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<\_"_gb_

dimZevghklv | _fu bkke_ "@G\Xgibhjy gZ kms_kl\m
| g~ _gpbx i_jgdhpPZa[mfZ gu_ | _ogheh]bb b we_dljhgduc
Hnbkgu_  mkljhckI\Z i igEgb j& rbjhdh bkihevamxlky
ijhfure_gghklb b hjl]ZzgZo ]hkm~ZjkI\_gghdhbnmig¥\ie [gbhgZ
gm ~ AZ ihke5”hb fbjh\hc jughd i_qgZlZxsbo mkljhckl)\
fZl _jbzZeh\ b k_j\bkZ i_qzlb ijh”_fhgkljbjhRkz]le < ]\jihfidqwcc
AN dZXXI \_dZ ijhbahr_e fzZkkh\luc i_j_oh” hl ijmglfplo\
bkdexqgbl _evgh 7ey i1_9gZlb b j Zebah\Zgguo oX&djhickKlt
ih~*dexq_ggu_ ih ehdZevghfm bgl_jn_ckmdifiivikhjgZe Vvl
fghl]hnmgdpbhgZevguf mkljhckI\Zf FNM heglZ e viggin |
ijbgl_jZf FNI ithal\heyxsbf \uihegylv i\ggbv kihdbgphhzZg
Afm]lb_ nmgdpbb Ijb wlhf FNI kihkh[gh jZfdéXly_dBd dhL
ehdZevghfm bgl _jn_ckm beb ih k_Ib hikaéyd \edg]kiimkljB
< khq_IZgbb k ijbdez”~rguf b kbkl_fguf ijihlgZgfguf hH_
mklzgz\eb\zZ_ fuf gZ ID fh[bevgu_ mkl¢hdiEléegghc IEdeh[\Z
k_Ib kh\j_f ggu_  FNI ij_"klZ\eyxl kh[hc _bghkinkFZpu
kdZgbjh\Zgby b i_qZlb

< gZklhys__ \j_fy jZa\blu [Zah\u_ |_ogkleh¢kb\ hndXi
hrgZdh hklzZxlky g_j _rzggufb aZ”~Zqgb Ib\yakdofuihku Z)\ghp
dZq_kI\Z hli_qgZldh\ b khojzZgy fuo we_ dljhddkig gl
ki_pbZevguo \b~h\ wdhghfb_c¢c jZkoh”"gWhqZ\éZhhbZe
gZi_qZlZzggu_ ~hdmf_glu aZsblguo we f athhAal_ AV q\Ziglm>
eb[h m~h\e I\hjylvky | amevlZIlZfb g _"hkiEZdhkigd \ebk
\jmggmx h[jZ[Zlu\Zlv bah[jZz _gby k ihfhgh}h "hiHheghl
g_wnn_dlb\gh 1Zd dzd \_"zl d azljzIzfI)\j[fm _dbkb_ BbZ%
agZgbc Jhkl fhsghklb \ugbkebl _evguo ieZbibjb b I[mhjl
pbnjh\hc h[jZ[hldb bah[jZz  _gbc dhfivxlbjgjhihagZdBby
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h[jZzah\ ijb\_eb d ihyle_gbx [hevrh]lh dlhlebqghkjlXZhl&
nhlh]jZnbc b bah[jZ  _gbc ~hdmf_glh\ H-gZdh\ IkdkljH
kdZgbjh\Zgby b i_qZlb gzZklh aZljm~g bghjApkik&@d Kkijjpl
bgnhjfZpbb p\ _Ih”_e gb_ jZkljbjh\Zgtoy \bFINi KkingZehb
f gvrbo \ugbkebl_evguo j_kmjkh\ ih kjdhmZghbghk mBmaqg!
ihlj_[bl_evkdbo k\hckl\ kbkl_f kdZgbjhk\@gagbkhb_ jr ggkb\a\zZ
kms_ kl\mxsbo b jZajzZ[hldb fgh  _kI\Z gh\ujo 2D\l Z Ad | k
m~h\e_I\hjyxsbo Ij_[h\Zgbyf d dZg_kl\mhklbjhhZMM\ZI_fe
kms_ kl\mxsbfb klzZzg”rZjlZfb

>ey fh™ _jgbaZpbb kms_ kl\mxsbo Kbkl _f ljb[m _
"hihegbl_evgh]h nmgdpbhgzZez \ kms_kl\fihx*9m b d=A\plb b ZI H
gZklghklb \kljh_ggh]h IH Zqg] | jfbg ILUPZDPHKKh]
jZKljh\uo bah[jZrasgdn émage processdRIP). <hagbdZjhllb\hj gb _
ijZzdlbdf_""m g_h[oh”bfhklvx ~“h[Z\e_gby rbjhddl]h dZHhkj
jZ[hlu b h]jZgbg_ggufb j_kmjkzZfb FNI A _jihf igadkéb 128
0jZg_gby \kljh_ggh]h IH

GZmqggZy ZdimZevghklv bkke_ _"~h\ZighVyb\ihhbgbyd¥,gZl
dhlhjh_ h[mkeh\e_gh ke_"mxsbfb g_"hklzZ]dzZflyZ nkegsl
f Ih~bqg_kdhlh ZzZiizjzlz GF: jZajzZ[hldb &_BBhR)NZh][gb[d I’
fh~ _jgbazZpbb kbkl_f kdzZgbjh\zZghkyZ buci_bFibevguc |_
kdZgbjh\zZgby b i_qZlb jZajzZ[Zlu\Z _|kymdbdZgvegZybkdpd
bkke_ "~h\zZIl_evkdzy jz[hlz GBJ [_a \uy\ey gheZkKhkbdkat
azZz™"Zq b [_a mgzlZ m _ bkihevam_fuo jolHNdImijugd@btZ
Ibibgguo "ey ih*h[guo GBJgZlkkkywd  \j fy Jem[hdh ijhjZ]
yleyxlky f_Ih”u h[jZ[hldb b memqgr_gby blaahfggugbtey
ij_"gZagZq_ggu_ "ey ijhkfhljZz j_amevlzwhk\Zi[]jZ[Ihljdx
memqr_gb_ gZi_qgZlZgguo k ihfhsvx hnhZghght bgkdb"h?
\ g_"hklZlhqghc kl_i_gb :dimZevgh jZa\bllhb nfGFmebjh¥



7

f Th"heh]bb iGBJkha~Zgbb | fegb&bkl f kdZgbjh\Zgby |
nhjfZebazZpby f_Ih~bd ijbgpbih\ b ihtdh”*h\ld*hXajg[A[h
bah[jZz  ghtdlbfbabjh\Zgguo ih” \hafh ghklb-ZijZ]jbflglh
h[_ki_qgq_gby FNI b m”~h\le _I\hjyxsbo [j _[h\Zgbyfb
ijhba\h”~bl_evghklb

Lzdbf h[jZzZdfmZevgudy Ikgeh _gb_gh\luo gZmqggh hJ[
| ogbgq_kdbo b hjlj]ZgbaZpbhglgupZgjZ[hgllc f_ITh~h\ hJj
bah[jZ _gbc ”"ey kbkl_f kdzZgbjh\Zgby Ib_ i dhZhjuo\g ghj
agZqgqbl_evguc \dezZ”™ \ jZa\blb_ bg"mklkbjpZdunbkghc i_qZl

KI_i_gv jZajzZ[hlZzgghklbhlklbu gby jy*"Z gZmqguo dF
Jhkkbckdhec N_"_jZpbb \ jZzajzZ[hld_ |_djib* dhijiz\d b & [ jKA[l
b jZkihagZ\Zgbx pbnjh\uo nhlh]jZnbc bdmdh@jlha\_dbc x
g_ihkj_~kI\_ggh_ hlghr_gb_ d jzZzkkfzljb\z<fufj\ifhx eh d Zj_
gZ fZl_jbZeu ij_"klZ\e_ggu_ \ "bkk_jZagketh J2yggu _ h
ih~  jmdh\h”"kI\hf X F ;Zydh\kdhl]h F=M bg h k hR z<
X B@mjZ\ez\Z <ugbkebl _evguc p_glj J:G B gkl b: el
kbkl _fghl]h ZgZebaz J:G < : Khen_jZ[jBgkltdbmdakihkd ™ f
J:G < ; |l _eb@Zmagogkdke ~"h\Zl _evkdbc bgklblml
bkke_ "~h\Zgbc J:G E | YjhkezZ\kdh]h iBgkragHd bjhqk|ffz
J:G < G <Zigbdz BgklbIml ijhfe_f mijZ\e_gby J:G

Hkgh\ghc \dez”™ \ jZajZ[hldm | _ogheh]bt¢b ij\gglkgg
Zf _jbdzZgkdb_ b yihgkdb_ dhfiZgbb \HU,RPnkexmarkjEpson
Canon bRicoh. Kj_~b mgzguo \gzkrbo aZf_lguc \deZ44}Z\hgdh Z
h[km ~Z fu_ \ ~bkk_jlZpbb fh gh \u”_&blv5 - BVFE@E(
R.L. deQueiroz, R. Bala, S.Wang, D.R Tretter, R.A. Ulichned. Luo, J. Yen,
N. Moroney, D. Shaked, C.BAtkins, X. Lin, C.A. Bouman, H.Siddiqui, A.R. Rao,
M. Ahmed, R. Ward, K. Seto, T. KawanaBkke "~h\ZI|l _eyfb dhjihjZ
ijhba\h”~bl_e _c ijbgl_jh\ b FNI jZajZ[hlZdh [[geeiuo_ ngibdyc
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h[jZ[hldb bah[jZ  _gbc ijbf_ gy fuo \ kWikdb§yZb kdihglbjhL
f g kms_kI\m_| fgh]lh \ha&aZld gkl fd~ jglebpkb\mxshb
f_Ih~h\ h[jzZ[hldb 1Zd b "ey bah[j_I| _glwmp b \g_"j_gby gh
P _ev "bkk_jlZpbhggh]h bkke ~h\Zgby khklhbl
ihlj [bl _evkdbo k\hckl\ bgnhjfZpbhgguoghblykb fi lgdZdgbax'
kh\_jr_gkl\h\Zgby kms_kl\mxsbo b jZajZphi\duio dhtbehd
jZ[hlu m~h\e _I\hjyxsbo |Ij _[h\Zgbyf d dZuy'bdl\evgh kibpt
mkeh\byo h]jZgbqg_gbc gZdezZ”u\zZ fuoqZgl&jZlguf h[_Kki
H[sZy g9ZmqggZy aZ1Zaqdlb_  gZmbgYbqg_ kdh]h ZiiZ
jZajZ[hldb b j_ZebazZpbb f_Ih~h\ h[jZ[hégbkhahEjgby gdbtcfi
gh\uo b fh” _jgbabjh\Zgguo j r _gbc \ KiZigbyZbd kdgglk
mkeh\byo kms_klI\mxsbo h]jZgbqg_gbc b Ij _[h\Zgbc

H[sZy gZmqgZy aZ”~ZqZ ~_dhfihabjm _d&k |gzgK im\ dgluna
azZ""Zq
1. nhjfmebjh\dZ f_Ih"g2mdke ~h\Zl _evkdhc jZ[hlu ijb

gh\uo j _r_gbc “ey kbkl_f kdZgbjh\Zgby b i_qgZlb
2. jZajZ[hldzZz f_Ih~bdb kh\hdmighklb f_Ih”hAghlklvih ke
ijbf _g_gby 7ey j_ZebaZpbb fgh _kI\2Z\Zgblyfh\ kdZgbjh
3. nhjfmebjh\dZz*oh”~h\ d | ZebaZpbb Kki_pbZevguo |j_
gZijZ\e_gguo gZ wdhghfbx jZkoh”"guo ©AEZgbyeWwe U g
aZsblu b "ey Z\IhfZlbg_kdhc ke _ihc hgZqdklIbZmemqgIrZ

nhlih]jZnbc

4. jZajzZ[hldZ ijbgpbih\ zZ\IhfZlbg_kdh]h \Wwynjdhbh]iZatbs _
kljZghp_

bgZklguo ijbdeZ”~guo aZ"Zq

5. jZajzZ[hldzZz fh”me_c "ey j_"bfh\ kdzZgbjh\Zgbglbjakxl

Ibibggu_ " _n_dlu kdZgbjh\Zgguo bah[jZ kght dlXpihxe
hfezZklb | _dklZ dZjlbghd b nhgz
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6. ihbkd b j ZebaZpby | _ogbg_kdbo j_r_gbc\ %phyp \kkijh
jZkljh\uo bah[jZz _gbc gh\uo j_; bfh\ i_qgqZlb
7. jZajzZ[hldz ]Jjmjiib[jZzah\Zgbc ~ey baf_g_gby jzZaf_ jh\
klhjhg ~“hdmf_glh\ b nhlh]jZnbc [_a fh tmnbkdZikh\
we f glh\ bah[jZ _gby
H[t _dlhf bkke_ ~hyXeyxylky bgnhjfZpbhggu_ kbkl_ fu k¢
b i_gqzZlb
lj_~f Ihf bkke_ _"h\ZAdbkby |ky gZ[hj ihlj_[bl_evkdbo
bgnhjfZpbhgguo kbkl_f kdZgbjh\Zgby bj i lmfailtkdZ glbfi hg gt
dhibjh\Zgby b i_qgZlb k\yaZggu_ k h[gE¢hldhc bah[jZ _
GZmqggZy gh\bagZ
1. Knhjfmebjh\ZgZz hjbl]bgZevgZy kibjZzevgZy Zmfgdh’
bkke_"h\zZl_evkdhc jZ[hlu ijb kha”*Zgblb fj kd Zydtcj hM\&g b
i_qZlb dhlhjzy \dexqZ_| \ k_[y kljmdIf)jdgka2mhdaqwkz
bkke_"~h\Zgby b jZzajgdhli\e gZ gZ fbgbfbaZpbx jbkdz
\g "j_gby j_amevlzZlZz bkke_"~h\Zgby \ ipgwyAmddgu \b
jZg bjh\Zgu nZdlhju ih*h[gh]h jbkdZ
2. Baeh _gZ Ih*bdzZkh\hdmighklv f_Ih~h\ b ihke_"h\ZI
ijbf_g _gby j_ "IkifdhAgbjh\Zgby hkgh\ZggZy gZ ij_"eh’
dhf[bgZpbb ke _"mxsbo h*ojh™A¥jbl _evgZy hp_gdZ i
h[jZ[hldb \uihegy |Iky ih bah[jZ _gbx ghadh]lhzZl]2
bah[jZ  _gb_  azZ”Zggh]lh jZaj_r_gby h[jzZkiMavahN&gt
“hihegbl _evghc ; iZfytthjj dlbjm_Iky kdhk hjb]bgzZez
I_qZlguc jZklj b memqgrZ_Iky \bamZevghgbhy Z\qikE\dybak
k _1f _glZpby gZ h[ezklb |I_dklZ ; §Zjjbhh&adhhhgduc j_a
kdZgbjh\zZgby khojzgy |ky \ f _1ZnzZg&h\lmkgmhjfZllh"
jZajzZ[hlZzgu ke _"mxsb_ gh\u_ j_ BN jiZ[h[uZah\Zgt
kdZgbjh\Zgguo bah[jZ  _gbc \ f |IZnZceh\UbjbaZjp&ZIl
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kbf\heh\ |;d&hdbjh\Zgb_ ~\moklhjhggbo dZjlhq_d Kk
hij_~ e _gb_f hjb_qglZpbh khdBpdbgBeZgb_ g_kdjibébdhBeh
g _[hevrh]h jZ&fd4dbjh\Zgh_ dgb]

. lj_~eh  _g ih*"ohhjb]l]bgZevgu_ | _ogbg_kdb_ j_ r_gby "¢

ijhp_kkhj_jzZkljh\uo bah[jZ _a@bsbju bg¥Zi qZlZgguo "ho
hl dhibjh\zZgby azZ kqzl ]_g_jZpbb ©gZ k\Im?
fbdjhbah[jZ _gbc qglh hlebgzZ_| _1h hl blhfiligkiwoy Z c
lzd”_ j_"bfh\ wdhghfbqghc b q_jgh\hc i pZlkbh kdjubd
pbnjh\uo \h*yguo agZdh\

. lj_"eh _g ih”*oh” 7~ey Z\lhfZlbg_kdhc hpy gddanbZewgt
dZzqg_kI\zZ i_qzlZ_fuo nhlh]jZnbc dhlhjuc _\klhrhedsgobo
f I1h~"h\ mqgblu\Z_| ijhkljZgkl\_ggh_ jZajhthdBjlhqgdla!
| ogheh]bx i @Zllbkgh\_ ~Zggh]h ih*oh”*Z jZajzZ[hlZgu |
Z\IhfzZzlbq_kdb_ kihkh[u h[jZ[hldb ddgh[pdpblgbazl_ 6gz
mqgZkldh\ bah[jzZ*¥ _lglybjh\Zgbghjj dpbb h[eZkl_c k v
©djZkguo;]egagdb kl i _gb jZafulby nhlh]jZnbb b ilh\ur
ih~"]lhlh\dZ ~ey i_qZlb ZgZ]ebnguo bah[jZ _gbc

. lj_"eh _gZ ]jmiiZ hjb]lbgZevguo ij_h[pdabg\dgdblyc Zay_pl
khhighr_gby klhjhg “hdmf_glh\ b nhlh]jZmtble K kghfigt
kfukeh\uo we_f_glh\ bah[jZ _gby dhlhjZhb§dd&dgZ h[g
b i _j nhjfZlbjh\Zgb_ bah[jZ _gby azZ kqgzrtPrhpz\2egd
fZehazZf _Iguo mqgZkldh\ “~hiheg_gby baggjiZz highyz o bff
njz]f_glzZfbi_j\u_ knhjfmebjh\Zg djbl_jbc azf _lIghklb
ihjy~hd ijbf_g _gby ij_h[jZah\Zgbc

. GZ hkgh\_ knhjfmebjh\Zgguo ijbgpbih\ yZajkihKEZpu
Z\Ihfzlbq_kdh]h \u[hjZ bah[jZ _gbc bh sheglyhdphbnb g
gZ kljzghjgp dhlhjhf \ hlebgb_ hl kms_klI\mxsbo Zea]hyb
b miZzdh\db hij_~ eyxlky dhwnnbpb glu baaKjiZZ[lghbt
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ij_~eh _g hjbl]bgZevguc djbl_jbc hilbfZevghhklb
fZdkbfbabjmxsbc aZgbfzZz fmx gZ kljZdflbmgbfbalhsznxs b
jZagbpm \ jZaf_j_nhlh]jZnbc
L _hj Ibg_kdZy b ijzdlbqg_kdZy agZqgbfhklv
L _hj_Ibg_kdzZy agZqgbfhklv jZ[hlu aZdexqgZ nikyh\
f Th"bg_kdhlh Ziizjzlz jzZajz[hldb f_Ih"hX h§jhddbub:
j_"bfh\ jZ[hluey kbkl_ f kdZgbjh\Zgby b i_qZlb Knh
iheh™ _gby b baeh” _ggu_ ijZdlbg_kdb_  jhevabyZIRhynl i
jZajZ[hld_ gh\uo nmgdpbc FNI Jy” | alteydahlin\ okkek ‘j h2
h[h[sZ _Iky gZ f_|Ih”~u h[jZ[hldb bah[jZ kilymcijhbgue bpeaxk
>ey ij_"ez]zZf fuorh\ h[jZ[hldb bah[jZ _gbc \h fgh]bo
ihemqg_gu iZl_glu gZ bajpph _ihdb_j ~Z | bo gh\bagm ijZ
agZgbfhlkdv ijhfure_ggmx ijbf_gbkhkbkke ~h\Zl _evkdhf
dhfiZzgbb 6DPVXYQhipgke "h\ZIl_evkdhf p_glj_ dhfiZzgbb
ithemq_gu Zdlu h \g_"j_gbb j_amevlZIh\ bXklklkek "HYpdk
J amevlZliu jZ[hlu ijbf_gyebkv \ ijhlhlbiZoo bfh%hdfc
I _gqZlZxsbo mkljhckl\ 6DPVXQJ \ gZklhylky \\jyfy*ijbd ¢
ijbgl_jh\ dhfizébb _+eh  _ggu_ Ze]hplZdpihldb nhlh]jdric
ZNZilbjh\2g@yH kfZjlnhgh\ b 6PDUW79 6DPVXQJ
F_Ih”u bkke_~h\Zgjleyyhl_ rbjhdh ijbf_gyebkv f_Ih”u
h[jZ[hldb bah[jZ _gbc dhfivxl_jgh]h aj gbyZgZlelblal
hilbfbaZpbb jZkihagz\Zgby h[jZah\ \dekmdqdyglhZrbggHh
f Th~ru fzl_fzZlbg_kdhc klZlbklbdb 7~ey h[jZ[dKidgbjf aihen
lijb j_ZebazZpbb Ze]hjblfh\ \ \b”_ ijh]jqfHdhy]hbkihedvah\z
| ogheh]bb iZjZee _evguo b \ _dlhjguo \ugbke gbc
lheh”  _gby \ughkbfu_ gZ aZsblm
Blh]lhf j_r_gby \ur_mdZaZgguo gZmqgguo”™bdq ijb\ceeZtg
azZsbsz fu_ iheh” _gby dhlhju_ khhI\_ITklI\mXlbkkhehZgb
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j_amevlzlzZf h[eZ”"Zxsbf gZmqgghc gh\baghcZdlihng_ Kuxk
agZqgbfhklvx Z 1zZzd _ ijhfure_gghc ijbf_gbfhklvx

1. Dhfie_dk bfh\ jZ[hlu bgnhjfZpbhgguo kbkl_ f kdzZghbph'
m~Ah\e_I\hjyxsbc |j_[h\Zgbyf d dzZqg_kl\mhklbjh\ba\khe'tb\k
hl]jZgbqg_gbc gZdezZ”Mu\Z_fuo ZiiZjzZlguf
fghlhnmgdpbhgZevguo iijbgliZihjlZz ki_pbZevghklb

2. F _ITh~heh]lby g¢glZkkeghh\Zl _evkdhc jZ[hlu ijb kha”Zgbb
| ogheh]bg _kdbo j r gbc ey bgnhjfZpghogyzigblblli fql
\dexgZxs&yjmdIimjm b eh]bqg_kdmx hj]J]ZgbaZpbx wbZil
jZajZ[hlddzZijz\e _ggZy fbgbfbazZpbx jbkdZ hlkmlkl\by
j_amevlzlZz bkke_~h\zZgby \ ijhAmdl i

3. F_ Ih~"bdzZ j_ "bfh\ kdZgbjh\Zgby: K\dléxgZAsdZy nhg | _ dk

dZjlbgdb mkljEdhigh_ ih~Z\e_gb_ i_qZlgbaihgiZghZ dzZq
bah[jZ _gblyg\ jlZzpbk IZnZceh\uc nhjfzZl Z 1Zd _ jZajZ
hkgh\_ wlhc f_Ih”bdb j_"bfu dhibjh\ZgbydZj\imgkthj|

khojZzg _gby kdZgbjh\Zggh]h ~hdmf_glZjbakZpllZ n&Z cceh &l n
kbf\heh\ i
4. ITh~oh”™ d j_ZebaZpbb ki_pbZevguo |j_"bfkhZzd_qZjgh\.
wdhghfbqgZy aZsblu hl dhibjh\Zgby B uwoh[\B\e guloy amar
aZ kqzl ehdZevghc fh*bnbdZpbb dh*"dajbhahkiizhjZghLklji
5 Ilh”oh” d hp_gd_ b memqr_gbx dZq_kl\Znibaq ZiZ bflwad Zrxs
jZaf_ju [mfZ gh]lh hli_qzldz jZaj_r_gb_ dZlb oghd&N
jZajzZ[hlZggu_ gZ hkgh\_ ~Zggh]h ih*ophbZ dZIhtfgzgd
mqgZkldh\ bah[jZ _gby ih\ur_gby j_adhklbjj_rdplthh;
bah[jZ  _gbc k wnn_dlhf ©djZkguo ]eZa?
>hklh\_jghkhemqg_gguo j_amevlZih\ b j_dhf_g~*Zpbc
ijh\_~ ggufb wdki_jbf_glZevgufb bkke_ ~g\»dbyfb k
kms kl\mxsbfb | ogbqg _kdbfb j r gbyfb bhoank&el ZNEYDHI 7
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hiulhf ijhfure _gghc wdkiemZlZpbb jZajz[RIZGduo Zijh[Zp
b h[km ™~ gbyfb j _amevlZlh\ gZ \k_jhkjkb'aguddbadhgr_ j» mm
gZmeglglogbqg_kdbo k_fbgZjZo im[ebdZpbyfb 9Zimnomgyea
barZgbyo

ijh[Zpby jZ[hHkgh\gu amevIZbkk jlZzpbbdezZzru\ZgB&v
dhgn | gpBBEO10h International Symposiuron Consumer Electronice K Z g-d |
| 1 _j[mj2006; 1é&h International Conferencen Computer Graphics and Visipn
Graphicont Gh\h kb [ b 2006; 1Th International Conferenaen Computer Graphics
and Vision Graphicon £ Fh kd,\ 2007; IS&T/SPIE Electronic Imaging KZ@® hk
KR: 2008; 31y dhgn_j_gplbbghrumq_gwoki_pbZebkBhI\B J:G
BgnhjfZpbhgduogheh]bbkbkl fuBLbK+ = e g* ®R008; 18
International Conferenaan Computer Graphics and Visip@raphicon+ F h k d\2008;
9th International conference on Pattern recogniind Image Analysis: New information
technologies, PRIAEGb gb&h\]h 008, IS&T/SPIE Electronic Imaging K Z-g
Ohk KR: 2009; 1%h International Conferencen Computer Graphics and Visipn
Graphicon + Fh kd\ 2009; Electronic Imagingt KZ@® hk KR: 2010; IEEE
International Conferencen Pattern RecognitignCPR K IZf[memjp,2010; 26h
International Conferencen Computer Graphics and VisiprGraphicon + KZ gd|
| 1 _j[mjJ2010; 12y F_""mgZjh~ghgn_|j gpbYyuklZ\dBbnjh\Zy
h[jZ[hl&kd]gZeb\ ijbf_g_ gWMSPA + Fhkd\2010; 1éh International
conference on Pattern recognition and Image Analyéev information technologies,
PRIA £ KZg-dl | _j[mjR010; IS&T/SPIE Electronic Imagingg KZdNjZgpbkdh
KR: 2011; 2ih International Conferenceon Computer Graphics and Visipn
GraphicontFh kd\2011; 13y F_""mgZjhdhgn j_ gk I Z\dPbnjh\Zy
h[jZ[hlkdb]gZeb\ ijbf_g gHMSPA * Fhkd\2011;, F_""mgZjh”~g:
dhgn_ | gdpty _dlbjh\Zglbhg g jguogZmqggujbeh  gb\c kj_ " _
MATLAB +0OZjvdRBQall; IS&T/SPIE Electronic ImagingcKZdNjZgpbkHIR

2012; 22h International Conferencen Computer Graphics and Visipiraphicon *
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Fhkd\2012 IS&T/SPIE Electronic Imagingx KZdNjZgpbk&R: 2013;
IS&T/SPIE Electronic Imagingt KZdNjZgp bk &IR:, 2014; IS&T/SPIE Electronic
Imaging £+ KZdNjZgpbkd&hR: 2015; ljh[e fu jZajZ[hldb i_jki_dlI
fbdjhb gZghwe _dljhgguo kbkd Af eFWWK|Z" 6th Mediterranean
Conference on Embedded ComputingMECO =+ ;Zj Q _jgh]hjlkQl7; 5y

f ""mgZjh"dEgn_j_g@aynhjfZpbhgguoghehlibbgzZghl _ogheh]

ITNT, KZfZ,jZ2019.

Im[ebdzZphbtb | _f ~bkk_jlZpbb him[ebdh\Zgh : jZ[hlu

z d\ZebnbdZpbhgguo jZ[hl him[eblddhd\BEggkidj\[khAdb

i ©lheh” _gby h ijbkm ~ gbb mq_guo kIl _ i g _c?

X \' j_ p_gabjm_fuo "mjgZeZo bg” _dk@QhbDguohbBHRSX
khhi\_ITkl\bb k J dhf_g”"Zpb_c <:D hl \Zxlky ijd
im[ebdZpbyf \ j p_gabjm_fdadl bjaryBgbpo

x 1\ "mjgZe_ ba kKibkd}f <:D

x421Z1_glzZ gZ bah[j\u”r"fdgu \ Jhkkbckdhc N_~ jZpbb b
ijbjZz\gb\Zxlky d im[ebdZpbyf \ j_p_gabjm_dhdé_gah¥Hhd
<:D

D jZ[hlu “jm]blA\b~

X2 j_p_gabjm_fu_ fhgh]jZnbb ba”Zggu Springe¥Z|]eX ku\
bg”_dkbjh\Zgu; 6FRSXV

x 2]eZ\u \ dgb]JZo JezZ\u dhlhjuo Bgipusikbjh\Zgu

x 21 fZI _jbZeu f_"~"mgZjh~guo dhgn_j gpbc e Bgopushkigh\z
Web of Science,

Xx 9"hdeZ”u dhgn.j gpbc

Ebqguc \dezZ” Z\IhjZ
< "bkk_jlZzpbx \dexq_gu iheh _gbyhemgamggulZlab[h

Z\lhjhf eb[h ih” _]1h g_ihkj_~klI\_gghf ijjadhip™klelyfxsh

mqZklbb < jZ[hlZo him[ebdh\Zgguo \ckh@delh}kkhbkelZ
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khklhbl ih f_g¥ric \ nhjfmebjh\d_ f |h~"bdb f_Ih~h!
ijbgpbih\ b | _ogbqg_kdbo j r gbc 7"ey h[jgdldb kbkh]fj
kdZgbjh\Zgby b i_qZlb

Khhi\_IklI\b_ iZkihjlm ki_pbZetghdkkbke ~h\Zgby b ihe
j_ameviZlu khhl\_IklI\mxl| gzZijz\e_gbyf igdlgdgbke _gguf \I
1 ZKkihjlzZz ki_pbzZexdid@kBmgnhjfzZlbdzZz b bgnhjfZpbhggu_ ijhp

KiIjmdIimjzZ b h[tzf "bkk >jkkphkzZpby khklhbl ba \\_~_
lez\ azZdexq _gby b ijbeh” _gby Ilhegupblh|[tafk "ZO\&k jll-
kljZgbp \de2@7ZybkmgdIB8 1Z[ebp ;b[ebh]jZnby \3b8xq.
bklhggbdh\

< i_j\hc Jez\_ \\h~blky nhjfZzevgh_ fZIl_fZEbbk
jZkkfzljb\zZz _fhc ij_~f_lIghc h[eZklb ijb\ibkZgi djblith Kk tnk
kdZgbjh\Zgby b i_gZlb ijhp_kkh\ h[jzpmihguozZgdgoukd A
o0ZjZdl_jbklbd \ugbkebl _evguo ieZlnhjf fga]hiningldpibh
ih“oh”~h\ d hp_gd_ dzZq_kI\Z bo jZ[hlukbb ilgEabetyim el
ZdlmZevgu_ aZ”Zqgb h[jZ[hldb bah[jZ gigb\Xglyklbf¥Zoq.
\W\hblky fZI _fZlbq_kdZy ihklZgh\dZ gZmgpbhb azZz*"Zqgb "b

<h \lhjhc ]Jez\_ \uiheg_g h[ah]j kms_kl\nexSiid efg | gd
gZmglghke _~h\Zl_evkdbo jz[hl GBJ b ijh_dilj\jiaffpghdhz

h[_ki_qgq_gby Ij_~eZ]Z_ |ky hkgh\ZggZy |jZ02 ddgZebplakd:z
f ITh“heh]by GBJ ih jZajz[hld_ j r_gbcjiedghlpkb i kdZlgb
< |lj_Iv_c ]ez\_ \uiheg_gZ kbkl_fZlbaZpb)yZ b&bZ"

\hagbdzZxsbo ijb kdzZgbjh\Zgbb b dhibjhgZgblh_Ihijb¢
khihdmighklv f_IhAh\ b ih”oh”~h\ j_ "hyfh\dkdliZjglyjh\dex
wlZiu mkljZzg_gby hkgh\guo ~ _n_dlh\ kd&Zggpr\dbggha ba
k ]f _glZpbb g h[oh~"bfhc 7ey khojZg gbyf bahjcz
khhi\_ITklI\bb k dhgp_ipb_c kf_rZggh]lh jZk]hhiyhTte hkh?duj

kihkh[u hp_gdb b dhjj _dpbb kdhkZ [*raihlekgible eatg\lZg biy 1
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ih~"Z\e _gby i_qZlgh]lh jzZkljZz memqr_gby¥YkkehdxeVyfhdhz
bah[jZ _gby gZ h[eZklb nhgzZ I, dkdZalZgZjijlbhghdu ijbf_g
f ITh~“heh]bb GBJ b f_Ih”bdb jZ[hlu j_"bfhH)bkHdEgbdziy\idg b3
gh\uo nmgdpbc FNI dzd kdzZgbjh\zZgb_ rmf kidjPZh- b __
\_dlhjbazpb_c dhglmjhY kbifilhjehhZgb_ "\moklhjhggbo dZj

< q_I\zjlhc Jez\_ jzZkkfhlj_gu ki_pbZevgu_ j
Ij_"gZagZq_ggu_ ey wdhghfbb jZkoh~gud|[Z\&l _gb¥e
gZi_qZlzZzgguc ~hdmf_gl aZsblguo we f_ glh\j_ kmbhjdime b
j_"bfzf i_qzlb j_Zebam_fuf \h \kljh_gghfh[ijki]j4ffgh
ij_~eh  _g ih?”oh” d j _ZebaZpbb j_ "bfh\gXibp&Zekghlcehd
fhrbnbdZpbb dh”Z ijhp_kkhjZ jZkljh\uo” _lgdbhjizp b jdb&
fhrmeb \ ijhp_kkhj_ jzZkljh\uo bah[jZ _gby gHéayudhjZ\ef
i_qZlb ihdZazZgu ijbf_ju ijbf_g_gby ijroteZ4zijbhjZajlz[}t
j_"bfzZz i_qzlb fbdjhl_dklzZz j_"bfh\ wdhghtbiggtzdbb ¢ hjghe
\'gZi_qZlZgguc “hdmf_gl kdjuluo pbnjh\uo \h?yguo agZc

< iylhc J]JezZzhZgZebabjh\Zgu o0ZjzZdl_jgu_ 2~ _n_dlI
nhlhljZnbc [|j [mxsb_ Z\IhfZlbq_kd&mdh jdmjebdmp\zdgu Ij_ [h)
d Zelhjblfzf hp_gdb dzZq_klI\Z bah[jZz _gbk[gZjmkijgle
AN n_dilhYj_reZ]Z_ lky ihdoh2\IhfZlbg_kdhfm memqr_gbx
I_qZlZ _fuo nhlih]jZnbc mqgblu\Zxsbc jZaf_jlui_qgatz
jZaj_r_gb_ bl _ogheh)]bxdzZagzzgb ijbf_ju ijbf_g gby ~Zggh
Ney kihkh[Z hp_gdb b ih\ur_gby | adhklZe]ball[fjz
A | _dlbjh\Zgby b bkijz\e_gby wnn_dlZ fO#jZkgdlojj ]en
aZl _fgzgguo hl[egzkl rmchlih]jZnbyo ih\j_""~zgguo dhgljh\
ijb\_"~_gu j_amevlZlu wdki_jbf_glh\ ihdZzZa\ghxlslbs_
ij_"rezZ]lZ fuo f.lh”h\

< r_klhc Jez\_jzZkkfhlj_gu kihkh[u ij hH[jiZZalgbYZgh yb
dhibjh\Zgbb ~hdmf_glh\ gZ [mfZ]m hlebqZxsijthky qjZ
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nhlh]jZnbc [_a; ihe”eh _dZmiiZ ij_h[jZah\Zgbc "ey b
jZaf_jh\ b khhlghr_gby klhjhg kdZgbjh\Zggub | Mhdmdfc g|
fhrbnbdZpbb azZf Iguo njZ]f _glh) lkmahjffjfdebgbyZgu ijbgp
hij_ ~ e gby aZzZf lguo mEKigph\kihkh[u Z\lhfZlbqg_kdhc
I _j_nhjfZlbjh\Zgb_ bah[jZ _gbc aZ kqtz)|Zme Zeby i ¥ ethaly
mqZkldh\ f Ihr ~hiheg _gby bah[jZ _gbc ‘kKhlgfdufjdc
njZ]f_glzfb

< k_"vfhc ]Jez\_  ij_"eh  _gu ijbgpbiu 2zZ\lafZjbqg
nhlh]jZnbc ba gZ[hjZ b bo jzZaf_s _gby gb]lkljZgblZd
nhjfbjh\Zgby dheezZ Z ba hlh[jZgguo hbakdgZz ZgEdbjb
jZaf_s _gby ithalheyxsbc hij N eylv dhwnnbpb Zglluy
bah[jz _glbrchjfmebjh\Zgu djbl_jbb hilbfZevghkjBkjKkZatj sqg
Zelhjblf kf_rb\Zgby i_j_djulZxsboky qZzZklijb rkild]gHb
dheeZiZ “eh g kihkh[ i_j_fgh  _gby ijyfhm]B2 ygfajoy gdp
gbk _e k nbdkbjh\Zgghc Ihgdh¢Xkajhtlgsox\ _dlhjguo bgkl;j
ijb\_~ gu j_ameviZlu wdki_jbf_glh\ dhlhljuij_ %hKbbRKkjb
ij_"eZ]Z fuo kihkh[h\ gZ” kms_ klI\mxsbfjb ey mhhy hk nfy dh
ithevah\Zl e ¢
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—eZ\ZKbkl_fu_qzZlb kdZgbjh\Zgby

AZ ihke_~gb_ ihe\_dZ |_ogheh]lbb i_qBkbvbijhbmbdhl
I _gZlZxsbo mkljhckl\  kms_ klI\ _ggh w\hegpbi gb kre\i2\e&l
dhgpX \ _dZ hij_~ eyeb agZq_gb_ keh\Z ©ijdpgh_j\a\dZ4d
NZgguo dhlhjh_ ij _h[jZam_| aZdh”bjh\Zgdmxh " ygmhxj f Z
ijhp_kkhjZ \ m~h[gmx "ey gl _gby nbhjfon Z [ZxfZ]_ 2nbkeljh
ihrdexgz _fh_ d dh$ivigl Bm < gZg2xXl \ _dZ ihy\beb
fghl]hnmgdpbhgZevgu_ mkljhcklI\Z khq |ZKshbZ nkdgdp
dhibjz b bgh]*"Z [#ZdKgZqgZeZ ih”*h[gu_ mkljhcklI\Z

fghlhnmgdpbhgZevgufb i_jbn_jbcgufb mkljhckliNZfBlv |
kdZzgbjh\zZgb_ fh]eb hkms_kl\eylvky Ihelvidhd ijdbh filvxd e pm
ihfhsvx bgl_jn_ckzZz i_j_~Zqb ”"~Zgguo Ilhaly_eb fdBA

fghl]hnmgdpbhgZevgumkljizaklb ij _~"gZagZgq_gguo I|hevdl
(standalong ihemqgbeb \hafh ghklv ih*"dexqg_gby d ghdZekg
\g _rgbfb ghkbl_eyfb bgnhjfZpbbSBogwijhgZgdhibyfee wdjZg
we f _glu mijZ\e _gby ihevah\Zl _evkdhalWhgdb em_cjbZ goyllh
mkljhckldZzd ijb ih~"dexqg_gbb d dhfivxl_jm 1Zd bhfa\lt
hij_~ e _gb_ ©i_jbn_jbcgh_2 i_j_klZeh l)ZiEéghgZdgEq_
mkljhckI\ i_qgZlb b kh\j_f ggu_ fgh]lhnigdgb\lzg Herveguh Z
fghl]hnmgdpbhgZevgufb ijbgl_jdditfuncikdanwél printeyr MFP), beb

fghl]hnmgdpbhgZevgufb mkljhclnulEfbbctiord Mevice MFD beb

mkljhckI\Zfb ©\kz \alhin-ghd AlO) [5].

Kbkl _fhc kdZgbjh\Zgby b i_qgZlb gZau\ZzhllK¥fkdhhh no
ZiiZzjzZlgh]lh h[_ki_gq_gby mkljhckl\ hnbkghciji "gZZdédgz\gle
Ney jZ[hlu k midfbhckI\Zfb ijh]jzffgh_ h[_ki_q_gb_ dhfavx
b fh[bevguo mklphegkIithgbfzZighh~h\ h[jZ[hldb bah[jZ _gb
kdZgbjh\Zgby b i_qgzZlb )ez\ j\hdh”~blky g_h[oh”bfZy
bgnhjfZpby\h”*ylky o0ZjzZdl_jgu_ "~ey jZkkfZljb\zZ "he bby-.
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NZzlky djzZldbc h[ahj mkljhckI\ i_qgZlb hibkiuNBAxlky'2b ghu
hkh[_gghkildbkebl evgédbnhjf FNI ZgZebabjmxlky ZdImZe
h[jZ[hldb bah[jZ  _gbc \ kbkl _fZo kdZgbjhiZpgbgybklkeyxl|
ih"oh”u d hpjhdoda\h”~bl_evghklb b dZq_kI\Z jZ[hlu

1.1. Hkgh\gu_ hij_"~ e _gby

<\ _~zf hkgh\gu_ hij_~ e _gby b h[hagZg_ gbyjZpkll
FzZI_fZlbg_kdb_ h[hagZqg_gby \uiheg_gu \lZigtZIj\l hBk Ho b
8000062 [6].

ljb kdZgbjh\Zgbb b i_gzZlb h[jZ[ZIu\Zx| jZ&bjh\u » Zgey
f 1ZnZceh\uo nhjfzlh\ JZkljh\h_ +$a#{y2 Ngid* F%a ? b
a9 F 8ij_"~klz\ey | kh[hc ijyfhm]hevgdZxX "Muzljwemf gl dhl
LspgZaulZ _Iky ibdkR_Mtdghf j kljhdkghf_j klhefgZjbpzZ bf_ _
jZaf_jd tdhebq_kl\h kljhd 9Quakinlebqg_klI\h klhe[ph\[7]rbjbg

Ibdk eyl <Myzd H D >6a-21 khklhylv ba h”ghc beb ¢
dhfihg_gl p\_1Z Ae8fidhof\_Ih\hf ijhkljZzgiHighfl?]_ dZgZeZ
dhebq_klI\h d48.zekeb-=1 |h [m~_f gZaulZlv 1Zdh_ bz
hrghdzZgzZevguf Bgh]*Z ijb h[jZs_gbb gduibdkgledZgZ£h
bah[jZ _gby bdNmkidzZ Iky b bkihevam_ I|kyN@&[hagZqg_gb_

?keb->1 lh  [m~”_f gZau\zZlv 1Zdh_ bah[jZz _gb_ f
Ihkdhevdm \ *Zgghc jZ[hl_dZgZeu bak]|kZ bdhle xdkb h eanag
hfhagzZzq_gby p\ _Ih\ |h [m~_f gZau\ZlwawhgZThddyZeVvglgu
P\ _Igh_ bah[jz+Ilgd"  jzZkkfzZljb\Z Iky dzd fgh"_ kl\h
hr"ghdZgZevguo balfpjgb_pbdh\uo JzZlgZdeghdAdh\h]h jzZiat j.
<k=aH®a? \ wihf kemqZ_ dhfihgMglibdk_d¥sjZkiheh _gu
jZaguo p\ _Ih\uo dZgZeMo RIkeéjpd
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AgZq_gb_ dhfihg gMis@YAEF s? ] & +]em[bgZ pdZlZ
dZgZe baf_jy_fZy \ dhebq_kl\bpdbitspget pixefk =em[bgZ &\ _|
jZ\gZ kmff_ Jem[bg p\_1Z gZ dZgZe&\eAh V& o dZgZeh\

?kel& hg \bM~gh |h [m” _f gZau\Zlv 1Zdh_ bah[jZ
?kel& Ps E - L sggbkihevam_|ky “ey h[hagZg_gby mjh\gy
gZau\Zlv 1Zdh_ bah[jZz _gb_ ihemlhgh\af\geb "Eablj& k gk

Imklv p\_Igh_ bah[jZ _gb_ khklhbt #jpZkgdo] hd Zg Zehg
kbg:]ht L<kapa = < "Zgghc jZ[hl_ khhI\_Ikl\mxs__ _fm
bah[jZ  _gb_ dZgZe\yqthkkh Iky eb[h dZd kj_"g__ Zjbn
agZq_gbc p\ _Ih\up dZgZeh\

+ NGB x:NgE ;;:Né;g (1.1)
u

#wNg P

eb[h dZd fZzdkbfZevgh_ ba agZg _gbc p\ _Ih\uo dZgZeh\
AWNEGR «fSItNEEENGRENGRA (1.2
=bklh]jzffhc agZq_gbc dZgzZeZ wbahduAZ dky nmg
hij _~ eyxsZy "ey dEBriJthF s? dhebqg_kI\h ibdk_e ¢ Db
agZq_gdb\ghE
DEL <N&?EN4R EAENER (1.3)
GZah\zf ghjfZebah\Zgghc ]bklh]jZffhc

D E 1.4
*gEa (1.4)

D"E L
FZIjbp_c kh\f_klghc \klj_qcoo€tukreldce matrix) dZgZeZ
bah[jZ  _gibyZaulZ _|ky nmgdpby hij_~ eyxsEZ& PR BZ?"h
dhebqg_kl\h ibdRdbgth g#N&®R E egN Ef@? B5Q F
D;;EAF <N&?EN&R EeyNEQA? B5Q FAENEQ (1.5)
Dxa? EQD>4 9ba

1" _ kf_s_@RAyD :
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GZah\ghjfZebah\Zgghc fZljbp_c kh\f_klghc \klj_qZ _f
Dy:EaF 4 (1.6)
*F Q9 F Qy

QEEéF

Hi_jZpby k\zjldb dZgzZezZ mahpZjhfgkyzijfidbhagzZzqzZ |
wU fi< jy*_ hi_jzZpbc gzZ» bah[jZ  _gbyfb fhpqgl glbemiddkk
f gvr_ b [heWFEs |h]*"Z ibdk_ev kqblz_Iky jZ¥gR®
khhi\_IklI\_ggh >Z[u g_ i_j_]lim Zlv nhjfggiheynnmgaiph
agZqg _gbc ibdk_e ¢ azZ ij x4 FisZhm$ ggz

KhleZzk@h f 1ZnZce Wlh«nZce dhlhjuc kh”™_j bl we
bah[jZ _gby \uiheg_gguc k bkihevah\\lhgb_ FzZd z \j ZKll|
liZnbdbKh\j f ggu_ f_|IZnZceu pgiabjddogument format (PDF(
yleyxlky mihjy*hg_gghc ihke_"h\@dkl2vgEklylk\uo bahbjz"’
\_dlhjghc ]jZkhédbj ZXZd ~hihegbl mesggnhjfZpbx g_hfoh”|
"ey \u\h”Z bah[jZ _gby gZ mkljhckl\h bFh[jiZjZdbVju
kljZgbpu 7~Zggu_ bkilr¢lvalm\ fadjZd!l jbiplbdb\uo ijhkljZgk
[kljZ]bjmykv hl nhgfZ§Zgby "Zgguo \ biZfnlilheghbl ceve
bgnhjfZpbb h[ha&aggghf f _[ZnZceh\h]h Ah\BZIZdhjl/ LZ
4:4 44 4, lhke "~h\ZIl_evgZy hljbkh\dz bkihevamx
©ijhblju\Zghb 2©j_g”_jbgl® we_f_glh\ dhjl_"Z azildk_c
ijb\h~bl d nhjfbjh\Zgbx bah[jZ  _gby gZ EkljdyRAib khl
f 1ZnZcégZfh™ | [ulv eb[h kljhdhc b¥\ma\azgb f rjbnlZz
Zljb[mlh\ eb[h ihke_~h\Zl _evghklvx ijb¥bdbhhdhc dhZEbdatl
eb[h jzZkljh\uf bah[jZ+ P <bad)a+thkdhevdm f_|IZnZce Kkt
NZggu_ f_1ZnZceh\h]h nhjfzlzZz 1h ~ey d’lh [mihatybgilgdowal
h[hagZq/gb_

| j_gbkeblbiu ij _h[jZah\Zgbc nmgdpbc dhlhju_ybk
h[jZ[hldb ~Zgguo ijb kdZgbjh\Zgbb dHbbjh\Zgbb b i_q
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X ij_h[jZzah\Zgb_ jzZkljh\h]h bah[jZ _gbybafjZklgtwh jZafa |
Jem[bgu pBdZ \™
X ij_h[jZzah\zZgb_ jzZkljh\h]lh bah[jZ _gbpa¥Y_ j&Zkdgataf jk\
bebljlem[bgu pBadZA \;+
X ij_h[jZzah\Zgb_ jzZkljh\h]h baW[gggugby AZnZceh\h]h n
Ba+ \7/
X ij_h[jZah\Zgb_ ~Zgguo f_|IZnZceh\h]h nh|fZaB [\ j:Zkb
Ba/\ +
X ij_h[jZah\Zgb_ ~Zgguo f _IZnZceh\h]h nhjdZlzZ" 2\qgghi:
f 1ZnZceh\h]lh nhjfZlZ beb ~jmBjhic\hjfZl
< ~"Zgghc jZ[hl_ jzkkfzljb\zZxlky ij_h[jZbhky@gdRybBlgf
Ibdk _ebah[jZ  _gbc b we_ f glu f IZnZceh\uo nhjf.
ijyfhm]Jhevghc ~ _dZjlh\hc kbkl_f_dhhjr"BgZl \ ikdgzt «c
ij_h[jZah\Zg®yoB ijhbkoh”bl 1zZd _ ij_h[jZah\Zgb_f_ "~/r
dhhjrbgzl ?keb g_ mdZaZgh bgh_ IhZigheZ¢h Iklyh j\" le
\ jog f mlem bah[jZ _gby beb kljZgbpu h*"gZkydhNAgm |
f 1ZnZceh\h]lh nhjfzlZz Hkv Z[kpbkk o ggdjiAte kv khgj "\
gZijZ\e_gZ k\_jom \gba P_ehqgbke_gNy& 2 kdthédnjangZky
h[hagZq_otbeh  _gby ibdk_e_c \ bah[jZz _gbb Ihfddlo
bkihevamxlky "~ ckl\bl_evgu :Tdhhj*bgzl@khhI\_ |kI\MxEZ
p_euTkhhl\ _lkl\raxl
Dhebqg_kl\h totg_dhlhjh_ fh™ | [ulv gZi_qZlZgh gZ _
gZau\Zx!|l jZaj_r_gb_f i_qZlb >ey ijbgl_jhgzZjbajhfuaggd
mdZau\Zxl \ dhebqg_klI\_ Ihdpidbtg@erinch¥JZaj_r_gb_ fh | |
bahljhiguf | _ h”bgzZdh\uf ih ]Jhjbahglbdel ZJdbalbldZieghu i
"gghc jZ[hl_ \k_ j_amevlZlu ijb\_~ _gu "a&jy rbatljhighkh
LhgdZ y\ey Iky kbghgbfhf ibdk_ey \ kfgkehildKEgftzy bd Zlg
\ur_ &Z\bkbfhklb hl I _ogheh]bb i_qzZlb \h figh]bd ke mpga
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b hil _gdh\ Ij [m_Iky ibdk_e i_qZzZlzZz_ fh]h[jzaath\ZIv g\byjnj
lhqg_d IThwihfim” _bklhggbdh\ gZihf jZaebqgzZx| jZaj_r_
baf jy fh_\ lhgdZo b \ ibdk DgBé dgh]hxchgh]*Z \ dZq_Kkl'
jZaj_r_gby bkihevam_I|lkyjZddpZ Zldh&bq_klI\h ebgbc gz
ljZ*bpbhgghc Ibih]jZznkdhc i_qZlb IhkdhZvmdpu ihg¥bjyre
\ ibdk_eZo gZ ~xcf ijbf_gbfu lhevdh ”"ey aobghedhbgklki
j_r_gbc i_qzZtBEgdhc jZ[hl_ ih” jZaj_r_gb_f \k_]*"Z ikbhfZ
lhg_d gZ ~xcf

Dhebg_kI\h Ihg_d bah[jZz _gby j_]lbkljbjgz_fu®b gkda
Nebgu gZau\Zx|l jZaj_r_gb_f kdZgbjh\Zgby jZajey
mdZau\Z _ldpy < ~Zgghf kemqZ_ IhqgdZ b ibdk_e yley>
;hevrbgklijtnba\h”~blc\ekibkd_ ihA™ _j"b\Z _fuo jZaj_r_gbc ki
ihfbfh jZaj_r_gbc gZ dhlhjuo nbabqg_kiZdlgbuhh2zgly |kmdkZ e
[he_  \ukhdb_  jZaj_r_gby themqgZ fu_ RljZqgklheygh
bgl jiheypbb "Zpggtof gZaulZlv hilbg_kdbfb beb nba
jZaj_r_gby gZ dhlhjuo ~_ckl\bl_evgh \phhZglyehKkwv ¢
ijbf _gyeZkv bgl_jiheypby

< ~Zgghc jzZ[hl_ kdzZgbjh\Zzgb_ b dhibjh\ag¥gu f tkc
hi_jZzpbyfb b qZklh jZkkfzZljkkZghkgpfdZddkjhuo kdzZgbjh\z
yley Iky i_j\uf wlZihf dhibjh\WBpby khojZgzgguc \ j_a
kdZgbjh\zZgby nzZce fh | [ulv \ihke_ "kl\bbwd\Wwbi\ZoeZlFlo
dhibjh\Zgbx

Nbabqg_kdbc h[t_dl ihf_szZ_ fuc gZ kl_téhj Kdizoxhg
"hdmf_glZ gZaulZ _I|ky hjb]bgZehf IhembZdxsayhkp|h\Z
kljZgbpZ gZau\Z _|ky dhib_c We_dljhgght dhilb c h&Z@aul
nZce ojZgysbc bah[jZ  _gb_ hjb]lbgZeZz
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1.2. DjZldbc h[mkjjhckI\ i_qgZlb

JZkkfhljké_"mxsb_ ih*"oh”u d deZkkbnbdZpbb mkljhc¢
x ith p\_Im hli_qzldZz
x ih 1 _ogheh]lbb i_qZlb
x ih jZzaf_jm [mfZ]b
X ih \ZjbzZglm bkihevah\Zgby mkljhcklI\Z
lh p\_Im hli_eoqlidBEckI\Z i_gZlb ih*jZza” _eyxlky gZ p\
[ eu_ lhkdhevdm hkgh\guf kh” _j bfuf "kdmfzjgkhucylegkl
Ilh bkihevah\Zgb_ Ilhevdh qgzjghc djzkdbky‘ewdhoghZbg
p_e _khh[jZaguf-[b guzjgifbgl_ju aZgbfzZxl agZqbl_evfinx ’
| gZlv nhlh]jZznbc djZkhgguo beexkljZphbc]bkagfgk htbp\b
ijhba\h”~blky k ihfhsvx p\_lguo mkljhcklI\ | <\~ "HAgghtgh
h[km ~Zxlky f Ih”u h[jZ[hldb bah[jZz _gHdghtey kEkb fLp\f
f g,ij _"ezZ]Z fu_ ih”"oh”u b ijbgpbiu Z |IZdZzZKkKkfrzd ylv by kil
f _Ih~h\ ijbf_glbfay qgzjgleuo ijbgl_jh\
AZ iylb~_kylbe lgxx bklhjbx jZa\blby ijbgl_jhgh]
g _kdhevdh ~_kyldh\ | _oghhlbgdkgdld  \j fy gZb[he_ _
ijbf _g _gb_ bf_xlI eZa_jgu_ K\(LEDY) b tk*gic g u ink-jet) b
| jfhkm[ebfZpbhdgegsublimation)ijbgl j[b].
< eZa_jguo ijbgl_jZo klZlbg_kdbc aZzZjy» NNZaghFhkygl
ih\_joghklb nhlh[ZjZ[ZgZz azl_f k\_Ih*"bh*"ghfih[eZdd][Zl
nhjfbjm_Iky |lhg_gguc jbkmghd i_qgZlZ fhogZK|dEgdpbulhg

IN\zj*hc djzZzkdb i _j _ghkylky gZ nhlh[ZiZ§ZohoZ k|jfiZEDiZ x
aZk\ _gq _gguf eZa_ jhf aZl f lhg_j 1 _j ghkbbkygmy¥ [mikglo
iehlghklvx hl "2 b mbdkbjm _Iky k ihfhsvx gZ]j \Z K

ijbgl_ju ihpbgpbim jZ[hlu ihoh b gZ eZa_jgu_ lghiHhéwallmh
ebg cdm k\ _hh*bh~
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Qzjgh_euc eZa_jguc ijbgl_j i_qgZlBEeVvdbhqggjgh]lh p
Beexaby ijbkmlkl\by \ gZi_qgzZlZgghf bah[§Zjh]blkhraltZgd
kgl baf_g_gby iehlghklb Ihg_d ijb i_qZlb kf YZklZIrh aqdh |
GZijbf_j dZ "uc ibdk_e bkoh”gh]lh bagfjZo_ &byh]\h hflh_
aZf_gblv gZ fZljbpm khklhysmx bal’gme”lcgbpu*ikxgbp\ Ik
i_gzlz_ fuf IlhgdZdhc ijhp_kk gZau\Z |Iky ] g _jZpb_c
I_qZlgh]lh jZlkgjfbne screen Kms_klI\m_| fghjZabh[jZag!
Zelhjblfh\ khanrzZgby i _qZlgh]h jzkljz dzd BeyeyjblgihjhAn
i qZ[5n3.

>ey p\_Ilghc i_qZlb bah[jZz _gb_ ba zZ""hbilbh\ghghkp\Zz
gZijbf RGB (red £ djZkgugreen + a_ezgblue £+ kbgpc *he " gh [ul
ij_h[jZzah\Zgh \ km[|jBldIb\gh Iguo eZa_jguo ijbgl_jZo bk
p\_Ih\h_ ijhkljZGWKh(cyan £ ]hem|[h@agentatzimjimjguyellow *

" _eluckey +dexq_\hc q_jguc p\CMY \reyxlky "~hihegbl_ev
p\ _1Zfb RGB khhiI\_IklI\ _ggh gzjguc ~h[Z\ey I|ky ba

khh[jZz _gbc qlh[u i_qgZlZlv qzjguc |_dkl_bkhanhd\drhv Eh
gZkus _ggu_ lzfgu_ hll _gdb Ijb p\ _Ighc ke jghZli ey
| _gqZlzxlky jZklju Ilhg_d q_lujzo p\_|Ih\uo gdiZgZeilh\dZ&Z
ijbf_j i_qgzZlgh]lh jzZkljZz gZ bah[jZz _gbbZ giAi lghfZzgdmaf |
ijbgl_jk jZaj_r_gb dpi. >ey ithemq_gby *"Zgghc beexkljZpbb
nhlhl]jZnby [ueZ hlkdZgbjh\Zgz2k00dm.j r gb f

< kljmcghf ijbgl_j_ bah[jZz _gb_ 1Zd _ kha”kdhlew dt
djzkhd ihwlhfm Ij_[m_Ilky ij_h[jZah\ZgbgZbaghd¢jZZKkbby@\b
djZzkdb jZkiueyxlky gZ [mfZ]lm \ h”bg ijhfohl{bku ihkKkla:
jZkiheh™ _gghc \ i_j f sZ fhc gzZ” [mfZahcr dB] Id _qZ
hij_~ ey |Iky g_ lhevdh |hgghklvx ihabpbhgbhhbZgbBgaf d
iylgZ jZkl_dzZgby jzZklbkdb\Zgby djzZzktdb gzZ\hkbEZ]hl W
\uimkdzZ_fhc ba “xau djZzkdb qg_jgbe ZkadjZdI[ mbXk]bd Id
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\ukhdh_ jzaj_r_gb_ ~hklib]Z_Iky lhevdh kKtey Izgbt eidk
[mfz]b Bkihevah\Zgb_ yjdbo ‘bAdbo vajizd hdh kh [kif D]thZ
kljmcguo ijbgl_jh\ iha\hey | i_qZIZlv nhigdiZbbp\ ki Bibk
AhklZlhggh [hevrbf dhebg kI\hf hil_gdh\i SeyzZmbmmr |t
hil_gdh\ jy» fh~_e c kljmcguo ijbgl_jhOMVKS ki hajZekm dl h
~hg8 ~hihegbl _evguo p\_lh\ h[_ki- qhhXyfbbkkh "\ gZ~p:
p\_lgmx i_[dZ 4.

g

Jbkmghd 1l _qZlguc jZklj gZ bah[jZ _gbb gZi_qgzZlZgghfiglZgp\jlgh

L _jfhkm[ebfZpbhggu_ nhlhhjbdhleyul i_qzZlZlv nhlh]j.
j_Imebjh\dhc bgl_gkb\ghklb hll_gd2z2 ey Whc lIhpdgheb]bb
g_ lj_[m_Iky dhg\bpZ[gEy gbyi qZlguc jZklj F_""m ekt
gZ]j_\Zl_evguo we_f _glh\ b ki_pbZevghlt [hgf ke hitiy hscZ |
e _glz gZ dhlhjmx gZg_k_gZ djZkdZ kdjp bka ¥y Zlklybk deg 2
Abnnmg?rbjmmfXlm dhlhjZy \Zebdhf iehlgh ijbhzltzg dkla
bkizjy fhc djZzkdb b khhiI\_IkI\_ggh &Z\bdklyd HylZijbreflz] g
dhebq_kI\Z | _iehlu H[uggh bkiheva@MYkyd hjlkh jdij Z kgddog h k
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ihke ~h\Zl _evgh \ ijhoh”Z azl_f nhlkyjjgmnayZioghe\dZst
lezgdhc

< LZ[ebp_ N"ey jZkkfhlj_gguo Ibih\ ijdwgllhhbggb)
agZq_gby jZaj_r_gbc b Ibi [mfZ]b mudZ®Xghh\okihi¢hvkImZd
b lem[bgZ p\ _|Z gZ dZgZe

LZ[ebpZ OZjzdl _jbkibdb ijbgl_jh\ \ aZ\bkbfhklb Hb Il _ogh

Lbi ijbgl_jZ Lbi [mfZ]b JZaj_r_d P\_Ih\u_ | &bpp
dpi ijhkljzZgk
EZa ug HluggdawnbkgZy 600 « 1200 | CMYK 1
K\_Ih~bhe¢g H{uqgiwnbkgZy 600 « 1200 | CMYK 1
Kljmag HnbkgZynhlh[mf] « CMYK+0« 8 1
Ney kljmcguo ijb Ahi dZg4Z
L _jfhkm[ebfZpl Ki_pbZevgZy 300 « 400 | CMY 8
nhlihijbgl_j

JZaebgqgu_ mkljhckI\Z azo\zZlZz bah[jZ _Ildzf kdZgb
mkljhckI\Z hlh[jZ _gby "bkie_b-pZgghfmjuhiMojmxIl b ihd:
hr"bgZdh\u_ 7~ey \hkijbylbly py _l&Zh\ <d kh\j f gguo dhfivx
kbkl_fZo \dexqZy kbkl_fu kdZgbjh\ZgEkdhevdEIwlhaha
[he__ Thggh]lh \hkijhba\_~ _gby p\_1Z jAZébqlykifmis nkk\¢lyc
mijZ\e _gb_ ptolbhMmanagement)lf]. >ey dZ ~h]lh mkljhckI\Z y\qg
mfheqZgmxlzZzgzZ\eb\Z _|ky p\_Ih\hc ijhnbev kh”" X Zelyc
ij_h[jZzah\zZgby p\_Ih\ f_"~m p\_Ih\uf ijhklijxZgkKIijhckE\g
ZiiZjZlkgh aZ\bkbfuf 1Zd gZau\Z fuf Z[khexlgulfjZgkl\hfu
CIE XYZ 1931 (MKO XYZ 1931) be KIE Lab 1976 (MKO Lakl976)[18. H"gZdh
ij_h[jZah\Zgby p\ _1Z q_j-q dcdkbgih_ p\ _ITh\h]h ijhkljZ
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jy*Z hll_gdh\ hdzZaulZ |ky g "hklzZlhggkljhzidi\dzd p42l
h[_ki_qgb\zZxl jZaebgguc p\_Ilhckltiobo fgh  kI\Z p\_|I
kh\izrzleghklvx WIlhl nZdl hJuqgh beexkljbjmxkxsgZk)Z
ijh_dpb_c p\_Ih\h]h ijhkMKDgkXYZ 1931 gZ iehkdhkylv
(ghjfZebah\Zggu_ dhxv), kg zZhimgH®[§. P\ _IgZy nb]lmjzhjf_
ihoh zZy gz ih™MNdiAmM bl p\_1Z dhlhju_ \b”bl g_eh\_d
p\_Ih\uf \hkijbyldg frgyy klhjhgZ ih’kdhdujzevgh qbklu_
Ebgbyfb djZzkgh]h kbg_]h b “zelh]lh ph\dZ HhodZax gjph ph Z
AdobeRGB sRGB bCMYK “ey g _dhlhjh]h hij_~ e _ggh]h[WK[h]Z

y A
1 swbi

0.8 540 D |
0.7
0.6
0.5

0.4 600D

620 D 1

: ’p 700 D1

O‘3490

0.2

0.1 480

0 380 D | >

0 0l 02 03 04 05 06 07 08 y

=== Adobe RGB === SRGB CMYK

Jbkmghd P\_Ih\hc ho\Zl jZaebqguo p\_lh\uo ijhkIjZgKikZgkKdhl
F D HXYZ 1931

>ey h[jZ[hldb p\_Ih\ \g_ h[eZklb i_j_k\qglhdbmkflgh ¢k k\
ijhnbe_  ihfbfh bgnhjfZppbh[{28h\Zgby ba ZjizjzZ\igkbfh]
p\_Ih\h]h ijhkljzgkl\zZz az~zZzlky kihkbhd\ij hkjbah sdgamidy
mapping G_kfhljy gZ ijbf_g_gb_ kbkl_f mijzZse kgVYgxp\p\ hif
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gZ "“bkie__  dhlhju_ g_ fh]lml Julv gZi_ JqBlZoyaf § abyZz
hil _gdzZ ZgZeh]lbggh kms_kl\mxI| p\_|g82Z4eZ pmfdhigyo h alZ
bkdz zZxlky ijb kdzZgbjh\Zgbb WIb hkh[hgghkbbu\gZIn[a
kharzZgbb f_Ih~h\ h[jZ[hldb bah[jZz _gbyg bdeiy gdlgbjh\Zg

MkljhckI\Z i_qgzZlb deZkkbnbpbjmx!| ih jz&f g O hlliji
fh™ | [ulv \uiheg_gZ i_qZlv gZijbf_j jZaebqglx|mlelhgg
mkljhckI\Z < ~Zgghc jZ[hl_ jzZzkkfzZljb\ZxI|kyjZfajhp4dlu\dhd |
"ey kljZgbgguo mkljhckl\ ohly jy”® ba dey imméhglgluo
ki_pbnbdZpbb ex[h]lh mkljhckI\Z i_qgZlb fhbgke gz
ihA~ j"b\Z_fuo Ibih\ b nhjfZlh\ [mfZ]b [1ZghfKmnskkl\m _
[hevrh_ dhebqg_klI\h klZg”~Zjlguo jzZaf_jh\ dbnd zZhbj_ Q £kl\
f ""mgzZjh~rgufb klzg~zZjlzfb I1SQ21pb[fl9] gZklv gZpbhgZev

klzg~n"ZjlZftb < LZ[ebp_ ijb\_~ _gh g\ kthpfeaidh [ipofiZ]jh

LZ[ebpZ ljbf _ju nhjfZlh\ [mfZ]b

Lbi [mfZ]b GZa\zZgb_ nhjfzlz| Jzaf_j ff
Ebklu hnbkghc [mf : 297 x 420
210 x 297
148 x 210
105 x 148

Ledger 279,4 x 431,8

Letter 215,9 x 279,4

Legal 215,9 x 355,6
DZjlhqdb Nhlih]jZnby 100 x 150
Nhilh 90 x 130
N h | hL 130 x 180
Dhg\_jlu C5 162 x 229
DL 110 x 220

Monarch 98,4 x 190,5
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Ilh fZdkbfZevghfm jZaf jm hjb]lbgZeZ "*eydkddhbZigk
FNI ih"jzZza” _eyxlky gZ mBIpAL KkI\Z

MkljhckI\Z i _qZlb jZaebqzZxlky gZ[hjhf nnbggpplgdc j
aZ\bkbfhklb hl \ZjbzZglZ bkihevah\Zgjhnghda m&ghekI\ rdK:
N ebeky gz M\Z:knktfjlgdKINZ *"gZagZq_ggu_ “ey g_J[hevrb
I _jkhgZevgh]h bkihe@HOZgall office/home office) mkljhckl\z ~
1j_"ijbylbaenterprise)< gZklhys _ \j _fy \u~_eyxl \ZjbzZglh\ b
"hfZ ey i_jkhgZevguoeygmdh4f_ jg_kdh]h bkihevah\Zgby
kj _~of [bag;k\ h[jZah\Zl _evguo hj]JZgbaZpbyo \' 0z
mqj_ "~ _gbyo “ey djmiguo |[J.NidbwWNZy nmgdpbhgZevgh
kbkl _f kdzZgbjh\Zgby b i_qZlb koh Z gjhbla\hhbZgbyght
gZ”z ghklb b “hihegbl_evguf nmgdpbyfbkddb kb hllkyZY be
bkihevah\Zgdyij "ijbylbyo fZkkh\h bkihevamxlky \enkdnuahi
kK 1 \WA3 FNI k \hafh ghklvx ~\mokljZgbgghc i_qgZjdb_b
Z\lhih~"Zlgbdhf [madtdmbtic documenteeder ADF). >ey gbo \Z gul
yleyxlky nmgdpbb k\yvaZzggu_ k wdhghfb_jdoZg¢Bkoh
bgnhjfZpbhgghc [ _ahiZkghklvx >ey i_njghpD¥ dnkgh ¢tvahh Z-
dzd ijZ\béhw[bjzxl dhfizdlg4u _FNI k h~ghkljZzgbgghc .i_q
DzZqg_kI\ _ggZy nhlhi_qZlv qZklh y\ey Ilkyewh@dgbf |Ipa[ MZid
ihfbfh i_qgZlb Ibibgguo hnbkguo “hdmf_ghhyufZljpdgin\Zg bh

[5].

1.3. 1j_h[jZah\ZgHEgguo \ kbklkdZgbjh\Zgby b i_qzZlb

H[h[szggZy ko_fzZ kbkl_f kdZgbjh\Zgby W4 _jpxlbh3idhd
>7Z99Zy ko _fzZ hljz Z_ | \ukhdahjoph)\grmmihevrbgkI\ZN I
DZ ~uc [ehd \ ko_f_ kzZf ih k_[_ bf__&dZebXgmgXiphfZgb j
I _qZlb hi_jZpbhgghc WKKMWindows RO. L f g_f g __  h[h[s:
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ko fZhalhey | hibkzZlv ihlhdb ij h[jZah\ZgbyZI]M\ggdao
kbkl _fZo

Dhfivxl_j beb

| |
| |
| fh[bevgh _ I
I mkljhckl\h libdez~gh_ IH I
| |
| |
| |
| |
| |
| |
I Kbkl _fgh_ IH Kbkl _fgh_ IH 1
: i_qZlb kdZgbjh\Zgb} :
| |
R 2 S I
M, Mg, I
F NI
USB e-mail
ghkbl_ev deb_g
Md, |d Md' Id
MS’ IS MS’ IS

lihp_kkhj | m
jZkljh\uo |e Kdzg_j
bah[jZz _gbf

Iy

A\ 4

;ehdi_qgZzlt

bgnhjfZpbb

JbkmgRBd H[h[s_ggZy ko _fzZ kbkl_f kdZgbjh\Zgby b i_qZ

>ey \uiheg_gby i_qgqZlb ijbdezZz”gh_ ijh]j&fdgh _IHh
| _jkhgZevgh]h dhfivxl_jZ beb fh[bevgh]hZs@dklkyckg\Z
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ijh]ljzZzffguc bgl_jn_ck d kbkl_fghfm IH i_ddhb p déblh
ithklZ\ey 1ky KWNiktBws Linux, MacOS Android, i0S), ejh qgZklbqgg
ihklZ\ey |ky ijhba\h”bl_e f mkljhcklI\Z THKZID IblglZkghh
hlghkylky IH hq_j_"b i_qZlb b ~jZc\_ju *"jEt§hjh\by\ay”
ij_h[jZah\Zgb_ i _qzZIlZ _fhc bgnhjfzZpbd® dhihjznozicg "~z |
mkljhckl\h i_qzZlb b fh  _| [ulv bgl_jij_Ibjh\Zgfbf_ IF[Ukwn.
hidjulh]l]h nhjfzlZz gZPf [10] bebPS (Postscript) 21], beb
ijhijb_1Zjghlh nhjfzlZ ijhba\h”bl_ey ijbglHPGBL (Hedigtr-f
Packard graphics languggg2?. | j ~"ZqZ f_1ZnZceZ fh _| \uihec
ehdZevghfm beb k | \hfm bgl _jn_ckm dB "buc[uda dBA
ijh\h~guf 1Zd b [_kijh\h~guf

;hevrbgkl\h kh\j_f gguo FNI iha\hey | i_qZ)ZBv
ghkbl_e ¢ gzZzySBkneg r_d fh[bevguo "zkldbo ~“bkdh\ pb
b kfZjinhgh\ ih~"dexqg_gguo \ j_"bf_ ghlkdh_ eih”~/DZdbipxl
I _qZlv ba f_lzZdZceldfuluo nhjfZlh\ \ i _ j\mxPDFgbji*gZlv
jZkljh\uo bah[jZz% badcnZceh\ ]jZnbg_kdbo nhjfzlh\ \ i_
JPEG R3] (kljh]lh 1h\BREG twlh kihkh[ k™ ZIby Z nhjfZl ojZg_c
ihfhsvx g _]lh bah[jZ _gbc dgHARugh lke/ "my keh b\rbfky |
nhjfzl 1zd"_ [m”~_f gPR@\ZFgh]b_ FNI bf_xI \kljh_gguc
we _dljhgghc ihglu dhlhjuc fh™ | ihemgzZ\ehkhbps fgpyey]-
f 1ZnZcle, beb bah[jZ +gbij ~gZagZg_ggu_ "ey j_qAlb
dhibjh\Zgby kdZg_j i_j_"Z | ~ey i_qZiahkjdZ g lmigh \&oldphph
fh™ _I[ulv \klZ\e_gh \ f /IgnZce

<k_ij_"gZagZq_ggu_ “ey i_qZlb f_lZnZc&kljhduh!
bah[jZz  _gby ihklmizxl \ ijhp_kkhj jzZkljhtuo dbbHhj[yca
bgl jij_Ibjm_| ihke_"~h\Zl _evghklv ihklimiZxstleqgy NZglt
hljbkh\dm \ dhhj*bgzZlZo i_qzZlzZz_fhlhk bighhj[4Zadhb¥gb
i_qgZlguc jZklj _keb Ih]lh Ij_[m_I| bkihevamgZPy Ijlomhlel
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jZkljh\uo bah[jZ _gbc j_Zebam_ Iky \ \BA*firmwal¢h dipdhjh |
gZklv h[jZ[hldb \uihegy | gZ p_gljZevghZkiyhmzkkhgnjh
ijhp_kkhjZo h[jZ[hldb k dipgd e hsignal  processpr DSP b
ki_pbZebabjh\Zgguo fb@pplicatiohZspecific integrated circuiASIC).
Bah[jZz _ghihklmiZz_ | \ [ehd i_qZlb dhlhjuc g_ihkjb#?kl\
bah[jZ  _gb_gZ [mfZ]m

ljb kdZgbjh\Zgbb ba ihevah\zZl_evkdh]hkdgdgbjm\Zk3g
bah[jZ  _gb_ \ nhjfzZl_ ]jZnbqg _KkbabhijnhdeZah\Zgguf \ f_|
| xfh” | [ulv khojZgusSBhggKbl e beb hlijZz\e_gh ih we_ dlI
beb azZibkzgh \ iZzidm gz ID Ijb kdzZagddihghgbbjhjpzifhb
ijhbkoh”bl h[jZs_gb_ d kbkl_fghfm TWAINgZ|jbd\ jj&d,
ihklZz\ey fhfm ijhba\h”~bl_e_ f TWMAINnCcKIXZ\ _h[ugqgh bf__
bgl jn_ck ihevah\zZl ey 7“ey azZ”"Zgby iZgbly Iph\\ukbdZgb
hi_jZpbc ih dhjj_dpbb b dhg\_jlbjh\Zgbx bah[jZ  _gbc

H[tzf iZfylb ey 0jZg_gby g _k Zlh]h kldggbjm\dgdh]h
ij_\urZlv F[ ihwlhfm ijb khojZg gbb ke&ZplZ ™ Igb _
khojZzg_gbb \ nhjfZlu ]jZnbg_kdbo nZcéhkihedzadn i]JKyb &l
k>ZIbWEG Ijb khojZzg_gbb \ f_PDRDed&BS ijbf_gyxlky g_kdhe
ih~oh”~h\ \ azZ\bkbfhklb hl \u[jZggh]h ab2gakhbZl "é dimdZg
I _j_kuedbe-mail "ey ijhkfhljZ gZ wdjZg_ "ey dEge kMN\mxygg |
i_gZlb b 1| i dhlhju_ j_]Imebjmxl khhighkl\gph b fkl”m gc
k>Zlby< ijhkl_cr_f kemqzZ_ f _IZnZce kh”™_j bl llgévdr
bah[jZz  _gb_ KPEGhH"gZdh ij "ihqglbl_evguf y\ey Iky b}
dhgp_ipbb fh”_eb kf_rzZggh]h jZkljh\hhhixelhrastgr wodhtght
MRC dhlhjzZy ih?jZamf_\Z | k_]f_glZpbx eZk[pzZnhglZy bz
b dzZjlbghd azl f az~Zgb_ p\_1Z nhgKl bc kihdjk@ &bdzhl
jZaebqgufb kKihk®.Z3bh[u jZaebqgZlv p_eh_ kdZgbjh\Zggh_
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nhlh]jZdjldkmgdb \ gzf [m”~_f gZaulZlv ihke_"gb_ fZdZ
h[jZz[hldb ijb bkiheveRCZbbEazZgZ gZ jbkmgd_

H[{eZklb dZjlbghd dzZd ijZ\behJPEG& b#ZZxhkgZklb |
khojZgyxlky \ \b~_ k> Zlh]h [bgZjgh]h badykZKkygphZaebjd:
kihkh[u k Zlby dzd k ihl_j ¢ 1zZd b [_#&bihl >jihbegbH|f&
fh™ | \uihegylvky hilbqgq_kdh_ jZkihagzZQCg&b_ "eybfkinah¥ (
f I1ZnZcezZ k \hafh ghklvx |_dklh\h]h ihbkdZ

v

o Whne s Ij_h[jZah\Z b
) | _dkiz ik
© Kehc I_dkiz

K _]f _glzpby

_ Plinhgz
' e =
|| Kdzgbjh\zggh _ N "IN Dhfij_kkb]
bah[jZ  gb_ " dZjlbghd
L
Jbkmdhd Ko_fZ h[jZ[hldb ijb bkihevah\Zgbb dhgp_ipbb fh~hé¢bh kf
kh~ _j"bfh]h

LzZzdbf h[jzahf i _qzZlZz fu_ ~Zggu_ ijhohé¢ydhqg\j ca
ij_h[jZah\Zgiping pipeline b nmgdpbb ih bo h[jZ[hld_ fh]lml
\ jZaebggu_ [ehdb gZqgbgZy hl ijbded\gly]lhijHHE K lalZj
jZkljh\uo bah[jZlhgbcZy kbImZpby bf__dhfg\kl& _phKk h[jZ[h
kdZgbjh\Zgmaio[jZ _gdranning pipeline) |_qZIlZ_fu_ ~Zggu_ ba
bklhggbdh\ nbgZevgu_ ij_h[jZah\Zgby ip IKkhj\ZxXZKIjhj\
bah[jZ _gbcamevlZlu kdZgbjh\Zgby gZgbgZx!|l h[jZWihdm
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nmgdpbb j_Zebah\Zggu_ \h \kljh_gghf Ildbjhb2Qg uk
fbdjhko_fZo bf_xI gzZb[he__ h[s__ ijb§_gbgb_gZhjbk 4\
h[jZ[hldhc \ kbkl _fghf {Hh WiZdhcezgghc HK K ~jm]hc
lj _ [h\Zgby ih ijhba\h”bl_evghklb b h]j4dgkqfgby &zjikdj
\kljh _ggh]lh IH FNI kms_klI\_ggh ,[peffeykijhieZ”~gh]h IH |

1.4, 0Zjzdl_jbklbdb \ugbkebl evguoFNIZInhijf

ljhba\h”~bl_eb mkljhckl\ i_gqzZlb \ ki_pbnbddpgbhyubdbZ x
0ZjzZdl_jbklbdb \kljh_gguo \ugbkebl_evanbeddec &ystamj,
gZijbf_[15, eb[h h]jZgbgb\Zxlky Ihevdh mdzZazZgb_fh¢Za
iZfylb gzZijH4i6.,j Lhevdh \ ihke_"~gb_ ]h”u g_dhlhju_ ijhb:
mdZau\lZlv k_f ckl\h bkihevam_fh]lh phgZjdehNgdlh nmph g Zk
gZijbf Jortex-A9 F=p\[26. H[tykgy Iky wilh | _f qlh h[jZ[hlc
FNI \uihegylky kbkl fhc gZ gsteibberp SoQ, \dexgZxs _c
ihfbfh p_gljZevgh]lh ijhp_kkhjZ g _kdhepbdhjh)lhp kkjhghhl
kb]JgZelh\bgl ]JjZevgu_ ko _fu ki_pbZevg[2Th OgZZZgZ gj bk ip «
p_gljZevghlh ijhp_kkhjz kezZ[h \ebyxl &ZXlvijHihaWwrbdlylkl
[Zah\uo hi_jZpbc h[jZ[hldb MBR[jIZdgdadZd ij_h[jZah\Zg]
p\_Ih\ufb ijhkljZgklI\zfb dhfij_kkby bJPEG hifjij hkkbah\Zg
jZkljh\uo bah[jZz  _gbc \ i_qZlguc jzZklj hiZpzpd&k Y Zdkagun\
\uihegyxlky gZ hl* _evgkbkkofufyZz djbkZg2€dh ijb | Zeba
jy"Z “hihegbl_evguo nmgdplke pdZigebfujo j_ "bfh\ ij h[jZ
kdZgbjh\Zgguo ~Zgguo \ f_IZnZce \uqbdkRkbklb evggljZevg
ijhp _kkhjzZz y\eyxlky Kk _jvzaguf h]ljZgbq _glbkithekaim dh
Zelhjblfh\

JZaf_j “hklmighc hi_jZlb\ghc iZfylb [|j_[mmkbadgidqgb
jZajZ[hlgbdh\ \kljhlHggh}ey ojZg_gby kdZgbjm_fuo b
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bah[jZ _gbc I|j_ [m_Iky g _kdhevdh 2 _ kyldh¥[bed (Zaf
hi_jzlb\ghc izfylb mkljhckl\ i_qZlb kms_kIf\ \ggh f @Q¥k
jZzaf_j hi_jzZlb\ghc iZfylb FNI f_gvr_ q_dbjhazgbn Zk kudkzh
hilbg_kdbf jZaj_r_gb_f GZijSanmsungCLX-3160bf_ | F
hi_jzZlb\ghc iZfylb b ihal\hey | kdZgbjh)zZz&aj k hgbbd kd of
dpi ]Jem[bgZ p\ |Z kdZgbjh\Zggh]hpp8[&Z [dbyh*kgblZlv
kdZgbjh\Zgb_ khNZybplubah[jZ  _gb_ jZaf jZ hdheh F[
jZajzZ[hld_ \kljh_ggh]h ijh]jzffgh]lh h[_kky qf lgdlyf blalZjjiz\Z
dhebg_klI\h bah[jZ _gbc ojZgbfuo \ iZkylZe]jHjZpZ &
h[jZ[hldb bah[jZ  _gbc ih ihehkzf bgl"ZwjzZ\gkl Zakh[jb"

EEPROM 0OSC5 CHORUSmM Network
64Kbit 12MHz Main Control SDRAM Physical Chip

‘a8 8 ho ool |
8] - l
- N L

DR

o

usB
Connector

Flash 0sC2 USB20  ogce 0sC4
Memory 12MHz Device  12MHz 25MHz

Jbkmghd FZI_jbgkdZy ieZBanshng CLX-3160.

?s_ h~rgbf h]jZzgbqg_gb_f ijb "h[Z\e_gbbZghyghklbmEd
yley |Iky jZaf -jidfeglb bkihevam_ fhc “ey 0jZg_dHBHy Pkigh_
k\h[h~rgh]h ijhkljZgkl\Z ey dh*"Z | Zehgmpgbb]lhgghhklZ
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lh  wlb nmgdpbb g _\hafh gh ~h[Z\blv \ kmkI\EI\mmbkdf
i _j_ijhrb\db[gh\e )g\lkyjh _ggh]h IH

>ey N fhgkljZpbb gZ[hjzZz dhfihg_ gl h[_Khldhb\ Z2>2gmgai c
FNI gZ jbk ihdZazgz fzl_j$apmsdgyCld8%¥d \uimkd dhlhjl
gzZqzZl \ B8 mWIih klzZjh_ mkljhckl\h \u[jZgh "ey
gZf_j _ggh 1Zd dzZzd k h”ghc klhjhguh\bghdbfihd \Ku [ed
FNI  k “jm]lhc klhjhgu _]h fZl _jogkbZd \ieeddZ ih kjzZ\
iezlzfb [hevrbgkl\Z kh\j_f gguo FNI dhlhjgh  khvhh_
hi” evguo ko f ey ih~™ _j'db bgl_jn_ckhmklAZéklbZo glhc
ihfbfh fzZl _jbgkdhc iezZlu bf__Iky _sz g kdhaeethjzéB|
mijZ\e_gby ZiiZjZImjhc kdZgbgBlAgby

15. Hp_gdb ijhba\h”~bl_evghklb b dzq_kI\Z i_qZ

lihba\h~bl_evghklv beb kdhjhklv i _qZlbab_jdhiftgi)\
dhebq_ kI\_ kljZgbp \ fbgmIm yl\ey Iky &n2Zjghdl bbkhikd) hF{
lijhba\h”~bl_eb mkljhckl\ i_qgqZlb ihklhyggh kikj " ygrikiky
m\_ebqg_gbb ijhba\h”bl_evghklb b ih[m ~Zhxldnmhzwah[\lize
[uklju_ ijbgl_ju >ey hp_gdb kdhjhklb ibgZzZbbkddgbjh\Z
kms_ kl\mxl f_Ih~"bdb baf_j gby b |_klh\u_ [WiKdmgiu c
ijhba\h”~bl_eyfb mkljhckly aZ\bkbfufb |_klh\ufb ezZ[hjZI
f ""mgZjhtghj]ZzgbazZphbhc klZg”*ZjlbaZlptemational Standard
Organization 1ISO, BKH KlZg*ZjBRKH hlghkysb_ ky d mkljhckl\.
yleyxlky j_dhf_g”Zl_evgufb ~ey [hevrbglgbXkekljZigkkbdk
N_~ jZpbb h~gzZdh ~ey jy*"Z jugdh\ kkelZ2dNzZidBf fEggdZ
oZjZdl_jbklbd ZiiZjZImju y\ey Iky h[yaZfi_evguf |j _[h\Zg

Kms_kiI\m_| g _kdhevdh BKH*"ZjlhezZf _glbjmxsbo |
ijhba\h”~bl_evghklb FNI \ IThf beb bghf j_ ijbf_jjBKkT34gZ
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[29 hij ™ ey | I _klh\u_ nZceu ijhp_mjm Vpafu] ybebbbly
|Zzdb_ dzdfy \uoh”Z i _j\hc "dhdimld _dfirdt set out time, FSOT),

nZdlbgmkid himkohgkih kh [ g h(kffective throughpyEFTP, | _hj ITbgmkd
Ij_ " emgijhimkdgZy kihkHhé¢giimkted saturated throughpESAT “ey
hp_gdb kdhjhklb BK&ZW83 [30] kh”~_j bl ZgZeh]bgqgu_ k\_~
hp_gdb kdhjhklb dhibjh\Zgby ~ey "hdimfgglKl_ icheh sieggh |

kdzZg jZzOZzZjzdl_jbklbdb ijhba\h”~bl_evghklb gZklhevd
ijhba\h”~bl_e_c¢ mkljhcklI\ i_qgZlb qglh ex[kiljhfdkibnbdZpbb
mom~r_gbx ~Zgguo oZjZdl_jbkhdd_j]laxuggh Wlh |j_[m

jZajzZ[hlgbdh\ eb[h j_Zebahyw\Flwklju_ kihkh[u h[jZ[h]I
"h[Z\eylv \ mkljibbckhklZ\ey fh_k gd#ZdblH gh\u_ nmg
ijhba\h”~"bl_evghklv dhlhjuo g_ hp_gb\Z_ ¢kyus A\hblygwnxklij
| _klh\

<j_fy h[jZ[hldb bah[jZ  _gbc g_ihkj_~klI\_ggh
ijhba\h”~bl_evghKl¥_gvr_ \j_fy h[jZ[hldb |_f \ur_ ijhba\h
< a™_\l_dkl_ ~bkk_jlzpbb ]~_ mihfdgZhkky i\jgZybb etbof k
\bA"m \_eblgSZ Z "ey kdZgbjh\Zgby b dhibjh\Zgbyukgdretl
1Zjzf_1jJy”™ j_amevlZlh\ h[pgZ[hHtphkysboky d ijhba\h”bl
lzd™ _ ijb\_~zg ey |_klh\uo "hdmf_gBK\REEBIk ItdhZilZglh w
| klh\u_ nZceu ohjhrh agZdhfu ki_pbZebk\AzZbg”nZKh i
hnbkghc i_qZlb < PRIBA2BKHRI hij "~ ey | Ijb I _klh\uyoafnZc¢
doc bxls dZ ~uc ba dhlhjuo kh”_j bl ih kKljZ dodupul whio
Ahdmf _glh\ ihdZaZgu gZ jbkmgd __

H[ _ki_q_gb_ \ukhdh]h "ey ~Zgghc | _ogheZidb
kdZzgbjh\Zgby b dhibjh\Zgby 1Zd"_ yYedq likpblaAghblba az
:gZeh]lbggh hp_gdzf ijhba\h”bl_evghklb” leZxdkdy dZ gh k
f_ Ih~bd b |_klh\uo bah[jZz _gbc I|Z[ebp | lkZfbogijaFZabk?
| klh\uo eZ[hjZlhjbc b klZg~Zjlh\ BKH KK¥rdxigld\b€hlhknd
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aZ\bkbfhklb hl hp_gb\Z _fhc hi_jZpbb iji”rgqZ]Zki edh
hlkdZgbjh\zZlv eb[h kdhibjh\Zlv gZ[hj Ihkplhgwlo lih[ebg ¢
j_amevlZzl \bamZevgh b bgh]~rz dhebqg_kI\_gghkh

knhjfmebjh\Zggufb djbl_jbyfb Hp_gb\Zxlk¥Zqlgahlklygd
k_ jhlh b p\_Ih\ jZ\ghf_jghklv Ihesbgu bebgbgh]jfZajkljh(
gZklhidhgljzklgZzy o0ZzZjzdl_jbklbdZz >ey jy~"Z dhredq
iZzjzf _Ijh\ dzq_kI\zZ ghijbf _je gby dhhj~rbgzl p\_IZ \

g _azZ\bkbfhf p\_Ih\hf ijhkljZgkl\_ lj _[m_Ik¥iiZiZlmbjZ
Fhgh]jzZzn®y hibku\Z | ijbgpbiu hp_gdb dzZqg_kI\Z ih lijklh\
jZ[hl_ k p\_lgufb bah[jZz _gbyfb Gz jBghgil gZ bahdZa
|Z[ebp bkihevam_fuo \ klIZ®y7=BP], BKHjuc hij_~_ ey | f_II
hp_gdb dzq_kI\Z dhibjh\Zgby p\_Igufb FNI

Jbkmgldl_j\u_ kljZgbpu |_klh\uo ~kidngh Z§4®&4 [29]a) pdf b) dog c) Xis.

F_Ih~bdb ba klzg~Zjlh\ BKH ij_"eZ]Zx| |hedjbH_ pwxy
hp gdb dZg klI\Z beexkljZpbc b nhlh]jZniggh]heyk|dheg b
f ""m kh[hc dzZq_kI\Z jZ[hlu jZaebhbmaio rmklphdaRkI\b h[u
ijh\h~yl hijhk bgl_j\vx Jjmiiu ba g_kdhéekdbah\ZIReld
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dhgljhebjm_fuo mkeh\by ¢33 Jihfjhdgh ZgZebabjm_ | il
bkihevam_fu_ ~ey hp_gdb dzZqg_kI\Z i_gZhdjzK]D\myb \iZ gfdil
Z azl_f ijhkfzljb\zZxl b hp_gb\zZxl \ h*"bgBA&h\sbng giklelt\ b
hi[hj_ihevah\Zl_e_c¢ k ihfhsloazlj8dmM[B *Zxlky qlh hgb
ghjfZzevgh_p\ _Ih\h_aj _gb_ >ey ihemlgc gbp/ dhlebkikldva
JjZg bjh\Zgb_ bah[jZ _gbc k ihke_"mxskjf \ggpkdZegle Zf fg
(mean opinion scoreéMOS) [359 beld Ih1Zjgu@jZ\g_ dJ&a
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JbkmgRd L_klh\Zy 1Z[ebpZ ba kl|Z§?YE[3Z BKH

< N"Zgghc jZ[hl_ hp_gdzZ dzZq_kllZdbahHkans glldeyeZ
| _klh\uf 1Z[ebpzZf b himhkiZbgl j\vx]jmiiu ihevah\Zl e c
gZi_qZlZgguo bah[jZ _gbc =jmiiZ ihevalZ\eZdke lta nkljmb
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lj _Iv_1h b qg_I\zjlh]l]h dmjkZ GZpbhgZevghijhh bykkejghf
mgb\_jkbl_|1Z ©OFBNB?

16. :gZeba |lj_[m_fuo gh\uo kbklfhi\kdZgbjh\Zgby b i_c

< [hevrbgkl\_ fh” _e_ ¢ FNI j_Zebah\Zg |mewdib h[gz
i_qZlb kdzZgbjh\zZgby b dhibjh\Zgby [jZ{highxdgc aZbigkih
hl \b"Z hjblbbggd&agZq_gby j._<emdviirleZ gghklb Jhkm~"Zjkl
b h[jZzah\Zl _evguo mqgj_ "~ _gbyo qgZklh fAlklybdE "bndE][p
FNI imlzfjzZajzZ[hldb ki_pbZjevddb\i gZlbkdZgbjh\Zgby
dhibjh\zZgby jzZ[hlZ dhlhjuo bf__| hij_"dmz{§gaiA bkib finkkn
IbiZ hjb]lbgkiedIm fuoamevlZzih\dZqg_kI\m b jZaf_jm ihem
nZcehAZqZklmx ~ey ih”"]hlh\db “hdmf_glZ ~elhdb jg Al elvék
kdZgbjpbh¥dhevah\zZl _ev \ugm ~_g bkihevah\ZIlv "hjimgginx
j_"Zdlbjh\ZIv bah[jz  _gb_ qlh Ij_[m_I| azZtkdl \g fdgdp Kk
ijbf_jZ fh gh ijb\_klb kdZgbjh\Zgb_fghhhlkifZgbs dhkhojZz
j_ameviZnZce ih"" _j'b\Zxsbc o0jZg_gb_ bah[jZo khZgbpl
?keb dzldbkljZgbipy _\zjgmlu \\_jo gh]zZfb 1Ih ihevah\Zl_
j_"Zdlbjh\ZIlv nmZcajmqggmx i_j _\hjZgb\Zlv bah[jZ._ gt
lj_~ihqglbl_evg__ hij_~ eylv hjb_glZpbx KKjiZ&d@Zgb\hjEg
i _j_\hjzZzgb\Zlv bah[jZz _gb_ Z\lhfZlbg_kdb
Fh gh \u™_eblw49Zq "ey dhlhjuojgaJm hlkhZpbZevgu
j_"bfh\ kdzZgbjh\zdbybjh\Zgby Z ~ey gbo gh\luo f_Ih”
bah[jZ _:gbc
X ijb kdzZgbjh\Zgbb hjb]lbgZeh\ hij_»_ezdgdphl]HillpitZn biga &
bkdzZ  _gby |j [mxsb_,dgjjbdphBE!l fg _gb_ b "bklhjkby I
ijb kdZgbjh\Zgbb dgb]
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x \uihegy_ |ky kdZgbjh\Zgb_ hij_"~ ezgghylhg §hodZ g kg
1~ _klv ki_pbZevgu_ ijZ\beZ jZaf_s_gby kbh&ZlghEgZog
blhlh\hf nZce_ gZijbf_j dhibjh\Zgb_b "\ mpbljEdBpbbg
dZjlhg_d gZ h*gm kljZgbpm

x h~rgh\j f ggh \uihegy Iky kdZgbjh\Zgb]bg&ekdh eddbch _
dhlhjuo Ij_[m_Ilky ljZzdlh\Zlv dZd hI*_egdhbfbghkjdhewgd
g_dh\ ihf_sZxlky gZ kil _deh iezZgr_ Igh]mxd#¥ g bjahpjxdZ
dZ ~h]lh h~bgzZdh\uf h[jZahf hjb_glbjh\Xbohdlyg agbdhzZ\if
ihf _sZ |Iky gZ hi® _evgmkelbljgahdmjhl dhjfZadlglZ xIky ¢
kljZgbpZo

X ithke_"h\Zl _evgh kdzZgbjmxlky g_kdhevOhbqZ&ad cljh{ml
h[t_~bgblv kdzZgbjh\Zggu_ qgZklb \ _~bghijbbajhHkZ j g
jZaf_jAB kdZgbjm _Iky ih gzZklyf gZ kAZgqgiZkljzaftjZbgy:
\ _“bgh_ bah[jZ _gb_

X aZ”"Zgu ki_pbZevgu_ |j [h\Zgby d dZgb kh\inZdgeth[gdby
jZaf_j nZceZ ey 0jZg_gby j_amevylZlZ kdZgbjh\Zgby
X \uihegy_ Iky dhibjh\zgb_ \ j_"bf_ wdhghfBb jhZkdh
gZijbf_g_ dhibjmxlky imklu_ kljZgbpu b kgb Zdj&gkdH&k
X \uihegy Iky dhibjh\Zgb_gZ [mfZ]lm |jZp4d |kghhHjhZah
hjbl]bgZeZ gZijbf_j "“hdmfLetdr gdhabjmZ |ky gZ [mfZ]m

A4.

D ki_pbZevguf j_"bfzZfb i_qZlb hlghkylkggjZgbfgguij ’
wdhghfbb jZkoh”~guo fZl_jbzZdéhéb [thifzZddb b b i_qZlb a.
we f _glh\ gZifMefy *h[Z\e_gby pbnjh\uo \h”yguo agZdh\
Ahdmf bglaZsblu "hdmf_glZ hl dhibjh\Zgby

< gZklhys_ _ \j fy ihevah\zZl_eb bf_xI \hatkhighkéswxk
nhlhdzf _j b kfZjlnhgh\ khlgb nhlh]jZnbdagbdgd |Bgll2gb
g _h[oh~bfhklv gZi_qzZlzlv jy™ bah[jZ Igbheco &f Xk \ukehd
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dZg_kI\h 1_qZlv g_dZqg_klI\_gguo nhlh]gZrfinc j¥Zk\azHh ~dn bdjt
[mfZ]bb j_kmjkZ i_qZlZxs_]lh mkljhcklI\Z <bamzé&i\gZZy
bah[jZ  _gbc ihevah\Wl hd[fij dZq_kl\_gguo nhdEjgEhdcl
"hihegbl _evgh_ \j fy b g \k_]*Z fh  _didlghk?jbe ZjhXfB?D_
wdjZg_ kfZjlnhgZ beb dhfivxl_jZz DZzZq_EKlWahhjed rhghbcqfk
memqgrblv ; amkeh\gh kms_ klI\m _ | h]jhjfjgaff édye bdc jkl\dp
nhlh]jZnbc HAgZdh bo ijbf_g gb_ aZgzZklmwah\gZIl[m
ki_pbZevguo agZgbc azZgbfz | YhiflyegbZag¥ghldZ iheg
Z\IhfZlbg_kdbo f_Ih~h\ hp_gdb b memqglZgbwo dzlg hkjXah
ihalhey | bkdexqgblv i_qZlv g _dZq_ klI\_gfalol retvidin | 2mikodd
ihAThlh\dm bah[jZz _gbc "ey i_qgqZlb ih\urZ dzldggul
nhlhdzZjlhg\. dp_ehf mijhsZ | ”"ey ihevah\Zl_ey ijhlp_*
nhlih]jZznbc d i_qZlb

KihavdkiemzZlZpbb FNI ijl0durzZe Il Lj_[m_Ilky ~h[Z\e_g
j_"bfAnhmgdpbc \ kms_klI\mxsb_ kbkl_ fu kdZgbjd \tZagfb g bg
ZiiZjZlghc qzZklb Z azZ kqzl fh~bnbdzZphb \kbjikl_ggin]
ijh]jzffghlh h[_ki_qg_gby < khq_lZgbb K IdZjogh\l§imy
ijhba\h”~bl_evghklb hi_jZpbc i_gqZlb kbtéxzm\jgb¥ gbly ko ndd
hljZgbqg_gbc ZiiZjdegdahjf FNI jZajZ[hldZ \uqgbke
wnn_dlb\guo f_Ih” h\ bf_xsbo dhfiZdlgmeay| [KybgZpjduk|h
ZdlmZevghc aZ”~Zq _c

1.7. NhjfZebaZpby gZmqggabk&Z4}Zpbhggh]h bkke "h\z

< j_amevlzl_ ZgZebaz h[t_dIZz b ij_"f _Tghbkkeklbl
ke "mxsmx fZI_fZlbg_kdmx nhjfZebaZpbx h N Zcqg b
"bkk_jlZpbhggh]h bkke_~h\Zgby H[sZy jgAdhbdbZy g& D7
f Ilh*bgq_kdhlh ZziiMdjzljZzafzZ[hldb b j_ZebaZpbb f_Ih”h
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bah[jZ  _gbc ~ey kharZgby \ kbkl_fZoqkdddtbijie\ ZdKzy din i u

fh~_jgbabjh\Zgguo j_“bfh\F jZpb\e I\hjyxsbo |j_[h\Zc
ijhba\h~bl_ev@bkiZzq RI\mmkeh\byo h]jZgkkanjkiRa
J H5444(&3aBF (5 P Ja (1.7)

1" (o £fgh _klI\h j_"b$h\dexqzZy gh\u_ jZajZ(tdgoh”gh _
fgh™ _klI\h j_ "I EHKy? (gn>5;
ijb h]jZgbg:gbyo
a.  AfoN:B O NND 41" N:B xihlj_[e_gh j_kmjkZ j_Epdhg
ELsaAa (
b. MDP 343 2,3]1"_Mzdjbl_jbc dzZq_kI\Z BzZ3hhHfgh  _kl\h
A"himklIbfuo agZq_gbc djbl ;jb_\ dZq_klI\Z
C. LyR k@b 24D 2 1™ Lgtijhba\h”~bl_ev@hklprfbgbfZevgt
AhimklbfZy ijhba\h”*bl_e®ghklv ~ey

AZf _Ibf qglh ~ZggZy nhjimdimhNdgd_ mom~rblv dZc
ijhba\h”~bl_evghklv [g Wfthhhju_ kms_klI\h\Zeb ~h \g_"j_g
gh\ug_"bfh\ Z 1zd _ ih*jZamf_\Z | kh\f_klgh _j & knijken
kbkl_fu j_"bfzZfb

We f _glzfb @ yleyxlky f_Ih*"heh]byblgZmighZl_ evk
jZ[hlu ijb kha”“Zgbb gh\uo j_r_gbc "eyZ gbklbfikdZgbjH\ Il
j_ZebazZpbb fgh  _kI\Z j_"bfh\ kdZgbjhjZgbbhaZipbdhkiu dbz
j_"bfh\ i _gqzZlb b Z\IhfZlbg_kdh]h memqZlgbyudZmh Kl}iZn
ijbgpbiu zZ\IhfZlbg_kdh]h \u[hjZ b jzZzaf _gbgbgZbkljlgab
We f oM} nhjfmebjmxlky § ahfby gZklguo aZ”~Zq "bkk_]j
bkke_"h\Zgby b ih~jh[gh jzkkfzZljb\ZxlkyeX\ih&ke "mxsbo
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<u\h”?u ih i_j\hc ]JeZ\_

<\_" gu hkgh\gu_ hij_~ e _gby b h[hmgZg_gby*Zbl

jZ[hl_ <uiheg_g djzZldbc h[ahj kbkl_f ZgpZlbiblkdB&YgBjhd

1 ZjZf_1jh\ \kljh _gguo \ugbkebl_evguo ieZIlnHpfd

ijhba\h~bl_evghklb b dzZqg_klI\ZgZéjha 2tizdm _ fuo ghluo

kbkl KdZgbjh\Zgby b i_qZlb NhgZtredah )\ ZagdkkghlZpbhgg

bkke "h\Zgley\k® eZgu ke _"mxshb_ \u\h”u

X Ij_[h\Zgby ih ijhba\h”~bl_evghklb ~hklZlhqggjih_dglh
\ugbkebl_evgu_ ieZlnhjfu mkljhcklI\ i_qZlbzZphZdx] jibkjltbfd
Neylbibgguda[t_h\h[jZ[Zlu\Z _fuo ~Zgguo qlh Ij_[m_lI
[ukljuo f_Ih”~h\ h[jZ[hldb whmkiheéhdmikxsbo hi_jZlb\gmx

X ij_h[jZzah\Zgb_ ~Zgguo ijb i_qZlb b kdglbjeh\Zggbb kk\
wlZih\ \h fgh]bo kemqgZyo kms_kl\m_IIlkp gkibh ewldh h¥
dhg\_c_j_ h[jZzpmd@E fh  _| [ulv \kljhZymangdpbb h[jZ[h
bah[jZ ;gbc

X \ bg"mkljbb mkljhckI\ i_qgZlb dZq_klI\h hp_lghedyplZfhdEZ
imlzf baf_j gby dhebqg_klI\ _gguo ihdZakgha c\bbadZd
hp_gddyZ\gbl _evgmx hp_gdm dZq_kI\Z hkms_kl\elykkZl
]Jimiiu ihevah\ZIl _e _c¢ bkihevamy jZg bgim\ZgbkjZ\ded
gZi_qZlZgguo bah[jZ  _gbc

X ZdlmZeygajZ[hldZ ~ey FNI gh\uo ki_pbZevguo\Zghhfhh
i_qZlb f_Ih~h\ Z\IhfZlbg_kdhc hp_gdb bZmenggdZghy
nhlih]jZnbc

X gZklh Ij_[m_Ilky “h[Z\e_gb_ gh\hc nmgd jb\myZsaw g tkiblkl _
kdZgbjh\Zgby b i_qZlb [_a fh*bnbdZpbhZz ZaizzZk4 g htc[ gitz\
kbkl_fghlh b \kljAHggh]h
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X h[s_¢c gZmgghc azZ”Zq_c "“bkk _jlZpbhggVWeyh lkkke¢Zahh
gZmgfgHh~"bqgq_kdh]lh ZiizjzlZ jZajZ[hldb b |j_ HEjtZd & pdtb
bah[jZ  _gbc “ey kha~Zgby \ kbkl_fZo gddhyt eh \&lgd yg to\
b fh”r_jgbabjh\Zgguo j_"bfh\ jZ[hlu m~rh\dhN\hghyéb
ijhba\h”~bl_evghklb b dZq_klI\m \ mkeghkimybhh]kBgbdug

x we f glu GF: 1Zdb_ dzd f_IhArb&k¢byhgzZmeglkdhc jZ]
kharZgbb gh\uo j r _gbc ”"ey kbkl_f kdZigbjhhZldEy d
j_ZebazZpbb fghj_Kkbfh\ kdzZgbjh\Zgby ihroh”~u d
ki_pbZevguo |j_"bfh\ i _qZlb b ZzZ\IhfZlbg_kdid_ kinlé
i_qZlZ_fuo nhlh]jZnbc ijbgpbiu zZ\IhfZlbf_kd&aflhs \gh
bah[jZ  _gbc gZ kljZgbp_ nhjfmebjmxlky gZkdgao pZ4’
"bkk_jlZpbhggh]h bkke "~h\Zgby
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=eZ\ZF _|h*"heh]by ghbkggh”~h\Zl _evkdhc jZ[hlu ijb khe
j_r_gbc *“ey kbkl_f kdZgbjh\Zgby b i_qZlb

< dhfizgbyo ih ijhba\h”?kl\m ijh*mdlh\ wkk djlZlagddb
gh\uo nmgdpbc ey mkljhckl\ b IH ihkljke gm>xsaddf ihEZj\Dael
kgZqZeZ bkke ~h\Zl _evkdbf ith~rjza”_e_gb_dZmaqaht
bkke_ ~h\Zl _evkdzy jzZ[hlZ GBJ azZl _fkjhamgagvlZHip GBVUZ
b ijb mkeh\bb iheh bl _evguo hp_ghd i_j\iWZdoutlkggu_
ih~"jZa™ e _gby ey j ZebaZpbb \ ijh~heél gu AatM gbr G
hliZgbg_ggh_ \j_fy >ey wnn_dlb\gh]h _bbmkaZFgtiohh _ljk v
nhjfZebazZpby kljmdIimju b hj]j]ZgbazZpldbevghdkhhh KHBE2Zkg
©f _Ih*heh]bwlBA mqg_hgbkljmdimj_  eh]bg_kdhc hj]l]ZgbaZry
ki ~"klI\Zo " _yl »exghdiblb h[jzahf f_Ih*heh]by GBJ ijb kha
"ey kbkl_f kdzZgbjh\Zgby b i_qgZlb ijba\kZgghgbhvijhXahZyh
nmgdpbhgZeZ FNI h[_ki_gblv khhI\_Ikl\b_ Zpgbamhed
ijhba\h”~bl_evghklb b dZq_kl\m

21. Kms_kl\mxsb_ f lh~heh]bb bkkejz%d¥Zbbdb

>Z"bf djzldbc h[ahj f_Ih*heh]bc dhlhjugbalha¥hey:
nhjfZebah\zlv ~_yl evghklybxalz~"Zq bkke_ ~b\Zgml¢zZ[hldl
GZqgzf k i_j_gbke _gby wlZih\ gZmqal]lh fbkXlek fhh )& bwyl
gZmgelghke ~h\Zl _evkdhc GBJ3dhigkhmddhjkdhc jA[IWY
ijhfure_gghklb az\ _jrbf f_Ih~"heh]byfb jZajzZ[hldb IH

<u”™_eyxl ke _"mxsb_ wlZiu gZmqggih3dh bkke "~h\Zgby

1. <u[hj I _fu b h[hkgh\Zgb_ _ ;ZdImZevghklb
2. HagZdhfe_gb_ k ijh[e_fhc ihkj_~klI\hf B[ah phgkim$Zkbmn
"Zgghce I _f

3. MIhgg_gb_ | _fu b nhjfmebjh\dZbike&k&agZ hdZmeykdhc jZ][!
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4. Kh[kI\_ggh bkke Ah\Zgb_  kh”_j°Zgb_ Hhbkjhgvaaz\ik
f Ih~"h\ wdki_jbf _glZevgu_ | _hj:lbgq_kdb_ b I A

5 H[jZ[hldZ b ZgZeba j_amevlZlh\ bkke \tdZ\XgWdy*hhhjfme
6. Hnhjfe_gb_ "hdmf_glZpbb k j_amevlZIlZfb bkke_ "~h\Zgl

=HKL -2021 [39] hij_~ ey | h[sb_ wlZiu GBJ ijb |j
ijh*mdpbb

1. <u[hj gZijZz\e_gby bkke_"h\Zgbc gZ Wkdh§ghZlgZlethlalhy

ijh[e_fu \ |Ihf gbke_j _amevIZhht dilhhkdgyl ee dim?Z

kh[kI\_gghklb ih ~Zgghc |_f_
2. L_hj Ibg_kdb_ b wdki_jbf_glZevgu_ bkkebyhhkgbye g1
azZ™NZq
3. H[h[s_gb_ b hp_gdZ j _ameviZlh\ bkkeZmtpiZimmd g \ kid
"hdmf_glZpbb
4. ljbzfdz GBJ \ khhI\_Ikl\bb k djbl_jbyfb \hlj o'gbepz g
aZ"Zgbb LA
=HKL -2016 BQ hij_~ ey | h[sb_ wlZiu HDJ
1. JZajzZ[hldZ LA;gZ HDJ
2. Kh[kI\_ggh ijh\_~ gb_ HDJ \dexqZy jZahg][ldlimc
Ahdmf_glZpbb b kharZgb_ hjulgh]h h[jZapZ
3. Bkiulzgb_ hiulghlh h[jZzapZ 9gZ khhI\_Ikl\b_LAaZ
o0ZjZdl _jbklbdzf
ljb khklz\e_gbb ~h]h\hjh\ gZ \uiheg_gb j @88 _bjH[DJ
dZ ~hf ba i_j_qgbkwldi(pdodhgdj Ibabjm_|ky b mlhqgy_ Iky
hljZzkeb ijhfure_gghklb b j rzZ fhc ijh[e_fu
>ey jZajZ[hldb IH ij_~eh _gh fgh _kI\h[4E_ #B" he
DeZkkbg_kdzZzy dzZkdz”~gzZy f _Ih*"heh]by©\bZhiud&atédal) |Z
khklhbl ba ke _"mxskZogadBZahijh _dlZ ZgZeba |j _[h\Zgbc
ijh~"mdlz jZajzZ[hldZ ijh*mdlZ kbkl_fgh2*1jdEBA\Agb
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ihke ~nmpesvlZklZjlmlHevdh ih hdhgqgZgbx Jhp fu®*rmheZ]Z Ik
glh \k_ 1j_[h\Zgby d blh]Jh\hfm ijh~mdliu la\hiklgu exgjgd
hikmlkl\m | gbdZdbo gh\luo aZijhkmh¢§Z ighf ddZgdy ijhb:
>Zggu_ ij_"~iheh _gby y\leyxlky b”_ Zeblalhph\Zggklftby sihw\
dezZzkkbq_kdzZy dzkdz”rgzZy f_Ih*"heh]bwZjbf\lyggbldeh fghh
\ZjbzZglh)¥Za\blby~rgbf ba IZdbo \ZjbzZglh\ y\ey_ |ky bl_jZzI
f Th~heh]by \ dhlhjhc \hafh  _g \ha\ja¥Ig@Zuij ?se”m’sthg \Z]j
twlh bgdj f glgZy dzZzkdz~gzZy f_Ih”*hehilbyymlddpbh §ix\edy
IH m\_ebgb\Zxlky hl \_jkbb d \_jkbb adzZ[Z2ldm} 2 ljkpy gZijt
ih bl _jZlb\ghc dzkdzZ~ghc f_Ih"heh]bb g¢ghZfdiZdh bdlyell]
jZkkfzZljb\zZzxl 1Zzd"_ jZa[b_gb_ IH gz fh*"p@abhzZhhhdm ezgr
fh*mey k ihke "“mxs_c¢c bo bgl_]jZpb_c k\<\Ibglhc* hcetirfile
ihwlzigZy jZajzZ[hldZ k qzldh hij_"~_e_gghkdvxihkwel 2l
kh\f_sZ |ky k | _klbjh\zgb_f DzZkdzZ”~gujZ[hld”h gdd bg
dhgljhebjh\zZIlv kjhdb b [x”" _| \uiheg_gbgj4jldlh\Hibhogjtz
mki_rgh_ ijbf_g _gb_ \hafh gh ijb mkeh)bbd_e\adkdhklbd
lj _ [h\Zgbyfb dy4dHkIZjl_ijh_dlZ qlh g_oZjzZdl_jgh ”~ey b
azZ"NZq

KibjZzevgZih~heh]by hkgh\ZgZ gZ Z43¢ etbk d bhnthdédX[u _
g_hij_~ _ezgghklb b kh[ulby dhlhju_ fh]lmlphé_rcZiyh&dk2
"Zgghc f_Ihrhetbjbeobg kdb ih\lhjyxlky ke "“mxsb_ :hkg
hij_ ~ e gb_ azZ”~zZq Zevl_jgZlb\ hilp hgldZgdevhbgZIb\ \u
jbkdh\ b kihkh[h\ [hjviuyZajgdhddZ b \_jbnbdZpby hq_j_
IH; ieZgbjh\Zgb_ ke _“mxs_c¢c bl _jZpbb Gih d dekZdggd k¢
kibjZevghc f_Ih~*heh]bb azZp4Rl\H¥KHdhglua wlZiu jZa[b\Z:
N IZevgu_ rZ]b D2Zzd ijZz\beh q_f [hevavr \bkdihdb Ibf[kh
ijh_dlz KibjZevgZy f _Ih~heh]lby iha\hey ilh®NhbllifjZp\g
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li_[h\Zgbc d IH GZ dZ ~hf \bld_ kibjZoech ikthl&a1Ei likl "o d
Mki_o ijh_dIZ \h fgh]hf hij _~ ey Iky dEgqnikRhe&_ B b¥ ejthaka

CosokynHas

CTOMMOC"\/ e X021 paGOT [Ouenua anbrepuams,]

BblAS/IEHME PUCKOB
1 cnocobos 6opbbsl

Onpepenenne 3anav,
aNnLTEepPHaTMB,
C HUMM

OrpaHMuueHmuin

Ananui puckos

AHanus puckos

AHanus puckos
Duxcaumn - ,

pesynuTaTos -
P v NpotoTun
y 4

3xcnepTusa = ~ =] Mogenu
-

Pabounit
nporoTun

MaaH mmszHeH-
Horo ukna v | Kopuenuus

pabotei C npoayKTa
rpebosa- poAy!

aspaborka n
BanMAaunin

N3H UHTErpauumn
U TeCTU-HUA

1
Bepudukayma m
Banuaauma

N
[+
Mg, P
b sy
: CiyeyP0g,
MNnaxmnposamue \ nDMGMCN‘-\ Tengting Paspaborka
chegyowmx Passéprsl- \HOE TecTm- n sepudunKauma
uTepaumin paMne poBaHue ouepenHon yactm
— npoaykTa

Jbkm@Hd Ko_fZ kibjZevghc f_Ih~heh]bb.jZajz[hidb IH

< gZklhys  \j fy fzZkkh\h bkihevamxIlky|[ dBb aagie) b "
f Th"heh]bb jzZzajz[hldb IH dhlhju_ ij_"migfghljbixle ilykId
aZdZaqbdZ beb ihevah\Zl el cdmelyo hp aguévIiZlh\ nhjf
azZ"ZqzZikklZgh\db ijbhjkljZidZo ]Jb[dhc f_Ih*"heh]bb qe_g
dhfzg~u |j_]mey[jghxlky ~jm] k ,Aim]Jhf§ _\gh h[km ~ZxI| |
| dmsbo azZz”~Zq leZgbjh\Zgb_ hkms_kliplyf lkgladyZ \d hfh bt
l1Zd gZau\Z fu_ kijbglu IbibggZy ~ebl_evgh%lebdbkEl ufo
Ilh aZ\_jr_gbx kijbglZ ieZgbjm_|ky ~ ylmewsqghklkipeglXel
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ieZgbjh\zZgbb klj_fylky \ dhgp_ dZ ~"h]h [kijbgiZkhqiul
ijhlhlbi beb \_jkbx IH

GZ ijzZdlbd_ dzd ijz\beh f_Ih~heh]byhjedegzkhkgb g H
«deZkkbqg»kdhfozgl  Z \ fh bnbpbjh\Zgghf \b"_ kkingzl
j_rZz fuo az”"Zq b klIjmdimju hj]lzZgihbZpgyxlkgZHf[bgZ
we f glh\ g _kdhevdbo f_Ih~*heh]bc

22. F_lh~rheh]lby GBJ ijb kharzgbd ey FNI

lj_ ~eZ]lZ_ _fZyh~heh]by yl\ey Iky j_amevliZlhf bg~ mdlb
hiulz z\lhjz ihemqg_ggh]lh ijb jZ[hl_ \obkkejZhZle ey
dhfizghbi@ ijhba\h”*kl\m ijh*mdlh\ wé_ dZjheydisBI fh™ |
knhjfmebjh\ZgzZ dzZd \ \b"_ ~hklZlhggh gbyhdh]jBfdZb Z\lel
g_h[oh”bfh gZclb [he__ madmx &&haZz2qgmb ggihbhlh j_ "bfz
Ahdmf_glh\ hl dhibjh\Zgby 1Zd b [he f jdhgajZldHdaZijl
dhjj _dpbb wnn _dlZ ©djgkKgunblhé¢jZatbyo

Djbl_jbb mki_rghklb \uiheg_gby ijh_dlhahGBJj_&Zd i
A"hklZlhggh jZafulh ;m~_f kgblZlv GBJ mkiamgevlZ| kel
j_Zebah\Zgu YedZWdhFENI beb ihklz\ey fhf k gbf IH LZd
yley |ky ~"h\hevgh Zf[bpbhagwfZgqZktmxZdkihegbl eb
hk\_~hfe_gu h[hfg\klhfh[jZabb nzZdlhjh\ dhdhjgZ iyélgylb_
j_r_gby h j ZebaZpbb jZajZ[hlZgguo f_IhHkgh\ui\hykwvd
"Zgghf djbl_gblevay k” _eZlv \u\h”™ h[ mki_rghklb ijin_d
hdhgqgZgbb g _h[oh”~bfh \j_fy ,qdZfrnebihglylvy _amevliZlu
ijZzdlbqg_kdh_ ijbf_g _gb_ beb g_|I GzZ”h hpfZkbvvj_ alhel
GBJ j_Zebam_Iky \ ijh*mdlZo
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Jbkdb GBJ ijb jZzajzZ[hld_ ~ey kbkl_f kdZgdlih\Zgby
J_ljhki_dlb\guc aAghethaijh_dlh\ GBJheg_gguo aZz
Z\lhjhf b _]h dhee_]Zfb ihalhebe \uy\buv hZidiljhjiy |kd¥Wihg
] _ZebazZpbb \ ijh*mdlZo bo j _amevliZlih\ _g6¥Y KhZ/ Dbz \
nZdlhju fh gh kqgblzZlv jbkdzZfb dhlhju_eb&x gKhjhlAeblah\
fbgbfbazZpby jbkdh\ ih\urzZ | \ _jhylgh@&BJ[4dkiLZglbklin[]jZal
p_e _khh[jZzagh knhjfmebjh\zZIv f_Ih*heh]{hl@BJ fijlln"}
h[jZ[hldb bah[jZ _gbc ~ey kbkl_f kdZzZgbgZ\zadkmgh\b iZimzeé

mijZ\e gby jbkdZfb
Jbkdb \uy\le_ggu_ \ jj dphe&ildllb\gh]h ZigZetlchd GBJ
fh gh jZza” _eblv gZ q_luj_ dZl_Jhjbb
x k\lyaZggu_ k \hipgkzdeé dimzZevghc kh[kI\_gghklb
x k\yaZggu_ k dzZq_kI\hf jZ[hlu
x k\yazZzggu_ k ijhba\h~Bl_evghklvx
Xx kl\yaZggu_k | Zglagpé \hc \uqbkebl _evghc ieZlnhjf_
JZkkfhljbf wlb jbkdb ih”"jh[g__ <uimkd cijh*dizddHc ¢
k\h_c¢c qgzZklb gzZjmiB_izZzlg gdzbah[j_|_gfth | ih\e_qv k_jvz
nbgZgkh\u_ ihl_jb dhfiZzgbb H[gZjm _glh_ gZ4airZ ghy hffly
k" eZlv j_ZebaZpbx j_amevlizZlZz GBJ \ ifjhrabdhled bHafh
j_r_gby xjbr"bg_kdbo \hijhkh\ k ijZ\hh[ez” "@h"& fiZbedl:
h[s_kI\_ggh_ ~hklhygb _ LZd_ g_h[oh”"bfhhkjZKkbHLj_
bgl ee _dimZevghc kh[kI\_gghklb j_ _amevIZlh\fb&BInf
mkeh gblv j ZebaZpbx ihoh  _]1h nmgdpbhxkzedz wdh ggd mKk”"
gZ klz*bb GBJ |h kihkh[ aZsblu JgHE""BqB[jiZlIl_ghzZ jZki
bgnhjfZpbb \ \b~A_ im[ebdZpbb h[ty\e kgl blgh hjji BpHhi" k
"he g [ulv \u[jZg ~h j_ZebazZpbb \ ijhZ2gbd|_hl8kuhrep\hal
ijhijb_1Zjgh]lh IH k gZjmr_gb_f bo ebpZrgagbfyggh]hjbkhkdb
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d nbgZgkh\uf b j_imlZpbhgguf ihl_jyf bedjihhy [bXdlv” g.
dh”r"Z ijh~"mdlZz

Ilh hp _gdZf nhmmkihevah\Zl e ¢ ihemqg_gguc \ |
kihkh[ h[jzZ[hldb fh | d¢zZmZhAe I\hjbl _evgh_ dzZqg_klI\
aZbgl_j_kh\Zlv ihevah\Zl_e_c¢ Hqg_\b#%ohijlggbf\Zwlky Kem
g_ j_Zebah\u\Zlv ihemqg_ggu_ j_amevlZifu V_iKkhmMmdEqg _
i_qZlb beb dhibjh\Zgby ijbgyluo_§dlgumokimkbhckl\ fh™
\uykg _gh qlh jzZajzZ[hlZggu_ ijhlhlbiu h[l\ki_ ab\ZxlqdZ
dhgdmj_glh\ < |IZdhc kbImZpbb j_r_gbh~imdl ZeéjbgbdBb ||
aZ\bkbfhklb hl I _dmsbo |j _[hlHEgbamneydZlZz§~Zjlgum ghd
ijhba\h”~bl_evghklb |Zdbo dkd_hib&ZegZjzdl_jbklbdb F
fhlml azf_Igh mom2rblvky WIlh |Zd _ dbdhbgh\delZdkfdgb
hleh blv j_ZebazZpbx ~h fhf_glZz dh]rZZjizegh[fhksgh_ gd
ihalhebl \uihegylv h[jZ[hldm Juklj_ _

Kms_ klI\mbkd g \hafh ghKlbbah\iZlamevIzZl BJp_ e \h
ieZlnhjf _ih ijbgbg_ \ukhdbo Ij_[h\Zgbc d |j_kmjkZz
\ugbkebl _evghc ieZlnhjfaZz biédhhbalh \uimkd ~Zggh]h Ibi
[ue ij_djZszg ih wdhghfbq_kdbf khh[jzZkIlgbkf i_Kedhl
ijh]jzffghlh ijhihgZidp_e_ \mx ieZlnhjfm @ZZjbfkimbd\by |_
b "hdmf_glZpbml ijb\_klb d \ukhdbf azljzlzf beb ”"ebl
j _ZebaZpbb \ ijh*mdl_

LZ[ebpZ kh” j"bl jbkdb GBJ ijb kha”edgbNIj |
jZg bjh\Zggu_ k ihfhsvx f_|Ih"Z ZgZebaZaralyji& jrodvarchyF : E
process AHP) [45 ~ey dZ ~h]h jbkdZ hij_ "~ ezg \_k o]hjZc
highkbl _evgmx \Z ghklv Th \_km fh gh \jo’kddi{i2 \ }ymiid
hldZam hl j_ZebaZpbb j_ ;al@ewliZMl @BJh d hidZam hl j_
eb[h ijbgylb_ j_r_gby [m~_| hleh  _gh gZ6-40Kkdhleybdh
ihle _dml aZz”_j dm k j_ZebaZpb_c¢c gZ g_kdhevdh f_kyp_
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LZ[ebzZz Jbkdb GBJ ijb kha~Zgbb j r _gbc "eydgigNil Kk
ithfhsvx F:B

H[hagZq| Jbkd < k
11 Nmgdpby g_ijb\e_dZl_evgZ ~ey ithevah\zZIl_{0,190
12 GZjmrZ_lky qm Zy bgl_ee_dIimzZevgZy kh[k]| 0,182
13 G _\hafh ' gh j _Zebah\Zlv gZ p_e_\hc ieZlnh| 0,141
14 G_m~h\e_I\hjbl_evgh_ dZq_kl\h ih hp_gdZz{0,139
15 Mom~rZxlky ihdZazl_eb ijhba\h”bl_evghklk 0,138
16 Bkihevam_Iky IH k g_ih?”oh”"ys ¢ ebp_gab _| 0,059
17 <ukhdb_ azZljzZlu gZ j_ZebaZpbx \ ijh~mdl_| 0,045
18 Dzq_kl\h om™_ qg_f m dhgdmj_glh\ 0,045
19 >ebl _evgu_ kjhdb j ZebaZpbb \ ijh*mdl_ 0,039
110 <hijhk aZsblu bgl _ee_dimzZevghc kh[kl\_gg 0,020

Ilhke "~h\Zl _evghklv wlZih\ GBJ

lj "eZ]Z |ky hkgh\ZggZy gZ ZgZeba Zftb mijlhYe edigl
GBJ ijb kha~zZgbb j r _gbd46 ey ZzRRMNZy b”_ y ihoh Z gZ k
f Ilh~“heh]bx jZajzZ[hldb IH gh kh”_j Zgb _ IkywlZKmo\_f]
f ITh~“heh]bb ijb\_~ _gZ gZ jbkmgd_ i hte [gu 0pddBy/B & j hde Y\
jZajZ[hldb g_dhlhjh]lh f_Ih~*Z h[jZ[hldbyb&N[]jZKhlilZzdey
ihem]h”~Z ~h J]h"Z

F Ih"heh]by GBJ ih~jZzamf \Z | qlh ihkeh¥Y“hR\ZIZ elv¢j
\bldZz i_j oh”y hl hij_~ e gby azZ”Zgevlh]jgglthdZ gbeb &
jbkdh\ Z aZizdjd[hld_ H~”gZdh _keb ijb hp_gd_ qjlthkthg
AhklZlhggh \ukhd Ih \hafh gh ihegh_ éb[hgtZKkijpqg'gH ms
\bldz ijb mkeh\bb qglh wlh g_ ijhlib\hjggbbyjGBZf \uihe

ljh_dl gZgbgz |ky k ihbkdzZz b~ b ”"ey ghklb&l rfn
kdZgbjh\zZgby b i_qgZlb GzZ ~Zgghf wlzZdpbypadgdmlyg
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ZgZebabjmxlky abhagpdzZxsb_m [jZaebqguo ]jmii; ih
jZkkfzZljb\zZxlky \hafh gu_ Zevl_jgZlb\u qkkdhglaa¥h st
fhalh\h]h rimjfz >Ze  kha”~Zzlky qgjg@acudZdgjh " mighsz:
glhfuih?I\_jrblv beb hijh\_jlgmlv ]bihl_am glmn~imke
bkihevah\zZIlv ijh~mdl \ ~Zgghf \b~_ ZeffZzdhth]gk]h jjilh"KZ
\\_e | _jfbg ©ij_|Iptetotype) §7. < h[eZklb ijh_dlbjh\Zgby \b:
bgl _jn_ckh\ ihevah\Zl _e ¢ ZgZeh]hf ©ijiflddbiZzk gbeyd
N _1ZebaZplow-idelity mockup dhlhjuc i1ha\hey | hp_gblv

bgl _jn_ck [m”_I ihgyl [@#8b tdAgEZdh dhgp_ipby Cipjlhlbdd
dZzd iha\hey | hp_gblv g_ I|hevdh bgl _jngbhk bihlegal

0Zjzdl_jbkibdb ijhAmdlz gZijbf_j dzq_ki\hibgzthbu
jZkihagz\zZigbffheh\ ~ey | _dklZ gZi _gqZlZggh]lh \ wdhg
lhkdhevdm | _jfbg ©ij_Ihlbia g_ ihemqgbekljZigdhih ki
bkihevah\zZIv | _jfbg fzd_| 1jb jzajz[hld Idb_lhath[jzh[jgl

ih"h[guc fzd_| wlh dzZd ijZ\beh \jmqggme&b gl|jpX[h\IZgg
bah[jZ _gb_

GZ ke_"mxs_f wlzZi_ "ey fZd_I1Z \uihegyZykyhpj g4
ihevah\Zl _evkdbo k\hckl\ >Zgguc wlZzZihpj_dalZ g Zlyg lpf bra
jbkdhl b4 ?keb jbkdb \_ebdb Ih ij_7~ihqglbl_evgj\uc\ wlgn
?keb ~_ fZd_| ihevah\zZl_eyf ihgjzZ\bekyi_ jlhoRaihdeglyb kid
ZgZebam iZl_glghc bgnhjfZpbb ih "Zggtkdhlhfgzdbth ]erajh
ihbkdzZ iZl _glghc bgnhjfZpbb gm gh h[eZ\Dl\bfjylvh f lgkd\x
ki_pbZevguf ihbkdh\uf kj_~kI\Zf H”rgZdhkldgZc Zighae e
ithfhsvx im[ebggh “hkimiguo ihbkdh\uo kibgbfbabhphhaly jk
12.

AZdexqgbl_evguf wlzihf i _j\h]lh \bldZ kidhjedtjbi\gp N
hp_gdb dzqg_klI\Z jzajz[zZIlu\Zz_fh]lh f_Ih*"Z\uocih*ihdhuadz
nhjfmebjh\dZ azZ~Zgb bkke_"h\Zgby gby*"¥Y\eyc lkkkpZa&j



56

f I1h~Z h[jzZ[hldb m~h\e_I\hjyxs_]h knhjbrhejibjpypf\ZDghF_jk
"he gu J[ulv dhebqg_kI\ _ggufb Ney dZg_kI\ ggdudoh djfd
ij_~eh blv kihkh[ ij_h[jZah\Zgby bo \ dhebichaddBl gegwg
bkihevah\Zlv djbl_jbb ba\_klgu_ \ bg~*kljlbbi_kdZlgbp
ithoh"b_ gZ ba\_klgu_ qlihkeijhmZs] \g_"j_gb_ j_ame\
ijh"mdl

S
:gZeba AZsblz H#ﬁ;i§5§b§bi :gZeba
jbkdh\ bgl_ee_dIm ZevagEIb\ lj_[h\Zgbc d
kh[kI\_gghkll's = hibkZgbx
’ > >®
ﬂﬁai?f?351&ZQi|E BA glbnbdZpby wiZih\
- \ dhg\_c_j_ h[jZ[hlldb
s J
'gZeba _
iZI_glh\ <ufhj
»@ djbl_jb_\
lj_™"\Zjbl_ev@gZy H[ahj
hp_gdZz ebl_jZImjy b
HD-99% gihevah\Zi_eyfb ® IhbRd dhgdmj_gllgup
q- br_b\j_r_ghbc
gZeba
ebp_gabc
bkihevam_fRjq IH Fzd_]
| _j\uc ijhlhlbi
<lhjhc ijhlhlbi \\
JZajzZ[hldZ
.:>hdmf_gIZpby b I _klu

Jbkmghd Ko_fZ f_Ih~heh]bb GBJ ijp_khgh@ dlely FNI

<lhjhc \blhd kibjZzeb gZqgbgzZ_Iky k h[ahjZ _gbt_ j
dhgdmj _glh\ ih \u[jZgghc | _f_  >Zgguc eyl Zixpjik dJZna
bkke_ ~h\Zgby ?]h p_evx yl\ey_ Ilk%eihbhbkd gyohZh¥qgb GB.
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ihroh” dhlhjuc jZkkfZljb\Z 1ky dzZd gZdhjheijbf igykilkdlb’
jZajZ[hldb Ze]lhjbilfAh]h ijhlhlbiz IH DzZd ijZ\beh i_j\t
ijh]ljzffu jZajz[Zlu\Z _Iky Kk ihfhsvx \ukhphYkjh\ggXujbfk
MATLAB [49 beb izd_Plgthon “ey h[jZ[hldb bah[jZ _gbc
fZrbggh]h h[mq_gby b Ihfm ih*"h[gh_ khkdhmyhhdZgbo Kju
ihalhey | hlghkbl_evgh J[ukljh ihemqgblv ijhihdbkIA8y]jhfp
jZajzZ[hlZzggh]h Ze]lhjblfz HrgZdh bkihavgh\ZIv kjyuRkl
ke “m_| k mqgzlhf ihke_~"mxs_c¢ j_ZebaZphbf gZlpd edZHc
ihfhsvx e _Jihlremqgblv Zelhjblhikz\*Zdgkhdbfb |j_ [h\Zgby
\ugbkebl_evguf j_kmjkzf K ~“jm]hc klEjRggghd vkiZgb bg
“zkldbo h]jZzgbq_gbc gZ keh ghklv Ze]lhfbldZ gf h\'hdfhjbgh
Ahklbgv Ij_[m_fuo djbl_jb_\ dZq_kI\Z

GZ ke _"mxs_f wlzZi_ imlzf |_klbjh\Zgby hujhreldy ijlikly
hp_gdzZ dzq_KkI\Z jZ[hlu jZajZ[hlZggh]hhf\|hfyZ h]AZfhlikfb
NZgghf wlZi_ g_ hp_gb\Z Iky ?keb ihd4d&alu\edx| ke
g_m~h\le _I\hjbl _evgufb |h hkms_ kl\ey Ikms\ha\WAZigZ ih_
\uihegy |ky jZajzZ[hldZ “jm]h]lh Ze]lhjbl1BIbdaZi IHh]hk Zid
h[jZzahf wlhl wlZi ij_~gZagZq_g "ey fbgb®BazZpbb jbkdh)

?keb " dZqg_kI\h jZ[hlu jZajzZ[hlZggh]h bfl_I&vVgZh m~"t
\uihegy |ky Db~ _glbnbdZpby wlZih\ \ dhg\ kaZqgbjih\gZagll
ih"oh”"ysbo ~ey j _ZebaZpbb ~Zggh]h Kf_Ig~"gh Dadj\lue h| el
dzd ijZz\beh kms_klI\m_| g_kdhevdh Zew dbg\btgdm” &
fh gh \kljhpZajzZ[ZluWZLcff Ihh[jZ[hldb bah[jZ  _gbc GZijbf
wdhghfbgghc i_qZlb fh gh j_Zebah\Zlv WNNklgh fggdhh
NjZe\l _j_ ijbgl_jZz 1hZiggUue ihbkd Zevl jgZlb\ ij_~gZagZc
azZiZkguo \Zjbzglh\ j_ZebazZpbb f_Ih*"Zb\_|hf jk&mhgZZpk
p_e \hc ieZlnhjf_ hdzZ _Iky g \hafh gzZ*bbedvghiklVvjhbdAtl
gbadhc beb klhbfhklv beb \j_fy | Zebakhpdddfb hdZZmd
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Nyl _evghklv gZijzZ\e_gZ gZ mijZ'8e!5g b/ bjakidgZb gZqgbgZ
lj _Ibc \blhd f_Ih*heh]bb

HArgbf ba j_amevIZbh\ gdbhiEdZpbb \hafh guo f_kl ey
f Thryg\eyxlky Ij _[h\Zgby dh \lhjhfm ijhlhlbim bramdhiji
KC++ k mqzlhf \hafh ghkl_c b hl]jZgbqg _gbc bN g
\ugbkebl _evguo ieZlnhjf >Ze_  "ey fb§bdbraegyb b kjyb KZdgZZ
ebp_gabc bkihevam_ fuo [b[ebhl_d IH _WKé&lp |Zdhéu
\uihegy |ky hp_gdzZ dzZq_kI\Zz b \j_f_gb hjzijiliinIBied \dl
gZijZ\e _gh gZ mijZ\e_gt3, 4bkdZ!B8b ?keb knhjfmebjh\Zgc
i_j\hf \bld_ djbl_jbb m~h\e_I\hj_gu lh  "doykd mfil@ \ e
hkms_ kl\ey Iky i_j oh” d ZgZebam ihZdhthggh]dZ$sblh"y
hit_dlZ bgl_ee_dlmZevghc Kkh[kI\_gghklb ARY_jzhle b
lj_[h\Zghbba\h~kl\_gguo ih*jza™hadngbcglbjh\Zgbx b hnh
dh~Z dhlhju_ dzd ijZz\beh kms_klI\_ggth\[blkke khWb e
hir" _eZo b ih~lhlh\dZ ~hdmf_glZpbb b |_klk\ wlbkin
lj_[h\Zgbyfb >Zgguj WdZiagZq_ dbgbdpazZygbkdh¥ b!9.

ljbf_ju bkihevah\Zgby f_Ih*heh]bb GBJafjbaz6_gu \
3.72.Ke_"m_1 hif_Iblv qlh mki_rgh_ ijbf_g_gbhbbr"ggfmclf]
khljm~gbdh\ bkke_"h\Zl_evkdbo ih”"jzZak\leb gdkefijakglpjiyl
kf "gu_ hl[ezklb k\ykmZgdauzZ[hldhc IH b ZiizZzjzlgh]lh; h]
ZgZebahf izl _glghc bgnhjfZpbb b aZsblhcdImZedldhh
kh[kI\_gghkglzebahf hkh[_gghkl_c ebp_gabhlgkiguo kh]eZr

<uiheg_gb_ GBJ \ khhlI\_Ikl\bb k 2~Zgghc \lelhe'th
ijbf_jgh \ ljpZzazZm\_ebgbdhebqg_ kl\hamevIZIlh\ bkke_ ~Fh
j_Zebah\Zydkbkl fghf beb \kljh_gghf IH FNI
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<u\h”u ih \lhjhc Jez\_

<uiheg_g h[ahj f_Ih*heh]bc gZmqgh]h Jbklke HhWZ}
ijhfure _gghklb jZajzZ[hldb IH >ey GBJj_ijbglta™&y bkbk
kdZzgbjh\zZgby i_qzZlb \ dzZqg_kI\_ djbl_jbyzdiki_d#bayg]
j_amevlizlz GBJ \ ijhmdl_ GZ hkgh\_ FEelhlai_ ddg\gh
nZdlhju dhlhju_ ij_iylklI\h\Zeb j_ZebazZgbblZ"Banm&BIZINY
nZdlhju fh gh jZkkfzZljb\Zlv dZd jbkdb K Zpj#redwZ fblhZ
jbkdb jZg bjh\Zgu ih \Z ghklb

lj_"eh  _&kbjZevdZ¥h~heh]by GBJ ijb kha*glmbBey FN
hkgh\ZggZy g9Z ZgZeba_ b mijZ\e_gbb_Ipokdetflby >\egy.
j_amevlzZlhf bg*"mdlib\gh]lh h[h[s_gby hiuaz 2\ljlyjZ e bki
kms_kl\mxsbo f_Ih~“heh]bc bkke_~h\Zgbc¢ hejblfboly iga\héb
ljb jZazZ ih\ukblv dhebq_kl\h j_amevIiZlh\\ &BKI fgh*jyb
\kljh_ggh_ ijh]jzffgh_ h[_ki_q_gb_ kbxlbfi kgZigbjh\Zgb
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=eZ\ZF_Ih~"bdZ bfh\ kdZgbjh\Zgby

Fghlb_ kh\j_f ggu_ FNI bf_xI g_kdhevdhhjZgthhh\b
dhibjh\Zgby dhlhju_ jZaebqzZxlky ih Ibi]bkydZZedhjnb eflu
kihkh[m khojZg _gby bgnhjfZpbb H[uqgegbawnbl j\h bkdjh_ 2
IH FNI P_e_khh[jZagh g_ \_klb jZzajz[hfldnk d&iewyh]lZ jh[h
b nhjfZebah\ZIlv ijbzfu j_r_gby ih*h[gh]e Z2d8"\aq|Z[hlZkv

f_ Ih*bdm «kh\hdmighklv f_lh~h\ ijbzfh\ ijZzdlbqg_kgh]

qg_]h)eb[hLzdzy f _Ih*bdZz j_dhf _g"m_1| dhfie_dk f_ It

kdZgbjh\Zgguo bah[jZ _gbc b ihke_ "hhZ¢g @byghklv bo ijb
D f Ih~Abd_ ij ~tyleyxlky ke ~“mxsb_ |j [h\Zgby

x dhfie_dk f_Ih"h\ ~he g \dexqZlv dhjj_dptdX _Idplbbc
kdZgbjh\Zgguo bah[jZ _gbc Z 1Zd _  Zpshddlhb

khojZg_gbb kdZgbjh\Zgghic bgnhjfZpbb
x ithke_ _~h\zZIl _evghklv h[jzZ[hldb ~he gZ [ulv _f]bddh\
aZ\bkbfhklb hl hkh[_gghkl_¢c dZ ~h]lh j_"bfZz
X h[jZ[hldBEe g[ailv "hklZlhgqgh [ukljhm R\ [WNhjylv [j [h\Z
d ijhba\h”~bl_evghklb jyAZhi_jZpbc
x f _Ih~u h[jZ[hldb ~he 'gu nmgdpbhgbjh\Zlv Zgbmkegin
ZiiZjZlguo ieZlnhjf FNI
HAgbf ba hkgh\guo h]jZgbqg_gbc y\eymlikiyvht[bzf jiZK bh g
iZfylb Kms_klI\mx|I FNI h[tzf hi_jzZlb\ghc iilzdyieydHIbjdg
lhevdh h~gh bah[jZ  _gb_ kdZgbjh\ZggH_ hklbdZkK#bf
jZaj_r_gb_f WIh Ij _[m_I| jZajZ[hldb Ze]dj\blkhd hWijZKh[dm
\u® e _gby “hihegbl _evguo fZkkb\h\ iZfyljZak]Kmg ptfafd f
"ey 0jZg_gby kdZgbjh\Zggh]h \IZagjgjlzyagpghc ebl_jZImj
Zelhjblfu gZzZaint@acke b e m-situ).
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3.1. Kbkl _fZlbaZpby bkdizahjZc gbc ijb kdZgbjh\Zgb

JZkkfhljbf Ibibgqgu_ bkWl&Zh[jgbyglbadZgbjh\Zgguo k ihf
ieZgr_lghlh kdB@ jZ 1Zd" _ Zjl _nzZdlu \hagbdzZxsb_ ijt
bah[jZ  _gbc \ nZceu ]jZnbg_kdbo b f_llAhdZczre\lwwa.nhj
kh~ j bl hibkZgb_ gZb[he__ jZkijhkljZgzgpugdink yZ kIl

\klj_qgzZ_fhklb Z Izd _ ijbhjbl_I qg_f f_dvkuragiZighjgd |
dhjj_dpbb "Zggh]h bkdzZ _gby \hF\Iljh|lghjbfl 18dZpby \uihe
k ihfhsvx F[8]. GZ jbkmgd _ ihdZaZgu ijbf_ju bkdgucghb

ZgZeba ihdZaZe g _h[oh”bfhklv \ i_j\hvx geddhktv bra\u[jZ
ih~"Z\eylv i_qZlguc jZklj b dhjj_dlbjh\ZIv kdhk

LZ[ebpZ BkdZ _gby bah[jZ _gbc ijb kdZgbjgphBgbb b khoa

Bkdz" _g| Hibkzghb _ QZklhlZz ljbhjbl_I
\klj_gZ_fh dhjj_dpbhh
\kljh_gghf
Kdhk lhevah\zIl_ev fh _| ihf_klbly QZklh 3
ih g _[hevrbf m]ehf d djZyf
j_amevlzl _ kdZgbjh\Zgby

ih\zjgmlh highkbl_evgh Jhj
hkb gZ g_dhlhjukfm]ib&mgh.d
LZdh_ bkdzZ _gb_ gZau\ZkeW
beb gzZdehkdhtk azf | g b ¢
hp_gb\Z_I|ky ihevah\Zl_eyfb
kdhkz ih fh mex [BABYr_

| _gZlgucg ljb kdZgbjh\Zgbb ebg_cdhl QZklh 2
JZklj kdZg_jZ j_]meyjghc j_rzldb
jbkmghd \' j_amevlzZl_

i _jbh~h\ \hafh gh \hagbdgh\ |
fmzjz beb fmzZjh\h]h
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g_ _eZl_evghc |_dklimju gz
[52] 1j_~ihqlbl_evgh bf_Ilv ba
[hevrbf dhebqg_kI\hf hll_gd
bah[jZ  _gby khklhys ]Jh ba
g_kdhevdbo. p\_Ih\

JZafulb |

ljb kdZgbjh\Zgbb ijhbkoh?
gzldhklb bah[jZz -@lzy jHEafd
j_adbo ]jZgbpjbkmghd b
azZf 1gZ ]1jZz"Zpby \bamZevgh
| _dklz ijb fghlhdjzZlghf dhibj
\eby | gZ dZ@CRkI\h

<k_]"Z

Rmf

Highr_gb_ mjh\gy kb]gzez
NZIgbdh\ kdZg_jhYldpkdpf_ |
gZklv rmfz ih~Z\ey_ |ky gZ
mjh\g_ \ ~Zlgbd_ ihwlhfm
FNI ih~Z\e_gb_  rmfz ~ZI
yley |ky i_j\hhg_azZ™ghc ¢ H
rmfhf kdZgbjh\Zgguo be
gZau\Zxl A n_dlu k\ya]l
g__eZl _evgufb hkh[_gghkly
gZklbgdzfb djZkdb \ h[eZklb
gZ kl_de_ kdzg_jZz ijh
bah[jZz  _gby k h[jZlghc klhjh

J_"dh

1IZ~_gb _
dhgljzkl

AZqgqZklmx jy~ h[eZkl_c hjb
keZ[uc dhgljzkl ijb kdZ
dhgljzkl lzd _ fh _|I mf_|
@_eZl_evgh g_ lhevdh g_ ~h
dhgljzklz gh b memqgrblv
dZzq_kl\h kdZgbjh\Zggh]h balt

Bghl~Z

BkdZ _g
\ hleZklk

ljb kdZgbjh\Zgbb krbluo h
IZdbo dZd dgb]b b "mjgZeu
\ h[eZklb dhj_rdZ g_ ijbe_]

Dgblb
kdZgbjmx
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dhj_rdzZ | kl _dem kdzg _jZz glh ij hlghkbl _e
dgblb ]_hf_ljbg_kdbf b yjdhkliguf | j_~dh

[53].
;jl _nzdly ;hevrZy kl_i_gv k™Zlby \_7~zl| <k_]"Z 4
k Zlby \ khojZgzgguo bah[jZ _gbyq kbevghf
dhfij_kkbb beb [bgZjbazZp k ZIbb
<Z guf y\ley |ky 1ihbkd ih~*
h[_ki_q_gby gZbemqr_]h
khojZzgzggh]h kdZgbjh\Zggh]
ijb nbdkbjh\Zgghf jZzaf[54]. nZ

pression dates back more than 35 years. The initil
n this field was on the development of analog melk:

K 0t Ak i
o Tumtg '3
u

o P S e e e ransmission bandwidth, a process called bandwidd
ik e i IR
in Southeast g <o >6-PhOsphate dehydrogenase mutations L of the digital computer and subsequent develop

ated circuits, however, caused interest to shift fros
sion approaches. With the relatively recent adoptis
nal image compression standards, the field has us
th through the practical application of the theoretk
940s, when C. E. Shannon and others first formulat
of information and its representation, transmission

ression is recognized as an “enabling technology." ls
mentioned, image compression is the natural technok
ased spatial resolutions of today’s imaging sensors and
ion standards. Furthermore, image compression plasg
rortant and diverse applications, including televides
ing (the use of satellite imagery for weather and othe
ns), document and medical imaging, facsimile trans

b)

- —ve—

yersepr

NMATHULA

Q) | d)
JbkmghAdljbf ju bkdZ  gbc kdZgbjh\Zgguoabkadhiiyzokadybc gby \
hlezZzklb dhj_rdZipggEpM klhjhgZ bah)fpgi_gdbhguc j;dkEjl_nzZdlu k:ZIb
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3.2. Kh\hdmighklv f_Ih~h\ b ihke A~hREjlZ[eMdbkIv

lj_"ez]Z_fZy f_Ih~bdZ \dexqgqZ_|
X ij_™\Zjbl_evgmx hp_gdm iZjZf _Ijh\ h[jZ[hldlgbxih
kdZgbjh\Zgghfm k gbadbf jZaj_r_gb_f ddfdzZzijaXxlheh
kdZgbjh\zgb_k az~Zgguf ihevah\zZI|l_eZifbfZaj_ dpiyth f
h[jZ[hldhlhjZy hkms_ kl\ey Iky [_a bkihevahhzZgdfy Ibhi
(in-place);
X mkljZg_gb_ hkgh\guo kikddgbjhdEgguo bah[fdhkgbgzZzaful
i_gZlghlh jzZkljz dihgljjklZz
X ijh\_"~ gb_ k_]f _glZpbb g _h[oh”~bfhcahéyZkhghxg\ fblyZr
\ kKhhiI\_Iki\Dhglp _iphhe elof rZggh]lh jZkljh\h]h khA_j b
| dkl dZjlbgdb b nhg khojZgyxlkyihdthewgh mflgvr
Zjl_nzZdlu k. Zlby
Bah[jZ _gb_ k gbadbf jZaj_r_gb _f bkihevayn _
ij_™\Zjbl_evgh]lh ijhkfhljz \ ihevah\zZl_evkl fg big]ohr bd k
h[_ki_qblv -&ddb_~ ckl\by ihevddb\zZIlKaywgbjh\Zgb_  k ¢
jZaj_r_gb_f \uihegy |ky \ g _kdhevdhc pZZ2*Zagklyf | d o f

NZggZy hi_jzZpby fh™ I m\_ebgb\Zlv h[sb_ dihfy H[jdHhl
mqgblu\zZliv \ aZ\bkbfhklb hl Ij _[h\Zgbc dgpy bfAztkdBgbij
his__ \j_fy h[jZ[hldb fh I mf_gvrblvky Nh]MZf KeaZd'Zg:q

jZaj_r_gb_f kdZgbjm_|ky hjb]JbgZe kmgZkif\ jgZggkl fdg¥r lxd
aZ kqzl kdzZzgbjh\zZgby lhevdh |Ihc h[ezZ&hb_¢d HdhdhgbZejZ}
ZiiZjZlgu_ \hafh ghklb FNI ihal\heyxl 1Ih E llhXb&gbjhln
kjZam \ aZz”~"Zgghf jZaj_r_gbb b ihemagbalh|lhaipJag r ghlyy
N pbfZpbb mf_gvr_gby k bgl _jiheypb kc "ZRekZ glejrh \|Ahggh

J dhf_g"m_fzZy ihke_"~h\zZl _evghklv wlZih\_"bfhd[h
kdZgbjh\Zgby ihdZazgzZ gZ jbkmgd_Ilky JB[dhébdzZax\elkb
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hl az”~Zq b h]ljZgbg_gbc dhgdj _Igh]lh jy bfainkiddghbl
bkdexqg_gb_ hl* _evguo wlZih\

P _eyfb h[jZ[hldb bah[jZ _gby gbadh]kIkZdjijr~gby gy
iheh™ _gby hjbl]bgZezZ gZ klhdje » kdZogp jZm el KdlykZmlzy
h[ezZzklb [ehdb nhgZ | _dklZ b dzZjlbgalkdlb bielh nogkh;bieh
hp_gdz izjzf_Ijh\ \ khhI\_Ikl\bb k dhgdj Zlgjfh\jZgbihf
lj _[m_Iky

A\ 4
KdzZgbjh\Zgb_ k a
jZaj_r_gb_f\
hljZgbqgb\Zxs_c j4

KdzZgbjh\Zgb_ k|gbadhb
jZaj_r_gb_f

A 4 A 4

MkljZg_gb_ kdh
K_1f_glZpby h[eZkl_c bkihevah\Zghy

nhgz Ahihegbl evghc iZ

\ 4 A\ 4
Hij_~ e _gb_dhRhj~blgZz Ilh"Z\e _gb_ i _qZ
hljZgbgblZxs c jAfdb iZKljz

A 4 A 4

Hij_~ _e_gb_ mleg kdhZ b Memqr_gb_ dZg¢
ih\hjhl bah[jZ _gby

I e b

K_1f_glZpby gZ hleZklb khhHl[\JZI[khl'\%i ?(ath‘EJchi
nhgz | _dklzZ b dzfjlbghd -

___________ T LR

Hp_gdzZ izjzf_ljh\ Dhg\ jl2pb
kKhhi\_TkI\bb k dhgdj_lguf |ZnZCgeﬁ{ucpn?:jr
i “bfhf ! -

JbkmgRd Ihke ~h\Zl_evghklv wiZih\ h[jZ[h|ktZgedyh\Z §biy\
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Ihke ihemq_gby bah[jZ _gby gbadWw]HBi jYajheqgyblky
k 1f _glZzpby [ehdh\ gZ nhgh\u_wdZhklZevaglhjblf k_]f g
hibkZg \ jZa™_e >ey [ehdh\ ghgmlghkylshekyl idy ndhhj
h]jZgbqgb\Zxs c¢ j#fdb Hij "~ ey |ky th]wéZkdhk2keB
rattlh kgblz_Iky qglh kdhk hjginegy glky ih\hjhl bah[j:
gbadh]h jZaj_r_gbygd& _ \uihegy |ky k_]f_glZpby gZz
| dklzZz b dZjltwghid ijbgzf _keb ih\hjhlZ g_ [uesmxbky_
ithemq_ggu_ jZg__ j_ameviZlu k_]f _glZpghu gah[eadlglbb
khhi\_IklI\bb k dhgdj_lguf j_ "bfhf kdZgbjhh&gpiwkiyhJmp )
1ZjZf _ljh\ gZ bah[jZz _gbb gbadhWwlZZaj r_gby

lhke_ kdzZgbjhbZigby _gby az’zZgghrlhgby wlZi _k
h[gZjm _g Ih \uihegy_Iky ih\hjhl [_a itk dlelaeMghglthy [Nt
i ZfylbwlZi AZl _f ihrzZ\ey |ky i_qdEkgulgbjZKKhf ih\urz 1k
j _adhllaeh[jZz" _gby >Ze_ _ fh]lml \uihegylvkyr hgbpxZd&Zlg ikl
bah[jZ _gWwVZi \ gZkighkiB |Iky Jeh[Zevguc b ehdZevg!
Ke "mxsbf w(@hyfley Iky h[jZ[hldZ \ khhI\_Ikl\bb k dhgdj
kdZgbjh\Zgby GZ azZdexqgb(l2ejpgdrmewlZi_h[jZ[hldb aZibk
f 1ZnZce ijbgzf kihkh[ aZibkb azZ\bkbjlhhZgbyblhz &«dd gpz
\uihegy Iky \ khhiI\_Ikl\bb k dhgp_kpbrzggfht_ejizkljh\

kh~ j"bfh]h
lj_"eh  _ggZy f _Ih~bdZ iha\hey | bkihevahVAMu [Zeay
dZ ~hlh ba wIlzZih\ h[jZ[hldb gZijbf_j jZeywyuk J]ifhydAa ¢

bah[jZ  _gbc gh \Z'gh qglh[u hgb m”hd eg b\yhfj Weilg bik]¢ B tj be
ieZlnhjfu b djbl_jbyf dzZq_klI\Z >ey jZajdbhgdhh\Zgbih
dhibjh\Zgby \ khhI\_Ikl\bb k f_Ih~"bdhc [kweb*mxsteh gg\
Kihkh:]u

X hp_gdb b dhjj_dpbg Kkdhkza”_g

X kK _]f_glZpbb gZ h[eZklb nhgzZ I|[5@i0F kfdZZldYhad
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X ith~"Z\e _gby i_qZlghbhmkiKdgdg gby jpafagbkf jZa” e
X memgr_gby ]Jeh[Zevgh]h b ehdZé4 g% ]|kfdhghZkeZ
F Ih"bdzZ J[ueZzZ ijbf_g _gZ ijb jzZajz[hld_ fkeé jZinxsubc
FNI
X ij_h[jZah\Zgby kdZgbjh\Zggh]lh bah[jZ2ZDFgb ¥y Y It jliZzanZk
dhglmjh\ kbfjé6éa8\ kf jZa"_e;
x dhibjh\Zgby "\moklhjhgg[68i7@Z kihqgjda” e;
X kdZgbjh\Zgby hjblbgZeh\ fZe [g¥id%;]h jZzaf_jZ
x kdZgbjh\Zgbp3dtHb]].

33. Dhjj_dpby kdhkZ

Kms_kl\mxsb_ ih*oh”u atnhgZz gdhkZ

ce]lhjblfu hij_~ e gby m]JezZ kdhkz ~eydh]j _idklkeb "yrn krs
h[km ~Zxlky \ ebl_jZljahj[58 ij_~eh”  _gh jZa[b_gb_ Ki
hij_~ e _gby m]eZ kdhkZ gZ q_luj_ ]jmiiu
X ZgZeba ijh,_dpbc
X ijbf_g_gb_ ij_h[jZzah\Zgbc OzZ4&B;beb JZ"hgZ
X ithbkd o0Zjzdl _jguo Ihq_d mgehjmb jZgZeba bo iheh ¢

bah[jZ ;gbb

X ZgZeba hjb_glZpbb k\yaguo h[eZkl _c

‘[khexlgh _ [hevrbgkl\h kms_kl\mxsbo Zelhpgafh
hij_~ e gb_f hjb_glZpb_c bah[jZ _gbc "hdmmbogl
ij_bfms_kI\ _ggh | _dKkl GZijbf [y9, knkghlZgggZ fh”"_el

Zglebckdh]h ogaydZhlz | gZ bah[jZ _gbyo | _dklzZ jyZ\@ghjr
dZd g _ijbf_gbf 7ey jZaebqggh]lh .jhéhjdlZ|8Gghubkey |
hjb_glZpbx ijyfuo ijhoh”ysbo qgq_j_a p_glpu dihdkkg kd
[bgZjgh]h bah[jZz  _gby qlh iha\hey IdihikZ*l heeMdhmide Kb
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| dklZz g _dhlhjh]lh ~"bzZizahlih KEZ&EF ijhtezZ]Z | hibke\lzdb
| dklZz b dZjlbgdb ijyfhm]lhevgbdzfb b Mhikgh\ eyIFE IkdkH k qg
hp_gdb fgh™ _kI\Z hjb_glzZpbc ijyfhoh/hewgbdh\*_  ih”ol
ijbf gy fuc d dZ ~"hc k\yaghcbkZaejBR.IB j gbke ggu_ kih!
ij_"gZagZq_gu “ey h[jZ[hldb bah[jZz @bk jk&aZgbigbddigu
b \ur_ hgb Ij [mx| jKefaddlo h[eZkl ¢ b \ugbke gby bo
glh \_7~zl d bkihevah\Zgbx hbihfedbl beagf Iguf \ugbkebl_
azZljzlzf

<[83 jZkkfzljb\zZ Iky kihkh[ hkgh\Zgguc gZ jZey
d\z~jZlgu_ [ehdb b \uiheg_gby ij_h[jZeeWnZdBy*h]h"Hel
KihkhH84 ~ | _dlbjm_1 ebgbb k ihfhsvx fh*bnbpbjhhXggiyt
OZnz azl_f hij_~_ey_ | ]Jjmiiu iZjZee lkppdtio alkghdZgel
ij_h[jZah\Zgbyo OZnZ b JZ"hgZ "“ey bblkkldih|[pgyfuijeBbge
kdhk ~ey bah[jZ _gbc gbadh]h jZaj_r kdWy belNgZHdhu dke
aZ\bkbl hl kh™ _j bfh]lh bah[jZz  _gB® aG&zghkmdIhf ihdZ
hlj_adb ijyfuo A | _dlbjh\Zggu_ k ihfhsvixy iQAfjZZahl
bah[jZ  _gbb gbadh]h jZaj_r_gby ?kghk fekymiyaizijhe dihl
fh™ | Julv hij_"_e_g gZ hkgh\_ hjb_glZpbjb aghevriigkk
bah[jZ  _gbb k jbkimgdgZ adb \ h[ezklb ~\mf_jgh]lh rljl
iZjZee_evgu djZyf dZjlhqgdb

W

‘ / .
KIA Road Assistance | I\oms n AOPY
K 500 200 00 03

o Mocane L7005 660
i Tamwion # W<

a) b)
JbkmgBd Ijbf_jur | _dibjh\Zgby hlj_adh\ ijyfuo k ihfhsvx ij ;B[jZal
ebp \Zy klhjhgZ ;:8Zh[h@lhzy kihjhgZ dZjlhqdb
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Kihkh[ hij ~ e _gby m]eZ kdhkz

Ij_~ez]Z Iky kihkh[ hij_~ e _gby m]e&c kgithkj hkeh)
hib_glZpbb [eb Zcikibe[pm jog fm b gb g fm djzZx h]jzg
jZfdb \b~bfuo we _f_glh\ bBl[jZihkhy mklihcgb\h jZ[hlZ_
bah[jZ  _gbc kh kljhdZfb |_dklZ gZ ex[hifZghud@ rpbakZh ]Iz
ney dZjlbghd Ihke ~h\Zl evghklv rZytryXijokinBgidihdzZaz

Dhg\_jlZpby bah[jZz  _gby \ ij]
h]jZgbqgb\Zxs_c jzfdb \ ihemlhg

A 4

‘bgZjbazZpby ih ihjh]m

A 4

<ugbke gb_fZkkb\h\ jZkklhygbg
gb g _]h djZy h]jZgbqgb\Zxs _c jZfdb /
klhe[p_ g_gme_\h]h ibdk_ey

A 4

FbgbfZevguc nbevlj fZkkb\h\ jZ

\4

lhemqg_gb_ fgh _kI\Z hlj_adh\ ijyt

jZkklhygbc b \ugbke _gb_ ml]ezZ gZ
hlj_adZz

A 4
Bl _jZpbhgguc Ze]hjblf hp_gdb m
bkdexg_gby ba fgh _kI\Z | _o hlj_ad
dhlhjuo hlebgZ |ky hl ij_h[ezZ"k

Jbkmghld Ko _fZ kihkh[Z hp_gdb m]eZ kdhkZ
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GZ rZ]_ bah[jA&\ _ighb”" eZo h]jZgbqgb\Zxk ad¢hjgfdgzI|Zz
e_\h]h \_jog_]h Mplé&g,;; b ijZ\h]lh gb'g_]h Ml&g .
dhg\_jlbjm _Iky \ ihemlihgmhhfme . GZ rZ]_ Hewgbkey Ik
ihjhleb \uihegy |ky [bgZjbaZpby
ragfiNg @ 6 a (3.1)
saiNg P 6 a

>ey \u[hjZ ihjh]Z fh | bkihevah\zZIvK8§5.ZzekzhjZIlf Hpm
ihdZaZgh kbgbfb klj _ehqdzZf35 gZepplddagtih]h klhe[pZ \ |
hljZgbgb\Zxs_c \jgdbbkey Iky fizZkiddhygbhbl \_jog_]h djZy j
“h [eb Zcr_]h dibgik] €¥\gh]h

o' ? Lo ece kN, F INg|;éé: e

o

B8 gadwn?
E? D’?kg | ék?_\,?a

£:Ng PR\

N€:N&GR T F Ngiss (3.2)

Jbkmghd ;bgZjbah\Zggh_bah[jZ _gb_\ij_~ eZo h]ljZgbqgb\Z

RZ]4 2 wlh nbevljZpby ftZklkgpbZZevguf nbevljhf k Zi_
tO E:s

n_ .o ece L E? PR A 7 3
'e"’L(")ei')éaea’ééeaé"” E - D.kg|E O@_VFC?a (3.3)

GZ rZ]_ kgZqZeZ \ugbkeyxlky dh@s §gumij@aghkdglhz
ok rZ]htfO E:s
@e:?% L W2 EOF i? FOE? B, EtOQAF tCH (3.4)
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>Ze _ \ugbkey_ Iky fgh _kiR&hgR iZgr_dkh\ fzZkKH\Z
khhi\_IkI\mxgdgZem b Hhg@dmwebgbc [ebadbo d ijyfuf |
hlj_ahd "he” _g [ulv “"hklZlhdgh bdhBgghiR\W¥F R[hevr_ eb]Jl
jZ\ooxihjh]® dhg_qgZy jZaghKklv]lwZjhky  gbb “he gZ [uly
O | f gvreb[h j&A\@hjh]® "bZiZahgu hlj_adh\ g_ i_j_k_dZ
<RARFL <@::?; Q GAE?RAFARF R; R g=
RREP RREFSARKREO RE Eisa EBaHA (3.5)
]* O £wlh dhebqg_klI\h izZj \ ~Zgghf fgh™ _KkI\_
<ugbkebf 7~ey dZ "h]h hlj_adZ "ebgu ijbesTZsbc
ijhlb\he_"Zsbo dZU_ Ih\
¢ TEL R:EF R:Ea (3.6)
¢U:E;L:.R:E;; B:R:E;;& (3.7)
:gZeh]lbqgd82) h[jZzahf \ugbkey_Iky fZkkb\.4HBkkdhb yg._blch
djZzy jZfdb ~h [eb Zcr_]h ibdk_ey gimme*aficgy]dhkldbhegy
hi_jZpbb ih nhjBB)e£3.7).< j_amevlzZIl_ h[jzZ[hldb jZkklhygb
b gb' g ]Jh djzy jzZfdb ihemqgZxlky~rebghjb&l\'Zsbo
ijhib\he_"Zsbo d&A TE% UGG Ba@® tdhebq_kI\h we_f_¢
fgh  _kl\<ugbkebf ey dZ ~h]h hljjhkaddg Zmp proe

UGL f”..c%9G% TG; (3.8)
< fgh' _kIXUG= dzd ijz\beh ijbkmlkl\m_| jza[jhk a
Li [m_lky hij_~ _eblv ij_bfms_kI\_ggmx hjb_glZpkx

hkms_ kl\ey |ky k ihfhsvx bl _jZpbhgghll Ze]lhjbdyfZgZq
jZkkfhljbf gZklgu _: kkefglZb |Ih hjb_glZpbx hij_" _eblv; g_
_kedLs Ilh mlhe &dhKB,. >Ze__ \uihegyxlky bl _jZpbhgguc
1" \gZqd#£ "“hc bl_jzZpbb hp_gb\Z_lkyWad ha\kdh&gdgh_ kj_-
kj_~g_d\zZ~jZlbggh_ hldehg_gb _
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A%@Q:G(;Te;é
A5 @e TG (3.9)

0oL

~ Y
. Ag@lgo F tﬁoa

UL
O Fs

(3.10)

?2keb UGN FU&AORU Ih UG b ¢TG bkdexgzZxlky
khhi\_IkI\mxsbo fgh'0 kif_g&rzZ Iky gZ Bl jZpbb az\_j
dh]~@;G=L 1 qlh hagzqz_ | mlhe g_ hij A (eGP ek [hadhg’
U2AEGE~ 8 _klv hp_gdZ mleZ kdhkz

Ih\hjhl bah[jZ  _gby

?kebd Pré&ilh Ij [m_Iky ih\hjhl bah[jZ _RF®y%ugd ke] hgb
dhhjrbgzna;uU\ kbkl f dhhj*bgZl bkoh”~gh]h bah[jZ" gl
dhhjrbgZTay \ kbkl f_ dhhjrbgzl ih\zjgmih]h bah[jZ’
\uihegy Iky k ihfhsvx ke _~mxs_]h ijhbaklihdtbyhhbgz
h[jZlgmx fZljbpm ih\hjhlZ

ST B >F Lf"?d'.';....o Feep O (3.12)

0 ... %0

>ey hij_~ e _gby agZqgq_ gbd&ibekd 2yihp\ Ih}lhdZgZidz
[eb Zcrbf dra,Uibdk_eyf \uihegy_ I|ky bgl_jiheypbyijb G
bgl jiheypbb [eb Zcr_]h khk_~Z [_jmlIky qdlZpelmyr_ “hi
ibdk ,eyjb [bebg _cghc bgl _jiheypbb [_jmlky aglZlkg "ggbyo
ibdk_e_c¢ Z ijb [bdm[bklgdhpBkhd ZebazZpby ih\hjhlZ ih
(31) Ij _[m Nhihegbl _evgh]h [mn_jZ iZfylb “ey o0jZgf gby
gZklb ih\zjgmlh]h bah[jZ  _gby ijbgzf \ @mZhfdtkehiqz
jZzaf_j [mn_jZ ~hklb]Z_| jZzaf_jZ iheh\bgli bjdbh kjdZZ g lgjhy\ Z
\ukhdbf jzZaj_r_gb_f fh™_1 ij_\urzZlv h[tzf_{5AkKdhgigd ci ZHy |
FNI Ba\_klgh g_kdhevdh kihkh[h\ ij_~klih\éehjgbZ H&aIjbpL
\b”r_ ijhba\_~_gby "\mo bel86jzefZInkxp __ ij_"~klZ\e_gb_
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ijhba\_~ gby ~\mo fZljbp iha\hey | ijhb[a\d "ibkvh ek &\
"hihegbl_evgh]lh [mn_jZ iZfylb g_ihkj_"kbkigeghain 1EHgl
0jZg_gby bkoh”~gh]h bah[jZ‘ gby

SECTRES SNV~ SO I

,6 hd 4 ha (312

ljhba\_~ gbdlhjZikljkdbhhjrbgzZlZfb gZ i_j\mx fZljbpn
ibdk_e_c¢ bah[jz _Gbyijbhwlhfhhj*bgdlg_ baf_gy_Iky /
\uihegy Iky ijhba\_~ gb_ gZ \lhjmx "ZZlijbagm\b]glilbdk _
bah[jZ _gbyYydhhj*bgZ§Z baf_ gy Iky >ey ihemqg_gby agZ
\ k"\b]Zo bkihevam_Ilky h”rghf_jgZy ebd&d&ZyZyglhejdh eyr
Jbkmgded® fhgkljbjm _| ijbf_j ih\hjhlZ bah[jZ  _gbVyb]Z ihHH
kljhdzf azl _f ih klhe[pZf

168575662

Yy
jats

a

s

An oY, G

! ' - ! asmpg o
} =8 = 1 ,;§~:
s o — =g E —y
ﬁ - g = v ——
S g 3

T
oo

-
P
e
-

o

i

Jbkmged 1jbf_j ih\hjhlZ bah[jZ  _gby k ihfhsvx kA\b]Z ih kljhdZf

lh\zjgmlh_1Zdbf h[jZahf bah[jZz  _gb_ibemqZafkjufym
kjZ\g_gbx k j_ZebaZpb_c ih\hjhlZ ihbkhhfewah\Zgby b*\mf
[bebg_cghc beb [bdm[bg_kdhc bgl_jiheypbé¢gZhdiml\[4d&Ful
\hagbdZxs__ \ j_amevlZl_ bgl _jiheypbb ihkgj dlogimo |iwf.
h[jZ[hldb aZh”~gh k jZafulb_f \hagbd2¥gbfbijb kdZgbjh

J amevlZlu

GZ |jbkm@d ihdzZzazg ijbf_j dhjj_dpbb kdhkzZ ”"ey k

bah[jZ  _gby klZlvb k "\mfy dhehgdZfb | _dklZ
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o — R
a) b)

Jbkmgfd Ijbf_j dhjj_dpbhb&dkioh~gh_ bah[j@j_a@mevIZIl dhjj_dpb

>ey hp_gdb dzq_kI\Z ij_~eh  _ggh]h KithtkkZZbdkjfZ\d¢
_]1h k ijh]jzffgufb b ZiizjzZlgufb ijhe nkalZfbbjh\Zg gZ[hj
jZaghh[jZaguo hjb]bgZebbc\d&x§¥ nhlhdZjlhgdb ~\_ [Zc
dZjlu "\h_ \h~bl_evkdbo ijz\ ~\_ kljzgbpw&ki Ilqdkigfu
ijbgl_j_  dZjlbgdb >ey KkjzZ\g_gby jZ[hlu Kkalhdhja)\ g
ki_pbZevgu_ rZ[ehgu qglhJu h*bgZdh\ufhh[flZah{fbhblyZell
kl _de_ :[khexlgu_ agZq_ghjetXkidhhkkZg lweb \ *"bZbfathhf. hl
< IZ[ebRijb\_~ gu ke _"mxsb_j amevlZlu hp_ gblb kdhkk
ijhp_gl kdhjj_dlbjh\Zgguo bah[jZ  _gbc hjbhtpgZh Gk e 2
kj_~g__ agZq_gb_ fh"mey m]eZ kidk&Z il\KiIrZ JHkyreZ].
kihkh[ ih dZq_klI\m jZ[hlu kbemi§gflblanjZkkfhlj , giglow!hf
yley Iky \ugbkebl _evgh ijhkluf b [ukljufeghbAhelyjjl dpl
kdhkzZ [_a bkihevah\Zgby [hevrh]h hhaiZZylhihégbllbevid!l
hljZgbq_gb_f ij_~eh” _gghlh kihkh[Z yeykdlkkZIhijghh ey
hkgh\_ hjb_glZpbb we_f_glh\ jZkihehongguockdbamdinjk}
GZ ijZdlbd_ bo hjb_glZpby \ ih*Z\eyxs rhq[hdewvriblg\kArZ
hjb_glZpb_c hjb]bgZeZz
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LZ[ebpZ KjzZ\g_gb_j _amevlZlhkdhhkz pdghdbdbqggufb ijh*md
ljh~Amd]l kdhjj_dlbjh\ZbgghigZ g 5b‘$ihke_ dhjj_d
HP G4010 100 0,2

Epson V300 40 3,5

Canon 8800 90 1,3

ReadIRIS 100 0,2

FineReader 60 2,2

lj_~ez]Z fuc 100 0,2

3.4. K_]f_glzZpby gZ h[eZklb | _dklZ dZjlbghd b r

lh"oh”u d k_]f_glZpbb

K _1f _glZpby bah[jZz _gby kdzZgbjh\Zggh]bZRhodnmfdgl
dZjlbghd b nhgZ y\ey Iky qZklguf kemgZZ4b[hWegZelhdg
Ahdmf_gddcument layout analysisDLA dhlhjZy \ jZaebqguo
jZkkfZljb\Z IKkevyhfdhebqg_kI\_ im[d8td&pb<c kihkh[Zo ZgZ
ko _furhdmf_glZz bkihevam_Ilky eb[h(bottkap) "os|bc e[th
gbkoh”ys(top-down) P1], ih*oh”~< i _ j\hf kemfigZeba gZqbgZ_
h[t_dlh\ gb gnjih\gy 1Zdbo dzZd hl”*_ewgujyfibrdkhewgu , [e€
azZl_f khk_~gb_ h[t_dlu h[t_~bgyxlky \egkdkh uljmjhgukeimfg
ZgZebabjm_ Ikybah[¢h dgb p eyXa™ eblv _]1h gZ h[eZklb
deZkkievrbgkl\h hibkZgguo ik "pghghXpmbb ~hdmf_glh\ hk
fZrbgghf h[mqg _gbb < jy”~ jZ[hl hif_qZ| IdkIZgllh kin[e Dkl
bah[jZz _glkd@gbjh\Zgguo k gbadbf jZaj_r_gb_f &ZjZlgjdl
fh gh kgblZlv | _dkimjzZfb ihwlhfm ijb ihkIZhhjhbBbkdiZklkk
deZkkbq kdbo Ze]hjblfh\ fZrbggh]h h[éaglybykihee all
| _ dkImjgu_ ijb[@gZdb "ey j_r_gby azZ”Zgb k ihfhsvx Jem]
ijbf_gylv k_Ib kijh_dlbjh\Zggu_ "“ey deKkkfbrghdgpbb bl ok
[93].
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Hkh[_gghklb k_]f_glZpbb bah[jZ _gbc Rhdpzfg ggby \e)
f I1ZnZce
Kms_ klI\mx|l ke “mxsb_ hkBEPMZogh K b]f _glZpbb 7ey Kk
kdZgbjh\Zggh]lh bah[jZ  _gby \ khhiI\_|kif\bwh &KBREChgp ipb_c
X g_ lj_[m_Iky k_]f _glbjh\zZIv dzZjlbdkilZ Bhijedhdbh djzZx h]
AhimkdZ _|Iky h[hagzZigbivddgZXlkslvhithgZz dZd hlghkysmxky
X p_gZ hrb[db deZkkbnbdzZpbb 7"ey jZagwo lkdeBkgh)\
iheh bl _evgu_ h[eZklb nhgZ \_"ml d ihhcj bgrZikjtZ plbdn
bah[jZ ,gbk Ihgdb aj_gby ihke_"mxs_]h jZkihagZz\
ij_~ihqglbl_evg__ deZkkbnbpbjh\ZIlv | _dhl[egZkbhz]lbdkdZo
dZzd dzZjlibgdb

X hrb[hgqgZy deZkkbnbdzZpby hl[ezklb |_dEIZ[h&Ad gZjlbyn«
iheghc ihl_j_  qgZklb \bamZevghc bgnhjfgplhb ghn[ fhak

ijb\h”*blds bkdZ" _gbyf ijb khojZg_gbb \ f _IZnZce
lhke_ _~h\ZIl_evghklv wlzZih\ kihkh[Z k_]f_glZpb
Bkoh”y ba h[ahjZ kms_klI\mxsih&hdepywkiht j rZ fhc
bkhh[jZz  _gbc qlh kihkh[ k_]f_glZpbb ~hé  eggltulij hkiqif kA
j_ZebazZpbb \h \klI)JH_g&hf Z lzdz~Zilbjm_ftéy jZaebqg
j_"bfh\ kdzZgbjh\dgbgz]Zz bkyhevah\zZlv \hkoh”~ysbc ih”o
i _j\hf wlzi_ ih | _dkimjguf ijbagzZdzfdadkkegmpdigghkibqggh
i_j_dju\Zxsboky [ehdh\ d\zZ”jZlguo maqgkdhdZ BENHEZ W
g_i_j_djulZxsb_ky gakhht[ebdyxlky \ [he__ djmifpdisSdh[e z
lh~ Z~AZilzZzpded _clky \ \b*m \ gitklghklb khhI\_IklI\bb k ij_*
f Ih~“bdhc \ jy~_j_"bfh\ kdZgbjh\Zgby nbpd[apblky | dezdt
h[eZklb nhgzZ b i_j_ 7g\ Bz\lekgfAklb hl j_ "bfZ khojZg_gby
hlezZzklb | _dklZ b dZjlbghd ~he gu [ulv ijyfhmnjphle guy
ijhba\hevghc nihjfulhfbfh ijbf_g _gby j _amevliZlh\ k_]f_
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khojZzg gbb ~hdmf_glz \ f |ZnZce hgb ifb]@g¢bifbjh\ddul
ihdZa_ mf_gvr_gghlh bah[jZ _gby \ bgll_¢y EM4Y 9% evah)
GZ[hj *Zgguo

>ey \u[hjZ b h[mq_gby deZkkbnbdzZlhjha\i_jjbf_wgVyZifu
lzd”_ gZkljhcdb izjzf_ljh\ Ze]lhjblfh\ \ltgj o] hjwmidgg b Xk h ZjaZ
gZ[hj "Zgguo ba kdZgbjh\Zgguo bah[ZaTf Adbbelkéjtérg b
< gZ[hj\oh”yl bah[jZ _gby Ibibgguo hnbdk% yd aebdigtiog Me
\dexqgqZy bah[jZ _gby klzg~Zjlguo | _klh\uo adgfibjt
ijhba\h”bl_evghklBIFNIljZgbpu "mjgZeh\ b njjZ3f Iglw klZI
ljbf _j jZzaf_gq_gguo "Zgguo ihdZaZzZg d¢aA jptkmod” v qlf
_keb [jZlv [ehdb Ihevdh ba jZaf_q_ggbdhhdeZkkZc gh gdwnth
keh ' gh h”ghagZqgh hlg_klb d ~Zgghfml d&kdkgm ~"gZ]j@f
Ihkdhevdm ih”h[gu_ g _h~ghagZqghklb 4 _h[frh§&Eksmom\r
dZzq_kl\h deZkkbnbdZpbb bikdédpZx]Jepdiba \u[hjdb

T

JbkmgRd Ijbf_j "Zgguo “ey hpnladgdlyjh\Zggh_ bahdjZafgbbkdgb _
th[eZklb |;dkZEgudZjlbgdkbh leu nhg
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<uqbkey fu_ijbagZdb

ljb jZajZ[hld_ ZelhjblfZ bagZqZevgh "g&kkifZ1}1h]Eelx
\ugbke_gb_ hdheh | dkimjdamp58j8hgZdhamevIiZl_ \u[h
h[mqg_gby dezZkkbnbdzZlhjh\ \ dzZqg_klI\_lggrj\fzdbXgpdlgi
[ehdZ bah[jzZx_j&af j®¥gZ ibdk_e_c ]~_ ibdk_ev k dNBKj?D
jZkiheh g \ p_gljJuemddh[jZgh | dklImjguo(piNo&a® & dh
S 4at?ljbgzf \ khhlI\_Ikl\bb k f Ih”heh]b_c GBUhjhioKEGY
Aey i_j\h]lh ijhlhlbiZz bkihevamxlkynhjbaga&dh hgb hibk
nhjfmeZo i \ugbkey fu_\ ~ ckl\bl _evguo gbk&Zo
ieZ\Zxs_c¢ lhqdhc Z "ey \lhjh]h ijhlhlbiZ_WwlpzZapak¥
p _ehgbke ggu_beb \ gbkeZ k nbd[®djh\Zgghc Ihgdhc

<\ _~zf \_ebqgbgu dhlhju_ bkihevamxlky iijjda g\Zidb |
(,:N&?Kj_"~g__ agZq_gb_ yjdhklb

$25 25
s . .
PoNgR2— | I + ..NEEA?ZEF (313
06
U ey @P
=hjbahglZevgZy b \ _jlbdZevgZy dhg _qgu_ jZaghklb
.t EaFHst:EaE +.EaF HFst:EaF (3.19)
¢, TEAQAE " a
t:EEsaF+EQaE +:EFsaFt: EQF (3.1
¢ UEAE a

t
FzdkbfZevgh_ b fbgbfZevgh-c &¢jhg_ghehtdz fZdkbfZ

fbgbfZevgh_ ag4d kdbe[p_ [ehdZ

8:064E Lvéééf»g ‘E 4éF (3.16)
SéaUéELYé(él‘g??;;:EaaF (3.17)
&aosh L ué;';éw;: E adF (3.18
&audbE L . ece 4 EAQHF (3.19

UBLac?5
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'bgZjguc [ebhdihemqg_gguc \ j _amevlZl_ ihjh]®\h]h hl

; t 7
“ra.+E4G— a
5 EQFE A (320

~sa, tEAaR— &
Oa' a T

ljbagZd@:N§& Augbkeyxlky k ihfhsvx nhjfme Kk

>bki_jkby
€25 <75
s . .
:N&R— [ 1:+ %NEF+:NEEA&?®F;; (321
06
U @Y @
Ki_ "g__ fh"me_c jZaghklb kj g _c yjdbéallyjfédrkddc b

khk_"~gbo [ehdh)\
S
(:N&2—: YUINAF YNA?EE POINGFE YNA?F E
v (322

EMXNEGFEUWNEOATE INGF YN F 04?24
jZaghkl _c¢ fzdbd@d@ymub fbgbfZevgu

Ki_"“g__ ba
8audSavagZgq_gbc \ kljhdZo:b klhe[pZo
8>¢75 0?5
. S = = 1 = “Eo-a (323
(7:Na?;t~5: | k83204EF 8a0sE0E 1 k&a0:F F &apF0:a (323
U@ ve&?

Kji_"~g__ kmff JhjbahglZevghc b \_jlbdZaggkt dhg_ qc
é%?e o%?e

) S ; ]
(S:Na?;:_olﬁ I | ¢ T

’ Uegsve&ss

fZdkbfmfh\ JhjbahglZevghc b q§guddZewgghkd

‘EAE ; U:E&F;; (3.24)

Kji_~g__
\ugbke gyuwZ ~"hf ibdk _e; [ehdZ
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3 é,>g'?6 'O%'?G
(g:Né?;:—Oﬁ | | of8:oT E&&. U E&aF;; (329
Ueg257@&ss
>hey ibdk_e ¢ \ dhlhjuo kmffz ]hjbaZgZevghthdy \q
jZaghkl_c ij _\urzZ & ihjh]
é%?G C)%?G
((:N&?; ;t;b‘ i i s k¢T:EAE ¢ UEAFP & (3.26)
U@g2s57@§ss
>hey q_jguo ibdk_e_c¢ \ [bgZjghf [ehd_
875075
(;:Na?;—;’%i | :sF 4.:E&F;;a (3.27)
VefN 0§
Djhké&hjj _eypby [bgZjghth\[ehjd&ZdZevghf gZijZ\e_gbb
e°1>%’?6(")§6?5

S
(Na?b——

0 F s [+ . EAR+..EEsaF::a (329

I T
Vef"e&?

]*_ R teh]bg_kdZy hi_jZpby ©ObkdexqZxs__ beb?

>hey ibdk_eh\ [bgZjgB]hblefhddb\rboky \ j_amevIZl|_ i
d g fm fhjnheh]bg_kdhc hi_j7ehb dhlidjjdy h[hagzZiy Uz
U- kIjmdImjguc we f gl

Sé%?so%?s

(=:Né?;6|él' i s :+5.UU;:E4&E.:MaF:a (329
V@& e &

Wg _jlby h~ghjhrghklv [BgdugihpRelyxIky ba ghjfZeba
fZljbpu kh\f_klghc \klj_dz BvkEb kf_ s gb@flbsas@ r kf
nhjfmeu (1.6} Dy.“E& Fugbke "g& [ehdZ
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6H*x?56H%? 5
sN&® | [:D 4. "E4ka (3.30)
U@4Yy @4
6H*x?56H%? 5 A
N&p [ | _B--Ea&F
GsMNat 1 1 SEEFF (331
U@4Yy @4
6H*x?56Mx?5
Z. 4 1 . . ﬁl L -
eN&® | | :EFED. Ea& (332
U@4Y @4

ce]lhjblf deZkkbnbdzZpbb

ljb \u[hj_ ZelhjblfZ deZkkbnbdZpbb "eWljhZglgaZ plb-
\Z gh qlh[u fh”_ev bf_ezZ fZeuc jzZaf _ljhb jlA[mZeZ i[b§t
jZkkfZljb\Zxlkkyl]bklbg_kdzZy j_T_jkRiny j_r,gbdh” hihjguc
\_ dihj@9 bz~Zilb\guc [m(AdbBdosy "ey ~ _j_\v_\ j [00Qy bxey
\u[hjzZ Zelhjblfz j_ aZ"WyZ deZkkbnbdzZpbb [&adh) ekddkz
9Z ibdk. eDZq_kl\h deZkkbnbdZpbb khphfghhd¥x Iky ~g_
]Zjfhgbg _kdh]h Ihprectsiohb b ihegliregall) i F1-f ju[10] \ oh” _
"\hcgh]l]h kdhevays _]h aldsg-Mdiidayion ih ]jmiiZf h”ghlbi
bah[jZz _gB8. D ]jmii_ hlghkylky kljZgbpu gZ[jZggu _
ribnlzfb k h~bgzZdh\uf nhjfZlbjh\Zgb _f bjlkalzkphth fdjkb g
?keb dzldhbgzZklb IZdbo koh bo kljZgbp ihiz"ml bkN\hhrmq
\u[hjdb Th wlh fh | ijb\_klb d az\ur_gghkld hidh wgld fmlh\
Jimiiz jZzkkfzljb\Z Iky dZd h”bg h[t_dIighjtkkelhehapns$” fed|
h[t_dlZfeaveoneout) [104. >ey jZkkfzZljb\Z_fhc \u[hjdb qgbk
khklZ\beh < [BghImI\_j"~Z Iky qgqlh hp_gdb dzZq_|
dezZkkbnbdZzZlhjh\ ijb bkihevah\Zgbb |ja4%kpblh gghglh hled/h'e
pbde ithemqgZxlky aZ\ur_ggufb ihwlhfmilpewaHK\¥ZHYVjzZadgic
(\eh” _gguc kdhevaysbdl@hgdhidvuc mqgblu\Z | \ebygb
1ZjZf_ljh\ deZkkbnbdZzZlhjz
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ljhp_~mjZ ~\hcgh]h kdhevays_]h dhgljhéghlilnig Qijor
bah[jZ  _gbc ke :"mkysZw[hjdzZ jZa[b\ZUlKymgZzizZzjzf lju
dezZkkbnbdzZlhjz \u[bjZxlky \h \gmlj_gg_f x pldleevak sih
dhgljhégy- ]jmii | _ h[mqgu-ahjmogiZo djjhtic | _klbjh\Zgb_
j-hc 1zZd "eyj \kjbog_f h[t_dlu deZkkh\ dZ ~uc jZa [Z&Z(
himgZxs_c 1Zzd b \ |_klh\hc*"Ae[hjdYwahegy Iky h[mgqg
1ZjzZf _1jzfb deZkkbnbdzZlhjz hilbfbabjh\ggqgtfpbde Uginglg
]Jimiizo djinfic dhlhjZy g bkihevah\ZezZkv \h \ghm]jh\@g bf_
gd-hc 1Zd ~eyi. \kgbq_gby djbl_jby FlZfqg jRI\Zihemqg_ggu _
| _klbjh\Zgbb \h \g _rg_f pbde_ khklzZ\edklh}bhfhjdaqbkegyx
fzl _fZlbg_kdh_ hth”™Bgb jkby

LZ[ebpZ FZzZI _fZlbg_kdh_ h br"Zgb Flbf "pki ihknyg ggu_ \
"hcgh]l]h kdhevays ]Jh dhgljhey ih ]jmiiZh[jiZvghylbdgu®
jZaebgqguo Ze]lhjblfh\ deZkkbnbdZpbb

e]hjblf deZkkbnbdzZp| fZl h bAZgd_ju AbKi_jkbyf)ju
Eh]bkibg_kdZy ] _]j_K 0,890 0,0019
> j \hjr gbc 0,896 0,0015
AZilb\guc [mkibg] 0,931 0,0004
F_Ih” hihjguo \_dIhjh 0,929 0,0008

LZ[ebpZkh” j bl agZq_gby fzZl fBEIbgZkgdlylbki jkbb
f ju ihemq_ggu_ \ oh”_ ~\hcgh]h kdhanapymi]jBAfdihgdhHbi
bah[jZ  _gbc Ney jZkkfzljb\Z_fuo ZelhjBEipbhb deZkdkt
ijh\_~ gghlh kjzZ\g_gby Ze]lhjblfh\ dezZkkhZlyd ZpZhIbfge
[mklbgy]fh”~bnbdZebhte AdaBoostl05 \uiheg gghld \j ZebahmZqgc
\ eZ[hjZlhjbb ©Dhfivxl_jghc ]jZnbdb b fmekHM[106.Z2
:NZilb\guc [mklbg] \uihegyeky gZ ~ | bYwyeufldphZe]rjb|b
h[mkeh\e g \ukhdhc wnn_dlb\ghklvx [m&IdZPQHhadbiig
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\ugbkebl _evgufb azljzlzfb \hafh ghklyfb Ib\dy ZI|vjagqa
b \ha\jZsZlv \ dZq_kI\_j amevlZIZ mprely khd¥Zsj gy K|b
\uiheg_gby deZkkbnbdzZpbb \_kZzZ b iZg2fZHKkbnb gZ]lh\jvhd \
AN j \v_\N dhg\ _jlbjmxlky ba "Zgguo \ bkihegy fuc dh*"

< blh]jZzajzZ[hlZzg ke_"mxsbc Zelhjblf k_]f_glZphd ¢
| dklZ b dzZjlbghd DezZkkbnbdzZpby gZ IhephlfkwIKiih frhksn
ljzo [bgZjguo deZkkbnAddBoldsih\Vhkljh_gguo ih ijbgpbim
ijhlb\ \k_ arhevsall, onevsrest). < dzZq_klI\_ djbl*rekp gZkljhc
iZjZf _ljh\ deZkkbnbdZlhjh\ blkhigekkiphb IRyl dibjh\Zgbb
iheghlgb ~ | _dlbjh\Zgbb hl[ezZkl_El-f_gdklzjbb™ | _dlbjh\Zz
h[fezZzkl_c¢c dzZjlbidmdyZxsb_ ~Zggu_ [ZeZgkbjmxlky imlzf
kemqgZcguf h[jZahf ij_p_~_glh\ ij_h[eZ&dgbh” hf d&Zkk]h
deZkkbnbdZlhjh\ y\ey Iky mjh\_geonfidéncg teydlktbgbkeh
0ZjzZdl _jbamxs__ [ebahklv d ihkeédbbhlelghlfnmevghfmG4e:
\Ilhjhf wlZi_ \uihegy_I|ky \a\_r _ggh_ mkj my_ jglgghkijph'
khk_~gbf [ehdZf b ijbgbfz_Ikly dpzZklgb dZ ~h]h [ehdZ
deZkkbnbdZpbb ijb\_* g39g9ZZegbkmvyouhegy |ky h[t _“bg ¢
dZjlbght 8klzZz \ k\yagu_ h[eZklb

DeZkkbnbdzZlhj Mkj_~g_gb|
[ehdh)\ mjh\g_c m\_j lgghklb
| _dklz mjh\_gVih khk_~gbf [ehdZf
m\_j_gghktb
<uqbke_gbi_jbagzd[BeZkkbnbdZIhj _Mkj_"g_g_b_ <u[hj deZkk|Z
ijbagzZdh [ehdh)\ mjh\g_c m\_j_gthkjaZb[hevrbf m j|h
[ehdZ dZjlbghd| mjh\_gyih khk_"gbf [ehdZf m\_j_gghklb
m\_j_gghklb
Dezkkbnbd|Zlhj Mkj_"g_gb|
[ehdh\ mjh\g_c m\_j Ygghklb
nhgz mjh\_gyih khk_~gbf [ehdZf

m\_j _gghKTb

Jbkmgld Ko _fZ dezkkbnbdZpbb [ehdh\ bah[jZ'_gby ghd[eBkipZ]
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Djbl_jbc dZg_kI\Z k_]f_glZpbb

>ey \ul[hjjzaf_jz [ehdh\ jzaf_jzZ \_ebqbgu i_j_dj
iZjzZf_Ijh\ \a\_r_ggh]lh mkj_~g_gby b by\pehdht bBkoheyva
djbl _jbc dZg_kI\Z k_]f _glZpbb h[dZ08 & ™ hydchti | lyjiZ]h hkc
gZ djbl_jbb bkihevah\z\r_fky gZ khj f\gh¥Yhdtob kiljZ d
"hdmf_glh\ \ jZfdZo dhiGDAR [H08bH [hagZapt-bah[jZ _gb_
dhlhjhf ibdk _eb h[ezZkl_c¢ hiigdimkgdsBEaky dgZ wlZehgghf b
JZ\gu Z hklZevgu_ jZ\gu K\yaggy h[pdadklb fgid _kl
Gyra G b cgg"_/g £ dhebg_kl\h klyaguo h[eZkl_ct H[h
bah[jZz  _gb_ \ dhlhjhf ibdk_eb h[eZkl_ci-fnnl|grekikkno k
k _]1f _glbjh\Zgghf bah[jZz _gbb jZ\gu gd hkKZgagu_ hieZl
tgh[jZamxl fgh  RlFhP b cg@]" / zgtdhebqg_kl\h klyaguo h]
Hlighr_gb_ i _j k_q_gby d h[tktdK\ghghten[GiklIk\yaguc
h[eZkl_cigbkadhlhjhc "ZggZy h[ezZklv bf__1 g_gme_\h_ i_]

t6if Bt
QLRE QM 1= ey
Highr_gb_ i_j_k_qgq_gby d h[tt-¢bdyalykcey@bkkbyaguc
hlezZkl_cybla dhlhjhc *"ZggZy h[eZklv bf__I g_gme_\h_ i_]j
+1 £ ule < Q_J+A@’e %t:
PG QM 1= €@

tldob aP b cgpd

(3.33)

aGbcged (334)
JZkkfhljbf I|jb kemqgzZy khhiI\_Ikl\by ~jm] “%aKImc
wlZehggh]lhn _j _gkghl]k_]f _glbjh\Zggh]h bah[jZ _gbc
X | j_k_g_ @b k\yaghc h[ezZklb k_]f_glbjh\Zggh]h bgbpfz"
bah[jz _glH[jZam_I Ihevdh h”*gm k\yagingxRhr@Blashb_ f
wlh khhil\_Ikl\b_ ©h”~bg d h~ghfm2 b h[hZgdbgbh [e&Zdk

Jaagewaa@
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X | j_k_g @b k\yaghc h[ezZklb k_]f _glbjh\Zggh]h bagbpfZ"
bah[jz _glgH[jZam_I| g_kdhevdh k\yagubzpReakaZa\ _f
wlh khhlI\_IklI\b_ ©h”"bg dh fgh]bf2 b h[hdddbhobfhdk&k
Jaagewadaid

X | _j_k_ g _ kb _k\yaghc h[eZklb wlZehggh]h bah[jZZgghy k
bah[jZ _ghkghf[jZam_| g_kdhevdh k\yagtloghiperakbbsca o\ _ f
wlh khhiI\_IklI\b_ ©fgh]b_ d h”ghfm?2 b hH hlaZgdawpb h [dehze
Javaizwaad

>ey dZ "hiJlh dezZkkZ azZ bkdexq_gb_f dezZkkZ nt
kfukeh\u_ ZgZeh]b "~heb jZkihagZgbubgbh&ZikljL£kihagzZ)
h[eZkl#¢ Z 1Zd"_ bo ]Zjfhgbq_k&h_ kj_"g

el SsJaspewaadt SJaagewacaikE SJaOaima)aa% (3.35
U o
L SgJaagewaad DJaageracaiE SJavaizpaac (3.36)
U o
t A
5, L 2070 4 (337)
49E #y

1" Sy £\ _kzZ k ihfhsvx dhlhjuo gZkljzb\Z_lky higdkbl
jZaebqgqguo Ibih\ khhiI\_IklI\by h[eZkl_c Ibkddvegudfmylipyri
khhi\_lklI\b_ ©h”"bg & "Ghfmarg ISS; L S L S L r§va

Blh]lh\uc djbl_jbc dZqg_kI\Z bbk 5f \alddpkey Iky
Zibnf_Ibg_kdh_ Kj\kK'go dezZzkkh\ djhf_nhgh\h]lh ey \k_o
| _klh\hc \u[hjdb

GZkljhcdz izjzf_Iljh\

lhbkd izjzf_Ijh\ ~ey \lhjh]lh wlzZiz k_]f _kyl 2pbdbbk dyitel
ijhkljzgkI\_ gZ[hjz izjzf_Iljh\ iheguf i_jbph3Af\ &zZbZ][lel\
ijbf_jZ ihdZazZgu a§2Zeygbydhlhjh]lh ih~rfgh  KkI\Z ba jZk
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izjzf Ijhjzaf_j d\z~jzZlgh]h [25ha#@ ibdk e ntkj ~g_mbh\g ¢
m\_j_gghklb ih khk_~gbf [ehdjZ\ guidhAh&nx b ]ZmbkbZjkdy
iZ\gZ:; \_ebqgbgzZ i_j_djulby%{éddhi j djulby [ehdb B ml
20%, 40%.

LZ[ebpZ AgZq _gby djbl_jby dzq_ kI\% laz\bigd Zpkib hi jZ:

[ehdZ \ _ebqgbgu i_j _djulby b kihkh[Zf nckm\Wg_ gh¥hkingbRh |
[ehdh)\
JZ\gu_ \_kZ ]ZmkkbZg
| _j_djulb_ [ehdh) | _j_djulb_ [ehdh)
JZaf_|j 0 20 40 0 20 40
[ehdZ
10 0,40 0,39 0,35 0,40 0,39 0,34
25 0,60 0,68 0,64 0,61 0,69 0,65
40 0,49 0,55 0,54 0,50 0,55 0,54
FZecjzaf_j [ehdZ \_"zl|l d jZa[b_gbx [hg¥rplmeh[eZ ke
gZijbf_j dz ~"Zy kljhdz | _dklz fh | k_]fhgtbph\gZdykh|e.

hevrhc jzZzaf_j [ehdZ gZh[hjhl \_~zlldckedZigbk jh [ckz&h
| dklZ \ "'mjgZevghc klZlv_ h[t_~bgylkyhVyhjgmkzZhafe kklv
[ueb mdZaZgu dzZd hl*_evgu_ h[eZklb _Tfjil 4 bdgm &P\
33) rljZnm_| baebrg__ jZa[b_gb_ b h[t_"~bghph delkk
kjZ\g_gbx k wlZehgghc jZaf _Idhc JZadé  [edy4Zajibdlgl
dpi khhI\ _IklI\m_ I ijbf_jgh ff

ljhp_gl i _j _djulby [ehdh\ az”*Zzl rZ] jZkihehyZ ¢
bah[jZz  _gbb ?keb i_j _djulb_ [hevrh_ Ikly r®&] \mKhgvitzZg
fZeuf jZaf_jhf [ehdZ wlh \_7*z|l d _sz [Wveur[&gdkl]Zca|[pZ o
GZh[hjhl _keb i_j_djulb_ hlkmlkl\m_I [Ih\rxhdhleaAghlc
[hevrbf jZaf_jhf [ehdZ \_"zl d _sz [heprx fim{ ekl "dg _
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JZagbpzZ ijb bkihevah\Zgbb jd\pAmkkbizg\Z beey kleZ
mjh\g_c¢c m\_j gghklb g \ _ebdzZ BkihZzvikh\EZkib jkBhZ mkjkzi i
nZz|l g_fghlh [he__ \ukhdb_ agZq_gbybljbs_ pby ki  dk
agZq_gby djbl_jby dZq_kI\&S K tyfkgyXlklyb[hevrbf jZaghh
Ibih\ “hdmf_glh\ \ h[mgZxs_c \u[hjd_ bxgjzZefghdlgZhghkl
\ gZklb h[t_~bg_gby beb jZa™ e _gby h[eZklIhg¢hdgdklz
| _dklh\uo h[eZkl_c \gmljb dZjlbg®8. kf jbkmghd

35. lh~Z\e gib gZlghlh jZkljZ

DZd hif_qZehkv \'i_j\hc ]JezZz\_ "ey ikbamZigidyyb ¢leaa bl
dhebq_kI\Z hll_gdh\ p\_Ih\ ijb i_qgZlb koihfdisVix"keHagijg
kljmcguo ijbgl_jh\ bkihevamx|l i_qgZlguc jZkd] yd&hkt
ihemlhgbjh\Zgby kf jbkmghd ;g 2 e hobidgewamihRki
Ibih]jZnkdhc i_qZlb Ijbqgzf jzZklj ijbf_gy‘elky @Zllth ehvZihb
gh b "ey | _dklZ b we_ _f_glh\ ]jZnbdb pXlky Hih&Zjdkb fide:
gZkus_gguo djZkhd Ijb kdZgbjh\Zgbb \ebdZgdhzt ™24 hgey
j_rzldb jzkljz \ j_amevlZl_ [b_gby bo i_jb&agh\dg\hafd
fmZjh\h]lh mahjz [SEnZjEb ihke_"mxs_c¢c i_qZlb kdZgt
bah[jZ  _gby \hafh gh [b_gb_ i_jbh*h\khN4nogjhrizadd_jEb\
d fmZjm Djhf_ Ih]lh ihke_ kdZgbjh\Zgbybifi_ I"ihgb]|j2Vv g
[hevrbf dhebq_kI\hf hill_gdh\ \f_klh bahs[jZh lyd W h dhd | hhy
g _kdhevdbo. g\ IHM\hf j r gby yley Iky ij _h[jZah\ZgbZ i_
(halftone \g _ij_julgh_ baf_g _gb_ dohtongdhlh”h[gu_ hi_jZ]
gZau\zZxl ih~"Z\e _gb_f i_qgqZlgh)descrgglljzZbeb h[jZlgu
ihemlhgbjh\Zglnvérse halftoning beb ih~"Z\e _gb _f fmZj.
| jfbgheh]lbg_kdb g_ \iheg_ dhjj_dlgh _ieBhi\ige bbd
\hagbdgh\_gby fmzZjzZ ijb ihke_1YM#s c i_qZlb
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Kms_kl\mxsb_ kihlkkhiue gby i_qgZlgh]h jZkljZ

G _kdhevdh ~_ kyldilhk\y§hggguo Ze]hjblfzf ih~"Z\e gby
jZkljZh gh jza”~_eblv gZ 2\_ ]jmiiu
X bkihevamxsb_ih”zZ\e _gb_ ibdh\ \ qZklhlghc h[eZklb
X ijbf_gyxsb_ zZ~Zilb\gh_ klezZ b\Zgb_ \ ijhKEZiglki\ _k

ihke _"mxsbf ih\ur_gb_f j_adhklb

Gz Zfieblm”~_ Kki_dljZz Nmjv_ bah-[jZehgbgZIdihjgphh
gZlex™Zlv qzldb_ ibdb h[jZah\Zggu_ kljpZ&klipdhdhi* Z0\21g
|Zdbo ibdh\ \_ 72zl d m~Ze_ gbx kljmdImjub JZk12).k Ho\agtZ[d B
"ey p\_lguo bah[jZ  _gbc ih~Z\eylv jalbl¢vkjdpbHpXklihlgh
h[eZklb kms_kI\ _ggh ikkehjbggbg  bkihevah\Zgbp\ jBEagao:
ijhkljzgkI\ ijb i_qZlb b kdzZgbjh\Zgbb Iylami_IkZlbp\bKHh
ijhkljZzgklI\h ba q_lujzo beb [he_ _ pCMYK. Kd&igaih\zZgtl
ijhba\h”~"blky \ [Ijzodhfihg _glghf p\_Ih\hfRGBhklhdbklygZ
Zfieblm”~Zo ki_dljz "eyRGBZbg&\mxlky hl jzZkljh\ \k_o
bkihevah\Z\rboky ijb i_qZlb WIb ibdb kmaf kll§ugidhhkfZyg_
k ibdzZfb ”"ey bah[jZ _gbcehagzjghlzZlb AZgzZklmx ibdb
i _jbh”~bqg_kdbo kljmkilmj kh”_ j"bfh]lh bah[jZ _¢gbgelghlyg
hkh[_ggh dh]~Z izjzf_lju i_qZlb ebg_KImfjZ mleth\{Zkl
g _ba\_klgu H~”bg ba gZb[he_ _ ba\_kligdodjh}jZéfguloig\e
jZKkljZ \ikljZzb\Z fuc fhDesceeen 113 ” ejAdobe Photoshopuihegy |
h[jZ[hldm \ qZklhlghc h[eZklb gh ~ey rhki_lrbhhag h4 hh irud [
1 ZjZf _ljh\ i_qZlb

< [hevrbgkl\_ im[ebdkypwmszggde]hjbdfih~Z\e_gby jZk
jZ[hlzZxsf \  ijhkljZzgkl\_gghc h[eZklb jZkkdaljjb\dZp H ¥
bah[jZ _gbc lhevdh aeggih q4117. DZdjZ\bethgbdexqgZxl
MMZ wlzZkfeZ b\Zgb_ k ihfhsvx nbevljZ ij_"hojpdgyXsapi _
ih\ur_gbj_adhkBgh]*Ib\mfwlzZizif_ ~r_klI\mwlZhij "~ e _gb
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1 ZjzZf _ljh\ i_qZlb \ gzZklghklb ebg_ ZImjodbk ipkev&mgs3
wlZih\ nbevljHdbbevgh klhbl hilf_ Ib[¥18&ihkhi\Zgguc Z\Ih
hardware-friendly descreening (HDF) dhlhju&¢ hlebqb_ hl [hevrbg
hibkZgguo \ im[elZedbplyldhXkkfZljb\Z | ih~"Z\e _gb_ jZkljZ
Ney dZjlbghd gh b “ey h[eHDFl hkgh\dkdZgZz b~ __ bl_jZj
nbevljZz Zgbahljhighc b nmablwihegy | Thevdh h”gm bl
bf | gbadmx \uqgbkebl evgmx keh ghiklv \dqihkegyghbly
p_ehqbke _gghc Zjbnf Ibd_bwpmidledpgint | ZebaZpbx
bgl ]jZevghc ko _fu beb \h \kljh_gghf IH

K mg_Ihf Ih]h qlh kihkh[ ih*"Z\e _gby |[Zkdj¥Xh™Nkeéjh ggig
IH FNI \ zZ\IhfZlbg_kdhf j_"bf_[_a \firedakVEI\2y dZc
bah[jZ _gbc -qzpdlt 1Zd b p\_Ighc i_gZlb p_e_khh[]Ha\g|
\b~r_ zZ~Zilb\gh]lh k]JeZ b\Zxs_]h nbevljz ykl_dhghjh]jf
jZaebqZ |ky ey ihoh bo b g_ihoh bdakdhkZ™ gdii»k dehhed/td\m
j_amevlzl_ ijbf_g _gby klJeZ b\Zxsbo nbegljhhhewvtih\eéyq Ek
jZklj gh b jzZafulZxlky dhglmjgu_ i_j_ iZYwpuyZdhHKid _
mf_gvrZ _Iky dhgljZkl balj[j[an_Ikyy dhjj_dpblgypZehwr_ gb _
dhgljzklz

Kihkh[u ih\ur_gby j _adhklb

JZafulbljZzgbph gh mkljzdgbIvfhsvx f_ITh~h\ \hkklZgh
bah[jZ _gbmge restoraton d dhlhjuf hlghkylky jéaethd'qu d
bg\ _jkghc nbevljZpbb b h[jZdedoovdltm)beb k ihfhsvx f_Ih
memqr_gby bah][jihagg eohancement d dhlhjuf hlghkylky nt
ih\urZxsb_ | _adsharpening) 1§. F_Ih~u \hkklZgh\e_gby bah
gZklh bl _jZpbhggu_  bf_ x|l \ukhdmx \ugbkébl ¢ vgma\hke
h[jZ[Zlu\Zlv bah[jZz _gb_ ih gzZklyf ihwlbofrkbkh_ AZb hFEN
p_e _khh[jZagh ijbbeyyju ih\ur_gby j_adhklb

Kihkh[u ih\ur_gby j jZdRkkyxlky gZ ~Y_ ]jmiiu
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Xx m\_ebgb\Zxsb_ \ukhlm dhglmjgh]lh i_j_ iz"Z
Xx mf_gvrZxsb_ ~“ebgm dhglmjgh]h i_j_ izZ"Z

Jbkmghd beexkljbjm_ | jZaebgb_\ jZ[hl_ kimkih[lyZ
ijbf_j_ ijhnbey yjdhklb ihkljh_ggh]h ihJjjZgdpjuakiilhhcglm
i _j_izZz™"Z _klv \ukbhagbpz f_ ""m ihklhyggufb mjh\gyfb vyj
klhjhg hl i_j_iz"zZ kf3ljdakmgphd&lv "ebgzZ ijhly ggiglklywg b
f "~m djZcgbfb ibdk_eyfb ihklhygygjud kibjhkg *édmo klhj
i_j_izrzZz kf jbXWigheEah[Z\e gb_d bah[jZ _gbx qZklb j_
nbevljZpbb k ihfhsvx nbevljZ \ _jogbo qgzZklhid dM&Qebqgbd
\ukhlu i_j_iz~"Z gZzZ3ji9amigdihdZazgh kbgbf p\_Ihf GZijb
g _j_adh]h fzZkdbjhishgrpymask)78] m\ _ebgb\Z | \ukhIm dhg
i j_izZ"Z

=

P
b)
Jbkmghdi BeexkljZpby kihkh[h\ ih\ur_ghym)\ adhgkldpb \ukhlu i_j_
yjdhkbd mf_gvr_gb_ “ebgu i_j iZ"Z yjdhklb

AgZgbl _evgh f _gvr_ hk\_s gu \ ebl_jZImj_gvmbegwly
"ebgu i_j_ iZ"Z yjdhklb Fhjnheh]bq_kahlhkji@uihgbhey |
"ey h~rghf_jgh]lh kemqgZy ij_h[jZah\Zlv jdadulug iZzRhly
br Zevgmx klmi_gvdm HA”gZdh ijbf_ghytb ihf\lujrn lgdly]p ga &
d bah[jz _gbyf \_~zl d \hagbdgh\_gbx mpnhcantdch efieet) jb
LZdb_ bah[jZz _gby \u]ey”yl g__kl_kI\ _ggh”*elydqg_igb\u
yleyxlky ke ]1dzZ jzZafulu_ bah[jZ _gby kg d [mdZrd&mjh
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Z\lhjhf ij_~eh” _g Zelhjblf iha\lheyxsbc mnf_igyrhbhZwzZ ek L
ihdZaZgh gZ BdRmbdg ijb\h*ysbc d \hagbdgh\ _gbx azZf_
ihkl _jbazZpbb P_e _khh[jZagh ijbf_gylur hgBykihlllhzlih\
kgZzgqZeZ m\_ebqgblv \ukhlm i_j iZz"Z yydhkib”ebgZli fj m
lh "h[Z\e _ggu_ \*hev i j iZ"Z mqZkldb jEfkrphikhkghdhy\
g_ _eZl_evguc hj _he Ilhwlhfm ke ~m_| I h\ um 22
ihke ~h\Zl _evghlh ijbf_g gby kgZqZeZ mfi g¥fZglyydhkk
azZl _f m\_ebq_gby \ukhlu i_j iz"Z
lhke ~h\ZIl_evghklv rZ]h\ ij _~eZ]Z_fh]lh kihkh[:

Ko_fzZ ij_"ezZ]Z_fh]lh kihkh[Z ih*"Z\e QEW1i6H rHdRE RYZ §2

gZ jbkmgd_

Ih\ur_gb_ j adhklb aZ kqzl mf_g
i_j_izZ™~"Z yjdhklb

A 4

:AZilb\gh_ k]eZ'b\Zgb_

A 4

Ih\ur_gb_ j adhklb aZ kqzl mf_g
i_j_iZ"Z yjdhklb

A 4

Ih\ur_gb_j adhklb azZ kqzl m\_e
i_j_izZ™~"Z yjdhklb

A4

M\ _ebqg_gb_ dhgljzklz

Jbkmghtli Ko _fZ kihkh[Z ih~"Z\e _gby i_qZlghlh jZkljz
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ljb kdZgbjh\Zgbb jZkljbjh\Zggh_ bah[jZafgbZ bkyfgM
hljbpzZl _evgh \eby | gZ hij_~ e _gb_ kl_idlgb \ihmole vkl
Z~"Zilb\ghlh k]JezZz b\Zgby Ihwlhfm gZ rzh\ur \gbhegyadkk|
kgzl mf_gvr_gby ”“ebgu i_j iZ"Z vyjdhklbb AdhIflbdZhdl
dhjj_dlbjm_Iky jZafulb_ bah[jZ _gby RtAagbdr\ZghyhGZ
hkms kl\ey |ky Z~Zilb\gh_k]JeZ b\Zgb_bah[]J]AE\ugbygZgZ4
ih\urz |ky j_adhklv k]eZ _ggh]lh bah[jgZ gy KkgAJZ
mf_gvr_gby “ebgu i_j_iZ"Z yjdhklb akdzf @X_ edlg ghayZ \
i _j_izr"z GZ rZ]_ ijhbkoh”~bl m\_ebqgh[gd _dglhyglpZzklZz O
ijb[ebabl_evgh gZ wlm \_ebgbgm dhgljzZkl iZ]eZ b\¥gjl
bah[jZz  _gby Ih”jh[gh jZkkfhljbf rZ]lbuc bfihgZeh]bqg

lh\ur_gby j_adhklb imlzf mf_gvr_gby “ebghklh 1Z"Z

>ey ih\ur_gby j _adhklb azZ kqzl mf_gvrZgEy yf{eikl
kdZgbjh\Zggh_ p\ _Igh_ bdh@p)Zjllgjom Iky \ ihe#gilth gith\jime _
(1.1). D\z"~jzlgh_ hdgh GZED;kKZp_gljhf \ ibdk_e_ k dhhN &g :
i _j_f sZ |ky ih \k_f ibdk_eyf bBahfepd dabyh]h iheh  gb;
h[hagZqZ 3Ihlgbkeyxlky kj_~g__ agzZyddklb ibdk_e_c f_
i_j\h]h d\Zjlbey jZkij yjdleklglkyibdk e cD\ hkifg nhjfmeu
1.4) b6 i kj_"g__ agZq_gb_ yjdhklb ibdk_e_c [Heey_
JjZkij_"~ e _gby yjdhkl_c ibdk_e_c¢c \ hdg_

VU LecoemV ID:GRréwga (3.39)
P @4
6"x? 5
WLefSLV | AR:GR rawMa (339
P@i
i
6L IGD:Ga (340

P@ 4
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6"x?5
6L | GDW:Ga (3.41)
b@:i
< h[eZklb dhglmjgh]lh & KhhZtZklI\m_| mjh\gx yjdhklb
klhjhgu hl i_j iBNZmjh\gx k “jm]hc klhjhgu Yjdhklv ibdl

dhglmjgh]h i_j AR&Z] h[jZamxlky k ihfhsvx kb]dmddmlnk
ij_h[jZah\Zgby m)m\(&fcnhjfmem) ]J*"T Bra%lj_"\Zjbl _evg
AN& YhjfZebam _|ky \ ~bh&Z3Kkaithdhsvx nmg&pblkf nhjfmer
(3.42)) < jZ\ghf_jghc h[ezZklb 6fFagbkl¥_ebdz f_gvr _6ihjh]
wlhf kemqZ_ agZq_gb_ yjdhklb ibdk_:N% % _dihdf by KIFZyf b

nhjfmem ).

raT Q&

TF&
B:T; L ~ aT B4 (342

saT R &
oT L T® ) (343

" TSEsF T °
3 AN&& F&gO g {

BNG R J ° L (3.44)

6E O @RKN&GAGF 6;4 EDPAUEA

< j_amevlZl_ ij _h[jZah\Zgby@d) dhigmggu | iZ"gZ
#ZklZgh\ylky [he_ _ djmlufb ~"re\tkddjzgZidky kf BdGohgh
bah[jZ  _gb_ \uley”~bl [he__ j4 \Wdbf d_fhkl_jbaZpbb kms
f g \ujZ  _g ih kjZ\g_gbx k fhjnheh]dly kdbadHRAb gh
fh™ | [ulv azZf_ | _g >ey i_j\h]lh rZ]Z kigkh][5 ZilghZkhe |Gk
"Zgguc wnn_dl g_ Dbf__ | agZq_gby gh gZglh[lovh b fi
fbgbfbabjh\zZlv WIh]h fh gh *"hklbqv aZkkyffb)\a\Z g g’ h
k bkoh?guwiN&?]"_ \_KZ %eNahij_"_eyxlky nmgdpb_¢&_kZ
"eykNgRij " eyxlky 82, Zjlmf_gChify\ey Iky jZagFkkdv
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9:6 72y 34

CT.LsFA & a (349

N4 ® #N&ks F G F 6,0 E ¥N&Q6F 64 (3.46)
Dhjj _dpby “ey ij _"hl\jZs _gby baf _g gby gZkus_ g
< ebl_jZImj_ dZd ijZ\beh g_ mihfbgZolkig[jE[hIdxk

bah[jZz ' _gbc g_ mqgblu\Zz _Iky 1Ihl nzdl qglhlzap\glghyt
bah[jZz _gby \_7~zl d baf_g_gbx _]hhgZKkus$_ g@ghkhbur_gbb
dhgljzZzklZ gZkus_gghklv mG&ZiwusZ glghbldk &f LM a M M\
p\_ITh\hf ijhkljZHRV\|Z\g[A]:

g Lo fSMAMME oM e M, (347)
°f SsMaMa M
ImklvM bf_ | fZdkbfZevgh_ agdf fhlgbfZ&vgHhke _

m\_ebg_gby dhgljZkiZz MBZisaeNZ MI L ra{MLh]"Z jZagb
gZkus_gghkl_c bkoh”~gh]lh b dhgljZklbjbWyzZ ddjblhzb:acn[gZ"
I\éFI\AFsé%I‘Wré{A\ALFrétMa (348
M sagM sagM
:gZeh]bqgguf h[jzahf ihdZau\lZ _Iky qlh ihogljihigtz

gZkus _gghklv m\ _ebqb\Z Iky
>ey ij_"hl\jZs_gby baf_g _gby gZkus_ gdihkblah\[jg]Z§h
'L <Ftadka$= "ey dhlhjh]lh \ugbke_g dzgZieh kjd&hgllgbx
bkoh~guf bah[jZ + dbr&xa, = “ey dhlhjh]h \ugbke g d&gZ«
bkihevam_ |ky ke ~“mxsbc kihkh[ dhjj_dpbb
- NgPANEG ?
fLNG 2 o ;Ng?aéﬁ'\'émré (349
+ N&& EPDAUEA4

WNGPRINEG? .
AN A& , axtNa M ra
fAN&a2 P xNEg? f (350)

#W NE&& EPAUEA
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NGPENG ?
ATNG R > N;Nggaéﬁ'\'é;mré (350)
+:N48 EDPAUEa
>Zggulkcihkh[ dhjj_dpbb g_h[oh”bfh ijbf_gylvi_ih&mbb
h[jZ[hldb p\ _Igh]h bah[jZz _ghkbak\gagbhghadzZgZedjlygdhkl
dhjj _dpby \uihegy Iky \ hihbo kemqgZyo
1. Dh]*Z \ ijhp_kk_ h[jZ[hldb p\_Ighlh bak[kZ _m\byh\u

dZgzZzegadtat < wlhf kemqgZ_dZgZiduyjakeyblky ba ag:

p\ _Ih\uo dZgZeh\ ih nhjfme _ Z anjfimigbf ¢3/5d)ky

2. Dh]*Z \ ijhp_kk_ h[jZ[hldb bah[jZ _gBEe lyadhéxb<l kyl hdfZ
kemqih nhjfme(@.#9)- \ugbkeyxlky agZq_gby p\_Ih)
+fea'ga‘’s

>ey mf_gvr_gby \j_f gb h[jZ[hldb fh ghmibdhgjplapbd
Aey ]jmiiu ih”jy™ b msbo hi_jZpbc < " &klelmq@gb\_ himgyg
mihfbgZgb_ dhjj_dpbb 7"ey ij_"hl\]Zs_gkuvus baadhghbgby
ihemqg_gby agZq_gbc p\_Ih\uo dZgZehlh ohilyeg¥ dhkdge ki
[hevrbgkREZ jZpbc memqgr_gby dZg_kI\Z bah[jZ _gbc

:NZilb\gh_ kl]eZ b\Zgb_

GZ \lhjhZ] kihkh[Z ih~"Z\e_gby i_qZlgh]h jZkE&hjbitf
Z~"Zilb\ghlh klezZ b\Zgbyd\Zdhdhghf hdgh Z@@sjKp _gljhf
\ ibdk_e_ k dhhjr"bygZzlZfp f sz |ky ih \k_f ibdk_eyf
bah[jZ _gbly<kaga,~ "ey dZ "NHAuqgbkey |ky jBagydHpZ "m
[ehdhf jZaDgjgDaskp _gljhf \ ibdk_e_ k dhhN&Blenfdhf |Zdh
_jZaf_jz k p_gljhf \ ibdk_e_ k:NHENQOYEIRfHbk mGhY
ijbg_f agZq @My R _klv ik_\"hkemqZcgyl2d qbkeéHEZiZahg
>FP tap t?ijb mkehtQMraR:Mr
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G G
6
5N&2 | | k+ ¢'NEEA?EENEQEEA4? ERE F
..'79',’7@[
U-@S—Y@G—
EkKgNEE4A?EENEQEEA? EREE F (3:52)

EkK#NEEA?EENEQEEA&? EQUE F

(r+u,c+v)

Jbkmghai Hdgh b [ehdb \ hdg_ ijb zZ~Zilb\ghf jZafulbb

?keb jZaghWZ Yy _\ _ebdz f_gvr_6ihjhiZij_"iheZ]Z _Ilky
ibdk_ev k dhhj"bgNed2gzoh”~blky gZ h~ghjh”rghc ijhkl
ih\lhjyxs _cky | _dkimj_ h[jZah\Zgghc i_qZlgjufamjekl|4
kleZ b\Zglbby*Zgghf ibdlt‘:_l\éét_’ﬁZ\_g+0b:Né;?i j_ameviZIm ]Zm
jZafulby k Abki_ékkﬁp:_lﬂél?hequ_lky k ihfhsvx k\zjldb dZ
p\_lgh]h bah[jZ  _gby k h”bgzZdh\uf yA?jdH]h ([mkkbhngZ
jZagbpzZNapPhevr_ihjBlzZlh ij "ihezZ]flhkybdk _ev k dhhj”b
:Nag@Zoh”bV\kiy[eZklb azf_Igh]lh baf_g_gby |I_dkimpZldiyfz
jZkljhf b j_amevlZl k]éZ"E‘nggj]b‘yibd%:_l\éé;’.iZ\_g%:Né?;
j_amevliZlim ]Zmkkh\zZ jzZafulbykljbokifgkbéc | = h[eZKkl
hrghjh”rguo | _dkimj jZafulZxlky kbevg_ _ ijqhbfkaljfeEklp a
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baf_g_gb_ \b”Z 1j@kIpZu qlh \_jhylgh KkhhI\_IklI\m_|I
bkohAghf bah[jZ  _gbb ~h jZkljbjh\Zgby

+ﬁ:NéRJ+Lé:Na,§ NagD g a o (353
+ Nga EDPAUEA
Ih\ur_gb_ j _adhklb imlzf m\_ebqg _gby \ukhly dEgEmjgl
GZ q_I\zjlhf ddhkh[Z ih~"Z\e_gby i_qZlg\Wilihepgdklljk)
ih\ur_gb_ j_adhklb k ihfhsvx m\_ebq_ghyh\ukhpluzZHiBghm j
bagzZb[he_ _ ba\_klguo Ze]hjblfh\ [Zdh]h |IbizZg yj\eaydhk

fzkdbjh\Zgby \ dhlhjhf d bah[jZ _gbxh™hdg¥eyglkydhwignk
GjZaghklv bah[jZz _gby b _]Jh jZafulhc nbobiTghf>ey mkkZ
khg_lZgbc ~bki_jkbb nbevlj@\k&fmhkgE \thagbdgh\_gb_
bkdz" _gbdbr"hj he{wnn_dl )JAéhev dhglmigjudzZ”hd[12]
Z\lhjhf ij_~eh”_g ih"oh” iha\lheyxsbc ¢ghY_gBlv hjhagdth a
bkihevah\Zgby ”"ey h[jZ[hldb dzZgzZeZklhjdhkEwljZz =2Z
fhrbnbpbjh\Zgghlh [beZl_jZev.gk]hdeZik&kblgZkdhf [beZl
nbevljl23 \ dZq_kI\_ ijhkljZgkl\_ggh]lh y”~jZ b ningdjetbg !
yjdhkl_agZaulZ_fhc [1Zd _ _aomgdd _Ijbg_kdh]h jZkklhy
nmgdpdij “hojZg_gby ,]gdhgistop function bkihevamxlky "~\mf_j
h~rghf_jguc ]Zmkkdudu IklI\. ggh fh*bnbpbjh\Zgghf nb
ij_~eZ]Z_lky ijbfmgylegyxs__ Oidhtydyjh ih ijhkljZgkl\t
\_ kh\mx nmgdpbx ih "bzZiZabgim ¢hdimjkdycihoh Z gZ ]Zmk
m\_ebqg_gbhmff _gvrZ |ky [he_ ijbeZdgh _gbb iZzgdhdyz ~\m
[124:
O:T, L———=4&

R (3.54)

SEE‘?,
]~ &0 +ih kfukem ZgZeh]bg_g “bki_jkbb ]ZmiZkHZy Ze thq lon
| _j_iz"Z dhlhjzZy kgblz_ Ik} Z2glbbe_a@ghc "m h[eZklyfb
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< fh*bnbpbjh\Zgghf [beZl_ jZevghf nbevbh jdAZ"Pgdgl
gZ0; k p_gljhf \ ibdk_e_ k dhhN&bgzIlZfbz |ky ih \k_f ibd
bah[jZ _dgby _amevlZl nbevljZpbb \ugbkey Iky ke _"mxshb

K6, Aﬁé%ﬁ:Né;o:#NéF #:'N E Eé?;I.E F

) U Y 3.55
fAN& 2 Co Co a (3:59
08A6,. A6 . 0:xNA&E x*NEEA?EF

Pogpvap RN

Nbevlj g_j_adh]lh fzZkdbjh\Zgby k bkihb&pdhhXghgh]
[beZl _jZevgh]h :nbevljZ
wWNE& #wN&E fANE 20 ga

NN & - L o
NGt ) NaE GrNaT NEGAEDAUES

(3.56)

AgZg_gby \ dZgZeZo p\_lgh]fi"\bmabkKeyxldyy ih nhjfn
(3.49)-(3.51).

J _amevlZlu

1ZjZf _lju nbevljh\ ih\ur_gby |j adhklb b Z E\IZxglgh
gZkljh_gu \ azZ\bkbfhkdp r_gby kdZgbjh\zZgby j@aijjbrf _gby

lhg_d gZ MdDx¢ém[bgu |Z gZ d&8§Zze 03 L s ;& twa L0L
ya L y6L twrra gL ud ;&8 wa & Lygudsfd G L r@advibknBdd
ihdZazZgu ijbf_ju j_amevlZIh\ h[jZ[hldbi_ipaZligphh\ e Zkbjz
m\_ebqg_ggh]h \ jZaZzZ njzZ]f_glZ bah[phzZi_agbhgucbjghj mk
ih"Z\e_g Z ihemqg_ggh_ \ j_ambah{iZ hpgZ[hyddy |ky ~hl]
gzldbf

DZqg_klI\h jZajzZ[hlZggh]h kihkh[Z ih*Z\gZdbyghXKklj
Zevl_jgZlb\gufb Ze]lhjblfzfb b IH hp_gb\ZelhkiZagl eh
\ugbkey fuo ih h”ghc ba |_klh\uo [Z[ebpkl|ldktAelvamBKHic
hp_gdb dzZq_kI\Z dh[i3Zh\Zgbdd _ gZ hkgh\_ hijhkZ ihe
KjiZ\g_gb_ \uihegy_ IkyegceenH3 bSilverFast HDR 129, Z [Zd _
ZelhjblHED [11§. Ke_"m _| hlf_Iblv qglh EED Hddkgdg lhevdh
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bah[jZ _gbc -qzpdilh jZk*iZgguc Zelhjblf g_azZ\bkbfh ijb
dZ " "hfm p\_Ih\hfm dZgZem kdZgbjh\Zgghhh\ bjayi[|Zk e g
ijb\h~"beh d \hagbdgh\_gbx p\_Ih\uo bkdzZ"  _gbc

JbkmgH8i ljbf_ju j_amevIZlIh\ wlZih\ h[jZ[hldb ijb ih*"Z\e_@hb i_
bkoh~rgh_ kdzZgbjh\Zggh_bpphdpzevigh ih\ur_gby j_adhklb aZ kqz|
Nebgu i_jsicdfZamevlzl Zz~Zilb\gh]hd)jEEflllbwe j_ameviZ]

GZ jbkmgd ijb\_~ gZ gZi_qZlZggihkhlhih]lj Zklkd ]
IZ[ebpZ b h[hagZqg _gu |jb h[eZklb gZ dhhhjdoaZlugbke¥ gy
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JZ"bZevgu_ fbju \ h[eZklb | Z dlack Zlawhie Siemens star)

bkihevamxlky 7~ey hp_gdb kl i gb jZafulb¥klj\mé&hdhdZ&tl
ih~"Z\e gby jzZkljZz Hp_gdZ j _adhklb dhfglmpghdhgljZkigc
h[eZklyfb k-dqzpgH jZkljhf \uihegy Iky “ey h[eZklb gbkp
p\_ITh\ \ j _amevlZl_ jZ[hlu kihkh[Z hkmsb kd\eygHkly \Zk]p
L klh\Zy |Z[ebpZ hlkdZgbjh\ZgZ kdpZlajlemglbglic p\boppZ

azZl_f h[jZ[hlZgZ jZaebqgufb kihkh[zZflbhgithhZ)\BkgEY i qZ

10pt : abedefghijklmnopgrstuyv

12pt : abedefghijklmnopq 2

N2

[ E==d

|

JbkmgHdi L_klh\Zy 1Z[ebpZ k h[hagZq_gb_f h[eZkl_c gbkilheggim]t
kjZ\g_gby kihkh[h\ ih~Z\e_gby i_qZlgh]lh jZkljZ

LZ[ebpZ M\ _ebg_gb_ 7~bzf I|jZ dym\|bA[ekikkdk e kf jdIIngh
\ dhlhjhf g jZaebgbfu ebgbb jZ"bZevghc fbju

We f gl Descreen HFD SilverFast lj_~reZzZ]lzZ f
Black star 8 9 54 13
White star 6 8 49 11
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< |Z[ebp5 ijb\_ "~ gu agZgq_gby m\ _ebqgq_gby ~bZfhijz
g jZaebgbfu ebgbb jZA"bZevghc fbju Ith_ HjjZ\d1dbgu
kdZgbjh\Zgguf bah[jZj "gdZ]Z fuc kihkh[ khojZgy | \ukh
gzjgh_eu_ "~ _|Zeb gmlv ©estreenHFD gh m\_ebqg_gb_ 7t
khklZ\ey | ettheh iheh\bgu §f aglfh Igh g \hhjm zgguf ]JeZ

>ebgzZ i_j iZ"2Zm d\Z"jZlgufb mqgzZkldEZfbh]hzjphklj
ijb\_~ §zZlZ[ebp6. <ugbkeyxlky kjagdh gby yjdhkik _khcldl
lzfgtk _jhc h[ezZkl ¢ f_"~m dhlhjufb _klv dh¥lkgjdwy xiKkj
agZq_gby yjdhklb \ klhe[pZo \ j_amewldk| dgFdogglemiqlz
yjdhklb GZ ijhnbei jdjiz™MZ kqblzZxlky [eb Zcrb_ Ilhqdl
yjdhklb dhlhjuo [he__ q_f gZ yjdhjkdbzhbebgzZxlky hl k
yjdhkl_c kAk Iehc b lzkghhc h[eZkkbogZ i_j iZwZh2Z[khexlg
jZaghklv fdhitmrbgzZl&jfbz\ i_j .igjr2ez]Z_fuc kihkh[ h[_Kki_
liZgbpm f_""m hl[ezZklyfb ~Z° _ [he__ jh7aghhixkdZfibgh\b §
bah[jZ  _gbb

LZ[ebp& Hp_gdZ j _adhklb Hpegbdb  kf [dImghd

l1zjzf _1j Bkoh”gy Descreenf HFD SilverFast lj_~eZzZ]lzZ f
kdZg
>ebgZj_ iz"Z i 6 6 6 9 4

LZ[ebpZ Hp_gdZ bkdz' gbc p\3I@&HA &b

lzjzf _1j Descreen HFD SilverFast lj_"eZ]Z _fu
B3 1 -12 9 -1
“$ -3 -3 12 0
&3 -4 -4 0 3
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AgZg_gby ibdk_e_c¢c h[eZklb bkoh”~ghldhhkj&4 b4 gga
bah[jZ _gbc dhg\ ghbjp\Z2h\h_ ijhkljH§KIBh ]*_GS, V D|O,
255] azl_f "ey dZ "h]lh dZgZeZ h[hbo baikjZ"ggbc dgqgdk
J _amevlZlu ihdZgZevghc jZaghklb kj_tdhb bglZ[gZhlZ dx
bah[jZ _gbc ijb\_* gu \7MZdeblebgb_ hl Zevl _jgZlb\guo
ij_~ez]zZz_fhlh kihkh[Z ih~Z\e _gby i_qd4dldhy]hkdZkhjlk mj&l
bkdz  _gb_ p\_IZ

>eykjZ\gbl_evghc hp_gdb dzZqg_kI\Z kihkhZhdhilh"zZX &l

ljb "mjgZevgu_ kljZgbpu gZi_qZlZggu _ lh{lhFj Zkn Kk
bkihevah\zZgb f q_lujzodjZkhqgghc i_qgZdQZa&jkdZgho jdpi,Z gL
NZe  jZaebqgufb kihkh[Zfb gz ibhdZ)\|edelpgbkyip azl f

h[jZ[hlZggu_ bah[jZiebgh¥i qzZkZpahsvixN I Samsung CLX6240

gZ hrbgZdh\hc [mfz]_ Ihfbfh h[jZ[hl|Zggwe bb atZ[ij Zq Digtg
bkoh”"gu_ Bah[jghdgb¥gu gZ jR¥SmgBlo hkh[_gghklvx y\e
ijbkmlkl\b_ dzd | _dklzZz ijbg_f g_Ilhevdhhbqdjigghgp galjhkz
mgZklI\hB82eh eh)ddhlhjuuebijhbgkljmdlbjh¥2gudZ ~“h]h ba
bah[jZ _gbc jZg bjh\ZIlv iylv gZi_qZlZgghkh[KdjZighp\e ¢
jZkljZz b g_hJ[jZ[hlZgdhyrd_ m[ulZgby dzq_klI\zZz ]~_ i
ihgbfZebkv qzldhklv 1 _dklZ b dZjlbghd h 1 Klm hka g h \
Bgl _j\vxbjm_fu_ g_agZeb kihkh[ h[jZzkildbgKZflhhah[dZq_
ihemgZeh h'p\ gdmeeh\ ke _"mxs_ b lzd ~Ze__ "h

PRODUCTION CAR

POWER PI ANT: fifi-k

JbkmgH8i Bah[jZ' _gby bkihevah\Z\rb_ky ijb hijhk
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LZ[ebpZ kh” _j bl hp$gdbkj ~gzggu_ ih \k_f mqgZzZkl\
hijhk _ ~ey dZ ~h]h ba ljzo jZzkkfzZljbbZx fljoedh|[jFZdug Kit
bf | kZfu_ \ukhdb_ hp_gdb MqzZkl\h\@Zéhbfblf\ chighhk qJ
h[_ki_qb\Z_| gzZb[he__ q_ldbc |_dkl [_a g¥l [oddZDjl _KZ
gbadh_ dzZqg_kI\h bf_xI g_hJ[jzZ[hlZggh_mkeahZ]jzh]jgHrDd bj _
ghHDF g jZajzZ[Zlu\Zeky "ey jZ[hlu k p\_IlguflDescadepjtz _
SilverFast h[ _ki_gb\Zxl \bamZevgh ohjhrb_j ameviZlk
g_h[jZ[hlZgguf bah[jZ _gb_f gh gzldh&hvehldkZsd @Z fbdgjl
ih kjZz\g_gbx ij_"ez]z fuf kihkh|[hSilvenRalst{g gghbrmgh ih hp_
"ey bah[jZ kgbkmgdB.

LZ[eb®&8 Kj _~gb_ hp_gdb ihevah\Zl e ¢ “"eyng@®@AbjZ gb

Kihkh] '$rey '$rep '$rey
Bkoh”guc kdZg 1,3 2,2 1,5
Descreen 3,9 4,2 3,3
HFD 2,2 1,9 1,8
SilverFast HDR 3,0 1,9 3,6
lj_~ez]zZ fuc 4,6 4,8 4,8

3.6. Memqgr_dlkeh[Zevgh]h b ehddbkuygZ]klZ

Bgh]*Z \klj_gzZxlky ~hdmf_glu hi* _evgu_ wehdhg
jZaebgbfu \ kbem gbadh]h ]Jeh[Zevghdinghgbklezh d@Evjdli]h
fh™ | [ulv gzjguc | _dkl gzZ lzfghf nhg_ b&eb | g&kl[lyjh Ik\[ |
nhg_ Ijb kdZgbjh\Zgbb b dhibjh\Zgbbgul” b kil vgih?X hflh
sz [hevr_ mf_gvrblvky ihwlhfm p_e_ kbhiiZggb mhb_kc
ih\urZlehdZevguc dhgljZKkl
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NZilb\gZy nmgdpby ij_h[jZah\Zgby mjh\g_c¢
<[64, 65 129 Z\lhjhf ij _~eh’ g khhhkh[gby dhgljzZzklz Jk
beexkljbjm | hkgh\gmx b~ _ x kihkh[jZ]f=gkZh Zh{ZZh_

k gzjguf | _dklhf gz k_jhf nhg_ kf_s _gzZh\ékihewadhhzik"
j_]mebjh\db iheh _gby kmmmhg\dpMgthdj_h[jZah\Zgby mjh\g_
dhgljzkl f_"~m lzfgufb hll_gdzZfb m\_ebgB&ekyjZ]Ebcklli
bah[jZz  _gby khak\etghif | _dklhf gX& Khflelhg kf_ s _gzZ \i
Li [m_Iky mklZgh\blv iheh  _gb_ kb]fh\b[jdhah\rZrgbd pmph\
"ey m\_ebqdpgg¥jzklZz k\ _leuo hll_gdh\ LZdbf h[jZafl
\hijhkzfb yleyxd€yimx nmgdpbx \u[jZIv qlh[u f_gylv
aZ\bkbfhklb hl iheh  _gby Jbklh]jzffu bzdgd]mhbfviy
nhjfu f_""m khk_"~gbfb ib#i&yeyfb*hl\jZzs gby \hagbd
Zjl_nzdlh\

Vﬂﬂ:::;‘ G s e I ‘
et o i SN o EhdZevgu_ Nmgdpbb ij_h[jZa

]bklh]jzffu mjh\g_c
Jbkm@Hai BeexkljZzpby b~_b ih\ur_gby ehdZevgh]h dhg
< dzq_kI\_ nmgdpbb dhlhjhc fh gh az~Bhjfnkb

ij_"eZ]lZ _ |lky bkihevah\Zlv bgl_jiheypbh&ge£cgdnWhifd|Kc
1 ZjZf _ljbg_kdhc[8}:h)f_
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BPL:sFPEtP;22E:uPFtP;2 E:P F tPE B;3,E (357)
E:PF P,;34

1" izZjzZf Pjpra®% kieZcg gZqgbgZ_ |ky2 X ldhgidj*bgZIZ{dLR);
kieZcg aZdZggb\Z_ Kk dhhgdogZPZ8bR), nhjfZ kieZcgzZz az”"
\_dlhjz8pb3s <_dIhd,bf__| dhhj*b8Zbu3d), gZgbgzZ_bkh \ wihc
lhgd_ yl\ey_Iky dzZkzl_evguf ddhgjbfhc |l dhhj”bgiias,),
gZgbgzZz_ Xy \ wihc Ilhgqd_ y\ey |ky dzZkZIl_evguf d djb\hc

AgZq_gdwhjrbgzZl lThgq_d b \_dlhjh\ aZnbdkbjh\Zghfke
2L, 2,Ls 343Lr, 355 AgZg_dbdhhjrbgZl Thg_d gZoh'

Jbklh]jZffm"kf \k_]h dZgZeZ \wjalthkég _fhlh ih nhjfme
U
2sLIEJ:IEJ<E D"$E4RIBEIJ<E:GR"G=; ‘tFs;a (359
b@4
6"x?2 5
%¢L I=T:I=T<E D"@EARIET<E IGR'@=; #Fs;d (359
P@U

]" _65 0,005, 65=0,003.LZd"_ D&ugbkey_ Iky ihjh] [bg@]ly&Zajbdfb j
fh gh bkihevah\zZlv Ze]l8pb!lf Hpm
Ko _fZ ij_h[jZah\Zgby "Zgguo kihkh[Z ih\uZ_gby dh

Ko _fZ ij_h[jZah\Zgby ~Zggul\ur fgbly® ehdZevgh]h df
ihdZaZgZ gZ jbkmgdhdZevgh3 jBdfghQggDzi_j f sZ lkyskh
rZlhfe Gh kljhdzZf b ih klhbedpZfZ ~h]lh hdgZ \u{ibkKldyZk§yZ
D" azl_f ba ]bklh]jzZffu hij -6 b&dyxdkly jp_glbelb ._._4?keb
jZaghkLvF s [hevr_ jZ¥ghlh ma" \ugqbkey Iky ihjh] [bg&jba.
Nhjfbjm_Iky bah[j# \gtbhlhjhf ibdk_eb khhI\_IklI\mxIl ihet
3 JZaf #4jf_gvrtH hg ljb\bZevguf h[jZahf hij *"beyjday pra
4 jZaf_jZ BghyZZ]ZO AgZq_gby ihdla®yey hdygz
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. 6a-.F. 04 a

N4 ™ . o
4r.|\Pa,L\6'é1 EDAUEA (3.60)
>Ze  bah[jZ  _gb_  k]JeZ b\Z Iky nbevljhf N&lSadhb

ljbf_gy _Ilkmkj_~gyxsbc nbevlj k jzaf_jhf y~*jzZ k\zjédb
klez b\Zghbkdexqgblv j_adb_ baf_g_gby khk_ ANAghbodZgzZyZg
agZq_gby keémyZlj _ Imebjh\db \_dlhjh\ kieZcgZ [ r
ij_h[jZah\Zgby mjh\g_c

h“

-~ A
= h
N
d—» —— =¥
o —— 7
7
—L > |7
>~ < h /
~< // :
N
'\\I(r,c) ~a e v
\
N |
N |
\\ A M
\ 1
\
\\ S
//
\4 A///
Qo
0 >
Po 1 x

Jbkmghdi Ko_fZ ij_h[jZah\Zgby "Zgdghbuk _fghh"ehdZevgh]h dhgl]

Ihkdhevdm jzab+tjba\ _klgu 1Ih ~“ey dZ ~h]h ibdk_ew b
agZq_gbyhhj*bgzl \_d&aji\3; gZoh Aydkoh”y ba agZg_o¢
bale_dzZ_fhthk bafhsvx [bebg_cghc bgl[8fiheypbb

{ . M, £ A
3,sl 7 E u@?st rawAr g P rawa

sa EPAUEA (3.61)
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s a 1—7 Prawa
356 L 7 t/&F7S o (3.62)
sEuIré\A;[—l};TSpéEDAUEé

>Ze _ \ugqbkey_ Iky gh\h_ agZqg_gbbaiyil hikldmidpm\k e\
Ney "Zggh]lh ibdkgdgyob ij _h[jZah\Zgby mjh\g ¢ AZpbfyg:
p\_Ih\uo dZgZeh\ ih nhjt{8.61.f

AZf Ibf qlh \ nhjfme_  BR a4b¥ahy \ iZjzZzf ljbg_Kdhf
b U khhI\_Ikl\mxsb_  agZq_gbyf yjdhklb gZ \wmgdpblk
ij_h[jZah\Zgby mjh\g_c¢c e_"ZI| \ "bZbZayhghemmlg_ gty \ 1Z
i_j_dh”bjh\db p_ehqgbke_gguo agZq_ghc ywjdzkkbgh kb
yjdhklb gz \Bh~" _ baf gy |ky k fZeyP r@BJ[Rf\ugbkeyxlky
agZq_gbydhlhju_ mfgh Zxt®pb dAjm]eyxlky ~h [eb Zcr_]F
ba fgh _kI\Z iZj p_ehgbk¥hgbd\eyxl iZju k mgbdZevguf
T dhlhjh_ y\ey Iky ghf_jhf klhe[pZ \ 1ZZelblpy pdmhdb kref
agZq_4b

?keb dhgljZzkl \k_]1h kdZgbjh\Zggh]h balh[jif _~"ghy_gly:
Kihkh[ ih\urzZz_&Z Jkhgzl mkl2ZgR\dd2; O sBaf_g_gb_ nhjfu djl
ij_h[jZah\Zgby mjh\gy \ azZ\bkbfhklb Ilyljdjfizklijc”\ eelgdXe
hdj _klghklb ihalhey | memqrblv ehdZevguc dhgljZkl

J _amevliZlu

Hp_gb\Zlv wnn_dl ih\ur_gby ehdZevgh]h dhghjsdklzZ
dhgljZzkKZcd _evkhgyy _ ba\_kidadhb”rbfHRTv \ugbkey fh]h
2ph[eZkl _c¢c dZgZeZ+uypjahkb gby | _klh\hc 1Z[ebpu ba BK
[32:

*[S WNaF .é;(é. 4ANa’>

0/ (44,0
*[S ANGE eceo 4ANa’> (3.63)

(440 o - F-H ORI
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ABCDEF ABCDEF ABCDEF

ABCDEF ABCDEF ABCDEF
ABCDEF ABCDEF ABCDEF
ABCDEF ABCDEF ABCDEF

Jbkm@H8i Njz]f_gl | _klhAhebpey hp_gdb f_Ih*h\ memqr_gby eh
dhgljzklz

NjZ]f_gl | _klh\hc 1Z[ebpu “ey hp_gdb f_|hdBevmkir

dhgljzZzklZz ihdZaZg gZ jbkmgd_ G b ZggkfZbjebn g ZI'l
h[fezkl2gih "ey p\_Ilgh]h | _dklx ghfkb Ilekghhf nhg _ 4
k_jhlh I_dklz gX& Khfldhlzkghhf nhg_ < IZ[ebp_ ey jy

dhjj_dpbb ]Jeh[Zevgh]h b ehdZevgh]h bklogpljghkl|E baHPE&™_
ijb\_"_gahebq_kl\h h[eZldhlkhjuads, m\_ebgbeé®yi kj_~g__
agZq_gb_ ih YpktbgbfZevgh% biabkmlkl\b_ \b”*bfuo Zjl_n.
h[jZ[hlZgghc bah[jZ > _gbb < hlebgb_ hl ANjmled]zihu
m\ _ebgbe ehdZevguc dhgljZkl \h \k_o jWokvifbmhl[e& |y
dhgljzklz [hevr_ qg_f m ~jm]bo kihkHh[Mm\Zzddh\b¢Zfbah]jjz"
g_ \hagbdZ |

ljbf_j jZ[hlu f_Ih"Z memqr_gby ehdZevdmalhgddg |jj&kir

L _dkl gZ ~hdmf_gl_ klZe [heh][jZ[Ad&hgghfufbah[jZ
\ulj]ey”™bl [he_ gZkus_gguf qlh ihablb\ghahpZlgbe\yfblky i
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Jbkmg@Heai ljbf_
kdZgbjh\Zggh _

JJZ[hlu f_

LZ[eb®Z KjZ\g_gb_

lh"Z memqr

CIE I R
Traffic Citation Fine Traffic Citation Fine
Remﬁ!:ber 0137-2007-1- 1118 01106 aefoﬂffw 0137-2007-1- 1118 01106«
SHEREIXW HSRIX
Payment Notification Date Payment Notit.cation Date
@
m&”&.ﬁm’ﬂugm ' m&f’&«ﬁm Date (150
(2xh) E5t718t (2x)) Wstziet
paymenl Deadline Payment Deadline
i 4 9
Name Name
¥ 1% SR8 O it ) ¥ 1% gRo@ o8
3 S B8 A5 9 F4E 3 A5,
Receipt of payment acknoﬁledged Receipt of payment acknowledged
20 WM LM AD) 20 WY M) A(D)
28 & A ETYYH 2 1 i), $AF B o 2 AFE gy ¥ 21 £ddEy), ST E
&Y A3 %] A4
' xOIE URE TNYSRE 33 AUE BY UY A
ﬂ ﬂ 2 H

A Nomber). 0112007 1o 111

kihkh[h\ memqgr _

b)

_gby ehdzZevbgkdhdhgljZk
bahfjgz ambvizl h[jZjh1dB]Z_fuf f

_Ih~hf

gby dhgljZklZ bah[j

F_Ih~ h[jZ[hldb Dhebqg_kl\h s %., | AZf_lgu_
h[eZkl_c ‘ﬂ’g\o _ Zjl_nzdlu
m\_ebgbeky

Bkoh”gh_ bah[jZ _ - 0.40 0.05 |-

Photoshop Auto Contrast 0 0.40 0.05 G_|

Photoshop Auto Levels 2 0.40 0.06 G_|I

Multiscale Retinex [128] 4 0.42 0.17 >Z hj_he

Moroney [129] 6 0.43 0.05 >Z hj_he

Dhjj_dpby [139] c 6 0.43 0.01 G_lI

CLAHE [131] 4 0.40 009 | >z iylgz

lj_~ez]Z fuc 8 0.54 026 | G _|I
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3.7. ljbf_ju ijbf_g_gbylh*"heh]bb GBJH*bdb bfh\
kdZgbjh\Zgby

KharZgb_ gh\uo beb kh\_jr_gkl\h\Zgb _Ilximd k4| mbus
FNI \uihegy_ |ky \ oh”Ar < GRBgghf jZa”_e_ ijb\_"~ _gu "\
ijbf _g_gby f_Ih~heh]bb GBJ ij_~eh  _ggl&_\hb\Ihjliné¢b
j_"bfh\ kdZgbjh\Zgby b dhibjh\Zgby

3.7.1.KdZgbjh\ZokhojZg_gbdmf _gPFDRk \_dlhjbaZpb_c
dhgimjh\ kbf\heh\

Dzd hif_qg_gh \ i_j\hc Jez\_ j_"bf kho)\Zgghhh
bah[jZz  _gby \ f IZnZceh\hf nhjfzl_ '\ iPPAnxy\dyq |KkyY
hiyaZl _evguf “ey [hevrbgkl\Z FNI Ijb kBogzge da[)zf
| dklZ dZjlbghd b nhgZ khojZgyrhkkynhlgvevgly jZaf jZ
| dkl b dZjlbgdb k' bfZxlky < j_amevlzZ|_ ja&'ZgmkibhfEZ dk
p\_| kbf\heh\ baf_gyxlky qlh hkh[_ggh jagafc Ighgdjb ihj
hilbq_kdhf jzZkihagz\Zgbb kbf\heh\ 7“eybé&dggbjh\xy gl
dhibb \hagbdz | azf _Igh [hevr_ hrb[hdjid] Kklj&hg hgjby blg Z
WIZiu f_Ih~"heh]bb GBJ ijb jZajzZ[hld_ j_blyf2 hdmofZglhg
>eyGBJ [ueZ knhjfmebjh\ZgZ ke (Zax8fyldZfZZdh]lh j_
kdZgbjh\Zgby b khoRBF_dbyhj\uc h[_ki_qgbl dzd‘ \fApdhiferif
ih\lhjgc i_qZlb b kdzZgbjh\zZzgby [_a kms_kI\_gghc
jZkihagz\Zgby. IJd&tZ] nZceZ "ey KkA#Z&kw@Zwogbjh\Zgghc
jZaj_r_gb _f lhq_d gZ ~kef_g ij \go@kh, \j fy h[jZ[hId]
|Zdhc kljZgbpu gZ Ibibgghf hnbkghf ID f_g_
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< |Z[eb@dOijb\_~ gu hkgh\gh_ kh”~ _ j"Zgb_ b j_am#éwvlZz
jZajzZ[hld_ ~Zggh]lh j_"bfzZ kdzZgbjh\Zgby i)\ _&éahl\ gldkh\dk
\lhjhc Jez\_ f _Ih~heh]b_c <uiheg_gb_ GBlh ke h Ny ¢
ijbf_g_gb_f f_IhAbdb j_"bfh\ kdZgbjh\Zghy ikdhlegdbhf_
jZajz[hlzlv Ze]lhjblfu b IH gh\h]lh j_"bfZZdghjdZog gb]
Ahdmf_ gPBF)\

LZ[eb®I WIZiu GBJ ih jZajz[hld_ | 'bfz kdjZgHjEehgBEgt
Ahdmf_gPBF\ khhi\_Ikl\bb k ij _~eh’ _gghc f_Ih~heh]b_c

WIZGBJ Kh~_j Zgb_

1.1lhbkd b"_b P_e_khh[jZzagh ijbf_gblv f_Ih”"bdm j_"bf
Dexqg_\hc \hidBHK h[jZ[Zlu\ZIlv b khojZgylv?h
<hafh gu_ ih~*dé@¢un[jZ[hldb h[ezZkl_c I_dkl
a khojzgylv I _dkl \ \b~r_ dzZq_klI\_ggh]h jZk
gh wih \_~ | d [hEafhim nZceZ
b)jZzkihagz\zZIv | _dk] dhrjbltnlg_j Zebam_fh
dhebqg_kI\Z yaudh\ b rjbnlh\ hkh[_ggh \h
c) dhg\_jlbjh\ZIv bah[jz  _gby kbf\heh\ 1_¢
liZnbdm br_y \uley”bl i_,jkh dlg\ghcnm
(37UDFH 6PRRWkKkiB&Vam_Iky gZijbfCgnan R
C2550 [132].

ljb JPEG Kk ZIbb dZjlbghd p_e_khh[jZagh gZ
d\Zglh\Zgby glhfu h[_ki_gblv gZbemqr
azZz”"Zgghlh jZzaf_jZz

2. Fzd | <jmggmx gZibkZg dh” ih jbkh\Zgbx dhgl
ijyfufb b djb\ufb kdjbilhf dh” ijh"m[ebjh\Z

kbf\heh\ gZ kljZgbpAd dh” \klZ\PDF[\
kK Zlbyhdmf_gl gZi_qZlZg ~ey hp_gdb \bg
PDF k" Z#ip ey hp_gdb jRRRkhZk ZIb _f

3.1j_™M\Zjbl_evgZy| <bamzZevgh_ dZg_klI\h gZi_qZlZggh]h b
hp_gdZ ihevah\zIl Jzaf_j k zZPBFhkms_kI\_ggh f_gvr_ f_lZnZc
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| _dkl ojzZgblky \ \b~_ jZkljh\h]h bah[jZ]
dzZg_KkI\Z
4. :gZeba izZl_glh\| Kms_klI\mx!|l izZl _glu hibku\Zxsb_ \ _dlhjb

| _dklz gzZijbd3ljh~rgzZdigb g_ jzkkfzljb\zZx] |
dZjlbghd b nhgz Z 1zd _ khojzg_gb_f_1Z

ol

~<u[hj djbl_jb_\

Knhjfmebjh\Zigbl_jbdzq_klI\Z \_dlhjbazZpb
kbf\hef8 ba dhlhjuo k ihfhsvx \a\_rb\Zg
ZgZebaz b _[4B]jolbemqg_g h[sbc djbl_jbcAdZg
lj _ [h\Zgby gZ jzZaf_ pPDRZlkeXj fy h[jZ[h%d
\kljh_gghc ieZlnhjfu.b gZ ID

6. H[ah] ebl_jZIm]

Ijh\_~_g hl[ah] im[ebdZpbc ih f_Ih~AZf \_dIf
h[ezZkl_c jzkljh\h]h bah34A39dgby

\l

“1_j\uc ijhihlDi

J Zebah\MATIAB |hevdh ey h[eZkl_c |_dkl2

(o]

.Hp_gdzZ dzZqg_klI\

<uy\e_gh gbadh_ dzq _kiI\h \_dlhjbaZphbb
jzaf_jz f_gwr lbih]jZznkdbo imgldlf\[h\Ze
AhjzZ[hldZ Ze]lhjblfZ b ijhlhlbiZ

9.B” _glbnbdZpby
\'dhg\_c_j_ h[jZ][

lj _~ihqglbl _evgZ j ZebklZlpbygihf :evl jgZlb
\ZjbZgmMwWAIN ~jZc\_j b ijbdezZ"gkf_ ik nmig3).d

10. <Ihjhc ijhihlDi

J _Zebah\Z% G&yK\k_0 WIZih\ h[jZ[hldDb

11.:gZeba ebp_ga
bkihevam_fh]h IH

>ey k'ZNPPF bkihevamxlky [b][#ibh140d blibjpeg
[141], dhlhj_ *himkdzxl dhff_jg_kdh_ bkihe
mkeh\bb mdigbZ o yglthyfebhl. db

12.Hp _gdZ dzZq_Kkl
ijhba\h~bl_evghk

Ijb dhibjh\Zgbb dzq_kI\h ~_]jZAbjm_I f_
khojZzg_gbb |_dklz \ \b~A_ bah[jZ _gby Ijb

"Zgguc kihkh[ h[_ki_gb\Z_| fbgbfZevgu
KljZgbpZ4 kdZgbjh\ZggzZy k jZaj_r_dbi]
h[jZ[Zlu\Z _|ky hd&«heglZ ID b hdheh k g1
ieZlnhjf_

13. AZsblz Ilh~Thlh\e_gM_  azZzy\dE bah[j_Il_gb_ ibf

bgl_ee_dIimZevgh

kh[kI\_gghklb

\ihke ~kI\bb \uZZggl67, 6.
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14.:gZeba |Ij [h\Zg Dh® gzZ+ Khnhjfe_g \ khhiI\_Ikl\bb k I]j
hibkZgbx ijhba\h”~kl\_gguo ih*jZza”_e_gbc

15.>hdmf_glZpby | ITh*]hlhle_gu hlg_I| ih GBJ b gZ[hj |_klh\¢
j_amevlzZlZfb ihemqgZxsbfbky gZ dZ ~"hf wl

lhke ~h\Zl _evghklv rZ]h\ j_"bfz Rhdpzfg gdFDR

Ihkdhevdm "ey | ZebaZpbb ~Zgghlh |j_"2d¥lvlj kjcn
ih~Z\eylv i_qgZlguc jZklj k_]f_glbjh\ZIw [eaZk[ljiZ nhodZ ¢ Zd
dZjlbghd ihke _"~h\Zl _evghklv h[jzZ[hldb ihglb_Ikheygh
j_dhf_g~h\zZgghc \ f_I'tbf b8l kdZgbjh\Zgby 3.2bkmigédd*mxsb:
baf_g_gbyfd wlzZi_ hp_gdz izjzf_Iljh\ ih bah[jZa]jgbxglyy
g_ ijhba\h?"gJKkKywlZi_ "ey h[eZkl_c¢c | _dklZ \uihegy |
dhglmjh\ b hp_gdZ p\_|Z kbf\heh\ Z ¢gy|KZEGogZdb\uik
gZkljhcdlizdebp d\ZglhkZgbyvx h[_ki_gblv gZbemqgr_ ¢
azZz"Zgghlh jzkfZljiZlh bah[jZ[53bgZ wlZi_ kbf\heu |
khojZzgyxIkyPDF \ \b”_ aZiheg_gguo aZfdgmpath +ml
ihke ~h\Zl _evghklb hlj_adh\ ijyfuo b dm[&#)], ladb of dijl hud
(stream) PDFkh” _j Zsb_ imlb k bfzZxlky [_a ihl defla@@Dhjblfh

Djzldh jzkkfhljbf h[jZ[hldm h[¢5BKIDZ N ZdklIZ[eZKklv | _
ihemqg_ggZy \ j_amevlzZl_ k_]f_glZpbb 3Z, MIKKfZIjb\bk hh
hi~ _evgh H[ezZklb |_dklZ gZ bah[jZ _glglbyglath\hlkjkr
h[ezZzklv gZ bah[jZz _gbb az”~Zggh]lh jZ@crbgbkmsekl\dhn
h[jZ[hldZ >ey yjdhkligh]lh dZgZeZ bathkyZ[bgBybaZipmkeyyh[
lhjh] fh™ _| hij_~ _eylvky , gZijbisyx Ze]lhjblf(BHpmkdhevdr
\ jZkkfZljb\Z_fuo h[eZklyo ibdk_e_ q_mhigpdk[heevao kbf\he|
N eZ |ky \u\h” h ijbkmlkl\bb \ *ZgghcfhijeBklIdpZ| kfig uehk br
beb gzh[hjhl >Ze_ _ gZ [bgZjghf bahf{]Ky_kbbadi] h[ey¥k
dZz "Zy hl[eZklv h[jZ[ZIu\Z_Iky hI*_evghd\@Zkjb$_ klI\Vneyl [/
k\yagu_ h[eZklb dzZ ~"Zy ba dhlhjuo hpjkd[fal Njizn]lkyl gimE
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lhke ~h\ZIl _evghklv rZ]h\ h[jZ[hldb ~ey[kZKibc ik dyZxa
gZ jbkmyyad. GZ rZ]_ \uihegy |ky hp_gdZ p\ _1Z h[egklb
kdZgbjh\Zggh]lh p\_Igh]h bah[jZ  _gby dhlibdk klhlik)\ylal
h[eZklb [bgZjgh]h bah[jZ  _gby < i_j\ihpgzZa<lejphfz \"Z
\uihegyeky ihbkd 1ibdk_e_c dhglmjz Kkkyaiditke "hmheZk
ij_h[jZah\Zgb_f dhglmjz \ imlv L_klu QRJ\hikivfhZ[ebFm
ihdZaZeb qglh "~ey kbf\heh\ jzaf jZz gtbhA]jEnkddo i
jZaj_r_gbb kdZgbjhtgighhygImj ihemqzZ_ Iky g__ klgkih ogg lff
gZ* _ckl\bl_evguc \b” klf\hjdk\a) ijbgzf ih\ur_gb_ jZaj_1
kdZgbjh\Zgby memqrZ_| \g_rgbc IRWthfdhglmjizgZqgZevg
Zelhjblf J[Jueh "h[Z\e_gh m\_ebq_gb_IbakbjfXhegby ké¢bzZK
h[ezZzkfbgvr_ az”~"Zggh]lh ihjh]Z LZd _ [uehkaZtlihgloghzZ bl
\_dlhjbazpby ~ey kbf\heh\ [hevrh]h jZiadgpdh\[hjgvjZaj r_
kdZgbjh\Zghbdp)) azgbfZz | agZgbl_evgh [hevr_\j f gb q
f gvr_]h jZaf_jZ ijbgzf mf_gvr_gb_ dbhedekphdd Kljhza
\eby | gZ \bamZevgh_ dZq_kl\h dhglmjZ_ dhwlfiZkr|ij plgjhl\t
bah[jZ _gby kbf\heh\ \ ij ~hij_~_ ezggafc jhbZi Zkhaj ZjEZ ¢
khhighr_gby klhjhg P_e_khh[jZagh fzZkrlZgthjh\zljve Zk
kbf\hezZ g_ ey [bgZjgh]h bah[jZ _dbykdZ@gbyhbkgdhpbhgZ
jbkmg®R0) zZ azl_f kgh\Z \uihegylv [bgZ)B&ZZptbkkb ihdZazgl
memqr_gb_ nhjfu dhglmjz azZz kq_|I| ijbf_g_gby rZ]h\ b
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Hp _gdZ p\_1Z h[eZklb ih kdZgbjh
bah[jZ _gbx

A 4

FZkrlZ[bjh\Zgb_ h[eZklb kdZgbjh\[
bah[jZ _gby

A 4

ybgZjbaZpby fZkrlZ[bjh\Zggh]h I

A 4

Hij_~ e _gb_ ibdk_e_c dhgl

A4

.iijhdkbfZpby dhgimjh\ iheb]H

A 4

lj_h[jzah\Zgb_ iheb]lhgh\ \ imlb
ijyfuo b dm[bg_kdbo djb\uo ;|

JbkmgRai Ko _fZz h[jz[hldb ijb \_dlhjbaZpbb dhgimjh\ k\yagu

GZ rZ3 \uihegy_I|ky hij_~ e_gb_ ibdk_e_c¢c \g hgu]h
bf_xlky \gmlj_ggbo dhgimjh\ kiMdgBkohm[eZbld Ih]h qglh c
aZiheg _gby imlb p\_IhPDFig|jfElijZ\bem ©g_gme_\h]h qbk
(nonzerowinding [8] bf__| "ebgm h~bgZkbhf\ijZ\bem ©g_ qevghkll
odd + *\Z kbf\heZ k lhqgdb aj_gby khdjZs gy jZakfyKe
bkihevah\zZlv [he__ dhjhldmx dhfZg"mgihywlddimmoilbdkg et
dhglmjZz h[oh”ylky \ ijhlb\hiheh guo "gedijziig _@bgaggh
\g_rgbc dhglmj ljZkkbjm _Iky ih gZkh\hgghkljijgdb\ &qZ%drah
klj_edb
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8pt 3pt

JbkmgRHi <ebygb_ rZ]h\ b kf jbkmghd 1 g)a Ajbjfmbdhglm.
ijbf_gyejbkvZ]b b \uihegyebkyv

GZ rZ]_ ibdk _eb dhglmjh\ Ziijhdkbfbjraxllky il
ZiijhdkbfzZpbb j rzZz |ky az*"ZqzZ fbgbfbaZzZjpbl dhetbjd gil\z
gZau\Z_fzZy-# PRjlbhQe_ fZ iIjb aZ”"Zgguo \_ebqgbgZo fzd|
kmffZjghlh hldehg_gby _\deb”h\Z jZkkltiygbywjaI*itbdkeb
J r_gb_ [ebadh_ d hilbfZzevghfm bs_IklkZilfthe vikg&é
[13d J Jmebjh\dZ \ _ebgbg hldehg _gbc ihaj\mfdokkl fokKé&#a
jZaf _jhRDF nZceZ dhlhjuc aZzZ\bkbl hl dhebqg_ _kI\Z \bjrk
dZzq_klI\hf ZiijhdkbfZpbb ditng | g pb\Z evgh fh gh \uih
ZiijhdkbfZpbx g_ iheblhgzfb Z k_]f_gl&jfio\hdm;bayv kdydt
g_p_e_khh[jZzagh | d ihlj_[m_I kms_kidkghh egwoba Z
ijb wlhf qZklv djb\uo j_“mpbjm_Iky \  hljijlafdg ijpfu
ZiijhdkbfZpbb hkljuo m]Jeh\ dhglmjh\ jZ"ojZlgjhdZ g dZa bdj
\ 2zl d m\ _ebqg_gbx jZaf_jZ nZceZ

GZ rZ]_ \uihegy _Iky ij_h[jZah\Zgb_ ihkbkhighdb\ |
hlj _adh\ ijyfuo b dm[bg_kdbo[58j\ewy dZa®hc \ _jrbgu ihel
ijbe_]Zxsb_ klhjhgu dhlhjhc h[jZamx!| Inyih&ymZlig hdkbH &
dm[bg_kdhc djb\hc ;_av_ “\mo hlj_addxbb& _k|Mjhg i1 he" 2
\ jrigy _keb _ ijbe_]Zxsb_ klhjhgu h[jZamx| hkljuc m]
"h[zZ\eyxlky hlj_adb hl k_j_"~bg ijbe_]zZggha XlIhjibhgurh ~Z
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d)
JbkmgRAi BeexkljZzpdhh\h[jZ[hldb bah[jZ _gbyakmjfdhfe g I
kdZgbjh\ZdogghZ ™ _opfyzkriZ[bjh\Zgmgjudf_ ) gZoh » _gb_ ibdk_e_
dhglmdZziijhdkbfzZpby dhipd mjjilzgé)fij_h[jZah\Zgb_ iheb]hdhi\mivmlb
aZebluc p\kblfthez

)

Jbkmghd beexkljbjm | rz]b h[jZ[hldb ijb \_dIEZjhmApb
«k». >Zgguc kihkh[ \_dlhjbazZpbb dhgimjh\ kibfdhgh\ My _
i _qzlb kgbfdh\ [M4djZgZ

J amevliZlu

JZkkfhljbf dzZd |RD&f nZcezZz azZ\bkbl hl kihkh[Z k
bgnhjfZpbb < [|Z[dbpjb\_ " gu jZaPDrunZceh\ ijb koh?"¢
\bamZevghf dZq_kI\_ gZi_qzr*2ggh\ilol "dkdldf _glh\ ihdZ
jbkmgx23.ljb khojZzg_gbb | _dklh\uo h[eZkl_c b dZZlbgthd \
k”Zluo [_a ihl_jv bgnhjfzZphbflatd jZIldf j nZceh\ [heéepohc
k>ZIbb k ihl_j_c bgnhpPEG)BEBY h[_ki_gq_gby ijb_fe_fh]h
bah[jZz  _gby |_dklzZz g_ fh  _I [ulv \u[jZgZ K\idbgZy KlIZaf.
nZceh\ agZqbl_evgh ij \urZxl aZz*"Zg@odOkbh]jbgbodlgbba¥p
dhglmjh\ kbf\heh\ | _dklzZ jzZzaf_j nZceh\Zmg¢hism_hHhpghqgaZz
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a) b)
JbkmgR8i >hdmf_glu *"ey kjzZ\g_gby jZaf_jzl meweh\ 3 kIdE b
dZjlbgdb

KjzZ\gbf \bamZzZevgh _ dZq_kl\h \_dlhjbazptteh\d
ij_"eZ]lZ_fuf kihkhCaionbTrace&Smooth PDF133. GZ jbkmgd _
ihdZaZgu m\_ebqgq_ggu_ ijbf_jgh \ ] Zggb mPDF ~ g yu | kdjka .
jZaf_jhf imgdlh\  Jbkam@hfthgkljbjm_ | njzZ]f_gl kdZgbj
bah[jZ _gby :gZeh]lbggh [m”_| \u]Jey” lj\b IKddhZq |®@PBE dl
bah[jZ  _gby kh k™ ZIb_f [_a ihl_jb bgnhyZgibbb n M g dpdnina
Trace&Smooth PDFkha”*ZzI|l kbf\heu k m]Jeh\Zluf g__kl_kI\ ¢
jbkmghdb). <g rgbc \b” dhglmjh\ kbf\heh\ ihemqg ugguc
kihkh[hf ]hjZa”h emqr_ dgbkkhghd azf_Iblv qglh nhjfzZz g

[md\ g_fghlh bkdzZ zZ_Iky gZijbf_j ijearB*b® AZk kpdZ qll
wlh g_ y\ley Iky h]ljZgbg_gb_f ij_"eh  _gdh)jaZelhhbl iz
ke "~klI\b_ mklzZzgh\db gzZ rz]_ jbkmagfthdjh\ fZA#&bdZiAjgr

kmffZjgh]lh hldehg _gby \deb”h\Z jZkkldhlyglhyjz |I*hbdtke le]
dhlhju_ h[_ki_qpAd&kIPDF nZceZ \ azZ”~"Zgghf ~bZiZahg_
\_ebgbg hldehg_gbc iha\hey | ihemqgblvcdhgjfim kithf\llngn:
g _aZzZf _Ilgufb g \hhjm  _gguf ]JeZahf hlebgbyfb
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LZ[ebRXl.JZafPPFnZceZ "ey jZaebqguo kihkh[ihjb KodjZph f
\bamZevghf dZq_kI\_ gZi_qZlZggh]h |I_dklZz

Kihkh[ khojZg_gby JZaf_j nZkbeZ

Lhevdh |I_dk L_dkl b dzjlb
JZkljh\h_ bah[jZz _gb_ K 3882 11027
ihl_jb bgnhjfZpbb
JZkljh\h_ bah[jz _gb_ k'Z 1257 1490
bgnhjfZpbb
lj_~ezZ]z fuc 538 625

6pt : abc

a)

6pt . abc

b)

6pt : abc

JbkmgR4i KjZz\g_gb_ \_dlhjbaZpbb dhglajhZkfbfdh&ldWZgbjh\Zggh
bah[jZ _;&pGanon Trace&Smooth PDE) ij ~eZ]Z fuc kihkh][

Hp _gdzZ p\_1Z kbf\heh\ b aZeb\dz \k Hozdhazfkp¥\hk
ihal\heyxl| ba[_"ZIv p\_Ih\uo bkdpR@uogbg\ &dhc b k_juc |_d
bkihevah\Zgby i _qZlgh]lh jzZkljzZz gZ kdZglgjhb Zyg\elyf Ikahkf
ibdk_e_c¢ jZaguo p\_Ih\ b hll_gdh\ < gbymleiniZH[Zijhf Zde
i_gqZlghlh jzZkljz wlZi gZ jbkmghd eh\ iilpkidb edbxIkhélha
agZq_gby gh \hafh ' gu g_[hevrb_ \Zhb\hehh -gcdhjdidydé &K _
ijb khojzZzg_gbb qzjghlh |I_dklzZz \ \b”"_ @b WIPEGK bab][Z g7
djZzyo kbf\heh\ h[jZamxlky p\_Ih\u_ bkddZoglyb GZ kb
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ihdZzaZgu m\_ebqgq_ggu_ p\_Ighc b gz)guaggkbPNeuJPE® 0|
k>zZlb_f G_jz\ghf_jguc p\_| ih |_em kbfhceZ qjblbi h\IRK
mom~r_gbx _]Jh qgblZ _fhklb KhojZg_gb__gbéfhehhkh[H
jbkmgdbb b d)iha\lhey_ | ba[_"Zlv bkdZ _gbc p\_IZ

<Z guf ihdzazl_e f dzZq_kI\Z jzZ[hlu "*"ZgdhhhhZgbyVl
yley |ky Ilhqghklv jZkihagzZ\Zgby kbf\hdHhibéeyhdmihpddo
"hdmf_ gl kdZgbjm Iky azl_f ipPDF[jZagh\Zkyi §ZIZ |lky
g _kdhevdh jZa < IZ[ebp_ ijb\_th gthhe&hg\cklgb hrl
jZkihagz\Zgby "ey ij_"eZzZ]Z_fh]lh kihkhd&ZyRDF gZklkhbhZh
bah[jZz _gby k Zlh]h kJRBEGhls&4% ju nZceh\ ijb[ebabl_evgt
Bkoh~guc “hdmf_gll_kdglumabah[jZ _gbc BKH2¥IZ kb2l bl
ijbf_jgh kbf\heh\ eZlbgkdh]h ZenZ\pbaj bBjZikdh
imgdImZpbb jzZaf_j rjbnlZz b imgdIhkihdglb\gZ gdd h kbf)
\uihegyehkv IH 5HDGL5184 k hldexqg_gguf j "bfhf dhjj
kiyplZzdkbKdZgbjh\Zgb_ hkms_kl\eyehkv k {gafDF \gp\ fl _
i_qgZlZeky k jZaj_r dgibk ihfhsvx FISamsung CLX624Q

b) c) d)

JbkmgR8i P\_|I kbf\heRDF\ aZ\bkbfhklb hl kihkh[Z &pdjdghglkpflhe
k™ ZIuXPEG; b)p\_Ighc kbf\he \ \b”_ aZeblh]h;p\gzhduchgbmiZe k ZIt
JPEG;d)gzjguc kbf\he \ \br_ aZebdhpHnp\Z Ihf

:
:
i
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LZ[eb@22. Highr_gb_  knmfflm[hggh jZkihagZgguo b g _jZk
kbf\heh\ d h[s_fm dhebq_kl\m kbf\heh\

Kihkh[ khojZg_gby KdZg hjb]b{ 1-y dhi 2-y dhil 3-y dhil
Bah[jZ _gb_ BPEGh _ 0,007 0,104 0,251
lj_~ez]z fuc 0,002 0,002 0,015 0,084

< j_amevlZl_ jZkihagZ\Zglp |blgzegragbdeh g_kdh
g djblbggey \bamzZevgh]h \hkijbylby hrb[hd @ZifjbdbgZa
gZ lhgdm Z @bmjZ [dOm 3ljb jZkihagZ\Zgbb i_j\hc
bkihevah\zZgb f ij 2ezZ]Z fh]l]h kihkh[Z wiblhjbebtkwvb][dd

h"brz .fheybah[jZz  _gby k bfdPHG]hhy\behkv g_kdhevdh
hrb[hd k\yaZgguo \ hkgh\ghf k ijgihnckkdibf\bel\ ahfgdimZ
j_amevlzl_ jzZkihagz\zZgby \lhjhc dhibb fBahH]@APEGby
dhebq_kI\h hrb[hd jZzkihagz\Zgby | _a&dHh Tgh]jEkHEb[Ihdjk\y
k g_\_jguf jZkihagz\zZgb_f [mé\ |jZgdhjddZ] kY dbthebqg_ Kkl
hrb[hd ~ey ij_"eZ]Z_fhlh kihkh[Z agZdb]j_addlt fhighrbo

gZqbgZ |ky Ilhevdh k |Ij _Iv_c dhibb

3.7.2.KdZgbjh\Zgb_ b dhibjh\Zgb_ "\moklhjhggbo d:

< jy*_ FNI dhfizgbb KZzZfkmg] gZijbfCLK-6240H145eb
j_Zebah\zg j_"bf dhiklthedmyby dhlhjuc ihalkdhibjh\zZlv ~
klhjhgu b” _glbnbdZpbhggh(derdiicptiom ccargd ID card) gZijbf |
\h~"bl _evkdbo giZZh*gm kljZgbpm < BKH KlLAG"NZpN _~ gu
jZaf_ju IbihiDodZjlhqg @z kljzgbh#spmhf sz Iky h[_ klbjhg
dZjlhgdb < ~Zgghf j_"bf_ ihevah\Zl_evmhdZskl IddH j Kk
ebp_\hc klhjhghc b kdzZgbjm_| azl_f i gddihjgdgb\ka_He
kdZgbjmzh[jZlgmx klhjhgm bahl[hd&ldhkg dZjlhgdb i_qZl
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gZ h~ghc kljZzgbp_  WdkiemZ«Dp lbgpy» \uyf\dbeZ ke ~mx

g _~hklZldb

X hlkmlkl\m _ | dhjj _dpby kdhkZ \bgh@jdevidiciby \uley”t
g_ZddmjZlgh

X _keb ihevah\Zl_ev g_\_jgh hjb_glbjh\d2jlhggth b@Zkjlthf]
i_j_\_jgme \\_jo ghl]zfb |h gZ gZi_qzZlbhglghe &ZjjZiydp
hjb_glbjh\Zgu jZaebqgguf h[jZahf qglh g_m~h[gh

x g_\hafh gh khopPRigkhknhjfbjh\Zgghc kljZgbp_c

AZ"Zqg ¢ GBJ yl\eyeZkv jZajzZ[hldZ |j_ "bfdhkljigdEjb

A\moklhjhggbo dzZjlhg_d \ dhlhjhf [m*nmdemd&djuZg gg U hikljz

ijb wlhf \j_fy dhibjh\Zgby m\_ebqblky gk jhekjZ\g_ by

kms_ kl\mxsbf j_ "bfhf gZ b~ _glbqghc \kljh_gghdZageXIn

h[t _dlh\ “ey kdZgbjh\Zgby fh]lml \uklImilbinbdZplihnleggh b~

ex[u_ ~\moklhjhggb_ dZzZjlu kh” j"Zsb_  olymjhijlfrd d b xg

gZijbf_j [Zgdh\kdb_ b “bkdhdbgkumghdjlueexkljbjm | jZ]

j_"bfz kdzZgbjh\Zgby “\moklhjhggbo dZjlhqg_d

=28
<_jo

\*\a

"

(*g_’_; & / -
\ e
=) B
KdZgbjh\Zgb_ ebp_\hg <
kihjhgu —
—

>hdmf_9féyi_qgZlb

Kdzgbjh\Zgb_ h[jZlghc
klhjhgu

JbkmgRR@i BeexkljZpby jZ[hlu j_"bfzZ kdZgbjh\Zgby "\moklhjhg
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WIZiu f_Ih~heh]bb GBJ ijb jZzajz[hld_ j_‘gd¥ dhibjh
MmoklhjhggBphqg d
< 1Z[ebp3ijb\_~ gu hkgh\gh_kh”~_j°Zgb_ b j_amidvlZ
jZajz[hld_ ~Zgghlh j_"bfz \ khhiI\_IkI\bb \k ]hMed  ]az)
f Ih~"heh]b_c Bkihevah\Zgb_ f_IhAheh]bihb KdZhybhH bZ g
iha\hebeh nhjfzebah\Zlv jZajz[hldm |j_ybfZ\mkakdbptigy
dZjlhg_d b \uihegdjZlgZcrb_ kjhdb

LZ[ebpA3 WIZiu GBJ ih jzajz[hld_ kihkh[Z dhithiggbgb
dZjlhqg\ @hhi\_Ikl\bb k ij _ ~eh’ _gghc f_Ih~heh]b_c

WIZGBJ Kh~ j°Zgb _

1.lhbkd b~ _b P _e _khh[jkagh[hevrbfb baf_ g _gbyfb ijbf_g
j_"bfh\ kdzZgbjh\Zgby “ey dZ ~hc ba klhjhg
\hijhkdZd hij_~ _eylv hjb_glZpbx?bah[jZ  _gh
<hafh gu_ ih*"bh*4_e_gby hjb. glZpbb

Z " _|_dlbjh\Zgby ebpZ gh wlh ijbf_gbfh
klhjhg “ey g_kdhevdbo Ib]Jh\ d&xjMghth]jZnk
b) jZzkihagz\Zzgb_ kbf\heh\ gh keh gh j_Zeb
IH FNI jZkihagz\Zgb_ ~ey [hevrh]h dhebqg_
c) jZkihagzZ\Zgb_ lhevdh ZjzZ[kdbo pbnj mq
dzd ijZz\beh kh”_j ZIl pbnjh\mx bgnhjfZpb
yley Ilkyjki_dIlb\guf g _kfhljy gZ |Ih qlh 7
i _j_\hjhlZ gz f fh gh bkihevah\ZIlv lhevd
b7. ljbgylh j_r_gb_ \hkihevah\Zlgky ih*oh”"Hh

2. Fzd _|I lj_~eh _g ijbf_j bgl_ithec&BE\Zl_ey ~ey \u[hj
jZaf_s_gby klhjhg dZjlhgdb jdox rk BRd)bp mqg
ih\_jgmlu kdZgbjh\Zggu_ bah[jZ _gby ~\m
jZaf_s _gu 9gZ kljZzgbp_ g _kdhevdh \ZjbZz
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khojzg_&DF\ >hdmf_gZu_qZlZgw hp_gdb \ba
dzZg_KklI\Z

3.1j_™M\Zjbl _evgZy
hp_gdZ ihevah\ZzZl

<bamzZevgh_ dZq_kl\h
bah[jz _dblkchdh_

gZi_qZlZggh]lh PbDF

'gZeba iZl_glh

1Z1_g[L47] hibku\Z _| jZaebggu_ j_"bfu dhibj
gbke_ dhibjh\Zgb_ ~\mo kljZgbp hjb]bgZse
dhibb "ey hij_~ e _gby hjb_glZpbb bah
i_j_\hjZgb\Zgby g_\_jgh hjb_glbjh\Zgg
jZkihagz\Zgb_ kbf\heh\ h”gZdh ~Zgguc iZ
dhjj_dpbx kdhkzZ b
f I1ZnZce

khojZg _gby j_amevlj

<uf[hj djbl_jb_\

Hjb_glZpby bah[jZz  _gbc klhjhg d&Zjlhgfh g
hjb_glZb®0°, 180°, 270°*he "gZ hij_~ _eylvky k
g_f o__ AZ~"Zgh h]jZzgbg_gb_ gz \j_fy
ieZlnhjf_

H[ahj ebl_jZIm]

Kms_kl\m_| [hedrBbq_klI\h im[ebdZpbc h
kihkh[u hilbg_kdh]h jZkihagZ\Zgby kbf\heh
[j [m_I [hevr_]h \j_f gb qg_f hiI\_~ gh "ey

kms_klI\mxsbo ih*oh”h\ azZbfkl{t g ba dgb

I _j\uc ijhihlD]

e]hjblf hij_ ~_e _gby hjb_glZpbb dZjlhqdb
kdhjj_dIbjh\Zg kdhk | _ Z&BANEZ gJIBKihlj |
kemqZb ih\hjhlZ gZ f b dhjj_d{@hc hjb_g

Hp _gdZ dzZq_kl

H{gZjm  _gh qglh ~_ | _dlbjmxlky Ihevdh lzfgy
nhg kWZ leu_gZ lzfghf nhg_ g_ ~_| _dlbjmxl
Ahjz[hldzZ ZelhjblfZ b ijhlhlbiz

BA glbnbdZpby
\'dhg\_c_j_ h[jZ][l

Ij_~ihglbl _evgZ j_ZebazZpby \h \kljh_gghf I
\ZjbZ§TWAIN NjZc\_kf jbknig¥.d

<Ihjhc ijhlhlDi

J Zebah\Zg gZ K “ey \k_o wDZlKfi]jZ phul &
ih\hjhlz gz f f f b dhjj_dI¢gR) hjb_g

gZeba ebp_gae

bkihevam_fh]h IH

>ey k ZIBYF\bkihevam Iky [b[kpdy[ldly
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Hp_gdZ dZq_k
ijhba\h~bl_evghk

>ey bah[jZz  _gbc dZjlhg_d gZ dzZ ~hf ba
dzd fbgbfmf h”gZ pbnjZz ba gZ[hjZ
hjb_glbjh\Zgguiyg lujvfy \hafh gufb kihkh[Z
f _klh Ihevdh kemqgZy g_\_jghlh hij_~ _e_d
h[jz[hldb h”~ghc klhjhgu dZzZjlhqgdb ijb
jZaj_r_gb_dpigZ \kljh_gghc ieZlnhjf_f_g__
lh glh bah[jZz _gb_ ebp_\hc klhjhgu dZjlhq
\j_fy kdzgbjh\zZgby h[jZlghc klhjhgu
ijhba\h~bl_evghklb m~h\e _I\hj _gu

AZsblz
bgl _ee_dimZevgh
kh[kI\_gghklb

IhAlhlh\e_gZ aZzy\dZ gZ bah[j_I_gb_ ih dhl
\ IN70] b iZI_glu \ Km®,72].

‘gZeba I]_[h\Z
hibkZgbx

Dh~r gZ++ Khnhjfe_g \ khhl\_Ikl\bb k 1j
ijhba\h~kl\_gguo ih”*jZza”_e _gbc ljh\_~ g
kdZgbjh\Zgb_klZlbq_kdbf ZgZebaZlhjhf dH
b mya\bfhkl_c

>hdmf_glZpby

Ilh~"Thlh\e _gu hlgzl ih GBJ j_dhf_g”*Zpbb
j_ZebaZpbb Ze]lhjblfz gz \kljh_gghc ieZlnl
bah[jZ _gbc
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One page, portrait |Dne page, landscapel Duplex

(e
| B ||

LYY 4 y

One page, portrait nCIne page, landscap-e| Duplex

o) e,

J

One page, portrait iDne page, lanﬂscape| Duplex

JbkmgRdi ljbf_j bgl_jn_ckZ ihevah\Zl_ey “ey \u[hjZ \ZjbZglZ jZ
dZjlhgdb gZ kljZgbp_
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lhke ~h\Zl_evghklv wiZih\ j_ "bfZ dhibjhhggby

KdzZgbjh\Zgb_ k
jZaj_r_gb_f ebp_
klhjhgu dZjlu

!

gbadhb

A\ 4

10) KdZgbjh\Zgb_ k
jZaj_r_gb_f h[jZlg
klhjhgu dZjlu

e~

K_1f_glZpby h[ezZkl|_c

nhgZ ~ey ebp_\hc

A 4

A 4

1) K_]f_glZpby hJe
nhgZ ey h[jZlghc

N1

.

Hij_~_e_gb_ dhRhj*blgZ
hl]jZzgbqgb\Zxs_c j4fdb

A 4

A 4

Hij_ " e _gb_ m]¢

ebp_\hc klhjhgu dzjl

KdZgbjh\Zgb _ e

klhjhgu k az*"Zgguf

jZaj_r_gb_ft \ jzf

Z Kdh

12) Hij_~_e_gb_ dhhf
h]ljZgbqgb\Zxs c |4

A 4

=

~ 1

13 Hij_~ e _gb_ m]e
h[jZlghc klhjhgu d.

A 4

bp_|\hg

|

14 KdzZgbjh\zZgb_ hij
klhjhgu k az”"Zg
jZaj_r_gb_f \ jzf

MkljZg_gb_ kdh
bkihevah\Zghby

"hihegbl_evghc i4fylp

A 4

kz |[[_o

v

15 MkljzZzg_gb_ kdh}
bkihevah\zZgby
"hihegbl_evghc i4

7 IhrZ\e _gb_i_
jZkljz

qz

\ 4

16 Ih~"Z\e_gb_i_qZ
jZkljz

Memqgr_gb_ dZzg
bah[jZz _gby

_kI\z

v

1 Memqgr_gb_ dzg
bah[jZz _gby

9 Hij_~_e_gb_ hjb_
bah[jZ  _gby b ih\hj
g_h[oh~bfh

A 4

glZpbh
hl [ ke

18 Hij_~_e_gb_ hjb |
bbah[jZ  _gby b ih\hj
g_h[oh~bfh

19 Dhg\_jlZpby \

f I1ZnZceh\uc nhj
bah[jZz _gbc h[_bo

FZ1
klhjhg

@ Zrlkldp j

JbkmgR8i Ko f&lZih\ h[jZ[hldb \ j_"bf_dhibjh\Zgby “\moklhjhg
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GZ hkgh\_f Ih~"bdb j_"bfh\ kdZgbjh\Zhgleg *hVZdh e vga
wlZih\ h[jzZ[hldb ihdZaZggZy gZ jbkhhed p wlZHu\Bc Kki
hljz Z | h[jZ[hldm bah[jZ _gby ebp_\hc kjldjlhg u wllZjibh dc
ih 8 th[jZlghc klhjhgu GXZijNbievgh ih\zjgmlu_ bah[jZ ¢
klhjhg dzZjlhgdb jzaf_szZxlky gzZ kljzZzgbpf kbzahogggly xikjy
f 1ZnZce WIZiu j_dhf_g”h\Zggu_ "“eyZjgbpfhkfkdZigr gh\d
ihdZaZgu gZ lhem[hf nhg_ AZ"ZqgZ ™ uo dpgBkZgby | kI
ihwlhfm deZkkbnbdzZpby gZ h[eZklb [|_dklzZhbka\hddjliky
\uihegy_ |ky deZkkbnbdzZpby Ihevdh nhgh\uo h[eZkl_c

Hij_~_e_gby hjb_glZpbb bah[jZz _gby klhjhgu dZjl

Hlebgbl_evghc hkh[_gghklvx ~Zggh]lh j_"hiffZ"yeeyHd
hjb_glZpbb bah[jZz _gby klhj®duB dgZjlthgddgd b ih\hjhl _k
g _h[oh”~bfh bkijZ\blv hjb_glZpbx RZ]b NZ§gbdlh wlZiD4
mdZazZgh \ [Z[ebp hjb _glZpby bah[jZ _gby hij_~ ey
jZkihagz\zZgby ZjZ[kOpb& ' pBnE3 5" b¥ "eyy lujz2sddiafh guo
hjb_ glzZp@fec 90°, 180°, 270°.QZklh gZ dZjlhqdZZkpbeagdZxlky
keh ghf p\_Ighf nhg_  kf ijbf_RB.8J jibhkwhiyfdn ijbf_g gb_
kK _1f _glZpbb hilk_idh_gbeh[Zevghfm b ehdZevghyjdh kij|
g_wnn_dlb\gh P_e _khh[jZagh hij_"_eylt\ ]KZgihgin s vk«
ihjhlh\h]h hlk_qgq_gby j _amevlZIlZ nbevljZ<Qukh®&Zo rdZKk
jbkm@28) p\ _Igh_ kdzZgbjh\Zggh_ bah[jZz  _gb_ dmghgjbhn
#k ithfhsvx nhjfmeu GZ rzZ]_ +Hmal¢pZimgbky k ihfhsvx
ljb jZaj_r_gbb kdZgbjh4dpiglblihevam |ky y”jh k\zjldb ih

nhjfme _

[ p—
-

P )
nw - unm
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Dhg\_jlZpby bah[jZz _gby \ ihe

A\ 4

ljbf _g_gb_ N<Q

A 4

JZaf_1dzZ k\yaguo h[ezZkl_c ibdk
nbevljh\Zgghf bah[jZ _gbb [hlgvr_|

A 4

JZaf _1dZ k\yaguo h[eZkl _c¢ ibdk
nbevljh\Zgghf bah[jZ _gbb f_-Gvr_

v

<ul[hj k\yaguo h[eZkl_c¢ jzZaf_ |
m~h\e_I\hjy_|I| h]jZgbqg_gbyf

A\ 4
DeZkkbnbdZpby \u[jZgguo k\yag
dezZkku pbnjz 3~~~ "~~~ b3rNfm]h_ " ~
g_lujzo\hafh ' guo hjb_glZphbd

A
7 Hij_~_e_gb_ hjb_glZpbb bah[jZ |
j_amevlZlh\ deZkkbnbdZpbb k\yag

g_lujzo \hafh 'guo hjb_glZpb

JbkmgRdi RZ]b kihkh[Z hij_~_e_gby hjb_glZpbb bah[jZ . gby k

€99G.9891

a‘sse;g (:SSe|9

2 b °)
JbkmgRAdiljbf_jh[jZ[hldb njzZ]f_glZ klhjhga) @Kplthyglh_ bah[jd"  _gb
Z[khexlgh_ agZqg_gb_ j_aMmieevyhhAMNKkQq_ gbamevIZIlZgR<r@]._

JZaf_IdK\yagud|[eZk] cbdk_eldhlhjuogZ nbevljh\Zggh
bah[jZ _gptbevr_ihjh]Ze \uihegy_Ilky gZ rZ]_ ibdk gl
jZkiheh  _qgu \ jGZlgplzfguabf\helgW&\ lemthgJdzZaf Ikl\Zaguo
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hlezZklikbdk edhlhjupzZhlnbevljh\Zgmahh[jZ _dblgvrihjh]de
\uihegy |ky gZ rZ]_ ibdkKggdkiheh gyZchdgjZgbk\_leuo
kbf\helgZlzfghihhg GZjbkmg3i30 ihdzZaiggf_ jh[jZ[hldhZz]f _glZ
klhjhgdizjlhqdkb amevlidljh]h\hhhk q_ @lyZz]Z® b4 ihemqgzZxlk:
k\lyaguh[eZklbhevddhfgh]bbadhlhjulhhl\_Ikl\npbinjZzf Klyagt
h[ezZzklb khhiI\_IklI\mxsb_ pbnjzf dzd ijz\k&h I xklbgl
g_jZ\ghf_jghkl_c \g_rg_]h dhglmjzZ ¢ckf jbkmghd
H[hagZgbf [bgZjgh_ bah[jZ _gb_ khXk\y&guo H[eghk
ihemqg_gguo gZ rZ]_ +HelDhebdgdklI\h klhe[phayzphf Z
dhebqg_ klI\h kfihd,Hevrbgkl\h k\yaguo h[eZkl ¢ g_ yl\eyx
fh gh hil[jhkblv gZ hkgh\_ bo jzZaf_jzZ Kiy®gZykVe}le
NZevg_cr_|h ZgZebazZz _keb _z jZaf_jommx’sh\fen |ihkje k| bke

*. Rsv#0& .*Qyr #0& O9Rsv#0& 9Qyr #0&

. A 36
@Psén4%PsatAa (369

>Zggh_ mkeh\b_ ijh\_jy |Iky gZ rZ]_ koMHghbidegdgf
pbnj hl A h imgdlh\ ijb jZaj_r_gbb kddogbgh\ghajy r_ gl
600dpi agZq_gby b m\_ebqgb\zZxlky \ pbaéaz\hlj\kkljhZgh
IH rZ]b Kk ih \uihegyxlky \ h”~bg ijhlo\iZgghfrad pgbligl
bah[jZ  _gbx [_a hI\_~_gby [mn_jh\ iZfyélh jzZedh|hZ NNegb _
0jZg_gby j _ameviZlh\ N<Q b ihjh]l]h\uo hlRZgggbc lhej
g_kdhevdbo kljhd

GZ rZ]_ \uihegy |ky deZkkbnbdZpby o\u{j€dglucc k
dezZzkku 3~~~ "~~~ "~~~ b 3jmJh \haféy guo b _glZpb
i_qZlb pbnj gZ b”"_glbnbdZpbhgguo b [&ddhygkgdb b kd & glveagn
e_Jlddblz_furjbnlu Madb_ "_dhjZlb\gu_ b bfblbjmxsb_
ribnlu ijbf_gyxlky j ~dh GZ gZqZevghf wd&Zkkjuhaj@Zh
jZkkfzZljb\Zehkv ~\Z ih~"oh”zZ "ey khanNa§gby dedlkkiguicd.
hkgh\_ Zijbhjguo agZgbc h gZq_jlZgbb uxbnk Dbhfbg{m
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fZrbggh]l]h h[mqg _gby >ey h[mqg_gby HOpekkdbxdwd |h phkth
h[h[sZxs_c¢ kihkh[ghklIvx_Iky eb[h k[h]j ij ~klZ\bl_evghc
\u[hjdb eb[h jzZajz[hldZ Ze]lhjblfZz ]_gljZlpdbkdZdbo6Zyg
dhlhju_ b~ _glbqgu j_Zevguf B Ih b Ajmjh c i _[mgl kldhey
g_ " ev K ~“jm]hc klhjhgu \g_rgbc \b” piplmf_@¢Zgbyih\:
ba\_kl _g b fh | Julv hibkZg k ihfhsvx ZggeablhgZ\kuodb
jZajZ[hldm gZ[hjZ deZkkbnbdzZlhjh\ kfazhZgmufhyijiZ\beb
Ng_cC P e khh[gZzgghv k ~ “mdlb\gh]h ih”oh~Z Z \
jZajzZ[hlZggu_ deZkkbnbdzlhju g_ h[_Kil\gZjlzkikbhd&yzZd B
bf xs_cky \u[hjd_dexgblvky gZ ih~]l]hlh\dm ij_"klZ\bl_ev
\u[hjdb b bkihevah\ZgbfZriodghhh h[mqg _gby

>ey dZ ~"hc ba jZkkfzZljb\Z _fuo pbnj knthgagfydedbj b\ Zjgu
deZkkbnbdzZpbb Kibkhd ijbagzdh\ b ZjkKftze|B\edy fiko op't
fh gh gZclp3)\ < dzq_kI\_ ijbf_jz jzkkfhljbf ijbagZdb b
jZkihagz\Zgby pbmrjay3klyaghc h{ezklbkeyxlky ijbdgZdh

*

(5 Lg-a (3.66)
A-?5 P-?5 A-?6 B-?5
(6L°f§L i |'+.:Né;a |' |'+.ZNé;M t9 a (3.67)
d@A?6 O@4 a@A?7 O@4
%?5 é?%>5
(L i I+ .:NA9F ? Fs§ (3.68)
éégﬁ?S c@4
5 5 5 D-?5
gLilT+ .:NGEI I + .:N&2& (3.69)

A@0 @4 a@0 @76
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6 b 6 b

5 —7 75 6 7 °°
. . - 9.
GLefs8Ci 1 + .:N&gai | +.:Né;5t:—uEs;é (3.70)
Eé@é@—?s 5@%@;—?5 i
6 A 6 A
—9 7% P25 —9 °° DP-?6 i}
(Lef8™ 01 1 + .:Nga [ | +.:Né;'§t:—v'vEs;a (3.71)
'ééoso@“D‘)G ééqso@“m7 ~
E2®g ¢ g I
8A 5 6A 55,
(L 1T 0 + .:Na&ad; (3.72)
aé&é?s cC@4

ljbagZ@ £hlghr_gb_ \ukhdurbjbg_ HklZéymkihevamxlk
"ey hij_"~ e _gby gZebgby beb hlikmlkl\by hbeZXKkldb cc
hij ~ ezgguo mZk[{§Zo gbykf jbknm3gi)d

F, s
g Fe
F,

JbkmgBHi MqZkllhdh[jZ " _gby \ dhlhjuo \ugbkeyKlky ijbagZ

?keb ke_"mxs__ eh]bg_kdh_ ijZ\beh bkibkgghlZ |hk
pbnjhc 3 °
(s Rsas #3&Q (tat #0&P(raw#0&,(L r #0&g L r
#0& o(P raw#0&. P ravyw#0&. (L ra
>ey dZ "hc klyaghc h[eZklb ijbf_gy_ IkyZlhjkl\v g
jZkkfzZljb\Z fuao @BsjdtavavaaAyZy k\yagZy h[eZklv jZkk

(3.73)
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"ey q_lujzo hjb:. B2 Hc&zdyr= <uqbkey gy i dhebq_KkI\
JjZkihagZgguo GYey hjb_glZEZp®d rZ]_ jbkmghtuihegy |k
hij_~ e gb_ hjb_glZpbb

KL ;NCI_;I i S p0py | OECD,gM4& (3.74)
UBIARS<Bh& Lpsapca748494; PB5A6A4T&B404;
1" Sp£\_kZ ijby_Kz "ey dbbp 3 \ "\Z jZzazZ gb ' _ qg_f "ey |
|1Zd dZd ~ey gbo \_jhylghklv eh gh]h hdiggjpnc” fgbybNuev
nhjfme _ mqgblu\Z_| |Th qglh gZ hij b e[hgh Kjde\
\ebygb_ hdZau\Z_| jZkihagzZ\Zgb_ g _njdhgevdib®db gZaduaop
J amevlZlu

ljbf_j dhjj_dpbb kdhkzZ b i_j \hjhlZ bahgjzk]lhjhygu
dZjlhgdb ihdZazg #882jbkmgd _

>ey hp_gdb dzZg_kI\Z jZ[hlu kihkh[Z [Jdekhjldzhjhhkjh
bah[jZ _gbc jZaebqguf h[jZahf hjb_glbjinddggkild jin &k difzrj | |
DZ ~h_ bah[jZz  _gb_ kh”_j"Zeh dzd frodhdbmztk kf Zdgjro\Baf u
pbnj <k_]lh gZ dZulhhgdZo pbng gbkeZ r_klb jZzkkfzZljb\z _f
rz)z jbkB89Hh[s__ gbkeh kl\yaguo h[eZklhdhlehklZ\ey _
j_amevlzZl_ihjh]lh\h]h hlk_qgq_gby j_ameVIkilZe blkQ gZ gp lkro
k\yaguo h[eZkl_c b g_ fh]lml [ulv deZklkb™blghbjhiE galke¥ bjl
pbnj gZ g_jzZ\ghf_jghf p\_Ighf nhg_ @&gidbf_¢g_ kgdhjgkdh p
ly" _eh jZkihagZlv "Z°_ g_eh\_dm Bakkkhdb\dBpky "eyhde.
pbnj 2 [ueb deZkkbnbpbjh\Zg8 higgh gu d deZkkm 3
ljhbahreh g_kdhevdh eh guo kjZ[Zlu\Zgbc \ZLjBa |
deZkkbnbpbjh\Zezkv dzd pbnjz 3~ qlhy ihedhZbhipvyhe.
hijb_glZpbb H”bggZ”pZlv jZa h[eZklb bipphknZgdh \d Lt ZI
g _luj_ jZaz dzZd 3" Lhevdh ey h~”ghlihbbadhjd ggby jo
hij_~_ e _gbx hjb_glZpbb 1Ih blh]zf ~Zgdpg@ylhkjbjhgbgby
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jZajzZ[hlZggu_ ~_~miKbljbrihroh~hf deZkkbnbdZlhju |
AhklZlhggh ahjihrhg | g _h[oh”bfhklb 1jZlblv RhayZgb:
Zevl_jgZlb\ghlh \ZjbzglZ k ihfhsvx fZrbgidghlhh"h[*kgb g
\\_jo.

ILYA SAFON
T978/1215 - S ELECTRON

JbkmgBAi 1jbf_j dhjj _dpbb kdhkZ b i_j \hjhlZ bah[jZ  _gby eb.p \t

JZ[hlZ kha~Zgghfih kjZ\gb\Ze ZOCRKR¢&IRIS Prdl [144 b
FineReaderl0[149 dhlhju_ bf_xI nmgdpbb Z\IhfZlbqgq_kdhd dt
ih\hjhlzZ bah[jZzihdbygmlh]lh gZLZ[¢bBZ4 kh™_j bl j _amevl
kjz\g_gby 1j_"~eh  _gguc kihkh[ ihal\hedaeRjj dkembiyg_ ~*_
hjb_glzZpbx dZjlhg_d glh kms_klI\_ggh qhelwrijh]gZO®R,_ ki
ohly hgb ~ey hij_~ e _gby hjb_glZphbhbepNaki hpabgng uz edph gb [l

LZ[eEB.14 J amevlZlu jZkihagzZ\Zgby pbnj b hipb* "eew
ih\_jgmluo gZ f kdhr_gguo dZjlhg_d

IH JZkihagZlgm] Hij_~_e_gZ hjb_glZpby d
ReadIRIS Pro 11 74 72
Fine Reader 10 63 69
lj_~eZ]Z_fuc ki 86 99
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<u\h?u ih |j_Iv_c ]JeZ\_

lj _~klZ\e gkl fZlbazZpby bkh&h[jgZbcgbc \hagbdZxs
dhibjh\Zgbb b kdzZgbjh\zZgbb k khojzg_ \gb_IZhgad jfZpb be
gZb[he_ _ djblbgqgu_ ~ n_dlu kdzZgbjh\ZgghihZbhghJjdhlt
j_dhf_g~m_Iky \h \kljh_gghf IH

lj_~eh” _gzZ f_Ih"bdZz kh\ihdmighklv f_Ih”2h\ " bfh\ih:
kdZgbjh\Zgby dhlhjZzy \dexqgZ_ | wlZiu mkljZgnghkyh
kdZgbjh\Zgguo bah[jZ  _gbc b ijh\_" glyg_hkoHfbdghZpbX
khojZg_gby bah[jZz _gby \ f _IZnZce \ khhilgb!lkihbdbe bk
kf _rZggh]lh jzZkljh\h]lh kh”~ _j"bfh]lh F_I1Z*"Bbdg _n\2Zjithle 2}
hp_gdm izjzf_Iljh\ h[jZ[hldb b k_]f_glZybigbiddbagln [jjZa| gr_
Z azZl_f h[jz[hldm bah[jZz _gby k jzZaj_r_igevlah\ZZ &,
lj_~eh” _gu kihkh[u hp_gdb b dhjj_dpbb hlkdhkXZgp
"hihegbl_ewg@liglb ih”*Z\e_gby i_qZlgh]h jZkljZ mkjhqr
dhgljzklz k_]f_glZpbb bah[jZ  _gby gZ IB[dZkldbjlbblgd
| j_gbke _gguo kihkh[h\ \u[jZgu iZjZf_ ljuaZhpjkZdhh kb \
jZaj_r_gbdiZzgbjh\zgby 1Zdbf h[jZzahf hl ihevah\gEZkeéyhgd!
dzZdted[h iZjzhMF_IhA*bdZ j_dhf_g"m_|I| ihke_"~h\Zl _evgh!
ij_"eh  _gguo kihkh[h\ h[jZ[hldb kdZgZjh\glmpygh]h bah][]j

ljb\_"~_giybf_ju ijbf_g_dbwh~heh]lbb GBJ ijb kha~Zghbtk
"ey FNI fblhA*bdb j_ "bfh\ kdZgbjh\Zgby “ey kha”"Amgydph
dZdkdZgbjh\ZlgbkhojZzg_gb_ ~hdPRPOF klZ\ \dlhjbaZpb_c¢c dh
kbf\hehdZgbjh\Zgb_ b dhibjh\Zgb_ "\moklhjhggbo dZjlh

J_"bf kdzZgbjh\Zgby b khojZzg_gby ~hdmdlhghzazZ\p 3"
dhglmjh\ kbf\heh\ h[_ki_qgb\zZ | ~\Z pbdldZ bi k\dZjggh & \iZ gib
kms_kI\_gghc ihl_jb dzZq_klI\Z jZkihagZbohghgphfl \BRIEZ e\
dzZg_kI\_ j_ "bf khan"zZzl nZce gzZbf _gvrj4Zhg jdbk _j& bghuf
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bkhevam_fufb \ FNI f_Ih~Zfb J_"bf dhibhphgdgbyg &Vmidk
gZ h~rgm kljZgbpm iha\hey | kdhjj_dlIb\jhlWZ Ilvjik ddlkZ db b ki
dZjlhg_d klhjhgu dhlhjuo jZa\zjgmlu hlghEbdZevgHhjZpm|
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—eZ\Z Ih"oh”™ d j_ZebaZpbb ki_pbZevdgmo j_"bfh

< "Zgghc JezZ\_ jzZkkfzZljb\Zxlky Kki_pbZeZidu ed/h gihffib k
jZkoh~guo fZIl _jbZeh\ b "~h[Z\e _gby \ gfZiglgZaZgdplgu
we f gliDZd ijZ\beh ih~"h[gu_ j_"bfu ij_~gZagZgklgu
ithklZ\ey fuo gZ djmigu_ ib "hjgtMZykl\ _ggu_ hj]l]ZgbaZphb
k_j\bkgh_ h[kem b\Zgb_ b h[gh\e_gb_ WWeyxlky igZkbh
dhgljzdlz Kjhd wdkiemzZlZpbb mkljhcklh\¢ygtZgoua@d Kk

e I< jy*» kemqgZ_ \ \hagbdZ | g h[oh”*bfhkdv nirhddpd c
kms_ kl\mxsb_ kbkl _fu kdZgbjh\Zgby Hgih\eZIbbyimkbk!l f
Bbeb \kljh_ggh]lh IH [_a fhrbnbdZpbb ZiizZzjZlghc qZklb

ljb fhrbnbdzZpbb \kljh_ggh]h IH h[tzf *“fzYdyZdbph
jZaf_jhf ~hklmigh]h ijhkljZgkdiglbroe \rebygb_ gh\h]h dFt
kms kl\mxsbc “he'gh [ulv fbgbfbabjh\Zghlb ghlvpddig \
bf xsb_ky nmgdpbb b g_ mom”rblv o0ZjZdbl|lkekidibl |
Li [m_Iky knhjfbjh\ZIlv ih~oh” | _  kh\Rdinipghzaflhv\3kihk
dhlhjuc iha\hebl \ dhjhldb_ kjhdb jZajajWdlvkb gbZel
j_"bfu i_qgzZlb imlzf fh~*bnbdZpbb NklIjk_oqe)iihf bf xsb
lj [h\Zgbc b h]jZgbqg_gbc

4.1. Ki_pbZevgu_ j_ "bfu i_qZlb

D ki_pbzevguf j_ "bfzf i _qzZlb fh gh hlg_Kib hZdlb”bft
\dexgblk ihfhsvx bgl _jn_ckZ ihevahdgilZydhlhjuee kg hf
hlebgzZ_ Ikl h[uqghc i_qZlb ;hewrhgkkihmxskhio pbZevgu
j_"bth\i_qgzZlb fh gh hlg_klb d h”ghc :ba dqXhvo "lgmiwdhg
jZkoh~guo fZI|_jeZombmical printng b ~h[Z\e_gb_ \ gZi_q.
Ahdmf_gl aZsblguo wsecufitygdrinting)
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4.1.1. WdhghfbqgZy i_qZlv

Wdhghfby jZkoh”~guo fZl_jbzZeh\ ih?jZamfiZkbh"Eh[dnZ
b djzkdb Ily_jkltve kljmcguo b Ihg_jZ ezZa_jgeno mjfoglvihg
dhebq_kI\Z bkihevam_fodzZél kkims _kj\mxfu i_qZlb gZ hj
klhjhgZo edupleX)b i_qZlb g_kdhevdbo mf_gvr_gguo kljZg
ebkln-up). >ey khdjZs_gby jZkoh”Z djZkdb jZaeb&Zdraft) b bf
wdhghfbgegdoc i_qZlb i_j\hf kemqgZ_ ih~jZamf_\Z |Iky (¢
g_jgh\bd ~ey hp_gdb jZkiheh  gby gZlih\gglZglgludghye f
ij_~ihezZ]lZ _Iky imkdZIlv gZi_qgqZlZgguc “hhkdhfhgl <h” hichmh
kemqz_ g_fgh]lh kgb Z Iky jZkoh” djzkklbh ifthndmih§
g_agZgbl_evgh hlebqgz_I|ky hl i_qgzZlb ,Rhaklhodduf 2y kZ\dqg
mkljhckI\Zz AZgzklmx j_"bfu q_jgh\hc b Zibd higkhi hleegqgahm
hAbgZdh\uc kihkh[ ih”~]lhlh\db bBah[jiZqdlbbc jZaebqgZxlk
\_ebgbgZ khdjZs_gby jZkoh”Z djzZkdb Hgh[hkdbzeleybh
j_bfh\dzj*"bgZevgh jZaebgzZxlky Ihkdhevdm wdahghlibgd
m” r \eyxlqZlv gh b \_ml d mf_gvr_gbx dhebfg]kZ\z
ihalheyxl khdjzlblv ihlj_[e_gb_ we_dljhgwg jJib[ghlum]lec
j_"bfu gZau\@dheh]bggufb beb ja bdZ§h cqz[b5(J.

H~rgbf ba gzZb[he__ jzZkijhkljA§hygdj&s _gby jZkoh”Z
yley Iky mf _gvr_gb_ hilbg_kdhc iehlghklb_gilhqzZIlZglt
kKhhi\_ITklI\m _| ih\ur_gbx yjdhkgezjguc wlhikl klZgh\b[k54, k
154. LZdhc kihkh[ ihalhey | “hklZlhggh |hqgdbpgnmedllg\hz
djZzkdb gh \bamzZevgh_ dzZq_klI\h ]jZnbdikyb BadkjzZ _ng
klZgh\blky f_g_ _ dhgljZzklguf gzZ djZyo ikbf\dye hikyb \db @
g_jZ\ghf_jghklv \ kbem ijbkmlkli\by gZ hl§Pgxbpazzohgg bh
djzkdlgg__d ihemlhgbjh\Zgby



139

>ey ij_"hlI\jZs_gby bkdzZ _gbc djzz\ km&_Kkl\hn~lh\¢
dhlhju_ "~ _eZxl| k\_le__ lhevdh \gmlj_ggb_dk]&ZzkI]g Zknbasf§h
we f_ gJ168 154. < wlhf kemqgZ_ dZq_kl\kmBlikldZbdh \ur _
j_]ImeyjgzZy | _dkimjz h[jZzam_fzZy i_qzZldufggdloljfekl
ohjhrh azf_IgZz Dhebq_kl\h kwdhghfe Iggthd kiphZkdlbfh
bah[jZz _oH¥$5q ihdZazZgh qlh _keb ~h jzZkljbjh\ybegbquipk
yjdhklb \gmlj_ggbo h[eZkl_c ]jZnbq_kdhdd gkéZdglghh\ aggZ
"ey \k_o ibdk_e_c¢c h[eZklb kAgigb[ZhmdyIM gZ[ex"Z|_eb h
\bamZevgh_ dZq_klI\h gZi_qZlZggh]h baH[jZeygb¥jm\b
I _j_qbke_gguo kihkh[h\

Ihkdhevdm qgZklh J[hevrmx qgZklv “hdmf_glh\lhaz
p_e_khh[jZzagh mf_gvrZlv jZkoh” djZkildéh\jbjbndZ\ b >kebyf \v
p_eb [ueh khakdhevdh 1Zd gZau\Z_fuo wdhghfbqgujo r
EcoFont 15 bRyman Eco 157 |Ijbf_j | _dklZ “ey HqdrohZihdZaZg ¢
jbkmgd _ < "Zgghf rjbnl_ \gmljb kBEXKIkghtjjdkabheZh[e
dhlhju_ ijb i_qgZlb g_ aZihegyxlky djZkdhc

ecofont

JbkmgHdljbf _jl dklZ ey rjReoRoOnt Vera Sans.

:\lhjuEcoFontmI\_j %E[15 qglh ijbf_gwgthghfbgguo rjbnl
A"hdmf_glZo ihal\hey_ | mf_gvrblv dhebq_khigh jiZkihgVi&ag Zf|
HAgZdh “hey wdhghfbb djzZzkdb kbevghb &z \fb lckkll\IZI j]Zg §_bjl
ribnlz Bkke_ "HAxBgbhdzZau\Z | qlh ijbf_g_gb_ wdhghfbq.
wdhghfbl hl %ANhg_jZ “ey gZb[he__ jZkijhkljZgzgguohlZ:

~h imgdlh\ D g_"hklzldzf wdhghhfdbx djKikhddw akh \i i
wdhghfbgguo rjbnlh\ ke ~m_| hilg_klb |Ih qlihekdh Rmm
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hl]jZgbqg_ggh]h gZ[hjZ yaudh\ mo®CRZ_lkkyigd&Z4qqXkl¥hglgh]
bkihevah\Zgb f 1Zdbo rjbnlh\

4.1.2.1 _qZlv aZsblguo we_ f_glh\

;hevrh dhebq klI\h iheb]jZnbg _kdbo | _ogheh]beyij
aZsblu [Zgdghl p_gguo [mfZ] b “hdmf_gbh\ebmghkBAY |
kh[kI\_gghXllbihl ihA™ _edb b nZevk[isp dHEmibtkgu ijbgl_ju
kihkh[gu i_qZlzZlv aZsblgu_ we_ f _glu klheg_ KI\Z\uka
ki_pbZebabjh\Zggu_ iheb]jZnbqg_kdH"rgadkjiyhckd¥Asblgu
we f _gllhh " gh kha”BlywZ hnbkghc |_adhdijbf_gy_ nhMNey
ij_~"hlI\jZs_gby dhibjh\Zgby b g _kZgdpbkighjkijyZgghbhpt
gZi_qgqZlZgguo “hdmf_glh\ GZijbf_j ijbgkih]pZmylgdloc [ir
IbibggZy \ukhlZ kbf\heh\ fhdjhl ~hklz f@gd. Ijb i_qgZlb g.
ijbgl_j_ \ukhlZ kbf\heh\ fbdjhl_dklZ khkhgheybihhd&hmdll h
imgdIX72 *xcfZz hdheh [1F#8ifL f g f g _ ~Z _1Zdhc |_d
g fh” _Iijhgblglxhhjm zgguf JeZzahf |1jb dhibjh\Zgbkkdhih f
| ogbdb fbdjhl_dkl bkdzZz Z_Iky qlh iha\hZzggulcbkiba et adl\
azZsblu hl dhibjh\zgby JZamf__lky aZmklkabyglZelblk ek §l
ki_pbZebabjh\Zgguo mkljhcklI\ fh gh ihw%_dZpkdeaz'sgd gu
gZ hnbkghf ijbgl_j_ gh ij_"ihezZ]Z _ |ky Iqlbhfuweéz de
aZsbszZ fhlh Ibiz "hdmf_glh\

>ey ij_"hl\jZs_gby g_kZgdpbhgbjh\Zggihy}hg¥Zkqghlka gz
Ahdmf _glh\ \ gbo \kljZb\Z |ky 1Zd gZauhZyfhoc @EZdk\h
dhlhjuc fh™ _I [ulv \b”_g beb kdjul ?keb\IRPjyA tkkdjbf_dh ¢!
ijbgl_jghc Kkl_]Zgh]l@&hbkhlhjzy ij_~ihezZ]Z_1 bale_q_gl|
khh[s _gbwlzf ZgzZe&wafyybjh\Zggh]lh bah[jZ  _gby [mfZ gh’
;hevrbgkl\h hibkZgguo \ ebl _jzZImj_ f_Ih*hXgihbj&nbhékc
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jZ[hlu k I _dklh\ufb “hdmf_glzdh hkghfidbghke "mxsbo ih”"

dh”bjh\Zgby kdjulhc bgnhjfZpbb

X kM\b] kljhd I _dklZz keh\ H#d2iledf\heh\

x fhrbnbdZpby nhjfu beb p\_[1B5ki67\heh\

X "h[zZ\e_gb_ f_Ihd beb baf_g_gb_ \b"Z Zydy dhghédmadr
h[eZk$168i17Q.

Hij ~ eyxsba&ezZz”™ \ jZajZ[hldm b ijZdlbg_kdmx | Ze

I _qZlb aZsblguo we_ f _glh\ k ihfhsvx hnhkglohéZeg K€

bkke ~h\Zl _eb bXdoX{lFl]. D gZb[he_ _ ba\_klguf kihkh[Zf

ke "mxsb _

1. >ey Zglebckdh]h yaudzZz ZjZ[kdbo ptdhmzpkbf\kieh)\dilmg
ki_pbZevguc fZljbgguc rjbnl dhlhjuc iha\bdyhll _dk§Z
\ukhlhc kbf\heh\ g fgh]h f_gvr_ h~gh]hmldpdhZjZ KkdhH|
ojZgylky \ nhjfzl_ Tygend Postscript 173d. GZ jbkmgd _ ih
ijbf_j gZi_qZlZggh]lh fbdjhl_dklzZ kdZgbjhdBEfGgBah k hyl
2400dpi.

2. 1 _qZlv gZ jz\ghf_jghf nhg_ [bgZjgh]h bBadkjZ _dbighjue
\brgh ijb ijhkfhlj_ A~hdmf_glZ ih® mlehzlemk&dbfgkd \b”*g
ijhkfhlj_ ~hdmf_glzZ ih”™ hkljuf m]ehf LZdhclkwnaddk:
bkihevah\Zgby \ "hdmf_gl_ jZaebqgguoZglgyb kd hidweami k b
jZagu_ nmgdpbb ey hjb_glZpQAlygytgdZ d}2kdmdhgZ b eZ
| dklZ beb bah|[[jiZz3. gby

3. ITh*h[gh ij _"u"ms_fm lkkhikkéyam |ky ~\Z \b”*"Z yq__d ihe
NZxsbo h”bgZdh\h_ jZkij_~ e _gb_ p\ _|IZ hgphdehgdbc
kf s_gu hlghkbl_evgh |hg_d \ “~jm]hc glh _jjba
ithemijhajZggmx iezgdm k gZi_qZlZgghca\g2y gl cn\A
eZl_glgh_ bah[jZz  _gb_ hhjZjdg\Zgby fmZjh\[iT4§. mahjZ
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4. DZd ijZ\behlehs _gb_ bgnjZdjZkgh]h baemi_gbylggth
lhg jZfb jZaebgKRrl&kyzZxlky "~\_ jZagu_ dhf[bgpdpblh\&
dhlhju_ ijb h[ugghf hk\h&ijpmbfZxlky q_eh\ _dhf, ghbg
hlebqzZxlky ijb hk\_s gbb bgnjzdjzkQus. bklhqgbdhf

5. 1_9gZlv \ nhgh\uo h[eZklyo kdjulhlhbRhh[Z[ghgZ ba "z
lhg_d 1Zd dzZd “zeluc gZbf_gzZ [WfCMy& p\_Ih\
Khh[s_glkh” j"bl bgnhjfZpbx h k_jbcghf ghf_j_  nbklj
\j_f gb i_qgZlb H[uggh ih*h[ghgZkhhigl gb® glbnbdZphb
dh~hf mkljh ddachihe Identification CodéMIC) [176.

SEATZ=E7=GLOSS=FORMULA
JbkmgRd1jbf jfbdjhl_dxddx, \ukhlZ kbf\heh\2% dhkf1/100 *x cfZ

| j_gbke_ggu_ kms_kl\mxsb_ f Ih”u i_qZglbha& Zsfb bglu
Jjy» hljZgbqgq_gbc b g_"hklzZldh\ F_Ih”u baf @ybs
ihemlhgbjh\zZgby Ij_[mxl| ijbkmlkl\by \ ~hdnjheglrbo®hk
iehszZ”b hl[ezZkl_c¢c k_jhlh p\ _1Z 1 _qZlv flgdghlhekdh \
g_kdhewddwtioba ki_pbzZebabjh\Zggh]h kbkl_fghlh IHu®&"_
dh”® mkljhckl\Z qzZklh g_\hafh gh dhjj_dliplh bae\e qZk
A"hdmf_glZ

42. EhdZevgZy fh*bnbdZpby dh”*Z ijhp_kkhjZjZghbt\uc

Hluqgihhp_ _kkhj jZkljh\uo bahRIE)j_gledam _ I|ky \h \kljh
IH mkljhckI\Z i_gZlb bgh]*zZ \ kbkl_fghf 2%+ _Igbb Igh\+
ki_pbZevghlh j_"bfz \h \kljh_ggh_ IH knhgkk\l\mxadlod 2z
ke "mxsb_ Ij _[h\Zgby
a) G_ "he ' gh [ulv \ebygby gz \j fy b j_amevlZIbf&AYhilugZijt
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b) <j _fy i_qgqZlb \ ki_pbzZevghf j "bf_ g ~"hé&jgfty iij ddt&I
hfugghf j_"bf_gZ azZf _Igmx ~ey ihevah\Zl_ey \ _ebqbg
c) G_h[ohANbgEkdhevdh wlh \lih§bfohbjh\Zlv jZzaf j "h[Z\
ijh]jzffgh]lh dh~Zz
>Z[u m~h\e _I\hjblv wibf Ij _[h\Zgbyf knmjsled jiiVzodsh
ijb dhlhjhf \uiheggbilkyehdZevgZy fh*bntRIZpby dh"Z
x hij_~ eblv \ kms_kl\mxs_f dh”~_ 1Zdbl P kdlZekdhal \ |
fh gh \uihegblv i_j oh” gZ ijhp_"mjmbjZeieghaBiplpb’ kkfiZ
azZl_f \ _jgnmdivkgh\githke ~h\zZIl _evghklb ;h[jZ[hldb
X \u[jZlv \ugbkebl _evgh ijhklhc Ze]lhjblf bfmxsb& ebhafZp
"ey bkihevam_fhc \kljh_gghc ieZlnhjfu
X ijb j_ZebazZpbb i_j bkihevah\Zlv kiin®RIKhmgdpb b\
<ukhdhmjh\g \Zy ko HIP jijhddazZzgZ gZ jbkmgd_
hims gh fghlh \Z guo N 1Ze c gZijbf_p_ ijp\h[jnAc
ij_h[jZah\Zgby kbkl_f dhhj~bdigpinghp la8izL f g f g _
beexkljbjm_| hkgh\gu_ wlZiu h[jZ[hldb b ihlhdb "Zgguo
GZ \oMRIWP ihklmiz | f 1IZnZce k ]jZnbg_kdbfb we
nhjfbjh\Zgby bah[jZ _gbyRiB)\ghegy | Ijb [ehdZ :hi_jZpbc
x Bgl_jij 1Zpby nhjfzlz f 1ZnZceZ bale _gqbgmij4)Enbkgb
aZibk_c
x HlIjbkh\dzZ j_g” _jbg]l ]jZnbg_kdbo we ZlZph\l §Zda4 hijl
bah[jZ _gby
X lj_h[jZzah\Zglgbkh\Zggh]lh bah[\j42_ qg@bguc jZklj
GZ jbkmgd __ pbnjZfb ithdZaZgu Ijb fmp*"neekhR[jdde
\uihegblvj_ *"Zgm mijZ\e_gby gZ nmgdphb gh\uo j_"bfh\
1. Fhmev jZkl _jbazZpbb rjbimlgh Baf gyllv[jZ  _gb_ hl"_ e\
kbf\heh\ | _dklZz
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Fhmev ~ dh”bjh\Zgby ihke ~h\Zl _evghkllo boedk[j2 cgl
gZ \uoh”_dhlhjh]h fh gh baf_gylv \b" [Zkl¢h\iug K aZlylg 2
f 1ZnZce _

. GZ \uoh”™_ ba [ehdZ ij_h[jZah\Zgby \"ghg¥YdbublyZajf fiy
\ p\_Ih\u_ dZgZeu ih”*]hlh\e_ggh]h “eyby qd@Zbjlfah[[4
p\_Igh]lh eZa_jgh]lh ijbhbgb 4 wlhd Z2NVFEuU

AZibkb
lf_lZaneZ

Bgl jij IZpby aZibk _c

> dh”bjh\Zgb_ihke_ _~h\ZI_ evghklb
ibdk_e_chth\uobah@?‘_gbc

| DhA kbf\hez b Ijbfblb\u
;Zﬁug\U-b iziZf lju \_dlhjghc
ahliz _gby | tipniz JjZnbdb
! ‘ J_g”_jbgl]
LiZgknhjfZghy .
bah[jZ' gbE[N Jzkl jbazgdby {“émﬂ“jf
dhhjrbgzl rﬂnﬂh‘D rBfmé%h\
kljZgbpu J

Bah[jZ _gb_\
dhhjrbgzZlZo
. kljZgbpu

lji_h[jzah\Zgb_ \
i_qZlguc jZklj

Bah[jZ _gb_\
\b”r_1_9gZlgh]h
JZKkljzZ
JbkmglBdtKo fZ jZ[RIPuk mdZaZgb_ f fh*me_c ey i_j_"~"Zqgb mijZ\e _
j_"bfui_qzZlb
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;_a h]jZgbq_gby h[sghklb ij_~eh” _gguekihAph khjphfZg
gh\uoki_pbZevguo j_"bfh\ i_qZlb "ey eZa_ jghRIFP, ij
I _"gZagZq_gghf “ey i_qZlPostscliginfZld.e<Z | amevlZ|l_ ehdz
fhrbnbdZpbb fh"mey jZkl_jbazZpbb kbf\hehbfj aZelbdba\Z
dhibjh\Zgby azZ kqzl ] _g_jZdbdjRgBEf\dellm dpzZIb fbdjhl_d
[177i180 b j_"bf wdhghfbqgghc i_q[28h 1BAdkl@alzf fh~ bnbdZj
fh mey ~ dh”bjh\Zgby ihke_ "~h\Zl _evghklNuoibx&kh[gZC (g
kharzZgu bf g_jdicN_qzI[B83i188 b j_"bf azZsblu hl dhibkh\:
ihfhsvx]_g_jZpbb fbdjhbah[pd. >gbj&Z\e _gb_ h[jZ[hldb gZ
[ehdZ ij_h[jZah\Zgby \ i_qZlguc jzZklj aihaAlhebez j_ Z
\kljZzb\Zgby kdjuldo_BZAZ fukedmf [1BDi19]].

43. 1jbf_ju ijbf_g_gby ih"oh~Z d j ZebaZpbbhf_ “bfh\

< NZgghf jza”_e_ ijb\_~_dufqgjdujjbf_g_gby ih”oh
j _ZebaZpbb ghluo ki _pbZevguo j_ ~bfh\diZengltbc aizh kigrel d
dh~Z ijhp_kkhjz jzZkljh\uo bah[j&ZfuglhcqzZlb fbdjhl_dk
wdhghfbgghc i_qgZlb \kljzZzb\Zxlky \ fh mgewnljiZ\kl <jbjaZpb
g_jgh\hc i_qZlb h[jZ[hldZ \uihegy Iky Rhoght_fbgagHek
N dh”bjh\Zgby ihke_ ~h\Zl _evghklb ibdk[j& c gjdEk\jhhtm ek
jZkl _jbazZpbb rj@nltbf "h[Z\e_gby \ *hdmf_gl kdjuluo P</
gZ \uoh”™_ ba [ehdZ ij_h[jZah\Zgby \ i_qZlguc jZKklj

431.= g _jZpby fbdjhkbf\heqZlbdjhl dklZ

D g "hklzldzf kijh_dlbfeyZdigdphi_ _dBdjhrjbnlh\ 1zZdl
d ZMicroText Specialty Imaging Fontd hfiZ g Kérox [179, hlghkblky Ih qglh
kms_ kl\mxl 7~ey h]jZgbg_ggh]h dhebqg_ kNjAaadglby il
ribnlh\ \ Ahdmf_gl I|j_[m_Iky mklZgh\dZ giZz 1B >y p
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ihevah\zZl ey ij _~ihgblhil levdgafh ghkj¥!lzZIlv fbdjhl_dkl gZ
yaud_ b ba ijhbaVKHevgh]h
Kihkh[ ]_g_jZpbb fbdjhkbf\heh\ ©gZ e_Im?2

GZ i_j\uc \aley” ij_"klz\ey Ilkybkihavah\Gghhdmf gl _
kharzZgghf \ ex[hf ijbdeZyaihfIM4SWord |_dkl k jZzaf_jhf rjl
ih \_jlbdzZeb d_Je_f hpgfgulfbih]jZnkdhfm @80 nfidf
gZi_qzZlzZlv wlhl ~hdadbglh[hzahf ihemqgblv fbdjhl_dkl
i_gZlb | _dklz 1Zdh]h jzaf jZ jZaebgbfuklihféhdh HdMhe¢wg
ribnlh\ gZijbArigl >ey[hevrbgklI\zZ k_f_ cklI\ [1%hIhAkh|[ _gg
AN dhjZlb\gwobfblbjmxsbo jmdhibkagllb_ \k_ kbf\heu klZg
g_JjZaebgbfuhy jZaebqgbfhklvx ih”jZamf_\Z_ Iky \hafh g
jZkihagZlv gZi_qZlZgguc gZ [mfdbkihlklwfdaiheZgbb m\_ebql
kl _deZz

lj_"eZ]Z fZy ehdZevgZy fh”bnbdZpby b "mgynIhX|
ihalhey | ] _g_jbjh\ZIlv fbdjhkbf\h¢wr7idg¥x e4dmjbkmgd_
ihdZazg njz]f_gl ko_fu h[jZ[hldb \ fh~mejbnjlhkl RiPazZ
Postscript 21] Qlh[u ba[_"ZIlv ih\lhjghc jZkl_jlpAgkbibjfZlpb
kbf\hez \ khhiI\_Ikl\bb k jZaf_jhf rjbnlZi bggdbjba §bdlfhj:t
hibkZgby \ dzZjIlm [bl [bgZjgh_ bah[jbdkigbvakbfhikjy Al
(fontcache).>ey khdjZs gby h[tzfZ bkihevam _ fhc hdZjdublbh
"ey [hevrbo rjbnlh\ g_ khofoagoagh&y<\wlm ko fm ~h[PXXey
[ehdZ h[\_"zgguo gZ jbkoldbjghc eblédf cg gb_ iZjzf_
ribnlz ~h j_ g™ _jbgl]Z kbf\heZ \ dZjIlm Ehlub[bafihdkegb d

?keb “ey i_qgqZlb ihklmizZz | kbf\he rjbnlZbj&aff j@ inh
[ehd  baf_g gby i1ZjZf _|Ijh\ rjbnlZ gZa\gygblkylgddticaa Zf _
jZaf_j mklZgZ\eb\Z _Iky jZ\guf i Helydticafh [ mk[ehj\e _g | _f
wlh h”bg ba klZg”*Zjlgudostgdripth\N wlhf rjbnl_ kms_ Kkl
gZq_jlZyph) "ey fghlpaudh\ nhjfZ gZq_jlZglbcgijrkhl’Z j I
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A dhjZlb\guo we_ f _glh\ gZijtsérif) alZkafqjdrjbnlz \ I m g
ihal\hey | \uihegblv j g” _jbg] kbf\hezZ hzdzZacglthgb®§ dhghw
ijb jZkl _jbazZpbb ijbf_gy IK93otbgpdblyj] ijZ\be “"ey memqr ¢
hlghkbl _evgh fZe gvdbo f_gvr_ imgldhlji\ d mfd\h eDvjrh f | Z
ribnlz | _f [hevr_]h jzZaf_ jZ ihemqZ_I|ky "&Zjl&Z nmbl elmdh
\j_ f gb g_h[oh™eih]le h[jZ[hldDb

Dh” kbf\heZ b
iZzjzf_lju rjbnlz

LZdhc kbf\h
iZjzZf_ljzfb _klv \
font cache?

>Z

w
)
-
«
«
=2
|
o
N
c
el

>Zg9gZy dZ]
fh™ | Julv
khojzg_fogrt \

>Z

A 4

KhojZg_gb__ dZijfamt fhdhé Bale_q_gb_ dZjlfantdache

»
»

DZjlZ[bl kY
bah[jZ' _gb_fkbflhez

Jbkmg@HdEN|Z]f_gl kohfiZ[hldbhAme _ jZkl|_jbaZp bbRiA Padtsdript.
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>Ze _ kms_klI\mxshbhjc gffehldg]Z ba dh”Z kbf\heZ b
hibkZgby ”"ey rHendéita jZaf jZ imgdlh\ kha”*Zzl dZj
bah[jZ  _gb_f kbf\hezZz < dZzjl_ [bl _"bgbpdZkahflhcldhaogd
ghevgzi_qzZIlZ fhc >ey bah[jZ  _gby kbf\hed_ kljhbkkih fihkdt
hi_jZpbb mlhgvr_gby lh  j_amevlZIZf ZgZedragbyf_
ij_~klz\e_gguo \ HI#hj®® \u[jZg Ze]hAbmediward [199,
dhlhjuc ~Zzl hklh\u ihoh b_ gZ bkoh”gebakbfhkye uk ihfjt
dhfizdlgh]h ijh]jzffgh]l]h dh~Z

Bah[jZ  _gb hkkh\h§ _h[oh”"bfh mf_gvrblv ~h bkoh”gt
ribnlz >ey wlh]h bah[jZ _gb_ jZa[b\Zgbkye mZbdk cadbcip_
bah[jZz _gby ?keb ohly [u h”bg ibdk_eVv kdyq_k&imih
khhi\_lklI\mxsbc ibdk_ev mklzZzgzZ\eb\Z Ilkemqgz_ \ iprdib\gh f

EXAMP
EXAMP

b)
EXAMP
C)
EXAMP
d)
JbkmghbhdBeexkljZpby wlZih\ ] _g_jZpbb f& dihkihb\héhygu_ kbflhet

d_Jey) Hklh\u kbf\heh\ ihdZazZggu_ g;&) khklldh\ubanyggvd ggu_ ~
p_e_\h]h jZd)fbjAE]h\u_ [blh\u_ dZjlu k fbdjhkbf\heZfb
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lhemqgzZ fu_ |1Zdbf h[jZahf fbdjhkbf\heu jiZa&llyb ke
ihfhsvx eZa_jghlh ijbgl_jZ H~”gZdh "@¥lpZajdpi lgbwyri
hlj _adb lhesbghc \ h”"bg ibdk_ev fh]lml Iv&khyo-tadjlyi "ohzlIiAl
azZjy*zZ \ wlhf f_kl_ gZ nhlh[ZjZ[Zg_ WIH atZdbkdI|bh]|ndf:
baghkZ nhlh[ZjZ[ZgZ b sz jy*"Z nZdlddE\b&HWKgdho Nayjyhn b
ih ijyfhc ibdk_e_c¢ k[hdm hl kj_"g_]hblwd&zey "Bghithel g e\
\Z°'gh Kk dZdhc klhjhgu lh hlj_ adjhi dgzal uijZx bkeghg h k | v x
gZeh]bggh _keb we_ f_ gl kbf\heZ ©OlpmdZ® ©4Zjijlin¢ v\ 2
mlhgvr_gby IjZgknhjfbjm Iky _“~bgkl\_gguc \ibdklghy ¢
ijhi_qzZlzZ _lky Ilhwlhfm d hiI”* _evgh jZBdhkeleXxhddlin\fan
©ijbde_b\zZ Ikya sz ~\Z 1Zd qlhJu wlbjhWelbdk_ ‘eym nkh
m]lhe Fh”bnbpbjh\ZggzZy dzZjlz [bl khpgZigy\_Iky \ dwr _

GZ jbkmgd_ ihdzZazg ijbf_j ]1_g_jZpbb éy)
jZkljbjh\Zgguo kbf\heh\ jzaf_ jzZz rjbnlzZz a )okhreghyd Ik
ihkljh_gb_ hklh\Z 4j%bkmgleaguf gZ jbkimgddZzaZgz k1bdZz
yq__d \ \ukhlm qlh ijb jZagpirkigbb IklI\vmkhIfbdjhkbf\he:z
\0.01 "xcfzJbkmghd k hih[jz Z_ | mfamgerv|gby kbf\heh\
ibdk_e_c¢c \ \ukhIm Blh]h\u_ [blh\u_ dZjZibk ¥FbdjHdkhk\l
3ijbde_ "gthihegbl _evgu_ ibdk_eb ihdZadflg gZ jbkmgd _

J _amevliZlu

GZ jbkmgd_ ijb\_~ _gh M\Z ijbf_jzdhiklzibgkhf glZ]i
1k jZaj_r_gb_f i _qgdphb < i _j\hf kemqZ_ bkihevah\Zeky fh
ribnlCourier (bkmghd) kbf\heu dhlhjh]h bf_xI ih Zemc
jZaebgbfhkRbew fZe _gvdbo jZaf_jh\ rjbnlZ <lhjhc Qghbf
ij_~ez]zZ_fuf kihkh[hf k ihfhsvx ]_g_jZpbdkgd dphlpbkimgh d
4.6b) >ey wlh]h b ihke_"mxsbo ijbWwlhtc\ Jejb\\bgdBgbjh\Zg
hilbg_kdbf jZaj_r_gbdgi Fgh]l]b_ kbf\heu gZi_qZlZggu_
Courier,g_jZaebgbfu ohly | _dkl fh gh ijhgblZlvy®Z éwoz Ik el
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AZf Ibf @By [hevrbgkl\Z ~jm]bo rjbnlh\ jZaebgbflkl¥
[m”~ | agZgbl _evgh om _  Ijb wlhf \k_ gbf\higu*edg4¥Z di
kihkh[hf e _]Jdh magz\Z_ fu

| gZlv fbdjhkbf\he®\ jZagbqguo yaudh\ jmkkdbc
g_f_pdbc ZjzZ[kdbc dhj_ckdbc dblz\dbdb¢j_ gihkgldbcihd
glh ij_nez]zZ fuc kihkh[ ihal\hey | ihemdg&bghlyfzic[rkfZRfh¢
m\_ebqgbl_evghlh kl_dez fbdjhl_dkl 7~ey \WaadhXkkdthhj
ZiZ[kdh]h < ZjzZ[kdhc ibkvf_gghklb bkuhekbMhly iebjal
keblg[9] 1j_"ezZ]Z fuc kihkh[ g_ ]ZjZglbjm_| degXgh]hZgl
hrgh]lh kbf\hezZ \ *jm]Jhc WIh h]jZgbdqeghyv ifhlgthfh~ibhrAbd
ZelhjblfZz gh 1ZdZy aZ”~"ZqZ g_ j_rZbZkhj_ekgbyihgkdbheb
lzd>_ kbf\heh\ dhj _ckdh]h ibkvfzZz | _kleyimdZaZgedph]lglgl
gZi_qZlzZzgghlh ij_"ez]lzZ_fuf kihkh[hf fbildjhl_dbklblke\dk

fbdjhkbf\heh\ ~h fdf Ijbf_j fbdjhl_dkilhiZf gZudihj ibdZa
jbkmgd _
PAFNGER LIES PREFPORE YOU, WERILYE
TWO OF ¥"S WILlL EBEZL?» YOO WSRICEHE ¥
OF T ANONG ¥US SAFTVEY WILL L2 Yo wu
ARO TERER WILL TRAFL7?70RT TE2 D2
TWE ANMONG OO0k PUNERER NOLY 0oL Y

a)

PANGER LIES BEFORE YOU,L W HILE
TWO OF US WILL HELTFr YOUWU WHICH =&
ONE AMONG US SEVYEN WILL LEY YOUW
ANODTHER WILL TRANSPFORY THE DRIN
TWODO ANMONG OUR NUMBER MOLD ONL Y

b)
JbkmgiedtL _dkl gZi_qZlZgguc ribnBhfjlnl@oyrierb) ij ~ez]zZ_ fuc
Kihkh]

SIU & 9

Jbkmgd1jbf _jgZi_qzlZgghlh fbdjhl_dklZ gZ dhj_ckdhf y:
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MICROPRINTING TEST

a)

b)
JbkmgBdtBeexkljZpby bkdZ" _gby fbdjhl_dklZz:&)bdhjhdj\Rigdhb
hib]bgZ®g fbdjhl_dkl gZ.dhibb

Jbkmghd N fhgkljbjm_| bkdzZ  _gby fbdjmiZgtkhz ¢
gZi_qZlZzgghf hjb]bgZe | _kl jZaebqbZ ¢B& kdigbikin g h d)
iheghklvx bkd2aah&ky b dhibjh\Zgb_\uiheg _gu k ihfhsvx
CLX-6240 <ukhlzZ kbf\heh\ fbdjhl_dklZ a@KhjkdkEiegyd | fdf
_klv jz\gZ \ukhl_ fbdjhl_dklZ gZi_qXéig dhcidilexf opétidity
Imaging Fonts jbkmghd DzZqg_klI\h fbdjhl_dklZ kjEXgrbxh

ki_pbZevgh kijh_dlbjh\zZg ~ey fbdjhi_& Zfltbof Eihkh[_ ~dB]h
dZjlu k fbdjhkbf\hezZfb ] _g_jbjmxlky ©gZ e_Im?2

J Zebah\Zgguc \h \kljh_gghf IH j_"bf fbuw\ailq
g_agZgbl_éebhglmzZz \j fy i_aqElkjZ\g_gbx k h[uqgguf j_"bf
dzd \ fh~ mev jZkl_jbazZpbb rjbnlh\ ~h[dhevgi Vkké¢Hn\
hi_jzZlhjh\ Djhf_Ih]lh azZ kqzl bkihewalh\Zgéy ajwdgZ gby
[bl dZ "h]h kiihnf\BeZ jZaf jZ b gdbalZgdkl jbaZpby \uihe
lhevdh h”bg jZa >h[Z\e _gb_d kljZgbhpZglettkkdlh]h Z[amc
jZaf _j rjbnlZz imgalkbf\heh\ fbdjhl_dklZ m\_ebqgb\zZ |
f g g _fgZz k qlh g_azZf_Igh ey ihevah\Zl ey

43.2.Kihkh[ wdhghfbqghc i_qZlb

Wdhghfbgqguc kihkh[ ij_~ihez]zZ | i_qZIvhggdm¥fulghlkh
dZq _klI\Z gh k azZf _Ighc wdhghfbb IhghjuqoutkjBigf gbX d
hif _q _gh \ jZa"™_e_ hfuggh IZdhchevreb kéhublgkhk



152

yjdhklb \gmlj_ggbo h[eZkl _c¢c kbf\heh\ ZH idlimj&Zf &ZfZ &
i_qZlguf jZkljhf \h \gmlj_ggbo h[eZklyo_dyrbéeZ]|&heékby
i_qZlZ _fuo Ilhg_d \h \gmlj_ggbo h[eZklyo _kbdewxeh\g bi
we f glh\dzjl_ [bl jzZkljbjh\Zggh]lh kbf\hezZ ijbgled_dh
\u[bjZ Iky kemqgqZcguf h[jZdhh| ghgaZ\b_j_ dex[d[53]U87.
WIihl kihkh[ \kljzb\Z Iky \ fh"mev jZkl_jGaKmlgbhd)rjbr
Baf _g gby izZjzf _Ijh\ rjbnlZ g_ ijhbkoh”bévdhafdgy ZIk
:gZeh]lbggh ] g _jZpbb fbdaZzkkf\hlebkihevah\ZrgbglhdwgZl
g_h[oh~bfhklb ih\lhjgh h[jZ[Zlu\Zlv dZjlu [bb FkjbnIKdf\
dhlhju_ ~ey wlh]lh az*"zZgbyzZgZdefZ\klj_qgZebkv jZg__
Ko_fzZ i_j_dexq_gby [bl jZkljbjh\Zggh]h kbf\hez
Ko fZ gZ jbkmgd_ ihykgy | jZ[hIm qedbybl{@l i
kemqgZcguo dhhjAbpdlZoijhlhlbi wdhghfbqgh]lh j_ "bfz i
bl _jZpbhgghebqg_kl\h blN2plblZgz\eb\zZ_I|ky jzZ\guf ijhb
dhebq_kI\ZHKbadu [bl kbf\heZ dhebq_kWMB BEhwejdpbphk gl
k>0. GZ dZ ~hc bl_jzZpbb ] _g_jbjm_Iky ik_\Nhklemigabgh |
A"WH- b ba g_]h Ijb\bZevguf h[jZahf \ugbkef)x)Ryddhlhj/fbt
kbf\heZ2ey Ih]h glhJu gZclb iheghklvx aZiheg_gopld Oj&}
kbf\hez njz]f_gl dZjlu [bl krpcglkhZ\gb\Z |ky k f&jby
dhjj_dlg__ ]h\hjblv h k_f ckI\_ fZljbdh I&e dZdIpg\ Kdd ew
[ulv dZzd gmezf 1Zd b _~bgbp_c ?kebkwe_dljgiusdDdpu |
kh\iz~zZxl Ih njz]f_gl [blh\hc dZjlu azf_¢&y \ky gf falhbip
jZkiheh  _gh g_kdhevdh gme_\uo [bl qlh djbihy\@Zbob
dihr_ggkinlgZ g_aZiheg_ggh]h ARG Iff qlh g_h[oh”~bfh h
g_kdhevdh khk_~gbo [bl 1Zd dZd _“bglkdgmguzggme _\hixg bl
g_\_"zl d ihyle_gbx ©iylgidrtegyZeky i _j oh”™ d ke_"mxs_
FZljbpuds b $5 jZaebqzZxlky \ azZ\bkbfhklb hl jZa[53_ gt
GZijbf_j ijb jZaj_r_dgplkihevamxlky fZljbpu
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H s s s H
s s s s r,é
$ L is s s s § (4.1)
ls s s s N
IH s s s @
S r s
$sLa r ria (4.2)
S r s

] HhagzZqzZ | qlh wihl we_f_ gl fh™ I [ulv dZd l1Zd b

N = kWH

A 4

lhemqg_gb_dhhjfd kZIlu
ihfhsvx ]_g_jZlhjz
ik_\"hkemqgZcguo gbk _e

>7Z

Njz]f gl dzjlu
p_gljhirc) kh\iz~rz |
fZ1jbp Bg?

A

G_lI AZf gZ njz]f_glz [blhah
p_gljhirt) gZ fZIjBpm

>Z

Jbkmgi®dKo_fZ ZelhjblfZ i_j_de“bgbgmypwb\ kemqgqZcguo dhhj*bg.
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Hp _gdZ wdhghfbb Ihg_jZ
DzZq_kI\_ggh \ebygb_ kZgZf dhebq_kl\h i_j dexqg_g
ijhbeexkljbjh\Zgh gZ jbkmgl=0,2i_jljdbexqg_gguo [bl g_fg
wdhghfby Ihg_jZ g_ \kkhdZ iHpdb \ky \gmlj_ggyy hl[eZKkl
ihdjulZ h[ezklyfb dhlhju_ g_ [m"ml aZihedhgbtfblhglhg
kms_kI\_ggh \ur_

a) b)
JbkmgHd+tBeexkljZpby dhebqg_kI\Z i_j dexq \gdad wlfkbgYhheZzZ
aZ\bkbfhklb hl izZkXEO27Z) k=1,4.

lj_"\Zjbl _evgZy hp_gdZ wdhghfbb Ihg_jdhf\usheg)
ijh]ljzffgh]lh wfmeiyihgZ ih"kq _1Z dhebq_kI\Z i_qgqzZlzZz fuo
wdhghfbb Ihg jZ jZ\ _ ¢
Op F 0%

%L 05 srr-a (4.3)

]* O £dhebq_klI\h i_qgzZlZ fuo lhg_d ~ey ghjfZEvlgbjlh |
dhebg_klI\h IThg_d ~ey wdhghfbggh]h j_"bfZz

LZ[ebpZ khA_ptdbghp_gwdhghfbb Ihg_jzZ \ azZ\bkt
agZq_gby izjgfelyZ"hdmf_glh\ bkihevam_fu®0 24K320.Z]!
Bkihevah\Zehkyv dhgklzZglgh agZq_gb _ i gz 8&eds |
ihke_"h\Zl_evghklb ik_\"hkemgZcguo qlgd_wedhigWwfbbmlh
"ey h"bgZkhduobaf gy |ky hl aZimkdZ d aZimkdm gbkZf
[hevrl,0 g_ ijb\h~bl d kms_kI\_gghc wdhghfbb Iag_¢Zb il
bkke_ "h\Zjgbh"bebkwk=10y
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LZ[ebpZljhp_ gl wdhglhfpbZ\ aZ\bkbfhklb hl iZjzf 1jz

k 0,1 0,2 0,5 1,0 2,0
2, % 8,6 11,8 14,3 15,8 16,0
>ey [he__ IThgghc hp_gdb \ ebgbgu wdhihlheky

wdki_jbf_gl \ dhlhjhf k ihfhsvx \a\_rb\Xxgltyg djhjf jibty" 22 e
\_k djZzkdb bajzZzkoh”~h\Zgghc ijb i_Qzijp MNeA|diqgidhf | b
<uihegyeZkv i_qZlv klZ dhibc “hdmf ISORA7TIMNI2%K TG "ENIZ
Samsung CLX6240 [145 Ijb i_qgZlb \ wdhghfblmfghtzZIljZzq_gh gZ
f _gvr_ lhg_jZ

AZ kq_I| bkihevah\zZzglhylhdwbhZwvnn _dlb\ghc j_ZebaZpbl
gDSP\j_fy i_qd4¥amsung CLX6240 \ wdhghfbqgqghf jm\bebqgbeh
ebrwgZ % ih kjzZz\g_gbx k h[ugguf j_"mfthi\eqlhhjy | Ij_[h\Z
d ijhba\h”~bl_evghklb FNI

DzZq_kI\h i_qgqzZlb \ wdhghfbqgghf j_ "bf_

>ey hp_gdb dzZq_kI\Z gZi_qZlZggh]h jbadbdpguidh\k
| dklZ ijh\h~*bekyihteijah\Zl e ¢ JZkkfzZiljogZebkwhjfZev
j_bf_qgzjghlh I_dklz i_qZzZlv ij_"eZzZ]Z hfwuf kit khy hdhkilb
\gmlj_ggbo h[eZklyo kbf\heh\ ih\ur_glkbf\hjeh k bk \keyhh'
ribnlZ Ecofont 1Ijb ijh\_~ gbb wdki_jbf_glZ klj_fbebkyv
hAbgZdh\uc ijhp_gl wdhghjhbs vileg "jezdy ij _"~ezZ]Z_fh]lh kih
ih\ur_gb_ yjdhklb \h \gmlj_ggbo h[edkdyih\kixf\glet\yjdhl

\k_]h kbf\Zezs{ " 1jb bkihevahEdpobL t{". KdZgbjh\Zggu.
jZaj r_gb_fdpi njz]f_glu | _dklz ~ey iylb kihkh[h\ i_qZIt
ibkmgd _

< hijhk_mqgzZkI\h\Zely_eh)\ _dhlhjuJuebijhbgkljmdlbjh\Z
jZg bjh\ZIv iylv gZi_qZlZgguo kljZgbp \y ildAd dkl\&[u]VZc
dZqg_kI\hf ihgbfzZzehkv m~Ah[KI\dhkIgl_ dBogl j\vxbjm_fu_ g
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bkihevah\Zgguc j_ "bf i _gzZlb KZzZfh_ dZg &b\ glgédm gazaeet |t
"\ [Zeeh\ ke _"mxs__ b 1Zzd "Ze__ "h

ABCD
ABCD
ABCD
ABCD

ABCD

Jbkmgitl +tKdZgbjh\Zgguc k JZaj_dglgrbj_Zf]f_gI | _:dkkZehrghc gzjguc
p\;b)ij_"ez]Z_fuc ,kdb0 k ih\ur_gb_ yjdhklb \h \gmlj_ggbo hl[eZ}
d)ih\ur_gb_ yjdhklb \k_]e) lokkfithesvZa h\ Z g b _ Eddiant.Z



157

LZ[ebpZ kh~ _j bl kj_~gb_ hp_gdbridyebath\[ZZ egb
jbkmgdZl. KZfmx \ukhdmx hp_gdm ihemqgbe kiehrghc
gZi_qZlZzgguc \ ghjfZzevghf j_ "bf_ <lhjh_ "dZkZh fazgkiek
kms_ kI\_ggh hi_j ~b\ i_qgzZlv k ih\ur_gb_f |kbpdhkdh\
GZ[ex"Zl_eb hlf_qgZeb qglh gZi_qgqZlZggud&hijhrdZiklfef ]
gblz _Jlkyu]ley~bl dhgljZklguf b |j_adbf ljb  i_qgZlb gz
k\_Th~"bh~guo ijbgl _jZo \hdjm] @Zknhth[ghA][Eg \higgddZ
g_ _eZl _evgh_ jZkk_ygb_ gZklbqg_d IlheguriZ lhigbhazi_q Zfl ]
| f [hevr_ gZklbg_d Ihg jZ jZkk_ b\Zo8Ik39 < fiZgkldgm |k
glh jZzkk _b\zZgb_ Ihg jz \_ 7zl d izZz™_gbxeyzd&Hh &kb Z]j Zegy
ih\ur_gb_ yjdhklb \h \gmlj _ggbo h[eZklyof ]Jgkm\b fk dlvo.
dhebq_kI\h djzkdb \ Ihf gbke_ jZkk_bAdbfuojgakfoph\ur
gzldhklv gZi_qzZlZzggh]h bah[jZ _gby >Zggmdb/wrw _djl
\gbfzZl_evghf kjZ\m\gblbg _gguo njZ]f_glh\ kiehrgh]h qz
(jbkmghda) b*h[Z\e _gby k\ _leuo ©iyl_g?2 \gmljh d&bibhle Zf ||
g_f g__ azZ kqzl [he__ \ukhdh]h dhhylhz&ZZhle g Z§ ol f kjoof
djzkdhc j_amevlzZl ghjfZevgh]lh j_"bfZ yi_guZlb Hpggbw.
ih\ur_gb_f yjdhklb \k_]h I _dklZ b k bkinh&cafonZidle nfqbjddt
gbadb_ hp_gdb < i_j\hf kemqZ_ kbf\thhgu Al dd_j\ZJFy_ Rj
\bAbfufb hI\_jklibyfb \ I\a]JeyrmllN g _ijb\uggh “ey ihevah\Zz

LZ[ebpZKj_~gb_ hp_gdb ihev¥ha¥lbehEjZz gbc k jlbkkmgd:

F_ITh~i_qgZlb 2@ '$
Kiehrghc gqzjguc p\_|I 0 4,9
Ih\ur_gb_ yjdhklb \h \gmlj_ggbo h[eZklyo kK 14 2,6
Ih\ur_gb_ yjdhklb \k_]h kbf\heZz 19 2,2
Bkihevah\Zgb_ rjbnlz (FRIRQW 29 1,5
lj_~ez]z fuc f_lh~" 14 3,8
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Ij_ ~"ez]Z fuc kihkh[ iha\lhey | wdhghfblv ijbgijqdglb
kbf\heh\ gqzjghlh p\_1Z gh b ijb i_qzZdb_kghihfhl bk’Z" kf i
gZ jbknida).

11T 1T
"'\\_E‘.A\‘l\ 1?‘

IMMarkernm ¢
ILIAL A O LY JITICT

\l
AN

A

JbkmgHa+P\ Ighc | _dkl gZi_q®&ldgghibfgghbf.
433.)J_"bf q_jghihgZlb

>hdmf_gl y\leyxsbcky j _amevilZlhf g _jgh\Kheyi gl
jZkiheh  _gby g9gZi_qZlZgguo we_f_glhb glhklj\&gbmwe f_
"he gu [ulv e_]dh magz\zZ_fu |_dkl qjkkdfb Zg@Zdbghdbgy
kjZ\g_gbx k ghjfZzevguf |j_ "bfhf GZb[heggufZkKiikhijz
g _jgh\hc i_qZlb y\ey |ky ih\ur_gb_ yjdiakZbk\khfihs¥kd]#&f
dhjj_ddBd qlh dzZd ihdZazZgh \ ij_~u™mézF jzZakd2  gbx
kbf\heh\ Z beexkljZpbb klZgh\ylky [etjde&kdfmuflb keZ[hdhdg
H[jZ[hldZ aZibk_c f_lZnZcezZ \ aZ\bkbZhklb hl bo
lj_~eZzZ]lZ |Iky |j _Zebah\Zlv j_"bf q_jgh\hchi _aZlokb
\oh”ghlh f |IZnZ®eB4a)da+ azZ\bkbfhklb hl Ibiz h[jZ[Z]
ke "mxsbf h[[EB8i189:
X | _dkBh[jZ[ZIu\Z _|Iky ZgZeh]bqggh j_“bfm wdhkghif®pgghc i
X beexkljzpbb i_j_~zZ\zZ _fu_ \ \b"_ jZkljh+yup bgEED X kP
p\ _lgu_ beb ihemlhgh\sketchds bhdb#® ©dZjZg~Zrgh]h jbkr
x ijb hljbkh\d_ ihke_"h\Zl _evghklblhpghH&ZgNZnbdi&
ih\urZ _|ky yjdhklv
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AZf Ibfglh jy~ beexkljZpbc \ ~hdmf_glZo kms_k
ihke _~h\Zl _evghklb dhfzZzg” \ _dlhjghc ]jgalbdEdLZdb]mdZ{
dhg\_jlbjh\Zgu \ wkdREPuwlfpha¥Zljm~rgbl_evgHhé&vdbzZaZ k

ehdZevghc fhAbnbdZpbbjhfdhAh]lwlihlj [m_| kms_kI\ g
\ugbkebl _evguo j_kmjkh\ Kihkh[ dhg\_jibjh\EghYyZ gy
hi_jzlhjz¥bdihjghiZnbdb \ jZkljh\h_ bah[jZ  _gb_ j Zeba

i_gZlb hi_jZpbhgghc [18BKI8&u glh iha\hey li_gzZlb k\ID
wdhghfbgghf j_ "bf_\k_ beexkljZpbb dikglbalbjh\ZIlv \
Kihkh[ ij _h[jZah\Zgby jZkljh\uo bah[jZ  _gbc \ wk
JZkKfljbfkihkh[ ij_h[jZah\Zgby jzZkljh\uo bah[j2ZRIRgbc
Postscript 21]. Ijb bgl_jij_1Zpbb f_I|RoshcreZjZkljh\u_ bah[jZ _
ihkimizZxl gZ \oh” hi_jZIRg$tdcnpa mdgeb e bolorimage DZd ijZ\be
bah[jZz ' _gb_ azZdh”bjh\Zgh gzijbf_j khZbh]tk blebhgvdh
|1Zd gZaulZ _fuo nbevljh\ < dh”_ h[jZ][iim&ge b lealojihageg h \
\uihegy |ky \uah\ fh dteyYojh\Zgby ihke_ _"~h\Zl _evghkl
jZkljh\uo bah[jZ" _gbc GZ \uoh”_ wlh]h_fbhamgy j&blj
ojZgblky dzd ijyfhm]lhevgZy fZljbpZ ibdk_¢€_t&[pZdh\Zbt
wkdba
Knhjfmebjh\Zgu ke _“mxsb_ |j _[h\Zgby "eXahi\ZgB)
beexkljZzpbWwkdba
1. hkgh\gZy bgnhjfZpby kh” j"ZszZykylhbgbke ighbrA\Z
p\_Ihf gZ wkdba_ "he gZ [ulv magZ\Z_fhc
2. wkdba “he” _g kh”_j Zlv dZd fh gh [he#or glhdudb[ibkdkqgdl
kms_ klI\ _ggh_ khdjZs _gb_ bkihevah\Zgby djZkdb
3. f_Ih “he  _g [ulv \ugbkebl_evgh ijhkl b b\f_dvkphzel
dbeh[Zcl D[ dh”Z qglh[u [ueZ \hafh ghkkwm3akkHnwsk
RIP.
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< ebl _jZImj_ hibkZgh g_kdhevdhh*h\kyjdh)jjZah\Z
bah[jZ _gbc \ wkdbau \ \b"r_ ©dzZjzg~driqitjih jfihkoplydzZza"_
gZ ljb ]jmiiu
X bkihevamxsb_ Z~Zilb\gmx [2092PFaZpb x
x N | dlbjmxsb_ dhglmjgu[204 209;Z”u
X hkgh\Zggu«i_gZghk _klbeihfhsvx Jem[hdbo g_cjh{&o |

207.

Fh” _eb J]Jem[hdbo g _cjhgguo k | ¢ aZgbfaxdvrkm
g_kdhevdbo D[ F_Ih~ru zZ~Zilb\ghc [bgWjdlaZpzixl dxdbi
f _gvrbf dhebq_kI\hf [ _euo ibdk_e_c q_dhyglmjdlbjmx$biz
Bkoh”"y ba ZgZebazZ kms_kl\mxsbo Zelhybkhk_bdhikeq Bdb
ih~oh”~_ 1 _ kgZgZElbjmxbtkygImjgu_j iZ"4 dZgZe_ yjdh
bah[jZz  _gby k ihfhsvx ihjh]lh\h]h hlk_q ndltewljZ a@gdadg]l
]1Z mk k b Bifférenceof GaussianDOG) [78] aZl| _f p\_|lh\u_ dZgZeu ba
fZkdbjmxtkjlhc dhglmjguo i_j iZz~h\ | _ mfgh Zxlky gZ

Imklv jZkljh\h_ bah[i4 _~gbZ\e gh \ p\_Ih\hf ijiKB.Zgk
DZgZe yjdh\Wldpbkey Iky ih nhjfme_

Y~ih k\z)DOG \ugbkey Iky dZd
s g 29>V 2U>Y
.y 5 . S 75 ~
C.EalE%_éFé—BA FéaA :Ga (4.4)

" EAF D>t t?20, +jZaf_j y~jZ k\2&Pl&® +~bki_jkbb ]Zmkkb
FZkd/Z\ugbkey iayzfhjh]hhhlk _q_¢gbamevDD@nbevljz

A A +
ey AT o EDAUEA (4.5)
1" 6zi ij_"~hij_"~_ezgguc ihjh]

P\ _Ih\u_ dZgZeu bahfiZzKkdgpwgxiky
£:Ng2 / NEGRNGE :sF/ ING2tAF s;4 (4.6)
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'NGR2/ NERNEGE:sF/ NG2t*F s; 4 (4.7)
'NGR2/ :NEGR:NEGE:sF/ NG2t%*F s;a (4.8)
1" &xlem[bgZ p\_|1Z gZ dZgZe

vis, J>+ 2

2T\ féﬂ%{
R CAN ]
: ){3},{\%‘,’*

‘.&{ Ty 7

JbkmgHa8+ljbf_ju wkdimphkoh”gh_ bah[j wigdba ij "ez]zZ_ fuf;&ihkt
wkdba imlzf Z~Zilb\ghc [208Zgbvakglbd k ihfhsvx ihke ~h\zZl _evgh]l
e b g h2ao4].
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GZ jbkmgd _ ihdZaZgu bkoh”gh_wokadb[giZ "™ eg) Z If uf
kihkh[hf k ihfhsvx Z~Zilb\ghc [p2@FjbbZpblbjZlib\gh]
AN | _dlbjh\Zgby JpassbWkdba ihemqg_gguc ij_"ez]lz_fuf
ihalhey | m\b” Iv \k_ \Z'gu_ ~ _1Zeb nhkhNZnbb ¢gZzZb\[hlev
dhebq_klI\h [_euo ibdk_e_c¢ | _ h[_ki_wHdhzhlf g oeimlkadh
kjZ\g_gbx k Zevl_jgZlb\gufb \ZjbzZglZfb

J amevlZlu

AZf Ibf qgPbstscriptp\_Igh_ bah[jZ  _gb_ fh™ _| Julv ij_~
jZaebgguo p\_Ih\uo ijhk¢jZziglkt\HGB CMYK, HSB <RIP Postscript
kms_klI\mxl nmgdpbb “ey dhg\_jlbjh\ZgWky ®wah{Z | obx b
p\_Ih\uo ijhkljzgkl\ \ h~rghdZgZevgh_ \h]jZ"Zjhkpy 3 mk
fZkdbjh\Zgby dZgZeh\ bah[jZ _gby Wl bh evmgoployp iij
] _ZebazZpbb j_"bfzZz q_jgh\hc i_qZlb qlh_dtaghhekhdjzd
dhebq_ klI\h ~h[zZ\eRwIFHMW*"X <j f ggu_ aZljZlu gZ dhg\
f_ "~m p\_Ih\ufb ijhkljZgkI\Zfb b fZkdbjh\Z@lhdbh[uZ &R g d
hgb \uihegyxlky k iDSROWASIC. NbeviDOG IZd™_ j ZebagZ |l
DSP qglh iha\hky Ki_gblv g _kms_kI\_ggh_ m\_ebq_gb_
j_"bf_ g_jgh\hc i_qzZlb ih kjzZ\g_gbx k WfhfZeygiwf ij_qgZz
Ahdmf_glh\ ba klBQ2473Z[29 gZ FNBSBamsung CLX6240 [149 \
g_jgh\hf j_ "bf_m\_edlghve ly%.

KjZz\g_gb_ ij_"eZzZ]Z _fh]lh kihkh[Z q_johhVYhgbiy gyjldh kbl
bah[jZz  _gby k ihfhswdh]j4ffdpobb ihdZazZgh gZ jbkmgd_
kemqgZyo ijhp_gl wdhghZpbhphgb)\Z_ fuc k ihfhsvx wfme
nhjfme _ kmffZjgh ~ey gq_lujzo pCMMK\ugzZdZgZeh\ H]
kihkh[Z ihal\heyxl e _]dh magZlv kh” _j bfgh pmahdhxt w
\uley”bl "b\h b g _hf[uqgh



JbkmgHd+KjzZ\g_gb_ kihkh[h\ g_jgth\hexkl pZ@pbkoh”rgh_ bah[jd _g
ih\ur_gb_ yjddkadbf _gZ bah[jZ _gby gZ ]h wkdba

Kj_"b thevah\Zl_e_c [ue ijh\_"zg Hjphk\ZBthRkRvfh gk
ljh_d gZi_qZlZgguo bah[jZ _gbc dZdkphNdkmdah[jZ _gb
kihkh[Z g_jgh\hc i_qZlb dZjlbghd Lj_phgetekVvjxa[)Zib2
hi\_1Z ©ij_"ihgblZx ih\ur_gb_ yjdhklb dZjlbghd?@
ij_h[jZzah\Zgb_ dZjlbghd \ wkdbau® beb_|®ij\Haliqbdhk
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\u[bjZlv ba ~\mo kihkh[h\a J ameviZluu hijhX[Zbigb\ A
‘hevrbgkl\h ihevah\Zl e c ij _~ihgblZx| bf\dybjBlafh ghk
AMmfy kihkh[Zfb q_jgh\hc i_qZlb beexkljZpbc

LZ[ebpZB J _amevlZlu hijhkZ ihevah\zZl e ¢ h Kkih&lhf
beexkljZpbc

<ZjbZgl hI\_1Z ihevah\Zl_e_c
Ij_~ihqblZx ih\ur_gb_ yjdhklb dZjibghd 8,7
Ij_~ihgblZx ij_h[jZah\Zgb_ dZjibghd \ w 13,0
Ij_~ihgqblZx bf_lv \hafh ghklv \u[b§ZHk NG 78,3

434.>h[Z\e_gb_ \ "hdmf_gl kdjuluo pbnjh\uo \h”*yguc

>ey dhgljhey h[hjhlZ “hdmf_glh\ k h]jX&grmgZ gtbo fijig Z
I_qZlb "h[Z\eyxlky blgukdjpulu_P<A
Lij_ [h\Zgby d kihkh[m ~“h[Z\e_gby P<A
Knhjfmebjh\Zgu ke_"mxsb_ [|j_[h\Zgby d_dblhkh]i
kqblul\Zgby kdjulh]h P<A kh”_j°Zs _]1h b” ddibnméZhickhi
(MIC):
1. g_azZ\bkbfhklv hl kh”_j"bfh]h ~hdmf_glZz
2. g _azZf _lghklv P<A ijb [_]Jehf ijhkfhlj_~hdmf_glZ
3. kgblu\Zzgb_ P<A k ihfhsvx kdZgbjhbhzgbp¥ebdzZFNKNdZgbjh
bah[jZ ;gby
4. \hafh ghklv b _glbnbdZpbb ~hdmf_glz "@h/hIbh\Z gy hic
gZklb g_f_g__ iklgEgbgpw b i_j\hr dhibb
5. bgnhjfZpbhggZy zfdhklv g; f_g__ [Zcl
6. hlkmlkl\b_ azZf _Ighc az”_jidigzZ\phfkjghg glkxghjfZevgu
j_"bfhf
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| j\h_ 1j_[h\Zgb_\_ "zl d g_h[oh”bfhklbhghdi#dbzZhy eZKA
Ahdmf_glZz \ \bA_ rZ[ehgZ qgzjgloehi¢ghi ggZgln beb “zelu
p\_lIghc i_qgqZlb I|hq_d Hifdlevgd gZi_qZlZgghf ~hdmf_gl
kemgZcgu_ qgZklbqdb Ihg jZ b g_ [jhkdxlkpp \\geZaZ e vid
jZkkfhlj _gbb k ihfhsvx m\_ebqgbl_evgh]lh_eu_@hkZ lila&fahl
] _Imeyjgmx kljmdIimjm Ilhqg_d b *"h]Z*"ZIWwkAITgkms_klI\h\Zc

G _h[oh”~bfh hiIf_Iblv qglh \ ~Zgghf jZa” _ebfZhbtkyl
fZe _gvdh_ iylgh Ihg_jZ gZ [mfzZ]_ Z jgknmbdgbcZEwlgucdZ
bah[jZ _gby ih”~]hlh\e _ggh]h 7™eyj\uaZlbey <pjy"Z jZaj_
I _gqZlb _~"bgbgguc mklZgh\e _gguc [bl ihegnkéviutiijfblzZ
gZklh\g”~zl d ijbebiZgbx gzZklbqg_d Ihg_jZ \ khhi&blkhYm xst
\lhjuo jZaf_ j iylgZ ~he _g [ulv *"hklZlhqbwufkHdgylkpb B2
ihfhsvx kdzZg_jZz FNI k hilbqg_kdbf jZajdpi_ dtkoth”~y b
i_j_qbke_ggh]lh jzaf_j Ilhgqdb ~bzf |j 42ylgy¥y hdll&lgzZ\e
AZf _Ibf qlh IThgqdzZ Izdh]lh jzaf_jZ ijZdlbyghkjdib" 239 gaiff | ¢g 2

Kihkh[ \kljZb\Zgby P<A
<kljzb\Zgb_ P<A \ nhgh\u_ h[eZklb ij \Zé¥]gZlkyoh"Z

[ehdZ ij_h[jZah\Zgby \ i_qXxfgybkjighd 1" fh gh ZgZ
p\_Ih\u_ dzdHEejlhlh\e _ggh]lh 7ey i_qZlb Ibah§hKblyby g
baf_g_gby Q_I\zjlh_ Ij_[h\Zgb_ \ khqg_IBPgbbqgkdl _fih glh

ijhi_qZzZlZlvky beb qgzZklbgdb |hg_jZ hi\Zekikgvah\jp}
Ahdmf_glz \_ 2zl d g_h[oh”bfhklb fgh]lhdgdlghfhgnhpiLZel
(bkihevah\zZgby fZ hjblZjgh]lh).dh”*bjh\Zgby

lj_~eZ]Z Iky kihkh[ \kljZb\Zgby kdjulh]h kE<Amxy<Zb
ijbgpbih\
X \kljZb\Z _fu_ ~"Zggu_ jZa[b\Zxlky gZ njzZ]f_glu
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x d\Z~jZlgu_ rZ[ehgu ba lhg_d ]~_ ijbkmlkl\zgdhqgdihab
hagZqzZz | _~bgbqgguc [bl Z gmilemVkc\b[bli kh” j ZI g_
"m[e_c njZ]f_glh\ *Zgguo

x “ey h[gZjm  _gby rZ[ehgh\ hdheh bo mihéh)\zZil_ exgdxIkfy I

X rZ[ehgu k njZ]f_glzZfb "Zgguo fgh]lhdjZlghZ&nd ekg m g IKc
f_ klZzo “hdmf_glzZz ]~_ lhgdb rZ[ehgzZ K _\lkdhHfh]ZZxe¢vg
nhgh\u_ h[eZklb

;_a h]jZgbqg_gby h[sghklb jZzkkfhljbf ifbjf \klj&Zb\ZZ filx]

\ *"hdmfMI€l khklz\el [Zcl JZah[vgZ Jmjz]f_glh\ "Zgguo I

njz]f_gl dzZd ihdZazZgh gZ jbkmgd_ bl bé&hdhjhphow]b

ghf_j njz]f_glz hebgztghklb "\ _g&h*mZlvwa \hkvfbMHLCZkl _
bl gzlghklb mklZgzZ\eb\Z Iky \ “bgbpnglZ giglzlghf jghkZ

b mklZzgz\eb\zZ Iky \' \ijhlb\ghf kemag&evam_dkyghd&ybi

ijb ql_gbb ghf_jZ njz]f_glZ

/;bl qzlghklb

ipol{ 102 |[1D2|f B ]| bo |[ b1 || b2 || b3 |[ b || b5 || b6 || b7 || b8 || b |[b10|[bL1

( J \ J
| |

Ghf_j njz]f_qglz Njz]f_gl “"Zgguo

JbkmgHB+JZkij_~ e _gb_ [bl njZ]f_.glZ “"Zgguo

NjZ]f_gl gq_luj_"~u ih\lhjy Iky \ rZ[ehg_ mgZkl\mh:
fgh™ _kI\h \ZjbZglh\ "m[ebjh\Zgby [bl njgdf_ glZ ikGd&Z atzkgrt
\hafh guo \ZjbAgbfhZdh\u_ [blu h[hagZg_gu h~gbf b |I_f °

Lhgdb \ rZ[ehg_ jZkiheh _gu \ maezZm _Idb kbkzaidHh

>ey h[gZjm _gby gZ kljZgbp_ rg[eligZo hdhesh i]lqZI
\kihfh]zl_evgu_ f_Idb Dz ~"zZy f_IdZ khklhbtH[jEamlgb
ijyfhm]hevguc |Ij_m]hevgbd k "alkpAfbdddl ihkh\zaZgh gZ |

JZkklhygb_ ih \_jlbdZeb b ]hjbahdhhad mEZ[mhgz\
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\_jrbgu Ij_m]hevgbdZ e_"Zs _c gZijhlbdhWUdfihI<lgmawd ZpZ2\g
jZaf_ju fgh]lh [hevr_ jzZaf jZ Ilhgdb

Do || b8 ||ID1 b4 ID2||b0|- DO IDO ID1||ID2- bo || b1 || b2 ||1Do
-b11|| b3 - b7 || b9 ||b11 b8 b2 |[ b3 || b4 b7 || b3 [|1D2

bo || b9 || bl - b2 || b1 || b3 |[ID1 bi || b7 || b8 |[ b9

02| b7 | b2 ---- bo -- b11

---- 02 DR
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JbkmgH8+<ZjbZglu "m[ebjh\Zgby [DblI an]f_gIZ NZgguo |\ rZ

b8 " b4 |[ID2

Jbkmg@Hd+RZ[ehg b \kihfh]Zl_evgu_f_ldb

K ihfhsvx ] g jZlhjZ ik_\"hkemqgZcguolkylhkhg"bgdl.
itheh  _gby rZ[ehgZ gZ>dpZghp jy |ky ihiz~zZxl eb lhqgdb
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b \kihfh]zl _evguo f_Ihd \ nhgh\u_ h[eZklb ebligmekl\
khhi\_IklI\mxsb_ hdj_klghklpdwdb®é glu \ dZgZeZo bah,
ih~"Thlh\e _ggh]h ey i_qgZlb ?keb wlh IZd 1hihdgqtb[EZX¢g
\ dZgZe qzjgh]h b egreggih gZlb beb dZgZe “zelh]h ijb p\
ohly [u h*gZ ba Ilhg_d rZ[ehgZ ihiz"ZfldlubglZligbfudzZwk
gbf Ih ] _g jbjm_Iky gh\Zy kemqgZcgZy dphiyhbgZIlZkyljhip_
ihj ihdzZjza g_ [m~ ml ~h[Z\e_gu \ khhlI\_Ikl\mxsblh d.
bah[jZ _gby rZfelyg\k_o njz]f_glh\ LzZd _ bl_jZpbb ij_ju)
ithiulhd ith?jy” gZclb k\h[h*gmx ihabpbxh@§&y[uedZgb mZ /e «
>ey “hdmfcdkiguf nhghf b ijb i_qZlb [_a ihe_c \haZkigh
gZclb ihihabpbc “ey ~h[Z\e _gby rZ[ehgh\ WCo aghZ]Zddl
kemqZc y\ey |Iky g oZjzdl _jguf >ey h[dqduglh\dglhVyum
gZclb g_kdkkeVkgh”"oh”ysbo ihabpbc *"ey "h[Z\e_gby rZd¢eh
Ahdmf,_glbkmghd N fhgkljbjippfl jZ\2h[Z\e_gby r¥k][e
Ahdmf_gl < h~rghf kemqgZ_ rZ[ehg b f_Idbgjidkih efeZgd
Aimlhd[eZklv qZklbggh aZgylZ ebgbyfb

a) ' b)

JbkmgH8+Ijbf_ju "h[Z\e _gby rZ[ehgh\:®)*HEfemfg pl f_Idb jZkiheh  _
nhgh\hc h[eZWwlifbf jghf jnjz]f_glz PIEgdurz[ehg b f_Idb
jZkiheh' _gu \ h[eZklb qZklbggh aZgylha Wit fipbé b yfmjz]f glz

7 NZgPile
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Bale _g _gb_ P<A

lijb bale_q_gbb P<A ba kdzZgbjh\Zggh]lhi_pa@aH[j@lZig
h[gZjm b\Zxlky \kihfh]Zl _evgu_ f Idb Alg¥%x bghyb nzjz
ba\_klgu ?keb ohly [u ~\_ f_Idb h[gZjmlIkyygZélqilph\ |y
lj [m_fuo ihabpbyo rZ[ehgzZ 1Zdbf h[jZ&hd kg pdhgzx!3h:
njZlf_glzZ ih\lhjy Iky \ rZ[ehg_ q_luj_ jg&sh~klebjhghfdm
gzlghMvqgzlghklv b kh\iz~ | ih f_gvr_c f_j_ \khgkbZ kEkyq Z
rZ[ehg bale_qzg \ ijhlb\ghf kemqZ_"™NZgd ubk debhd & x FiZy
jZkkfhlj_gby

G_kdhevdh [bl “Zgguo \ rZ[ehg_ fh]ml pguv dkdg m>gs
_“bgbpm fh | g_ijhi_qZzZlZIvky gZ [mYZ]hpbeik bkdiljgmn]
HikmlkI\b_ Thgdb dh*bjmxlhjh@alzevkqzl kemqgZcgh ijb
gZklbgdb Ihg_jZ beb ]Jjyab gZ kl_de_ Kdalg % gkdgpdul\Ll
kbimzZpby kms_kI\_ggh f_gh kjZ\idhydgZX k i_j\hc ihwlhfr
\_jhylghklv bkdzZ  _gby hil*_evgh]lh _“bdkegghpbldbPZAjbli
agZq_gb_ [blZ Juel jKKeplZ\ghhylghklv hrb[db \ [bl_ b b
[bIh\ g _aZ\bkbfu J amevlZlihf bale _q _gbZb[helZ y§&y
\klj_qZxs__ky agZg_gb_ fh~Z ba \k ewdim\lhety\ qligt
\hafh ' gzZ kblmzZpby dh]*Z b \klj _lydby KkrbrgZddh\hihw
hbgba*m[e hel[jZku\Z _lky mb gvrZ |Iky g9ZjhylghllkdzZ"  gb
bale_q_ggh]h [ldZ P<A

:a?5; 6
L,LsF | %8L%sFL2%% (4.4)
B@4
1" %4+gbkeh khqg_ladgbk ba
GZ jbkmgd_ ijb\_~ gu ]jZnbdb nme@dpblhZb\Z_Ney

rZlehon=15(rZ[ehg "m[ebjm_Ikyn=3l4aZ[ehg "m[ebjm_)ky
>ey dZ ~"hc dhgdj_Ilghc fh*_eb FNI b KZgdZjbwyh dkih VA hf
hp_gblv agdq Ghijbf_j ijb i_qZlb dhibjh\Zgbb ganf g@llZ
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b ihke_"mxs_f kdZgbjh\ZgbbSagsingFRLX6240 g _ijZ\bevgl
kgblu\Zxlky “h lhg d dh”bjmxsbo _~"bgbpbablpbt_
dh*bjmxsbo gnpe®06l;eZz]h*Zjy Ihfm qlh dZ ~uc [bl "Zggu
Am[ebjm _Iky \ ij " eZo rZ[ehgZ b rzZ[&hguh\dhkyghlkyd!
kljZgbp_ m~Zzlky dhjj_dlgh ball€_dizdv Yt Zdhpyughklv bkd
[blZL, [ebadZ d gbyéx_ Ih]h ~hihegbl_evgh hkms_kl\ey
\Zeb"ghklb @Bkl &Z ~Zy ba dhlhjuo bf__| "bZiZahg ~him

051 ---- n=3
—— n=15
— n=31

0.4

0.3

0.2

0.1

0.0

0.0 0.1 0.2 0.3 0.4 0.5
p
JbkmgH8+=jZnbdb \_jhylghklb bkdZ  _gby [blZ \ aZ\bkjhftadmchl g

J amevlZlu
>ey ijh\_jdb \hafh ghklb bale_ g _gby PwoAbkdZ gzZZgg q
Ahdmf_glh\ [ue ijh\_"zg ke _"mxsbc wdkijgjoff qgdjgl@hf e
Ijbgl_jSamsungML-4450 PO§ i_qZlZdéKyqgguc | _dklh\uc "hdmf_gl
| dkl gZ [_ehf nhg_ ijbf_jgh kbf\lheh)\ dk¢Ze gk dhjZ
ribnl Times New RomanjZaf_jhf imgdlh\ ihemlhjguc f_
bglj\Ze ljib i_qZlb \ "hdmf_glkdjnflZheyrekd kh”r_ MEZsbc
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< kMIC jZa[b\Zeky gZ njz]f_glh\ b dZ ~uc njZ\"~gldmhf\lp
jZa LzZdbf h[jZzahf \ "hdmf_gl_ ijbkmlkIBkoH"gucZ Pdldgn
[ue hlkdZgbjh\zZzg AZlI f [ueZ ihemq_g2ZhdmfZ glZy bdhZ
hlkdZgbjh\ZgZz >Ze_ _ bkoh”guc "hdnhfihglZfueb jEahgbdg\i
A\ iheh\bgu ~hdmf_glZz >ey kdzZgbjh\Zmgby ~Hdmdh ot
bkihevah\ZekySamdung CLX6240 [149. Ba kdZgbjh\Zgguo bah|]
p_ehc kljzglZpuqzZlzZggh]h ~“htl\mfo glph iheh\bg b dhibb b
rZ[ehgu b kgblMEZekyamevIiZlu ijb\_~ gu \ IZ[ebp_ P
bale dZ Iky ba iheh\bgu kljZgbpu b dhibb "hdmf_glZ

LZ[ebpZ J _ameviZlu ql_gby b~ _glbnbjthZpgbfEG@h]h dh”

L_ ki Dhebq_KkI\ FbgbfZevgh MIC ijhgblZg
bale _qgqzgg| dhebqg_klI\h A \_jgh
rZ[ehgh\ ba ”~ey h”ghl]h

KljZgbpzZ “hdmf_g 63 28 >Z

<_jogyy iheh\bgzZ | 28 12 >Z

Gb ' gyy iheh\bgZ k 26 12 >Z

| _j\Zy dhiby 33 16 >Z

<j_fy i_qZlb "hdmf_glh\ H8OR4AZH{BjKZ"h[Z\e _gb_f P<
gzjgh_ehf ijbgl SamsungML-4450 RO§ m\_ebgbeilnk\kjZ\g_ gbx
hfuggujf "bfhf 4d2% qlh ijZdlbg_kdb g_aZf _Igh ~ey iheva

<u\h?u ih q_I\zjlhc ]JeZ\_

JZkkfhlj _gu ki_pbZevgu_ j_ "bfu i_qZlb_ iteyguwdbghi
jZkoh~guo fZl _jbZeh\ b "~h[Z\e _gby \ gfZiglgZzdZggugu
we f glh\ Knhjfmebjh\Zgu Ij [h\Zgby d j_ Zeftzdami fqZl
\kljh_gghf ijh]jzffghf h[_ki_q_gbb
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Ii_~eh>_g ih”oh~ d j ZebazZpbb j_“bfh\ g<lkpbidehz

ehdZevghc fhAbnbdZpbb dh~Z ijhp_ kkZjZ B gh\qbx bhb |

1.

hij_~ e gb_ \ kms_kl\mxs_f dh”_ fh"mel\e_dby &&E d
\uihegblv i_j oh” gZ ijhp_"mjm |j_ ZeQQadZpbhfki @gZba&
\_jgmlvky d kms_kl\mxs_c ihke_"~h\Zl_evghklb h[jZ[h]
\u[hj \ugbkebl_evgh ijhklh]h Zelhjblfz db§mos ] alhd £z
"ey bkihevam_fhc \kljh_gghc ieZlnhjfu
i _j_bkihevah\Zgb_ nmgdpbc kms_kl\mxkihgZ \ jdkl}h\u
bah[jZ _gbc

Hij _~ e _gu ke_"mxsb_ifinpmkkhij\ jZkljh\uo bah[jZ _

\kljZb\Zgby gh\uo j_“bfh\ i _qZlb

1.

fhrmev jZkl_jbazpbb rjdhlfigh Baf gylv hlh[jZ _gb_ hl

kbf\heh\ | _dklZz

fhmev » _dh”bjh\Zgby ihke "h\ZIl _evghKkiio itbalk[j& cg}

gZ \uoh”_ dhlhjh]lh fh gh baf_gylv \b~ [gll¢gh\iug_ B alylg 4

f 1ZnZce _

fh~mev gZ \uoh”_[ehdZ ij_h[jZzah\Zdpy]*fh ag&ldgbkja!

baf_g _gby \ dZgZeu p\_I1Z ih~"]hlh\e_ddh4dh_¢by i_qZlb
lj_"eh  _gguc ih”oh” ihal\hebe az #hjAEldhv_ \\j \kljh ¢

ijh]jzffgh_ h[_ki_q_gb_ kbkl_f kdZgbjhkzgbyxkbi qgH
jhljzffg q_d gbjhkzg q

i

‘bfu m~h\le_I\hjyxsb_ 1j _[h\Zgbyf ihkijnf jgdhdudZq_

Xx j_"bf i_qzZlb fbdjhl_dklZ iha\heyxsbc Z\Ih&Zllg?

] g jbjh\zZlv fbdjhkbf\heu jzaf_jhf hdhéRh ihbgh]jiZzm
rbjhdh]h gZ[hjZ yaudh\ [_a bkihevam\ zZgbyI kit hpbVee voghus
gZ kljzgbpm fbdjhl_dklZ m\_ebqgb\zZ_| \§_fylh quZzdBfglkg!
ihevah\Zl_ ey
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X j_"bf wdhghfbgghc i_qgZlb dhlhjuc khdjgsZ djbdkdlbe

134% b h[_ki_gb\Z_ | emqgr__ \bamZevgh_ dzqgZkd\hg kb f
Zevl _jgZlb\gufb kihkh[Zfb

j_"bf g_jgh\hc i_gzZlb \ dhlhjhf dZjlbgdb p)_hdpyZa m k tk
ijb wihf wdhghfblkylRp_jz zZ \j_fy jzZ[hlu j_"bfzZ ij_\ur.
h[ugghc i_qZlb ebrv, gZ

j_"bf ~h[Z\e_gby gZ kljZgbpm kdjuluo pbnggXudd\
kh” j"Zsbo b~ _glbnbdZpbhgguc dm¥Z nkiglzhckdhihdjzZl
"m[ebjh\Zgby bgnhjfZpbb kihkh[ iha\blewx |blya\rejfdp bkd
dhibb b iheh\bgu kljZgbpu
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—eZ\Z Ilh*oh” d hp_gd_b memqr_gbx dagnKINZZndZl

Pbnjh\ufb nhlhdzf_jzZfb b dzf_jzfb_kfZpn\gdgh\kgbfZx
fbeebhgu nhlh]jZnbc ;hevrbgkl\h nhlh]jZenbdljhgghZlRyp"
im[ebdm_Ilky \ h[eZqguo k_j\bkZo beb KERbD&Vjgwoy KKy
g f g __  jy”™ ihevah\@ZlI2xkt nhlh]jZnbb gZ nhllbi¢glbgl
mgb\ _jkZevguo p\_lgrlo FINANu” _eblv Ijb Jjmiiu ihevah\ZlIl_
X I_j\u_ ohlyl themqgblv gZi_qZlZggu_ nhlhJukipb d¥d
TezZxlljZzIblv \j _fy b mkbeby gZ hi[hj nhlh]jZnbc

X \lhju_ Thlh\u [ukljh hlh[jZlv dZq_kI\_ggu_wridhph]jlDn ible L
fh[bevghf mkljhckl\_ bkihevah\Zjlwklg dkichtkénftdh mkljZg _
Ibibgguo ~_n_dlh\

X Ij_lvewdki_jldhlhjuh]lmazgbfzlivky ih~]lhlh\dhc nhlh]jZn
gZkZfb \jmggmx j_"~Zdlbjmy bah[jZ _gby

M ithevah\Zl _e ¢ i_j\hc ]yjmiiu i_qZlZxlkyihyqglhyfg gk
bah[jZ _gby qlh \_7~zl d g_wnn_dlb\ghjizk odhk'idewe afiz\IZ glb X
QZklv gZi_qZlZgguo nNhbh]j4dnbidhkj ~kI\_ggh_ dZqykl
ihevah\Zl _e _c¢ \lhjhc ]jmiiu \Z ' gh khdjdélkbv gdjpb fybgithjpk ¢
bah[jZ  _gbc b memqgr_gb_ nhlh]jZnbc @gmdpbbsbdokwlh
jZajZ[hldZ nmgdpbb ZzZ\IhfZlbg_kdhc hp ZgdbkIbZih\@rZlgb
nhlhljZnbc y\ey |ky zZdd@mZ2gdgc[h\zZygfb wdki_jlh\ Ijm~?
m~h\e I\hjblv gh ohjhrh jZ[hlZxsZy ZzZ\Ihdpboyg &AEg"
iheh bl _evguc hldebd b m i[lhewabygkl\2 ¢ ~"Zgghc Jjmiiu

NZceu k nhlh]jZznbyfb qZklh ihkimizxl \ ilj\oglgh d&
dzZf_ju ih ijh\h~*ghfm beb [_kijh\h*ghfmneboghblynZxkdy k d
iZfylb Thwlhfm kihkh[b mengghddoy kI\Z bah[jZ  _gby g _ |
j_Zebah\\lvwkljh _gghf IH mkljhckI\ i_gZlb <ugbkebu_ e\
dhfizdlguo nhlhijbgl_jh\ h[ez”"Zx] kdm~guflkjZ\gmgkXfl
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ieZlnhjfZfb FNI ey bg"mkljbZevgh]h Ijdf[lmegbyID Z \j
ihAThlh\dm nhlh]jZnbb d i_qgZlb \dexgqZyhdlhgjhj diphwurzg
g _kdhevdbo k_dmg”

;hevrbgkl\h ba\_klguo kihkh[h\ hp_gdbkb\Adhnghld pjizn
hjb_glbjh\Zgu gZ bo ijhkfhlj gz ~bkie__ gHqgWWdZgty
nhlhljZnbb \uley”~ylbbddaq\b”® azZz\bkbl hl bkihevam_ fhc
1ZjzZf _ljh\ i_qZlb Lj_[m_Ilky knhjfmebjh\gtv ilh" mleMqr _h
dZg_kI\Z nhlh]jZnbc mqgblul\Zxsbc |h dzZdgW]eyZlylgd
bah[jZ _gby b ihalheyxsbc “"hklbqv \uk&Zd@hildkdghklke
\kljh_gghc ieZlnhjf_

51. Lbibgqgu® _n_dluhlh]jZnbc

< j_amevlzl_ZgZebazZ [hevrh]h dhebq_&mMg_ aqdub]
ihfhsvx jZaebggue k* _eZg \u\h” qlh d gZb[he__ qgZklh
jZa™jZ Zxsbf ihevah\Zl _e ¢ b khhiI\_IklI\dhlgjghddbb[mxabt
hlghky[204:

X jZafulb_ bah[jZ _gby
X ijbkmlkl\b_ wnn_dlZ ©djZkguo ]JeZa? ighy&tzfd_ kh \kiu
x aZl_fg_gb_ p_ehc nhlh]jZnbb beb _;z hI®_evguo qZkl_:
X Zjl_nZdREG R3] k™ Zlby
X \ukhdbc mjh\_gv rmfZz

JZafulb_

Kms_klI\m_1 g_kdhevdh \hafh ' guo ijbqgqbg j&dfhbiby
gzldhilbadhklb nhlh]jZg8)c\u®_e gu qgq_luj_ deZkkZblyZaft
bah[jZ _:gbc
1. hrb[dZ nhdmkbjh\d boutdfffogus);

2. kfZa ih ijbqdf _gby nhlh]jZnbjm_fh]lh h[t_dhzotioebludZf _
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3. 0oZhlbggu_ ~“\b" _gbyadfiykdb beb ~jh Zgby jmd
4. keh ' guc o0ZjzZdl_j jZafulby \ kbem g _kdhevdbo ijbgbg

JbkmdHdBeexkljZpby \hkijbylby j_adhklb bah[jZ _gby \adZkBkbfh
nhlih]jZnby \uley”bl ke_]idxlgd jnhdhtjZnby f_gvr_]h jZaf_jZ \hkijl
gzldhc

Hp gdz j_adhklb bah[jZ _gby gZ[ex"Zlole hfl kikewgHh
ijhkfhljZz \ gqZklghklb hl jZaf_jZ bah[jZullgbyaR@KIh Ea



177

ijhkfhlj _ \ mf_gvr_gghf \b”_ \uley”bl qzydlyfgb Nnndll]jZnl
\ul]ey”bl ke _]dZ g _j adhc gh 1Z ~_ nrhfhynlygy hmgZqg pb

E \hkijbgbfzZz_ Iky Gztrtihkelf _Iblv qlh hJugqghc y\ey Iky k
lhevdh qZklv bah[jZ _gby ©\ nhdmk a¥ulZ "jnx]|dly_qlZ&khyj Z.
g_evay kqgblzlv g_dzZq_klI\_gguf k lhgdb aghbbydZflhj4 f&
knhdmkbjh\ZIlvky gZ bghf h[t _dl_ q_fZezZgbjh\Ze nhlh]j

Wnn_dl ©djZkguo ]JeZa?®
HdjZrb\Zgb_ gZ nhlh]jZnbb ajZgqdZ q_ep\_dzZijb

bkihevah\Zgbb \kiurdb gZaulZxl wnn_dlhf DhjZkgkd |]
\kiurdbiZz®"Z | gZ q_eh\ _ g _kdbc ]JeZa ih® m]lgaikxslgfklhkbe
hilbg_kdhc hkb hg fh™ _I ijhoh”blv g_lviayahEjghdh hlljZeZ.
AgZ ijbf_jgh ih~ 1 _f° mlehf ih” dhlhdlof \djiz\e gkkgu_ k
gZ JeZaghf ~g_ ~Zxl| hljZz zgguc k\_| daZzkRghkh kp\ gl&z KZ
kh™ j"kbyf _eZgbg LhesbgZ kehghfjje@lgjngZl k ib]f_glZpb
\hehk ihwlhfm m | _fghdh ' bo b | _fgh\hehkuoulexdZy
dhgp_gljZpby gZ azZ”~g_c kl_gd_ k_IqgZldb k\F I e4gbah Myls
g _j_a ajzZqhlde b \ukhdh_ kh~ j"Zgb_ f eZgbgzZ ijghk"b
\ujZ _gghklb wnadjdlZguo »leXdf_j bah[jZ _gby k wnn
©djZkguo ]J]eZa? ihdZaZg gZ jbkmgd _

7 N '
(1 .

JbkmRdBah[jZ  _gb_k wnn_dlhf ©djZkguo ]JeZa?
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Bkke_ ~h\ZldhefoZgkKodak bamqZedbklhhmagbdgh\ _gby wn
©djZkguo ]eZa? ey jZaebqguo wlilgbqg_kfdblkZ[le mpini2lKR:
OHy \gmljb dZ ¢BpbhgZevghklb kms_kl\mxl g_dhlhju
ib]f _glZpbeyzZzk k [he__ lzfguf p\_Ihf ebpZ \ kdjfaokduw
lez2a\hagbdz I|. j>ey _\jhi_hb”~h\ ~"Zgguc wnn_dl \hagbd
gZklhibgzfijhp_gl ~_ 1 _¢ _\jhi_hb”h\ k azZf_Iguf wnjreZdalhi
"hklb]z _|I |1Zd dzZd jzZaf_j ajZzqdzZ rm m_Varghkkawerlhfm_
dhjj_dpby ©djZkguo J]JeZa? yl\ey I|kynmgdippohc*"bfhkljh
jZ[hlZxsbo k nhlh]jZnbyfb

LZ[ebpZz ljhp_gl ex”®_c¢c k aZf_lguf wnjreZdlh * @& jjZlagux
wlgbqg_kdbo ]Jjmii \ KR:

Wlilgbq_kdZy ]jmiiZz ex ¢ k azZf_Ilguf wnn_dlhf ©d
'njhzZf_jbdZgpu 9

rabZlu 15
EZIbghzZf_jbdZgpu 41

?\jhi_hb~u 70

jl_nzdlu k™ Zlby
G_kfhljy gZ kms_kiI\mxsb_ g _~hklZldb b Dévksjm Ziy \e
ih hlghr_gbx kl_i_gv k' Zlby [81d ZhchkZWWREG R3] hklZzlky
ijhfure_gguf klzg™"Zjlhf ith  jZ[hl_ k pbnjh\uybb n
ljhj_"b\Zgb_ p\_Ih\uo dZgZeh\ jZa[b_gB [élradhjjB dgdyglh
gZ g_[hevrh_ dhebq_kl\h mjh\g_c hkhdZglghzZd \dKkhiah
h[jZah\Zgbx Zjl JPE@khYZ 1213 kj_"b dhlhjuo gZb[he__ az
X [ehggu_ Zjl_nzdlu ijb dhlhjuo bah[jZ _ghbblufiubed’
d\Z~jZlgu_ [ehdb ke _]dZ hlebgzZxsb_ky hll_gdhf
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x ©a\hgihging) beb wnn_dl =b[[kZ \ujZ Zxsbcky \ eh ghf
\"hev ]jZgbp
l[jbf_j bah[jZz _dPBGKjl_nzdlzfb ihdZaZg gZ jbkmgd_

LANGABUE

€29
—l-

kamdj)MdtBah[jZ _ k Zjl JPR@KZZbbYy

AZl _fg_gb_ p_ehc nhlh]jZnbb beb _z hI®_evguo

ljb g_~hklZlhgqghf \j_f_gb wdkihabpbb \kegmahlhk]

g_"hwdkihgbjh\2gfdlcc ljhihjpbhgZevgh_ ih\ur_gb_ dhg

ijbf_g _gb_ }dif4_dpblZd ijZ\beilnal\hey_ | memqgrblv
bah[jZ _pHBy

Jbkm@B&EBah[jZz  _gb_ kgylh_\ dhgljh\hf k\_I_
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Kms_ klI\_ggh keh g__ dhjj_dlbjh\ZIv nhib]|Eebdh gZ
ihemqgbezZkv agzZqgbl_evgh [he__ lzfghc _qg_balhZ elghk
\hagbd,2xgzklghkjlb nhlih]jZnbjh\Zgbb \ dhgljh\hf k\_1f dl
ieZg_ jZkiheh  _g yjdbc bklhggbd k\_|2blk jZdirejhy b k ghgdwve
| jfbg ©aZzZ”"gbcbaklighit backlit). Nhlh]jZnby kgylZy \ dhgljh\
ihdZzaZgZ gZ jbkmgaZ ktzfdda gZ nhg_ hdgZ ebph g_eh!
kebrdhf lzfguf

<ukhdbc mjh\_gv rmfZ

< iezghgguo nhlhZiizjzlZo "~ey ktzfdb c\ mmkkel ¥lmgd k
bkihevah\ZeZkv iezgdZIS® qukkd\ibd evghXyx < pbnjh\u
dzZf_jZo bkihevam_|ky gZkljhcdzZ k 148®% °dhpga\yZ ghoa fh
j _Imebjh\ZIv dhwnnbpb_gl mkbe gby kbKdgZeakh jKQgbljb\ XKt
\ kmf_jdZo \u[bjZ Iky [hevriBO&Agqlh_yb*zl©od jhkim mjh\g
nhlh]jZnbb |Ijbf_j bah[jZ  _gby k \ukhdE&f imjEegZzg gzifjb
5.5.

Jbkm@ldBah[jZ ' _gb_ k \ukhdbf mjh\g_f rmfz
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52. Ih~oh~ d Z\IhfZlbq_kdhc dhjj_dpbb nhlh]jZnt

Ihkdhevdm nhlhijbglFjNl bf _xI g _kdhevdh bgl _jn_c
ihemq _gby nhilhjfjgrg ID Ze]hjblfu hp_gdb dZqg_ kI\Z |

dhjj _dpbb gZb[he_ _ jZkijhkljZgzgguo ~uliv_dlZ\e Bdle\Hgu
\kljh_gghf IH mkljhcklI\ i_qZlb D jzZajz[ElAaNZd| fafyYXeykik
ke "mxsb_ Ij _[[h\Zgby

a) <Z gh ~h[blvky \ukhdh]h \bamZevgh]hgd@qnkIhad &jZh gq
g_lhevdh bah[jZz _gbc gZ wdjZg_ ID

b) GZ hkgh\_j _amevlZlh\ [ _a@kre jiugpkgubehhhplfgdb dzZqg |
[21§ bah[jZz _gby [_a ~_n_dlh\ g_ “he'gu bafbbylkk
AN n_dlZfb memgb&BllIky _keb dhjj _dpby g \hafh gz |
ij_“mij_"~_gb_ ~ey ij_"hi\j@8l¢gywqg_ kl\_mlgihadZjlhqg_d

c) <ukhdZy kdhjhkliwZzZphlas \hc \kljh _gghc ieZlnhjf_

Qlhum~h\e I\hjblv i_j gbke _gguf |j [h\ZgbyfihKmoj¥

d Z\IhfZlbg_kdhfm memqr_gbx dZq_kI\Z bcqZlZ fuo nhlh

1. Mgblu\zZlv ~_1Zeb bah[jZz _gby \b~bfu__{&wh I'nAdgg h{ g dj
jZaj_r_gby b I _ogheh]bb i_qzZlb

2. <uihegylv hp_gdm o0Zjzdl_jguo ~_n_dlh\ hAhlHZjZdggd ]
h[mqg_gby ih \bamZevguf ~Zgguf hdEApgnhpflZpobb

3. <uihegylv h[jZ[hldm \ p\ _Ih\hf ijhkljZgkluo \o"gbog”
dhg\ _jlZpbb \ ijhf_"mlhggu_ ij_"klZ\e_gby

Kh\j_f ggu_ nhlhdzf_ju kgbfzZxl nhlh]jZnbb_kxlht

f 1Zibdk_e_c lijb i_gqZlb nhlhdZjlhgdb jzaf KiZ gz

| jfhkm[ebfZpbhgghf nhlhijbgl_j_  k jZadpirbgbhdvam |

ijbf_jgh f 1Zibdk_ey P_e_khh[jZagh | bralilhglBnbpza

khhi\_IklI\bb k gbkehf ibdk_e_c¢ bkihevam<fibevjbgkl\

kemgzZ \ baf_g _gb_ wIRfmifZ gvr gb_ bah[jZ _gby qglh
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ZgZebabjh\zIlv f_edb_ ~"_I1Zeb dhlhju_ g jlh\ddgu VgL
kms_ kI\_ggh khdjzsz | \j_fy h[jZ[hldb G \dhZhhleb b HAx Ike
wdjZg_ fhgblhjZ b gZ g9gZi_qZlZgghc nhlhdZ¢lhlgp gdk
memqgr_gby dZqg_kI\Z bah[jZ _gbc ke ~mZIphjbZ glithjernglz
ijb i_qZlb

NZcekknhlh]ljZnbydBEdjZ\belkh”~ _j zZI f _IZbgnhjfZpbx
ojZgblky \ nhEKH (exchangeable image file formalgd b \ aZ]heh\
bkihevam_fh]h liZnbg _kdh]h < nEXIFZY'Zgguo mdZau\Z
bkihevah\zZ\rb_ky ijb ktzfd_ izZjzf_lju ddf\jufyladkihdb
jZaf_j "bzZnjzZ]fu gm\klI\bh3Oeylghkdye £lbv\kiurdZ b I1Zd ~Ze
hkgh\_ izZjzf _ljh\ ktzfdb fh gh ijh]JghabkhV¥zZIybRmijki\igyph
bah[jZ _dbbh beb bgh]h [21%_H§zZ\b rguf ijbf_jhf y\ey_ Iky
h[ bkihevah\Zgbb:\kkebdbkiurdZ g_ ijbf_gyeZkv 1h gZ bs
©djZkguo ]JeZa? kh®4Zlyy EMi6-~"Zgguo agZqbhlebgli Iky ~
jZagubh” _e ¢ dzZf_j qlh azZljm~gy_ | kha”"Zmhbb\ gk Zlkewv gh
Zelhjblfz ijhlJghabjh\Zgby ~ _n_dlh\ ~ey \mothhighhdghjhdh d§B
ihklmizZlv bah[jZ _gby kgylu_jZaebqgufld gqmklihgklI\Znhb"
knhjfbjh\zZIlv gglluo ijz\[RE8i220 dhlhju_ ihalheyxl 7e
nhlih]jZnbc g_ \uihegylv hp_gdm ~_ n_dZre\WwgZc hikgrmh|f 2]
bah[jZz  _gby gqglh khdjzZzsz | h[s__ \j_fyghkiizZ[lhldibebqg mk
eh guo kjzZ[Zlu\lZgbc

;hevrbgkl\h nhlh]jiitrkimiZxshonhlhijbgl_j ij_"klZ\e_
p\_Ih\hfjhkljZgkIYCbCr nhjfZI2dPEG 23 ihwlhfm p_e khh]
\uihegylv h[jZ[hldm \ wlhf ijhkljZgkI\_

H{km ~Z fu_ \ ~Zgghc ]Jez\_ kihkh[u hpygdiZgbkid
I _qZlZ _fuo nhlh]jZnbc bagZqgZevgh ij_|"qgtekgZ|[edd B kb hYe
nhlhijbgl_jh\ gh ihuebg”Zilbjh\Zgu ~"ey eZa_jguo b .kGhc
hkgh\_ ij_~eh” _ggh]lh ih”2oh?Z jzZajzZihlZgWjXxshligbju i ¢
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jZafuluo nhilh]jzZnb\arb gby j _adhklb i_qZlZ_ fh]h1Pla22jZ"
221 Zelhjblf ~_1_dlbjh\Zgby b dhjj_dpbb wehd2eBr2¥djZ
f IThr hp_gdb b memqgr_gby aZzl_ fJg228¢238, k[ekk|] ¢ _qZI
ZgZlebnguo bah[jpa kdbp h[Z34i23q§ 173D wnn_dhklb]Z Iky
kgzl p\_Ih\h]h dh”bjh\Zgby bah[jZz _gbc”"day_égV¥mhzb igg
lezaZz b bkihevah\Zgby hqgdh\ k "\mbynjizead pZbbp\_Iguf

53. Ijbf_ju ijbf_g_gby ij_“eh> _gghlh ihfoh~Z

< NZgghf jZza”_e_ ihdgdZgjw ijbf_g_gby ird*dp "4Hd_
memqr_gbx dZqg_kI\Z i _qZlZ fuokimkihh]jZmbiedbh\ur _gby
j_adhklb bah[jZegbplf ~_ | _dlbjh\Zgby b kipZ\dkl Zgoy|Zk

lezaP_h” hp_gdb b meawvr fghgguo h[gZklhkth]jZnbyo kg
dhgljh\hf k\ | _

53.1.Kihkh[ hp_gdb b ih\ur_gby j _adhklb

Ko fZ kihkh[Z

Ko _fzZ kihkh[Z hp_gdb b ih\ur_gby j_gdhjbmigl\ "
rz]_ \uihegy I|ky fzZkrlZ[bjh\Zgb_bah[jEKI\bbyk\jEhhl})
hli_qZldZ b jZzaj_r_gb_f i_qgZlb GZ rzZ]l]adhkpv da\]jrKy g
j_amevlzl_ q_]h \uklzZ\ey |ky h”gZ ba _gqblgzgghi@[gbgd
52.J adhklv hp_gb\Z Iky ih dZgZem yjdhkldjZg&kyGpCrlh\
JPEGdZgZe yjdhiMb?Wwéb bah[jZ _gb_ j_adh_ mkeh\b_
lj_[m_Iky ?keb bah[jZ  _gb_ jZafulh kbélwgih_ "irhkeellb\b ev
ij_"mij_"blv ihevah\Zl_ey b hldzZaZzZlvky h]jdnQBIbrZZdh
ithlhfm glh memqrblv _z "h \bamZevghztkdyg klI\ _gghc g_
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1) FZkrlZ[bjh\Zgb_bah[|jZ _gb\
\ khhiI\_Ikl\bb k jZaf_|jhf
hli_qzldZ b jZzaj_r_dgb_f

A 4

Hp_gdZ j_adhklb bah[jZ _c

lj_~"mij_""~_gb_ ihevah\Z]|_e
ey ij_"hl\jZs_gby i_|qZIQ
g_dzZq_klI\_ggh]lh bahljz _|gb

A 4
Ih\ur_gb_ j_adhklb |aZ kqz
mf_gvr_gby “ebgu i_|_izZ"Z
yjdhklb

A 4
Ih\ur_gb_ j_adhklb |azZz kq4
m\_ebq_gby \ukhlu i|j_iz"Z
yjdhklb

»la
P <
v

Jbkm@edtKo fZ kihkh[Z hp_gdb b ih\ur_gby j _adhklb i_qZ1Z 1

>ey jZafuluo nhlh]jZnbb \uihegy_ |ky ih\kugZglze4{ adtl
mf_gvr_gby ”“ebgu i_j iZ"Z yjdhklb rZ]m\_e&ddl gbym\af
i _j_iZz"Z yjdhklb rZ] H[Z wlbo rZadhkibuhibbXgu \ jZ
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b \uihegyxlky "ey dZgZeZ yjdhklb kiib\aZ_ghzl jmaddv
"ebgu i_j_iZz"Z vyjdhklb \uihegy_ |ky ih inhjfmeRhjfmel

i hibku\zZxl ih\ur_gb_ j_adhkbly agbkdukm\u e j
yjdhklb

DZd h[km ~Zehkv \ jZa" e "ey b\c lgilhdke [
ij_h[jZah\Zgbc \ dZgZe_ vyjdhklb ey fij g"hibyZ g Zkus lpag
g_h[oh”bfh kdhjj_dlbjh\ZIlv agZq_gby \ phkdh\endmZblj&s
\uihegy Iky \ p\_Ih\hf ijhiMGEGrkI\Ilh\ujzZz " gby -(3.51)
ij_h[jZamxlky \ ke: "mxsb_

4, oN& B 475 NG 2 ) )
%0 A Et%7S44N4& ™M ré

HIN&GR P N & ? (5.1)
4, 6N & & ED
HENGE UV PRNER s, a1 s
- ) F) R ra
A1.Ng2 P wNg? A @ (5.2)

1, sNE&& EB
]" #L +bkoh~guc dZgZe, yjdh#Frmze yjdhklb ihke_  ~\n
ih\ur_gby | _adhkb +,s bkoh”gu_ p\_|hjZaghklgGb bdZgZ
khhiI\_IklI\; §ggthlem[bgZ p\_|Z gZ dZgZe
Hp_gdZadhklb bah[jZ _gby
JZkkfhljbf kihkh[ hp_gdb j_adhklb nhlh]fZhlpb gdie
j _adhklb bah[jZz _gbc beb h[jZlghc |[Zafulékitdugriness
ihk\ys _gh fgh  _kl\h bkke_"h\Zg[R8] kihkpqdlij hp_gdb j_a
jZa[b\Zxlky gZ q_luj_ ]Jjmiiu
1. hkgh\Zggu_ gZ \ugbke_gbb ]jZ*b_glh\ blekbljBgkld_Negt
h[eZklb ijbg_f ]jZ"b_glu \ugbkeyxlky eb[lygbl&e¥ilhn
b&a[jZ _gb%238 239 eb[h kjzZ\gb\zZxlky 1]jZ”"b_glu hy
nhlh]jZnbb b _z jZaful246 24;ibb
2. ZgZebabjmxsb_ ki_dlj \ gzZklugiRédh[eZklb
3. bkihevamxsb_ fZrbggh [244]24; gb
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4., dhf[bgbjmxsb_ g_kdhevdh jZaebqguo hp gddd it
ijhkljZzgklI\_gghc 1Zd b qzZkyndd 246.[e Zkl
<k kms_ kl\mxsb_kihkh[u hp_gdb j_ adhkdlbtdd x| 7\
x aZ\bkbfhklv \_ebgbgu hp_gdb hl kh” _j blfth]hkivhItpjZ
bah[jZ  _gbc k h”bgzZdh\hc kl_i_gvx jZafullbly evgln
hlebqZxsbfky dhebq_klI\hf dhgljZklguo dhgldygduigZibije
kms_ klI\_ggh jZapbqgZxlky
X \ ijbkmlkl\bb gz bat[jnfgfHbp gdjp adhklb i_j klzZxl
Z™ _d\Zlgufb
Kihkh[u hp_gdb hlebqzZxlky ~jm] hl ~jm]bo\wZ"hglgMk
[121]] ce]lhjblfu gZkljh_ggu_ beb h[mqg_ggu_ jgZAafblkdar
nhlhljZnbyo qZklh i_j_klzZxl kgblzlv jzafujbfBhiBle]jg
NZ° g _[hevrh]h rmfZ >bki_jkbb hp_ bld\ijbdbdgzda¥u
aZ\bkbfhklb hl kh” _j"bfh]l]h nhlh]jZnbb nihjZague bfg 2 hvky
g_kdhevdh jzZza HWé Vv Il qlh ihoh b_ ijhjehpugd_j_ ad!
bf Wbqg_ehlbdah[jZ  _gb_ k rmfhf dzZ  _Iky [he__ j [adbfm§Z
ijb \u[hj_ f g __ jZafhllihlgZng&Z[ex"Z| _ev kibddhghg g \u[jZ
[he  bglmxkgjb\e _dZimedMgkx Im ~Z°  keb hgZ g_ kZ
lj_"eZ]Z_fuc kihkh[ hp_gdb j_adhklbxbkfn\Z[EexZ: ke
\b” ]bklh]jzffu j_amevlZIZ nbevljZpbb jgbfulkhjhfbakkj A<
i_j_klzZzl kbevgh baf_gylvky Ih]*"Z dheidbjNefQj iy yidr X
jZzaf _j y~jzZz k\zjldb k ihfhsvx dhlhjhc \diHbgy
ljhbeexkljbjm f wlh gZ[ex™ _gb_ gZ bah[ykeyglky njziHjh
hrghc ba |_klh\uo 1Z[ebp KkIBIgr 43 bBidZaZgh gZ jbkm
Bah[jZ _gb_ jzZafukZhlfkysvx mkj ~gyxs _]h nbevljzZz k jZ:
k\zjldb gZ AZl _f [ueb ihemqg_gu agbleml|ZplimneMKXZk vy
k\zjldh -1], [1 0 1], [1 00 4] b[1 00 04] >ey ijhklhlu bkiheve
]JhjbahglZevguc 1jZ”"b_gl dhg_qgZy |jZaxskiky kZih\f elg
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ZgZeh]lbqgu_ |j_ameviZlu fh gdeyihgmfbrtym]lbo N<Q g
eZieZkbZgh\
>ey bah[jZ _gbc i j_amevliZlih\ N<Q kljhylKpKaglh]jZ

ihdZaZgu wlb ]bklh]jZffu \ ihemeh]Zjbnfbd gidhfgb¥ kirhZ
agZq_gbc ibdk _e ¢ ghjfZebah\Zgu \ YZigZqmhmg\b_ v hqglh
jZaf _j y™jZ k\zjldb NGQ f_gvr_ eb[h jZ\[Zgpfdlbfy jmbifagh
bb), \b” ]bklh]jzffu baf_gy |ky Dh]*"Z jZafNG@"jiZ Wlkpl
jZaf _j ynjZ jZafulby jbkohghldklh]jzffZz baf gy |ky g_ag:

Jbkm&WdNjZ]f_gl |_klh\hc IZ[ebpu

>ey 0Zjzdl_jbaZpbb \b~Z ]bklh]jZffu iyvahazZ]¥ wajjbk
[247:
‘4L FI D"E;ZD&EZ (5.3)
0
]~ _D"i ghjfZebah\zZggZy ]bklh]jzffZ kf nhjémkmz N<C

kmffbjh\Zgb_\uihegy_ Iky ih \k_fm ~badiagZgm.gthafh gu

<b” aZ\bkbfhMlbjzaf jZ y~jZ k\zjldb NGQ jZaebqz |
jZafuluo nhlh]jZnbc ~Z° _ \ ijbkmlki\bb mdhj ke pth razf\d |
kh” _jbfh]lh bah[jZ  _gby ?képgjAgdFEedhv\ebygb_ kh" I
bah[jZz  _gby gZ \b” azZ\bkbfhklb hl jZafNjG@QyXkjds kkzyjla
mf_gvrZ:. Iky
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LF%D‘:EZ‘%ﬁ‘:EE S

L FiZ'%D'EE s 4 (5.4)
AU D E .
U
) 16 T T T T T T T T T . 16
log(hy(i)) | [ logthy() |
12 B 12
10 q 10
8 1 8
6 6
4 4
2 Il
00 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 09 . 1 00 0.1 0.r2 O.r3 0.4 0.5 0.6 0.7 0.8 09, 1
|
a) b)
. 16 T T T T T T T 3 T ) 16
log(hs(i) | [ loghy)) |
12 A 12
10 A 10
6 6
4 ﬂ 4 A
00 0.1 ﬂo.rz AOB 0.4 0.5 0.6 0.7 0.8 09, 1 00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 ) 1
| |
c) d)

Jbkm@Bdt=bklh]jZffu \ ihemeh]Zjbnfbq_kdhamzakiZh\ k\zjldb |_kI
bah[jZ  _gby k y~jINK:®)[10-1];c)[100-1];d)[1 000 -1].

lh~ eh]Zjbnfhf ~bgbpZ "h[PZEeyqllkjju da[_"Zlv g_dhjj
fZzl_fZlbg_kdhc hi_jZpbb 7ey gme_\uo kiheAgZ\q_ ]dikyh
\ugbkeyxlky ey jzZzaf _jZ y*jZSKikjldlih NGQZI _f ghjfZeban
s LTy

IR

GZ |jbkm§@ ihdZaZgu ijbf#(® ~"ey jZafulh]h b |_ ¢

bah[jZ  _gbc >ey m~h[kI\Z \bamZevghlhh¥%{X\g gbiy w4

(5.5)
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agZq_gb_ g bkihevam _ I|ky \ ~Zevg _clibigbfupb ke ey ylo
0ZjzZdl_jgufb dzZd ~ey jZafuluo 1Zd b "dy #3 dey phddp
nhlh]jZnbc [ukljh jZBljZZ2\¢Qayg b g_J]h g_ gZ[ex™Z _Ilky
nhlih]jZnbehszZ”v ih” ]jZnbdhf *ey j adbo bah[eh'sZgthbc e
jZafuluo bah[jZ _gbc

lj_"eZ]Z _1ky hibkZlv i_j _gbke_ggu_ hlebfimxsdfdbr
ijbagzZzdzZfb b gZ bo hkgh\_ jZajZ[hlZlv deZkkbnbdZlIhj
(s L #:t;4 (5.6)
(6 L #Yu; F #1714 (5.7)
54
(;LI#":5:4 (5.8)
1@6
o.;— 1 o.sla,
0.8 7 0.871
077 1 0.71
$§I'67 ] 0.6/
=1 1 5f
0.4+ 1 AﬂA—
037 ] 0.3+
021 ] 021
0.1r 1 0.1t
01 2 3 4 5 6 7 8 9 10 01 2 3 4 5 6 7 8 9 10
S S
a) b)

Jbkmo®dtljbf ju aZ\bkbfAWIBi jZaf jZ y*jZaNx&y jZafulh]h
bah[jZ _;bb¥ey j_adh]h bah[jZ _gby

Bkoh”"y ba | _o ~_ khh[jZ _gbc qglh i_jegbke”gwu
\uiheg _gby deZkkbnbdZpbb zZAdjbh¥guky [mklbg] \ fh”bn
Gentle AdaBoostl0§ gZ ~ _j _\vyo fZehc Yem|ib[gug_gby kh[jZg b
gZ[hjZ@@ nhlh]jZnbc

Wdki_jbf_glu k h[mg_gb_f deZkkbnbdZzZkg zZi hgZ aqy \|lZ1)
glh iehoh jZaebqgZxlky deZkkwadhi2jZ200ke ]dZahz@kelh d
jZafulh_2 | ©jzZeéfudhdeZkku O©Oj _@#bhe®¥gh jzZafulh 2 jZae
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ohjhrh ThwkidéBoostdeZkkbnbdZlhj h[mqgZ _ |ky "ey©o}\mdhde
b ©kbevgh jzZafulh_2 aZzZl f "ey ihemqZdseZkkky lgdZ \lnph 1
m\ _j_gghkobfidence levgl C imlzf fZdkbfbazpbbr1-fZ gy hl0]]
hij " eyxlky |Ijb ThThTZ ke® «T: |h bah[jZ  _gb_ hlidle&kkikry
©kbevgh jZafuklelh® C T, |h hlghktdley k®jzafulh_ Reh>C
*Ts |h hilghkblky do#eZkdkzn jZafuklel®>C |h hlghkbdleyZldk n
©j _adh_®
J amevlZlu

>ey hp_gdb dzZqg_kI\Z dezZkkbnbdzZpbb pa&fljd  ggh
jZa[b\Zegkdy ]jmii kh kljZlbnbdZpb_c b \ ijhpdhemyays\h|
dhgljhey ZgZeh]lbggh hibkZgghfm \ &néhkZl fZlbgduigdl
h brzZgb_ fEdihju dhlhjh_ khklZ\bejfz[hI[24& ][] rZ 1ky
az”"zZqZ ™ _ | _dlbjh\Zgby jZzafuluveyhjh}pdhjlZs _gby bh&1li g
f jZ jZ2\@&z.

>ey kjzZ\g_gby ij_"ezZ]zZz_fh]lh kihkh[Z ‘tkp_fydbgbj f
gZlex"Zl_e _cijluwe”zg hijhkkylv bah[jZ _gbc jZaebqgh
j_adhklb dhlhju_ g_ \oh”beb \ himqgZbksgwki \gZhZdm |Ked

gZ kf gZ | _jfhkm[ebfZpbhgghfSahdunghbg-£040 [249 <
hijhk mgZkl\h\Zlelg_eh) _dhlhju_ \uklZ\eyeb hp_gdb gZi
nhihdzZjlhgdzf \ khhI\_Ikl\bb k IZ[ebp_c hjj_&yhmbrbn bipjtk he
[210 f_""m ij_"eZ]Z_fhc hp_gdhc j_adhklb bfgkjghgos) [Z
ijb\_~zg \ I1Z[ebpLZd _ \ wlhc I1Z[ebp_ kh” _j ZIlky dl
dhjj_eypbb IbjkMOHZrey kms_kl\mxsbo kihkh[h\ hpdigithb j_
sharpness scale (DS2BB bAsub 241]. I] ~eZ]Z_fuc kihkh[ ohjhrh kh]
k hp _gdhc g _eh\ dZ b ij_\hkoh”bl kms_ kl\mxsb __
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LZ[ebpZRdZeZ hp_ghd j _adhklb.bah[jZ _gbc

DeZkk Hp_gd| Hibkzgb _

J adh_ 0 Hij ~ ezggh qzldh_ bah[jZ  gb_

Ke ]dZ jZafu 1 Ke ]dZ jZafulh_ gh wlh g_ \hkijbgbfZ
lj [mxsbc dhjj dpbb

JZafulh _ 2 G _qzldh_ h[yaZl _evgh Ij [m_Iky dhjj

Kbevgh jZafu 3 JZafulh gZklhevdh kbevgh qglh ij_"~ihg
hldZazZlvky hl i_qZlb IZdhc nhlh]jZnbk

>eyjzZ\gbl _evghc hp_gdb kihkh[h\ ih\ur_gblylh]jZalblc
h[jZ[Zlu\Zebkv k ihfhsvx ba\_klguo ijh]jZfeguan&mqgykle
jZafuluo nhlh]jzZAdblee Photoshop SmartSharfNik Sharpener 350,
FocusMagic 2511 b ij _"ez]z_ fuf kihkh[hf <h \k_o kemg¥ yeb [
Z\IhfzZlbqg_kdbc ih~[hj izjzf_Ijh\ _keb 1Z2dzZVyhkhAafdy ¢ghk\
eb[h iZjZf_lju ih mfheqZgbx H[jZ[hlZgduwh][bZ bkapkhy*glw
gZi_qZlZgu gZ nhlisgrhmwhddPR2040 <hijhkmqgZklI\h8Zegheh) d
dhlhjuuehbjhbgkljmdlibjh¥2gudZ ~hc ba iylb nhlh]jZnbc jz
iylv gZi_qZlZgguo nhihdzZjlhqg _d kKihkh[Z hkl\urb
g _h[jz[hlZggh_  \ ihjy*d_ m[u\Zgby ddizzg kdh\hf JthghbhZe
j_adhklv bah[jZz _gby b hlkmlkl\b_ \b~bfujdvXhlimZAdlh\g
agZeb kihkh[ h[jgZHihdbdZq_kI\_ggh_ bah[jZ  _gb_ 'iHemq
[Zeeh\ ke _"mxs_ _ b IZBkoBAEeégh "Ib memqgr_ggu_ bah]
hAghc ba iylb bkihevah\Z\rboky \ hijhkZadlgihlgZ njib& migd _

LZ[ebpZDhwnnbpb gl dhjj_eypbb IbjkhgzZ f_"~~mbhlpj_ d'dtod
[Zeehf fg_NWBE).

Hp_gdZz Dhwnnbpb_gl dhjj_eypbb Ibjkhg2
DSS [238] 0,589
Asub [241] 0,907
lj "eZ]zZ fZy 0,924
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JbkmdHd+a) bkoh"gZy g_|j_adZy;bhAdopeAhbtgshop SmartSharg) Nik
Sharpenerd) FocusMagice) ij _"eZ]Z .fuc
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< IZ[ebp_ijb\_~ gu kj_"~gb_ hp_gdb ih \k_f mqgZkldgbc
nhlh]jZnDbNiK Sharpener® _eZ | bah[jZ _gby aZzZf Igh j_aq_ qgq_
\ "zl d h[jZzah\Zgbgb[dZzdbjd nzdlh\ L _f g_ f g ]l
\u]ey”yl f_ g qgzldbf ih kjZ\g_gbx k DijmlJbam&viEhy zZH[]Z
Adobe Photoshop SmartShagjp adb_  gh ohjhrh azZf | g wnn_dl |
dhgljZzklguo |]jEgdgMagic ihemqZ | gZb[he__ qzldb_ bah
mkbeb\Z | rmfu b bkdzZz Z_ | | _dkimju ql&ggtfc lghllgdZglhi
G_kfhljy gZ wlh fgh]l]b_ mqgzZkigbdb hijkkZl kadusMagidd ¥ dar
emqrb_ GZb\ukrmx kj_"gxx hp_gdm ihemigith&kh| mazatZg
j_adhklb dhlhjuc agZqgbl_evgh memqrZ_InrdAh{jZiblt jjZa
ijb\h~bl d \hagbdgh\_gbx \b”Abfuo Zjl_nzdlh\

LZ[ebpZ Kj_~gb_ hp_gdb kihkh[h\ ih\ur_gbmegviZdZkIbijh|

Kihkh] '$
Bkoh”"gZy nhlh]jZnby 1,1
Adobe Photoshop SmartSharp 2,9
Nik Sharpener 2,4
FocusMagic 4,2
lj_"eZ]Z fuc 4.4

<j _fy hp_gdb b memqgr_gby j _adhklb nhthlijent|f.
baf jyehkv k ihfhsvx wfmeylhjZ b kéhklZ\beh hdheh

5.32.> | _dlbjh\Zgb_ b dhjj_dpby wnn_dlZ ©djZkguc

Kms_ kl\mxsb_ih”oh”u
< ebl_jZImj_ hibkZgh g_kdhevdh ~_ kyldlg\ Kkdghkh][kAv:
[ a mqZklby gdéah\ digbb wnn dlZ ©djZkguo ]JeZa? [IblZd
azZzdexqZ |ky \ ~ | _dlbjh\Zgbb azl_fbkdZmzdpghu\aZzghpe Z|
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> | _dlbjh\Zgb_ \dexqzZ_I| k_]f_gidggrbhidblol ibke_~mxsr

deZkkbnbdzZpbx Kihkh[u k_]f_ gldpdbdbbNghiiglh cjZza[blv

ke _"mxsb_ Jjmiiu

x hljZgbg _gby ih ihjh]zf \ p\_Ih\hf YGcl[258 kRGB [253,
La*b* [ 254;

x ihjhlh\h_ h]jZgbqg_gb_ \ ki_pbZevghf Spdjakphi{redaesde
[255 258

x dhjj_eypby kh kljmdIimjguf we f glhf djmlkhrcf rizjdid
©djZkghke? 259.

lhke_ k_]f_glZpbb h[jZam_Iky [hevrh_ cdd2dMb¥kd\h\h]
lhevdh g_kdhevdh ba gbo hlighkylky de@dhZkdki\[2gnyZ fe
iheh bl _evguo dzZg"b”~Zlh\ bkihevamxlky [Zdb_ kihkhJ[u

x N | _dlbjh\zZzgb_ ebp b jZkkfhlj_gb_ dzZg”b”~"Zd{hAo
ij_"~iheh bl _evgh]lh gZoh [259B60,]e&wn ~ | _dlbjh\Zgby el
ijZ\beh ijbf_gy Iky Ze]lhjblh gkZodu

X jZkkfZljb\Zxlky lhevdhdahdéBEkkbu hdheh dhlhjuo _Kklv
khhi\_lTklI\mxs__ hylet k\demjZp83;

X ihbkd kj_~b hfdzghbc*zZlh\ iZju kh koh”gufb ozZjzdl_jb
mqgzlhf ] _hf_ljbg_kdbo h]jZgbg_gbc iha\hiegjul @djZHbh
le Z §Z62.

x ihkljh_gb_ ™ j \Z j_r_gbc gZ hkgh\_ ZpMsdbgpZdBaf miqbhy
h[ezklb dzZg”b~zZlzZz b p\ IZ \ _z [eb Zcr_gzZkidhkdlk
ijbkmlkli\b_ hll_gdh\ dh Iskio tomés) 251

X h[mq_dgtezZkkbnbdzZlhjz ]*»_ bkihevamxlky ijbagZhjdm hb
p\_1Z h[edEIdp*"b"rZ1Z Z 1Zd _ _z ehdZeVy208@59.dj_ klghkl

ljb dhjj_dpofeeZkl ¢ ©djZkguo ]eZa? h[uqgh ijbf_gy_
ke "mxsbo kihkh[h)
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X bl _jZIb\ghZkrbj gbhfezkl[26§ gZ khk_"~gb_ ibdk_eb |
hil gdb o0ZjZdl _jgu_ "ey ©O@pZ;kguo ]JeZa?
x ihgb  _gb_ gZkus_gghklb b yjdhklb "ey258dk e ¢ h[eZl}
x mf_gvr_gb_ agZq_gby \ dZgZe26%jZkgh]lh p\_IZ
X jZafulb_ h[dZ6§ib
X Zevikd _rb\Zgb h[eZklleZdbkoh~rghah[jZ gbwZl fgzggh]
dZgZejdl h k]|25§.
gZeba gZ[hjZ nhilh]jZnbc k wnn_dlhf ©djZkguo ]
P e khh[jZehdzlv jZajzZ[hldm f Ih~rzZ ~ | dlbjh\Zghb
wnn_dlZ ©djZkguo ]JeZa? kh k[hjZz b Zgh¢bagZjihjZkhh\bl].
bf xsbo 1Zdhc ~ _n_dl b kgyluo jZaebqgujBggwd pZZhbh
\dexq2Z0l nhlh]jZnbc gZ dhlhjuo kmffZjgh _kleZa? ®@ajJql

1Z] leZa Z "ey leza \lhjhc gO©djXkgyudieb<lg_ ~_
jZa™_e_gu gZ "\: yNghadf Igu_ jbkmIahd keZ@dZf Igu_
jbkmghizb. >hey i_j\uo \ gZ[hj_ kRBKIZ\hEZuo JZkij_N

bah[jZ _gbc ih dhebg_klI\m ©djZkguo_ JeZd?® \gEkZ[gdbp ijb\
[hevrbgkl\_ nhlh]jZnbc beb ©djZkgudjm|ldZaldrZjbdly
\klj_qzZxlky g_j_"dh

lhkdhevdm fgh]lb_ ba hibkZgguo \ ebl_jZjvhjf wlZdh
bkihevamx|l ~ | _dlibjh\Zgdbh\ a@ip \ ZgnZk k ihfhsvx Ze]hj
>"hgWz6l] I|h bgl _j _kgh hp_gblv dzdzZy \ wlhfubheped@a? ¢
h[gZjm b\Z Iky JZkij_~ e _gb_ iheh  _dbcglkeyp igE\ baly
|Z[ebp . ITheh  _gb_ ebpZ \ ZgnZk _klv gZ hdZ hrhj Z rology
hklZevguo lj _[m_Ilky ijbf_gylv ~hihegbl_evpw _ bede.
bkihevah\zZlv [he_ _ keh guc b j _kmjkhzfldhdbijlmAdgby* epr

lh bah[jZ _gbyf gZ[hjZ [ueb kh[]jZgu agpdkg eglcy \ph][eélz
©djzkghlh ]JeZzaz2 b hll_gdb dh b q_lehé&Za&ZzZ flba akigk _<lg b]d
ijbf_jgh ih ijbf_jh\ p\_1Z ibdk_e_a diZd beyeleh I
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jbkmgd _ ihdZaZgh dzd jZkiheh _jg\bgZllE@g\plZIh\dhhn
ijhkljzgkI\N&b*[8]. >bzZizahg baf_g_gby hll_gdh\ ~h\hevg
©djZkguo Jeza? baf_gy_Ilky hl “zelh]lh Hh_ ihhjlimjghlh
"bzizahgz p\_lh\ gqzZklbqgh i_j_djul\Zxlkgltj\mh[k %]k ¢mf
N eZ | g_\hafh 'guf mki_rgh_ 2 _ | dlbjh\Zgdlh\h[eZkkqg
ihjhlh\h]h hlk_q_gby

b)
JbkmpHid +Ijbf_ju ©djZkguoalgXalt azZf_ ;IlpkeZ[h azZf. lgu_

LZ[ebpZJZKkij ~ e _gb_ bah[jZ' _gbc ih dhebqgakly@h.®djZk

Dhebqg_kl\h ©djZkguo ] % nhlh]jZnbc

1 1
2 59
3 5
4 22
5 3
6

[hevre 3
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LZ[ebp&JZkij_~ e _gb_ihelbp glZcbah[jZ  gbyo

lheh” _gb_ ebpZz nhlh]jZnbc
'gnZk 72
Ilh\zjgmlh \ iehkdhklb bah[jZ 17
lheh” _gb_f_ ""m ijhnbev b Z 6
QZklbggh aZkehg_gh 5

80

60

40

b* 20

0

-20

-40
-10 0 10 20 30 40 50 60 70 80

o+
Jbkm@HA+HII_gdb dh' b q_eh\_dZ kbgb_lhqdb b ©dhzkipuo\ Je:z
dhhj*bgatF g\ _Ih\h]lh ijhkljZaie\z
Ko fz f_IhnZ

< khhiI\_IklI\bb k ij_"ez]z_fuf ih*"oh~hfjZg&bhkjghinjuf
ZgZebaz gzZ[hjz bah[jz _gbc zZ\lIhjfhfh4j_~eh dibjh\Zgb
dhjj_dpbb wnn_dlZ ©dj2&3j20d, [leZaf”Z dhlhjh]lh ihdZazZgZ ¢
5.13. H[jZ[hldZ \uihegy _ Iky \ p\_Ih\hf¥YiCbGljG@gki\ j\hf rz]
\uihegy Iky fzZkrlZ[bjh\Zgb_ bah[jZz  _gby \]JkhpZzaflkjinbb
[mfzZ]_ b jZaj_r_gb _f i_qZlb DZzZd hif[kfhzeeHdghf\ihevibgk
kemgZ \ nhlh]jZnbb mfijgvirZkrllKA{bjh\Zgbb Ijb wlhf fZe _
iehsZ”b ©djZkgu_ ]JeZaz?2 i_j_klzZxl| [ulv aZfl bguifo hPdbd h
bo N~ | _dlbjh\ZIlv b dhjj_dlbjh\zZlv >Ze \bijh\_jAkdhkynn
bah[jZz  _gby kh”_j bl f_ IZbgnhjfZpbx \ dhllihjh\&iordZa 24
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ijbf_gyeZkv |h ©djZkguo ]eZa? gZ bAaAMIZ Kigkib[g &Zb _jr
?keb " _ \kiurdZz ijb ktzfd_ bkihevah\BaXkklghebltwNuitheg:
i_j_oh”n gz ™ | _dlbjh\ZghlZdr{leZxlh\

1) FZzkrlZ[bjh\Zgb_ bah[jZz _gb
\ khhI\_Ikl\bb k jzZzaf| jhf
hli_gqzZldzZ b jZaj_r_db_f

K_]f_glZpby h[eZ}
dZzg”b~Zlh\ih p\_Im

(@]

A 4

K_]f _glZpby ]jZgbp h[eZklI
dZg”"b”™Zlh\

A
H[t _~"bg_gb_ k_]Jf_gfZpbc
bkdexqg_gb_eh'guo h[eZkl_c
nhjf_ b jZzaf_jm

DezZkkbnbdZpby hllezZzkl_c
dZzg”*"b~ZIlh\

Dhjj _dpby h[ezkl| c

&
<«

v

Jbkm@Ha+Ko fZ f _IhAzZ ~ | _dlbjh\Zgby b dhjj_dpbb ©djZkg



199

GZ rZ]_ \uihegy_Ilky k_]f_glZpby ilddkg e "Z Ih[\e Zt Ip \
< hlebgb_ hl hibkZgguo \ ebl_jZImj_ ihMNoh[1BEggwd& hi
agZq_gbc hll_gdh\ \ h[eZklb ©djZkguld_]eRE&Ukijhkid¥ gk
|Z[ebpZz dhlhjZzy az”~Zz|l agZq_gby k_]¢_dHdbjm dlwphbip d]¥ -
h[eZkidZg”"b”~ZIlh\ \uihegy |ky g€ hkdbgb_ hl kms_klI\r
kihkh[h\ dhlhju_ "ey ihbkdZ hdjm]Jeuo h[eZgdht ighZkgy
gZ[hj dhjj_eypbhgguo nbevljh\ k djm]Jeuf ldiimfdImjdeZ Wwe
bkihevah\ZIlv qgq_luj_ gZijZ\e_gguo nbevhZ]jZgppgdhdbk 2k
ke \Z kijz\Z k\_jom b kgbam glheiblaNhdgdeZb bodBhlh hZ a
\ Ihf gbke_ \ nhjf_ weebikZ

JbkmdHd+ljbf_j jZ[hlu ij_"eZ]Z_fhlmkik&hfgh _ bah[j&d  _gb_
k 1f_glbjhgZb[ezkbZzg b rZIu mdZazZgu) &_kzdbih\ZbfFazklb
©djzkguo;teKdhjj_dlbjh\Zggh_ bah[jZ  _gb_
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>Ze  rZ] j_amevlZlu k_]f_glZpbc ]hZtgBwgly xilkky
\uihegy |ky ihbkd k\yaguo h[eZkl _c b adxXgdxl|ky e dkidh £
bo nhjfu b jzZaf jZz GZ rZ]_ "ey deZkkban bliZiplel arn
Z"Zilb\guc [mklbg] \ fh”®Genba AgdBbost 10§ gZ ~_j \vyo fZ
]Jem[bgu Ij_bfma&ddBostrey j ZebaZpbb \h \kljh_gghf IH |
\jZa™_e Dhjj_dpby p\_1Z h[e2KIZgg ude dZidb @pb k g u

\uihegy |ky gZ rzZ]_

ljbf_j jZ[hlu ij_"eZ]Z _fh]lh kihkh[Z ilkddZaZg bhk ebkmg
k ]f _glZpbb ihfbfh ©djZkguo ]JeZa? \uZkguguhJmZkllb dje
\_jog_f m]em nhlh]jZnbb jbkmgd[eZklb ©djZkguo
h[gZjm b\Zxlky k ihfhsvx deZkkibkrbgd pdhb< wlbo h[eZk
\uihegy I|ky bkijZ\e_gb_ wnn_dlZ ©djdkgup ]JeZa? jbkmg

K_]f_glZpby h[edEkfg d"ZIh\

GZijZ\e_ggu_ nbevlju hkgh\Zgu gZ hilghrgbbb \ k
d\Z~jZlguo [ehdZo gZ ibdk_ey dZuglhedcqGdjiZkgghiusd o
yjdhkki4Y \YCbCr b dZg#Z£%5Cr) mfgh _ggh]iKmZfu \ [ehdZ
\ugbkeyxlky ih nhjfmeZf

a>5 0>5

$.N&2 | [ k+ AN&GE wHENE® (5.9)
U@aya 0?5
a?6 O0>5

$:N&2 | [ k+ ANEGE wpNg (5.10
U@avsa 0?5
a>8 0>5

$:Ng2 [ | k+ ANEE wHNE® (5.11)
U@a¥e@ 0?5
a>5 0?6

$N&2 | [ k+ AN&GE wHNER (5.12)

V@av 0?8
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a>5 0>8
$:Na?2;L I [T :xNEE wNEgRA (5.13)
U@a¥Y0>6
GZijZ\e_ggu_ nbevlju
'X:Nét%% (5.14)
1" _@ Bsa¥ \ukhdb_ agzZygs ghlkl\_IkiI\mxl ]JjZgbp_ k\_jom |
hfeZklb \ dZgZe_; djedkgliigbp_ kgbeym [jZgbp_ ke e,
liZgbp_ kijz\z
;bgZjguc j_amevlZl k_]f_glZpbb ]jZgbp h[eZkl_c jZ\
H5NE 2 S leslyNa® a  (5.15)
ra EDAU
1" 6gxihjh]
lhfbfh j_amevlzZlZ k_]f_glZgbbufZighyxlky q_luj_ [Dbe
j _amevikZIA glZgpbgbp "ey dZ ~h]lh bdnkbéMhjph_ ihdZau\
dZdhc ba gZijZ\e_gguo nbevljh\ bf_egt®Zb\hewgghf agdk
séx':Né;‘P_X-Déééféx:Né;’.#O&@:Né;E sa

Ng2J . (5.16

ki ra E( )
libf _j k_]f _glZpbb ]jZgbp h[eZkl ¢ \ dZgBdZa®glj4
jbkmgd Ibdk _eb \ _jogbo gb gbo ]jzH\m M headZqg

jbkmgd b jZagufb p\ _|2fdy hdjm]Jbuweebikhh[jZegZk!| c
liZgbpu h[gZjm b\Zxlky ih f_gvr kdhfihjg kgZsmok |ljzo beb
J_ameviZlu k_]f_glZpbbybh]j@\glgh[t_"bgylky eh]bqg_
BEB
B NEP2 4 N§24 pNE& (5.17)
GZ bah[jz +ghbbihegy_Iky ihbkd k\yaguo h[eZkl_c
h[eZklb \ugbkeyxlky ke "mxsmfipbalgdidbeh\ h[jeZklb ic¢

0. L | +4N&® (5.18
440D
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KmffzZ ibdk_eh\ k_]f_glbjh\Zggu_ ih p\_Im

0.,L | +gNga (5.19
440:Do
Kmffu ibdk_eh\ k_]f_glbjh\Zggu_ dZ gub brebglijiz\ e

O, L I +,:N&2 (5.20)
440 :D-

Jbkm@HB+Ijbf_j jZ[hlu gZijZ\e_gguo alpévipihc dZgZe ©dgzZzkghl
p\_Ihf hif_qg_gu k_]f_glbjh\Zggu_ :ibgkkebf iZdbhpddueba_ezgiuf

vy kbgbif+pu; “zelufi vy

JZaf_ju hibku\Zxs _]h ijyfhm]hevgbdZ

of S . : 5.21

S5 L :éa]:(")s;lE}I-F:éé(';;.lE}l- a ( )

ef§°? ¢ ?3 5.22

26 L :égés;D-F:ééE');D-a ( )
Dhwnnbpb_ gl dhfiZdlghklb

0.
.5 L a 5.23
Ges 5.5 (5.23)
Dhwnnbpb gl m?ebg _gby

° 05 é_. ’

Gog L2580, (5.24)

-f§:55é.@;a
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Dhebqg_kl\h g_gOoe:\uo
/.L I OECJ:.Q;a (5.25)

xD>5487
>hey fZdkbfZev@h]h beehsZ”b h[eZklb

Df>5a8c)' 4 (5.26)

>ey bkdexqg _gby eh‘gh iheh bl _evguo k _[[éZ&lbjh
ihke _"~h\Zl _evgh ijbf_gyxlky ljb we f glBjguo deZkkbnb

1. IjZ\bel.,=00R M<2 |h _kih[eZklb g | poZdhAdl_jguo ~
©djZkguo,|eeZma¥ gvr_ "\mo gZijZ\e_gguo nbevljh\iAfgZ

2. GZ hkgh\_ ijbagZd®.s, /., G. kljhblky ~_j_\h j_r_gbc
hi[jZku\Z | h[eZklb ih nhjf_ Ijb ihkljh_giblt 4§ Z k\¥Z[|jiZg
gZ[hj_ bah[jZz _gbc fbgbfbabjnh gky hdjdkgehl _evguo h[eZ
y\gh aZf Iguo ©djZkguo ]JeZa?

3. < ij_"iheh  _gbb Ih]l]h qlh ebph fh _| aZgbgbbv gkzhkgh
bgnhjfZpbb h Ibibgqguo khhlghr _gbyo jZafd jlkeh\eBfd b
\\hrylky hljZgbg_gby gZ jZaf_ju hibkih\&wxgbdld ijyfhm]

ljbagZdb ey deZkkbmbheZpbkc
ljb jZajzZ[hld_ dezZkkbhbkldArbjiky h[edXkd” b”ZIh\ kot
jZkkfZljb\ZehkybagZdh\ [Ihfbfh mdZaZgguo \ -nhjfme@dh

[uebjZaebqgu_ hlghr "gbx a0,a0,; ijhp_gl ibdkkehll_gdZf

dh b g_eh\ _dzZ \ [eb Zcr_c hdj_klghklh ijBaggb ijZad k¢h'

p\_1Zfb g _o0Zjzdl _jgufb ~ey dh b q_ehhddZk\g[etbhd gz kd

kj_~gb_ agZq_gby b ~bki_jkbb p\_Ih\uwdbdZ\gZgeh\f \j k] b

hljZgbqgb\Zxs ]h ijyfhm]hevgjlheg_ gl yjdbo ibcdk ehdZevght

hdj _klghkjbagZdb hibku\l\Zxsb_ nhjfm h[eZklb dpefZghky

Gentle AdaBoost 0§ “ey ZgkZf[ey ~ _j_\v_\ hlh[jZeZ Ijbagz

bgnhjfZlb\gufb ~ey deZkkbnbd Zkpd b" g Xxapl blgyZz d b
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X >heypdk_ek hll_gdzZfb dh'b g_eh\_dz \ ijyfhm]hlevypd _
gZ 5 b p_gljhf \ k_j ~bg_ h]jZgbgb\Zxs_]h &aVgbklx
hil _gdb dh b g_eh\ _dZ hij_* eyxXdkyZkebypflnsvkkljh\gg
ijhkljZzgkl\ _ <&B&wkgh\ kh[jZgguo . agZq_gbc

X >heyjdbiddk_e_c¢ \ h]jZgbgb\Zxs_f h[eZklv 2jlyfhm]hevg

S |
G.Lg s wN&P gs#0&N&P Go#0&

* - F-H> 1) (527)
#O&l/jéNé,’D @7 #0&1/46Nép @8#0&1/4@Né.’0 @gé

1" &gtihjh]b
x >hey ibdk_e_c k p\_Ihf 0Zjzdl_jguf 2eyko HijZkidyb\Zez
h[eZklb

G. L%‘a (5.28)

x Dhgljzkt hlghr_gb_  f_""m jZaghklvx b kmffhc fzZd
fbgbfZevghc yjdhkl c \ h]jZgbgb\Zxs_f2ijyfhm]hevgbd_
Sz\NaF -<-5&Na’>

‘aa0; (5.29)
G. L il v 2
:aaO SAPQa'E $ EFPda
X Dhwnnbpb_gl mfebg_gby
e E e E¥:.. F s ;6EV.. 6 .
Gog L . d64E e 94 e §5é (5.30)

G64E & 6F ¥: 5% 4F &46°E Vs
]A Hsstp_gljZevgu_ ] _hf_Ijbg_kdb_ fhf_glu:\lhjhlh ihjy~d

835 L | :NFN&;?2F 2%3 (5.31)
840 :D-
N" Jg i N & (5.32)
a .
340D
~ S .
'?“LF [ 2 & (5.33)
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x Kj_"~gb_ agZq_gby \ p\_Ih\uo dZgZeZo

S 4 Ve
5|§3‘\$ LF | + AAN§&& (5.34)

240D

€CCCC S 1 e

e Lo~ |+ wgN 848 (5.35)
840D

¢ S 1 s

B Lo |+ ugNEa (5.36)
' .340:D.

Dhjj_dpby ~_ | _dlbjh\Zgguo h[eZkl_c
Dhjj_dpby dezZkkbnbphjhd Z@djuzkgu_ ]eZaz? h[ezZkl_c
wlzZiz
1. bl_jzIb\ghZkrbj_gthfezZkl[26§ gZ khk_"gb_ ilpd&hebo b
imjimjguo hll,_dtdhiju_ ihemqgzZxlky ijb kf_r_gbb djzZkg
kde ju j_kgbp jZ"m db ]JezZaZz
2. aZeb\dz CtiHhpfes) \gmljb k\yaguo h[eZkl _c
3. ihgb  _gb_ gZkus_ggtdhkkdb b Z&gvmB\Zgb_ gZ HW[j&xblb
glh[u h[_ki_qgblv iez\guc i_j_oh” hl g_bat_ daddpd didhb
kdhjj_dlbjh\Zgguf
AgZqg_gby YdZegvh&Z \ugbkeyxlky \ aZ\bkbfhklb hl dhe
ibdk _e ¢ hlghkydbekklBd keb ibdkiNewXZoh”blky \ p_
dhjj_dlbjm_fhc h[eDiNK Rllh _keb k djZK:Nl&Pebadh: d
5 5
U:Né;‘EFsE—iiis 'NEEA?E &
U@ 2@ ?5
< p_glj_ h[eZklb h[gmey _ |ky gZkus_gghkhklb ihgb Z

WNER (t*Fs;:aNGONE2t%Fs;%E xNgks F INge@a (5.38)

(5.37)

+,sN& 2 t*?SUNGE ,5sN4Rs F IN& G4 (5.39)
+,sN& R t*°SUNEE ,gNgRs F IN& @4 (5.40)
]~ &*]em[bgZ p\_1Z gZ dZgZe
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Djbl_jbc dZqg_kI\Z ~_ | _dlbjh\Zgby b dhjj_debh20©djZ

< ebl_jzZImj_ \hijhkm dhebqg_kl\_gghc hpdllgjhBZdby
dhjj _dpbb ©djZkguo J]JeZa? m” _ ey |ky dgbaZkegby][ugagmh
dZqg_klI\h dhjj_dpbb g_ h[km ~Z _ |ky @ ijobkphpdgbhyy\Z
Ibibggufb 7~ey fZrbgghlh h[mq_gby djbl \jboydkey Zfqufhl\
dhebqg_kI\Z eh gh iheh bl _evguo b eh 7368 hlgh pyZ h "egdidh
\bru hrb[hd-jZ2lhghfm \hkijbgbfzZxlky iheJ289\ZI:\ehjh f
\u® e _gke_"mxsk_fv nzdlhdgzqg_kiIrZl _dlbjh\Zgby b bkijz
©djZkglex.a?

1. FNm xg_h[gZjm _gb_ y\gh azZf_Igh]h »_n_dlZ
2. FNg £tg_h[gZjm _gb_ keZ[h azZf_Igh]h A~ _n_dlZz
3. FPc £ eh"ghh[gZjm _gb_ dhlhjh_ ijb dhjj_dpbb azf._

nhih]jZnbx
4. FP, teh ghhJgZjm  _gb_ dhlhjh_ ijb dhjj_dpbb g_aZzZf_Igl
5. N, £ bkijZ\e_g lhevdh h”bg JeZa ba ~\mo jdldbfZZflKly

ihevah\Zl e f g;]1ZIb\gh
6. G £) _amevlzZl dhjj _dpbb \ul]ey”bl om™ _ g fggkoh”~gh Db
Citdhjj_dpby azf_IgzZz gh j_amevlZl ijb_fe_fuc

>ey "~ _fhgkljZpbb nzdlhjh\ dzq_kI\Z gzZ\ jdbkowd"\z
j_ amevlZlZ dhjj_dpbb ©djZkguo WelZzk?jkbRetlbatdk fiZghbbB
[270. GZ jbknbgida h"bg ba "\mo y\gh aZf Iguo ]JeZa g__bki
eh gu_ kjZ[Zlul\Zgby gZ Im[Zo LZdhc jgahzdihgh dhgj gbp
thevah\Zl e f GZ5.ibkimddy dDanmo keZ[h aZf Iguo ]JeZa g._
g_azZf _lgZzy eh gh iheh bl _evgZy h[eZklv bgZy\expiky
g_ _eZl_evgufb gh g_ ihjlyl nhlh]jZnbx

lj_~eZ]Z Iky knhjfbjh\Zlv h[sbc djbl_jbchewah\KI§D

\a\_r_gghc kmffu i _j _qbke_gguo k_fbijn2Z\dldy kNky< kkih fin s
f Ilh"Z ZgZebaZ b_jzZjelgc \RdBlIhjhf nZdlhju ihiZjgh kjz\

~
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Aim] k Ajm]lhf ih \Z ghklb k Ilhqdb aj: gblgihevah) AZ eph Kkl
h"bg \Z2°'g__ ~jm]h]h beb h”bg agZgl]lhev&hzZ\g@ gb_ Mhjat
\ ijhp_"mj_ F:B b ihemqg_ggu_ \_kZ ijb\_"_ gHi[dDbIZ [cjlop |
dZq_kI\Z ey kihkh[Z bkijZ\e_gby ©djZkguo ]eZa?®

FsaWw, FrafOx F udZsF ra( F saxF tagP ray®
1 arp« (541
pc

1" 1,cxtdhebqg_klI\h ©djZkgukJelzaadZ[ehpgh _gu gZ

1
3 Lef3+

Jbkm@HE£1jbf_ju dhjj_dpbb ©djZkkup H kot [270]

LZ[ebpZ F:B ey hp_gdb \_kZ nzdlhjh\ dZq_kI\dmyjl| dplbh
©djZkguo ]eZa®

FNm FNd FPC FPn Np Ci Cn = _ h f k < |‘

FNm 1,00 5,00 0,20 5,00 1,00 0,20 5,00 1,26 0,13

FNqg 0,20 1,00 0,33 5,00 0,20 0,20 5,00 0,68 0,07

FPc 5,00 3,00 1,00 3,00 5,00 5,00 5,00 3,43 0,36

FPn 0,20 0,20 0,33 1,00 0,20 0,20 1,00 0,34 0,04

Np 1,00 5,00 0,20 5,00 1,00 1,00 5,00 1,58 0,16
G 5,00 5,00 0,20 5,00 1,00 1,00 5,00 1,99 0,21
Cn 0,20 0,20 0,20 1,00 0,20 0,20 1,00 0,32 0,03

>ey hij_~ e _gby nZ@ddgjhk\yaZzgguo k dhjj_dpb_c
fg gb_ gZ[ex™Zl_ey Hij_~_ e gb_ hklZevgfho ghylb” neZd
Z\IhfZlbg_kdb ijb mkeh\bb ki_pbZevghc |l ZgfZ][lWdjlz h [ITZ X
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AdaBoost deZkkbnbdzZlhjz Jem[bgz ~_j_\v_\ b I hd & duhd
ih~"[bjZebkv imlzf fzZdki8fblazaplgzIZ dhjj) dalp’bb kdhevays
dhgljhey ih JjmiiZf nhlh]jZnbc kgyluo eéwhogZdhjtac fh”_
J amevlZlu

GZ hkgh\djbl_jbg ijh\_~ gjzZ\g_ghkihkh[hZ\IhfZlbqg_kdl
dhjj_dpddhZzkgdezad klh\Ra[hjdb&0 nhlh]jZnkbo"_j Zsl5d
AN n_dlgh[ezZzklIKjzZ\gb\Ze b Wikon View 6.2.7,\ dhlhjhjf Zebah\Z
ZelhjbldhfizglFbtonation 254 271; nhlhijbglHR Photosmart 475273,
web-k _j\ bRedbot P7(; IH Kodak Easy Share 6.01; Canon Easy-PhotoPrint 3.4
Microsoft Digital Image Starter EditigrArcSoft Photoprinter 5.0; Cyberlink PhotoNow
1.0, bkihevamxgbd¢ _dltejbp<bherm hgkR6]. J_ameviZliu kjZ\g
ijb\_~_gu \ I1Z[ebp_ ljbf_ju dhjj_dpbbkilhkheEfizf Ih"
Fotonationb |HArcSoft PhotoprinterihdZaZgu gZ jbkmgd _

LZ[ebBZ KjZ\g_gb_ kihkh[h\ Z\IhfZlbq_kdhj& kddyjp »Hebb

FNm FNqy FPc FP, Np G Ca 3
lj_"eZ]Z fuc 2 21 0 2 13 5 13 0.60
Fotonation 7 21 0 3 12 4 13 0.56
Arcsoft 10 22 0 2 13 4 7 0.55
Canon 12 31 2 3 9 3 7 0.48
Kodak 24 39 1 1 2 5 4 0.47
HP Redbot 18 17 3 4 5 4 10 0.46
HP PS 475 11 27 4 9 14 3 6 0.25
Microsoft 23 31 6 6 15 15 25 0
Cyberlink 30 27 21 18 6 9 6 0

> | _dlbjh\Zgb_ ©djZkguo ]eZa?® wlZiu KbnbdglZplh b”
nhlh]jZnbc kgyluo kh \kiurdhc h[_ki_qghdZalZ |\ ukih dbZq.
ljZ"bpbhggu_ ey fZrbggh]h jokmyccdi®pb\G2 dgb\Ztyrb[hd
(receiver operating characteristiROC) 273. lehsZ~vh~djb\h&arb[h ¢tharea
under curveAUC) jZ\gZ
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7
d
Jbkm@Hd£1jbf_judhjj _dpbb ©djZkgadkeBEagu_ bah[jB) | gmyevIZIu

ij_"eZ]lZ _ fh]lh kchArt3att d) Fotonation.

ljhp_~mjz ~_ 1 _dlbjh\Zgby b dhjj_dpbb ©dphdikeguwd Z
azZf_lgh_ \ebygb_ gz \j _fy i_qZlb WIZib&aBkjZZ]lgjtc Z\kb
kms_kiI\m_| \ dhg\_c_j_ h[jZ[hldb nhlhijbgl_JZ gihwjallr
"hihegbl _evgh]h \j f gb >ey hklZevguo wl2Zid]zh [fjZ]
kihkh[Z [ueZ \uiheg_gZ wnn_dlb\gZy |ljpebgghgby IH#
K_]f _glzpby jzZaf |IdZ k\yaguo h[eZkl _ Il dhhilhjehkblZelhg
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dZg”brZIh\ \uihegyxlky \ hAbg ijhoh? iEZ h&ighZ  Zdphjt
\ugbke _gby ]_hf_Ijbgq_kdbo ijbagrd#f\>eeXkidjZoagby \j_
\uiheg_gby deZkkbnbdZpbb \_kZ b iZ#ZZKkb b gzh\jid \
A j \w_\ dhg\_jlbjmxlky ba ~Zgguo \ bkélelyklhubd]hlhgZ
ki ~g__ \j_fy jZ[hlu gZ p_e _\hc ieZInhjk_ gdhkiZ\lb'ech I\h
lj [h\Zgbyf d ijhba\h~bl_evghklb

o

_e

o o
x_© ~

0.7

© o o ©
w N U

o
[N}

QZklhlZ bklbggh iheh bl

0.1
0

0 01 02 03 04 05 06 07 08 09 1
QZklhlZ eh gh iheh bl_evcg

Jbkm@HE+Djb\Zy hrbROC)~ | _dlbjh\Zgby ©djZkguo ]JeZa?
533.Hp_gdzZdhjj _dpby azZl _fgzgguo h[eZkl_c

Kms_kl\mxsb_ ih*oh”u

Kms_kI\m_| fgh  _kI\h f_Ih~h\ “ey memqr _IgBklZyjdgh
[hevrbgkl\h ba gbo ij_"gZagZq_gu "eyf HEjfguhdablight) eb
WbekkeZ[hdhgljZklguo bah[jZ  _gbc < kemaznf kkfdb gk d
h[sbc dhgljZzkl bah[jZ  _gby dzd ijzZ\lg&Zkk I WuwkhidbjZndph b
lzfgu_ hll_gdb b gbadb& &lygéjiykdugghc ebl_jZImj_ dhjj._
jhrZ N~ n_dlZ I h e pfdb\eZg Ishadow enhancement+ memqr_ghb
aZl _gzdaxnb fgzgguo h[eZkdacklit hnedge enhancement memaqr_gb
bah[jZ gbc k aZz”~g_c¢ aZk\ _Idhc
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Fgh]l]b_ kihkh[u memqgr_gby ehdZevgh]l dEgijizkll Zchl
nbabg_kdhc fh” _eb nhjfbjh\Zgby dad [ijjhba\by" bglnymagh
hljZz Zl _evghc kihkh[ghkIR b Ze&w[ s’zlgghklbL F5:g u

+N&R 4NG2NE&R (542

Koh " mx dhgp_ipbx I blijby p\_Ih\h]h aj_gby retinék)g d
dhlhjZzy miI\_j~Z | qglh 3kbk(refiid b_ddzdattex ]heh\gh]h fh
fh™ | ljZzdlh\Zlv p\_| dZd ljzkkhé&[$ gldhk IgzZldb g_az\bk
ihlhdZ emqgbklhc wg_jlbb gh dhjj_ebjmgbc]tkkikkh]|pghka
h[t_dIhR7. IThfbfh ITh]h qlh I_hjby j Ibg_dk bkihevagbyk
p\_lhihklhyglcblZ constancy) q_eh\ _qgq_kdh]h aj_gby gZ _z

ij_ "eh > fglh” h[jz[hldb bah[jZ  _gbc 1Zd | ggu\k fuc
A

X +N§g?

+wNg®2 I i y HKE——:4 (543
. neg -N&7?
a@s

"M £qgbkefrzkrliZ[hfy £\ _kazZdb _ q”\g'i@ma L's ey j_ameviZ
jZafulbybevljhf =ZmikikZ kkbé &

?keM jZ\gh lh Th\hjyl h[ hArghfZkrlZ][ (smfle stdieretinex
SSR, bgZq_ h fgh]hfakrjl Zllogg  dhkultiscale retinexMSR). Kms _kl\m _
fgh  _kI\h fhrbnbMBRbogZijbf[1p8 277 27§ dhlhju_ jZaebqZ
ihr*oh”~Zfb d h[jZ[hld_ p\_lh\uo dZgZeh\ hij jZa¢ziggdhidA!
nhjfmg5.43) \ kemqgZ_ jZ\_gkl\Z gmex Zjlmf_glzZ eh}ygjtbn
[hevrbgkl\h | ZeWSRplkchkh[gh agZgbl_evgh memqgrblv
aZl _fgzgguo hl[eZklyo nhlh]jZnbc gh ijb kwlIHéubkdZ Kz
bah[jZ _gby \hagbdzZx!|l Zjl_nzZdlu \ \b8ihghmjlgelb\ i\Yh ex’
bkdZ™ gby p279h\J _Ibg \dkheg _gguc ih n&fBmeafh]Z | emqgr
m\b” Iv ~ IZeb keZ[hdhgljZklguo bah[jZgggbcnhdh]jtZn]
\uley”yl g__kl_kKmggkl\ _ggh [he__ _klihlkelmggguky j_ am
ijb kf _rb\Zgbb bkoh”gh]lh bah[jZ _JgWSR R80).amevIZIZ
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< jZ[h[28] ij_"eZ]Z_ lky ke_"mxsbc kihkh[ memqgr_
h[ezZzkl _c¢c gZ bah[jZ _gbb k dEgZehf yjdhklb

+N§ ? (5.44)

N &2 G},JU E Gt:N&&

4 NE&E s
1" 4 £j_amevlZl nbeviljkppdgyxsbf ]jZgbpu nbeZjzhkflju
dhlihjh]h aZ\bkyl hl hp_gdb; Gt\gywnmbpb_gl mk&et gb
dhwnnbpb_gl hkeZ[e_gby

J amevlZl nbevigyipbbfzZljb\Zz Iky dzZd hp_gdZ hk
hlghr_gb_ g\ dZq_kh\p_gddjzZz ZI _evghc kihkh[ghklb W]
ohjhrh ih\urz_1 yjdhklv b dhgljzkl \ azl_fgfZgghudebjel
k\_leu_ h[edgklb[jZam_| hj_he \*hev i_j_iZ”*h\ yjdhrkhbu g
\ lzfguo hll_gdZo b ihl*zlgdkus _gghklb bah[jZ _gb_ k
[ezdeu&u[h] ih*"oh”ysbo dhwnn®pliz g9dhhegy |ky ihevah\Z
\imggmx qlhyd&klhky g _ljb\bZevghc azZ”*Zq_c

:NZilb\gzZy JzZfhgj _dpby \ azZ\bkbfhklb hl hp_gdb
ij_~eZ]Z_lky \ [l29hl P\ _Th\BGB dZgZeguNg ? ghjfZebah\Zgg
"bzZiZahg hl ij~h[jZamxlky ih nhjfme_

BINA 2 g ® AT g (545

1" _#e;,xhp_gdZ hk\_szgghklb dhlhjZy \uihegy _ljKkya fiur bz/f
dZgZeZ yjdhklb

< lzfguo h[eZklyo djb\Zy ij _h[jZah\Zgby ymjb\ghghb
klZgh\ylky k\\Il&\ leuo h[eZklyo djb\Zy ij _h[jZah\Zdby
klZgh\ylky | fg = EhdZevgZd dhiglfiggkd 1Zd b \ k\ _leuo

ih\urz_Iky gh qgZklh g."hklZVvhlgfightZgguc kihkh[ g_ il
j _Jmebjh\ZIlv \ _ebgbgm mkbe gby dhglilZkdZhVdZkdyo D]
lhlh_]h ijbf_g gb_\_ "zl d azZf_Ighfm iZ”»_gbx gZkus_ggh

JY* ij_h[jZah\Zgbey hlh[jZ  _gby gZ fhgblhjZo be
jZkrbj_gghlh ~“bgZfbqg_kdh]high dyhemichrgngeHDR  ijbf _gbf "e)
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ij_h[jZah\Zdgbgh\ bah[jZ _gbc klZg~Zjlgh]l]h ~bgzZfbqg_Kk
(standard dynamic rang8DR) [282 283. >ey dhjj _dpbb azZl _fgzgguo h
nhlih]jZnbyo wlb f _Ih?u ih*[bjZxpbtadnh{jdmg\dZgby mjh\g_
lzfgu_ h[ezZklb klZgh\y]JkijbkWlliZklh \hagbglZxleZl evg
bkdZ  gigdhklb b p\ _|Z \ kj _~gbo b k\ _leuo hll _gdZo

H[{sbf g ~hklzldhf kms_kl\mxsbo f _Ih*"h\ digjgudpl
hfezkl_c y\ey Iky Ih qglh hgb mom~rzZxlzZdZgbkI\dgghju |
gm ~Zxlky \ dhjj_dpbb G_h[oh”bfh hiIf_Ibbaw_lgigu ZKilthiir
Z\IhfzZlbg_kdh]lh ~_| _dlbjh\Zgby nhlh]jZndtegljh\pf k¥ glduf
hp_gdb kl_i_gb \ujzZz  _gghklb ~Zggh]lh ~_n_dlZ

< ihke_ _"gb_ihgtueinvf Ih*u gZ hKem|[hdbo g cjhgguo
dhlhju_ ij_"gZag2y_dhjj _dpbb bah[jZz _gbc ih\j_""zggtL
K\ _IThfljbf_g _gb_ f_Ih~h\ fZrbggh]h h[mqg_gby Mg¥Yowihcg
hlkmlkl\b_f [hevrh]h dhebqg_klI\Z jZaghh[ubag(0dqggjix
keh ghklvx b g _h”ghagZqghklvx jZaf284dB8y <bKifeavVvam |
gZ[hj ki_pbZevghijidplué\ 1Z nhlih]jZnbc ihddrhlyj ug u
ihfhsvdhevdio nhlhdzf_j "\mo ijhba\h”*bl_e_c¢ b kh”"Z[jAigl
kp_g Nhlh]jZnbb kdhjj_\dlitjAadabg wightroom LZdbf h[jZahf
g_cjhggu_ k_Ib klj_fylky ih\lhjblv j_ame¥kblaldhgpggdyxbh
Adobe gh k™ _eZlv wlh zZ\IhfZlbg_kdb [_a mogAXfibhfih gl
j_amevlzl h[jz[hldb wlbfb g _cjhggufb k_Ib&h[gZq gkl
ebl _jZIngi h[km ~Z Iky

e]lhjblf memqr_gby aZl _fgzgguo h[eZkl _c

< khhl\ _Ikl\bb k ih*oh”~hf d hp_gd_b memgZl4gbixu
nhih]jZnbc gZ i_j\hf wlzZi_ |j_[mihky_igbgnbljfapmbb]jZnbb
glhijb ktzfd_ g_ ijbf_gyeZkv lXldiuddd ijb \kiurd_ g_I dh
k\_1Z aZluihegblv fZkrlZ[bjh\Zgb_ bah[jZ babyZalpkohg\t
i_gZlb b jz&flijgzIdz
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BaZgZebkhds klI\mxsbo kihkh[h\ dhjj dpbb aZzZl _fgz

k" _eZg \u\h”® qlh p_e_khh[jZagh”b&avhghbah\Zby bah[jZ"
Imklv _klvdZgdgZagZqg_gby dhlhjh]h [ebadb d \ k\
b d \lzfguo Lh]”*Z ih\ukblv yjdhklv bzdbhgoj2le¥ lkalx b fdy
yjdhklbfh'gh imlzf kf_rb\Zgby-kZgE®hZbkoh~rghlhhp _gdb
hljZz Zl _evghc kihkh[digidbdhshlkmlikli\m | hk\_skpggllvb
|Zdh_ bah[jZz _gb_ \uley”bl g__kl_kI\_gghol _Ibwdfh fmZ | "
k bkoh~guf dZgZehlf. ypdhghfZebah\Zggh]lh \ "bZiZahg h
yjdhkllb nhjfmeZ memqr_gby aZl _fgzgguo h[eZkl sdbfl\u]
h[jZahf
+NGR2 UsNGRNEGE ks FUNGOKGyNEAE SFG+N&EAL

L +tN&EZ Gks FUN&G@:NE&F +N§& 24 (5.48)
1" Gexdhwnnbpb_ gl dhjj_dpbb azZl_ fgz@dubrape?Zkl c

Hp_gdm hk\_szgghklfth® _eb nhjfbjh\Zgby bah[jZ _g
Ij_"eZ]Z |ky \uihegylv k ihfhsvx fth*bnegbjhX2ggh]h hde
\ugbkey_ fhlh ih nhjfme_ ]" _ \ihkAbZyZmamgrohphdh k| _
ijb\_~_gZ \ nhjfme_ LZdhc ihANothKihewdbkbfidby h]Zm
g_ ijb\h~bl d h[jZah\Zgbx azf_lgh]lh hjZklgdio\"hgvidhni
Hp_gdZ hljz zZl _evghc Kihdlhkghklky dZd mfgh  _ggh_ gZ
= hlghr_gb_ agZg_gbc VyjddgBe bah[jZ  _gby b kmffu
hk\_szgghid g

=+Na?2; :
b:Né?:JULNé_E>§é (5:47)
" & i \_ebgbgzZ i_j iz"Z dhlhj&nhekagbdActkyl = g_ h[jZe

rmfhf]jZgbp_c f_""m h[eZkhyibr"Z & K nhjfme_ ;a bb %
dhwnnbpb_glu
lj_"eZ]Z |Iky bkihevah\Zlv hp_gdi\ Wi\g sklygh&k&mgrre Z

U Lh]*Z nhjfmeu b ij_h[jZamxlky d \b"m
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NGR +NAE GENE®Ss PNER =T Fréa— F sGa (5.48)

NG E >¢

Jbkmgh@+ljbf_j dhjj_dpBEb_fgzgguo h[ezZkl_c IDahdkdh gh
j_amevlZl h[jZ]hldbgdZ hk\_szd)dgihoklgdZ hljz zZI_evghc kihkh|[g

Ihke  dhjj_dpbb dZgZeZ vyjdhklb agZq gbylZgpXelt
\ugbkeyxlky ih nhjfmeZzf GZ jbkmgd_ ihdZaZgu ijb
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hk\ _szgghklb b hljz Zl _evghc kihkh[ghkldpbp amkviigagc
hlezkl_c ij_"ezZ]Z _ fuf kihkh[hf

< ebqgbagw, & jZaf j hdgZ [bezl_ jZevghQh iBpefvliE
nmgdpl®bT; kf nhjfmem aZ\bkyl hl 1 _ogheh]ledh i
ijbgl_jZ Hgb \u[bjZxlky wdki_jbf_glZevhgkhohmwnIibaqgkddZim
khh[jZ _:gpjdhklv b dhgljZzkl \ azZl _fgzgguo h[eZkgyhoijb\ _
wlhf qzjgu_ h[eZklb g_ ~he'gu k\_le_ Iv g _[hemabgu
mkbeb\Zlvky azZf _lgu_ i_j_iZ"u vyjdhklb fg ~mMhe[eu
jZaful\Zlvky GZijbf_jJ "ey n&dmsub@PRPA40\u[jZgu ke _"mxs
1ZjZf _1ja=1,3;b=3; &=10 &3.

Koh~guc kihkh[ dhjj_dpbb qj_af_jgh hlk\c lehglglyé@nb
ij_~eh  _g[209. HA"gZdh 1zZdhc ~_n_dIl \klj_qgZ _ Iky gZ nhl
ihwlhfm [Zdh]lh jh~Z dhjj_dpby g_ j_KlgbalgghZé:kiybgh |

Hij_~ e _gb_ dhwnnbpb_glZ dhjj_dpbb aZl cfgzgguo

KI i _gv dhjj_dpbb aZl _fgzgguo h[eZkl_cgkjl\]mgghijn
bglmblb\gh ihgylguf iZjGfljpBf dhjj _dpbb g_ ijhbikbiBibl
g_fghlh [hevr_ ke_]dZ hk\_leyxlkyi]jbf@lihekfezZklblzfgu
h[eZklb hk\_leyxlky ikbezdebadhf d \uihegy_ I|ky fzZdk
dhjj_dpby gh hk\_lezggu_  h[eZklb qZklh _§ghey”yddl
nhlh]jznbb ij_"ihqglbl_evg__ kqgblZlv bkihjgZbdlwfb LEd
h[jZzahf \ Zelhjblf_zZ\IhfZlbg_kdhc dhpjo dip[elz kalZlc figzjomg
hij_~ _eylv ih*oh?*ys_  @GgZjbqggzhh "ey nhlh]jZnbc g_ih\j_
dhgljh\uf k\_@Gfhe gh [ulv [ebadh d Z ey nZlZevg
nhlih]jZnbc [ebadh d

< jZ[h]124 Z\Ihjhf ij_"~eh™ gh\h j_r_gbc kihkh[gh_ ¢
ijbagZdh\ \ugbkey fuo ih ]bjidithgjZeéf _kf nhjfmem~"zZ\ZIv
g_luj_ “bkdj_lgu_ aGdn0,8;bq7 b ljbf_j Jbklh]jzffu yjdr
bah[jZ  _gby ih\j_""~zggh]lh dhgljh\uf k\ZIhbkmhgdZazZg ¢
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Jbklh]jZffu 1Zdbo bah[jZ  _gbc h[ugqgh gZ[baxigZrol kly kb die
agZq_gbyo yjdhklb 1h]rZ dZd \ kijhAgko lhgZo _klv

o
IS

N

o

©

)

IN

Yucno nukcenen AaHHO SpPKOCTU

N

. . .
0 50 100 150 200 250
ApkocTb

JbkmgRaAljbf_j ]bklh]jZffu yjdhkl_c bah[jZ _gby ih\j_“~zgiht]lh d

0

> j_\h j_r_&Bd24 ohjhrh hij_~_ey | nhlh]jZnbb ih\]j
dhgljh\uf k\_Ihf gh g_j _~dh hlghkbl d gbfblh{jZzq _ kld
bf xsb_ihoh " mx ]Jbklh]jzZffm yjdhkl_&gzZopk@gybgdhjj dpbl
gZklh g_ iha\heyxl h[_ki_gblv gZbemqgr_ _ghiyq lkI\lwvlH
ijbgbgzf ihlj_[h\z2ZjkdZ] ]j _kkbhgfdh™ ebey ij "kdzZza&xZgb
>ey wlhlh g_h[oh”~bfh kh[jZIv j_ij_a_glg\ggakc gz[Mehak
ijbagzZdb b \u[jZlv f_Ih”? fZrbggh]lh h[mqg _dhfyZdIlgfm x
] _ZebaZphbx

>ey khanrzZgby gZ[hjZz bah[jZz _gbc [ueldZfZajzZdhlEZ
kdZgb\ZeZ nhlh]jZnbb ba khphadeMilickr.ckm|l @&zl f k ihfhs)
N J \NZ j_r [@Bc\u[bjZeZ bah[jZz _gby ih\j_"~zggu_ dhglj
>Ze _ i1thevahVB|l rdhfme dhjj _dldZh\¥Zgeaggu  h[e:
ith”"[bjZy gZbemqgr__ @gZFdqgpbhj [n@Zeb[jh\Zg "~ey hlh][jZ
p\_Ih\ gZb[he__ [ebadh d p\_IZf nhihijbglfZZrIBphhHZZe
l1Zzd qlh[u bf_Iv jZzaf_j gZ wdjZg_ jzZ\gldZ jdabf jpghld Zg?
50y nhlh]jZnby i_qZlZeZkv ey dhgljhey kghih_ VkKippylk
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bah[jZz  _gby gZ fhgblhj_ b hli_qzZldz kcgldjeh BahZ)N2 gh
dZg_kI\ _gguo bah[jZ _gbc Ges@yx dhbmewlZlkh[py£g b jZaf
gZ[hj ba bah[jZ _gbc

a) b)
JbkmgRH+Ijbf ju fZIjbp kh\f_klghc \kljag@Zghkib ggh_bahf)jz" ¢
nhlh]jznby ih\j “~zggZy dhgljh\uf k\_Ihf

FZIjbpu kh\f_klghc \klj_gZ_ fhklb bah[jZ  _gbc |
dhgljh\uf k\_Ihf bf_ x| ozZjzZdl\jgd&ldbklb gZ[ex"Z _lky
ibd \ lzfguo hll_gdZo ljbf_j fZljbp kh\f_flligllbc ™eky
dZqg_kI\_gghc b bkdZ zgghc az”~g_c aZkdZlahgbddmiddjZnb
lj_"eZ]Z_lky \uqbkeylv ijbagzZdb ba ghljhfpeabakhdgdhgh
\kIj_qZ_thgIﬁb\uqbke_gghc ith nhjfmezf "ey xkf_s Qlbc
ragl u[233 Ihkdhevdm \uihegy |ky h[jZ[hldZ badHgZp\gb
gZ dzgzlez Ih jza®fjz\ ¢ gz we f_glh\

HleZklv fZljbpu jZa[b\Z_IlkgZigld lgbgbyfb ijh\_"z
| _ji_g”bdmeypdhghc ~bZ]lhgZeb GZ jbkmgd_ gwlb
kiehrgufldh fZIjbﬁ%ﬁ\uqbkey_lky IjbegZapbkeyxlky kmf

ang_gﬂH‘éey dZ "hc ba qgZkl:c fZljbpu
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56;562U
LI I D §“EasF (5.49
Vo @4
699U86;
(L I I D g“Ea& (5.50)
U@e6<Y @4
(;LsFELF (ga (5.51)

LZ qgZklv fZljbpu dhlhjzy jzZkiheh  _gZ \ ]Jem\hb
Khhi\_TklI\m_1I| lzfguf hll_gdzf 1zd" _ jZa[b\Zd_JjkyggEdMmeyq
leZz\ghc "bzZ]lhgZeb >ey dZ ~hc ba MNNDMEMZJagmmEb®p

:7 7?0
gL 11D g“Ea&F (552)
VaoY@4
(oL (5 F (ga (5593

>ey e _\hc \_jog c b ijZ\hc gb'g_c g¥klugbk2kjblk
hlghr_gb_fZdkbfZevgh]h agZqg_gby \ REQHdwg lgfdk | gd of
\k_c fZljbpu

. of & "EAFef& DME &4 .54
(L ks, BUEATLS BB (559
Y D568 0 ? YD>446997
< A. = < « A — 2 o
(Lo gl R EEFLf3 RhEF 559
Y D > 4587 YD>446997?

>ey e _\hc \ _jog_c bijZHH:gb‘g_c[m%Mﬂ_éj@thy gh
klhe[pZ \ dhlhjhf jZkiheh g fZdkbfZevguc we_f gl

oS : " %0 ® ﬁ: A .
(<L0a@§?'v';45/epu[[$ Eé& Fa (5.56)
(- L . "% fE"ME 4 Fa (557)

i é369?§<(943(569
<\_"zf nmgdElx dhlhjzy jzZ\gZ dh]jrz _z Zjlmf_gl
M_Ag_ﬂ1agZ¢gbmwX\gZ \ ijhlib\ghf kemqZ _
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s 699699
séTmiiD & E A8F (5.59)
U@¥@4

ET, LA
ra
>ey ljzo gzZkl_c fZljbpu \ugbkegghky dwTfbu highr _ghb:
kmff f_"~m kh[hc

56:562U
(s4aL T I E:D g"E&BR (559
V@& @4
56: 699 6996990
(ssL 1 1 E:D ¢“"E&FEIT [ E:D ¢“E4R (5.60)
Uoevu®62?U Ueb<Y @4
699U %B6:
(56'— |, I’ ED Gn:Eé;E (561)
Ue6<Y @4
(57L (55 (542 (562
(5L (55 (562 (5.63
(5oL (54 (562 (5.64)

>eWul[hjZ _Ih~ihkljh_gpbylj_kkbhgfdgihc elbjz\gb\Zebkh
gZbf_gvrbdz™jZIMMGD [28q, fZrbgaihjgud_dlhjmMeyj ]j_kkbb
(support vector regressipr6VR) [287, " ] \WheydeZkkbnbd®kgbbj kkbb
(classification and regression trte€ART) [288, g_cjhggZy Kk_Iv h[h[s
] _1J _kklgbneral regression neural netwpfkRNN) [289, Ze]hjbkkemqgZcgu
e »k (random forest) 90. < [hevrbgkl\_ kh\j_f gguo jZ[hl
j _1]_kkbhgguo fh” _e ¢ hkms_kl\ey_ Ikylihbg{2RH h e \Z]leb p-

kh~ j°bl kjzZz\g_gb_ wlZehggh]h WGiijh WjdZgZggh[khex
hrb[d _mean absolute erroMAE kj_~g_d\Z~jZIbqggh anelam spdared
error, MSE), f _"bZgghc Z[khexI|ghcmédidn dbsolute erroMedAE) b
dhwnnbpb_glm dhjj_eyp®.bQlbfjkkhgXxr_ hrb[db |_f emqr_
Q _f [eb _ Z[khexlgh_ agZq_gb_ ddhwegcpl glZgbp_ |
emqr_ fh* _ev H[mqg_gb_ \uihegyehkygbkeijp@a@fZdZfnhjum
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(5.49) £(5.64). AgZq_gby djbl_jb_\ \ IZ[ebp_ y\eyxlkyyklhp_ "¢
ihemg_ggufb \ oh”_ ijhp_"mju ~\hcghhhyl kddye viday §]mhi .
hrghlbiguo bah[jzKkf glbikokZgb \ jZa"_e_ GZ[hjezddh
gZ ]jmiiu ih ijhba\h”~bl_exhd&f fijyzkkfhlj_gguf djbl_jbyf
j_amevlizZlu jZ[hlu »_fhgkljbjm_| Zelhjblf ©kemqgZcguc e

LZ[ebpZHp_gdb dzZqg_kI\Z jZ[hlu fh™_e_c

ihkljhf gl fiT :

F_Ih~ MAE MSE MedAE C
FGD 15,2 350 13,3 0,59
SVR 151 377 12,1 0,54
CART 18,5 559 15,3 0,41
GRNN 15,0 344 12,9 0,59
Random forest 13,8 290 11,8 0,67
>Z9gZ hp_gdZ Ih]h dzZd ij_"eZ]Z fuc ebX[Hj gbagnd

Ij_"kdZaZgbyey wlh]h ©kemqgZcguc e_k?2

h[mgZ Ak \kbid

[124 \ugbkey_fuo ba ]Jbklh]jzffu yjdhkl_c ta \tghkew
kh\f_klghc \kIj_qZI_}b‘?IZIgIZ)eh]bqgh nhjfmezZf gh fZljby
jZa™ _ey |ky gZ ljb gZklb dzZd ihdzZaZdhbagtZ\ufk nepd by f
Fhr _ev h[mqg_ggZy k bkihevah\zZgb _ f[hijZ"gbagggh\h b
gZbemqr__ dZqg_klI\h ih jZkkfhlj _gguf dgpmjbyf kf I|Z]e

LZ[ebp20 Hp _gdb dzZqg_klI\Z jZ[hRanddm ferbst h[mq gghc
jZaebgqguo gZ[hjZo ijbagZdh)\

GZ[hj ijbagZdh\ MAE MSE MedAE Cr
Balbklh]jZffudhk[l24] 14,8 334 13,1 0,60
Baly" gZ jbk qzZkly 13,8 290 11,8 0,67
jZa™ e _gu kiehrgufb €

BaR" gZ jbk qzZklh 14,0 297 12,1 0,66
jZa™ e _gu rljboh\ufb
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J _amevlZlu

Dhwnnbpb_gl dhjj_dpbb azl_fgZZthuagmh|jEeRkfZtjb\ZIv
hp_gdm dzZq_kI\Z bah[jZz _gbc ih\j_ ""xghufg dhpHphvBif k
| f om _ dzZq_klI\h nhlh]jZnbb 1} ~rez]ZyfZy" | eN _ ikkbkhdg:
Geijbf_gy Ikyey hp_gdb dzZqg_kI\Z bah[jZ _gbc KjiZ\gb
ba\_klgufb mgb\_jkZevgufb djbl_jbyfb d@lycBtQ\Z[29ah ]
BRISQUE P93, NIQE [294, ILNIQE [295, OGIQA [29§ ~ey hp_gdb
nhlh]jZznbc | _klh\hc \u[hjdb LZ[ebpZ xlgh” _ jabgkgZ][d
dhwnnbpb ddljid _eypbb IbjkhfigZ"m jzZaf_q_ggufb agbgbgb
hp_gdzZfb mgb\_jkZevguo djbl_jb_\ dzZq_klg ggafblzd
ij_~"kdZazgg@fhh_"ez]Zz_fhc fh”r_evx b ~_j \hf []124_@k;ac
|Z[ebpu fh gh \b” _Iv qglh mgb\ jkZevgu Z djdh[jbb_ glZqg
kihkh[gu Z”~_d\Zlgh hp_gb\Zlv dZq_kI\h “ehgldd pZ mihay | j hh\
k\_Ihf Th]*rZ dzd ij_"ez]z_fzy fh”~_ev Khdihgkdhgjmeypht
j_amevlzZlzfb jZaf_Ildb. §_ékdzdbhvfggh_ a@hbkilgbvam”elyy
Z\IhfzZlbg_kdhc dhjj_dpbb b ij_"hl\jZs_qlygguoqrzd bh hjZitlc

LZ[ebpZl :[khexlgh_ agZqg_gb_ dhwhnpjbmely phllZ 1bjk gz
mgb\ _jkZevguo djbl_jb_\ dZqg_kI\Z nhlh]fjZabjc b kKkbheya
fh~ _eb

BIQI | BRISQUE| NIQE | ILNIQE | OGIQA | > j \h [I1j_"ez]Z ]
[124] fh™ ev
| ¢ | -0,22 0,05 0,13 0,23 0,13 0,47 0,69

Kms_ kl\mxsb_ kihkh[u dhjj_dpbb azZl _fgzgglufch
ihe_agh]lh m\_ebqg_gby yjdhklb b dhglkZkdzq\Zklly "Nalpogd Bd ¢
bah[jZ _gby g_~_eZl evgu_ Zjl nZdlu bkdZgdkl ipdkinlk
b\ _ebgbgu bkdzZ  _gbc ij_"ezZ]zZ _ Iky |_Xxa&\dyZyZ pedb plzkm b
L _klh\Zy 1Z[ebpZ kh” _j bl ke_"mxsb_ we_ f glu
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1. AZl _fgzggZy hKleZkjvbl Z*"*"blb\guc [_euc ]ZABkktkkékxamm fl
"ey hp_gdb mkbe_gby mjh\gy rmfZ
2. P\ _Ighc | _fguc dBKijgdvam |ky ~ey hp _gdb bkdZ gby
3. H[eZklv ieZ\gh]h baf_g_gby hiBkghi@dYaknm jhin ~ey h[gZ
wnn_dlZ ihkl jbeaftpdnh) g® ]jZ"b_glguo aZeb\dZo
4, JZ\ghf_jgh gqzjguc d\z*jzl gBkihé&vamhglky “ey hp_gdb
g_jghlh p\_1Z \ g_aZl_fgzgghc hhjgeazdklbgby hj _heZ
dhgljZklguo i_j._ iZ"h\
5. Qzjguc d\z™jzl k ~"h[Z\e_gb_f ZzZ~~blb\gh)& [rmeflZ]t
Bkihevam_|ky ey hp_gdb bkdZ _yhylqfgggphe\h[EZZk]
6. JZ\ghf_jgu_ p\_lgu_ d\zZ7*jZlu k yjdhklvxZilzahlgZ MNbg
Bkihevamxlky “ey hp_gdb baf g gby Zp¥d&gZklhghbg
KjZz\gb\Zebkv | _amevlZlu h[jZ[hldb | _klh\hcsvkZ][e
ke "mxs_]h IH Ij_"gZagZqgq_ggh]lh "ey zmgmagr hyey¥kla
nm g d pAadgbe PhotoshofS Shadow/Highlight ih*dexqZ _ fu_ fh" idobe”e)
Photoshop: Kodak Digital SHO professional, Zbroma Shadow Control 1.BixerLabs
Shadow Fixer 1.1,7IntrigueTek Shadowllluminator2Bl]; j Zeb aZRdiigex \
TruView PhotoFlair 2.2 128§ 1Zjzf_lju f_Ih~h\ dhjj_dpbb mklZg
|Zdbf h[jZzahf qlh[u m\_ebgblv kj_~gxx yijidinfklpgh A[2\ZK|B
Dhebg_kI\_ggu_ j_amevlZlu kjzZ\g_gby ijb\_* gu \ [Z[eb

4

JbkmgRA+L klh\Zy IZ[ebpZ ey hp_gdb f_Ih"h\ memqrkigley azZl
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LZ[ebpZ2 KjzZ\g _gb_ jZ[hlu kihkh[h\ dhjj _dpbb aklcfgZg

| klh\RZ[eb.p

IH Kdh| GZkus_ggl Kj_"gyy yjd Kj_"gyy yjd
hlezkll \ h[eZklb \ h[eZklb \ h[eZklb

IntrigueTek 7,9 0,07 3,6 90

Fixer Labs 6,6 0,06 11,5 110

Photo Flair 17,7 0,12 4,2 85

Chroma 6,4 0,06 11,8 85

Kodak SHO 9,3 0,08 4,0 116

Adobe PS CS 8,1 0,07 4.4 92

lj_~ezZ]Z_fuc Ki 59 0,08 2,2 90

Bkoh”gh_ bah[j3 5,8 0,08 2,2 85

M \k_o jZkkfzljb\zZ_fuo kihkh[h\ ihfbfh g\ celyqdlgbhk
h[eZklb \ujhk b mjh\_gv rmfzZ Lhevdhkihkip[*eBEbZ \tih
g_agZgbl _evgh Dhjj_dpby jy*hf kihkhghgbp\g£kusl gghl
h[eZklb lj_~ez]lZ fuc kihkhggkuBafggdwklhv <k_ jZkkfZlj
kihkh[u djhf_ ij_"ez]Z_fh]lh hk\_lebebgmXdibgZkldb qgqH]e

dhlhjZzy g_ gm ~ZezZkv \ dhjj_dpbb _&hzewdzZk\_ lre[[Z]
[hevrbgklI\hf kihkh[h\ 1j_"eZzZ]Z fuc kikgh[ ifp\akgZe byjdhk
kj_~gbo IlhgZo Djhf_ Ihlh \k_ jzZzkkfhtjhdguij_ RienK]zZ[ ufh]
IntrigueTek Shadowllluminatoijb\ _eb d h[jZah\Zgbx aZf_Iguo iheh

1iZ"b_glghc aZeb\d_ AZf lguc hj_hdh\laglbldzd ol ]\jZge
j_amevlZl_ijbf Adobg FPHotoshogS Shadow/Highlight Nikon D-lighting b
Photo Flar LZdbf h[jZahf ijbf_g gb_ ijkiteKhZZfmilemqgr_

aZl_fgzgguo hl[ezZkl_c h[_ki_gqb\Z_| gzZbf_gvr_eZldlealy
wnn_dIBkdZ _ dhgoma Shadow ContrdfixerLabs Shadow FixebPhoto Flair
kZfuazf lgu_ ihwlhfm ~Ze_ _ wlb ijh]jzZffu g_ jZkkfZljb\.
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>eyhp gdbevah\zIl_dy¢fp kiI\Z dhjj _dpbb azl _fgzdgglwo |
nhlh]jZnbc 1ih\j_"7~zgguo dhgljmuzkXlIdhZebkv k iAddtbev X
PhotoshopCS Shadow/Highlight Kodak Digital SHO professionallntrigueTek
Shadowllluminatorb ij _~eZzZ]zZ fkifhkh[hBkihevah\Zebkv ijh[gu_
Digital SHO bIntrigueTek Shadowllluminator dhlhju_ ~h[Z\eyeb gZ bal
gZ”"ibkb <h \k_o kemqgZyo bkihevah\Zleklyc e[ hj\IEjZibt
_keb 1zdzy \hafh ghklv ij_"hklzZ\eyeZkv ihemjihhei@Zgb
H[jZ[hlZggu_ b bkoh”gu_ bah[jZ ggbwhlhjzbgdabsunGSPR
2040 <hijhkmqgzZkl\h2Zeh eh\,_dEZlhjuuebijhbgkljmdlbjh{2gu
dZ ~hc ba iylb nhlh]jZnbc jZg bjh\Zlv iylwvhIdha&iZjd & §Z gig

kihkh[Z dhjj _dpblg_ h[jZ[hlZggh _ \ ihjy*d_ m[u\Zgk
Bgl j\vxbjm fu_ g _agZeb kihkh[ h[jZki\dggKZfbhah[dZq_
ihemqZeh hp \gdmZeeh\ ke _"~mxs_ _ b 1ZBkdhégh *

memqr_ggu_ bah[jZ _gby ”"ey h~”ghc babokhb \bkhhjdwk
nhlih]jZnbc ithdZaZgu &23jbkmgd _

< 1Z[ebp13 ijb\_~ _gu kj_~gb_ 'hih_ykibf mgZklgbdzZf hi
iylb nhlh]jZnkkf mqgzZklgbdb hijhkzZ hif _Ibeb bkoh”gh _
gzZbf_g__ dzZq_kI\_ggh_ Ke_"mxsbfb itkdZebfhameawuld
Adobe Photosho@S eb[h j_ankKeddkZDigital SHO GZbemqgrbf ih dZq
\u[bjZebkv j_amevlZlu eb[h ij_"eZ]Z_fhhh Intriguekek Z
Shadowllluminator GZi_qZlZgguc j_amevlZl h[jZ[hldb nhlbfjZr
kihkh[hf qZs_ ~“jm]bo hilf _qZ |ky dzZd gud[he_ _ dZq_klI\_

<j_fy hp_gdb b dhjj _dpbb aZl fgzgguo &lheZ&Z o lea|
ieZlnhjf_ baf_jyehkv k ihfhsvh whrkEZ\Ith¢ B Hckheh
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0) d) e)
JbkmgR8+a) bkoh”r*gZy nhihbyhnfhldzZ ij_"eZ]Z_fuf,;kihdobhdPSCS
d) Kodak SHQ e) IntrigueTek.

LZ[ebpZz Kj_~gb_ hp_gdb kihkh[h\ memqr_ gdXkhzZd fgzg

Kihkh] '$
Bkoh”"gZy nhlh]jZnby 1,0
Adobe PS CS 3,1
Kodak SHO 2,9
IntrigueTek 3,9
lj_~eZ]Z _fuc kihkh] 4,1

54. Wnn _dlb\ghklv f Th~h\ Z\IhfZlbq_kdhc hpby ditZ d lei
I _qZlZ fuo nhlh]jZnbc

>ey hp_gdb wnn_dlb\ghklb jZajZ[hlZgguokdhld Yhp B\
b memqgr_gby dZg _kI\Z i_qZlZ _fuo nhlhgj@wdkc joe gjh\p”
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dhlhjh]h [ue ZgZeba Ibibgghc kbImZpblkv dhyZdZiHeg&
nhlh]jZznbc \dexqZxsbc dzZd dZg_ _klI\ _gddd babh@jidjZgby
gm ~Zxsb_ky \ dhjj_dpbb bKihjgdggu nhlh]jZbBbbZIv
bah[jZ  _gbc [ueb kemqgZcguf h[jZahf \ufppdyljZbac ]’
ijbf_jgh iheh\bgZ bf_eZ ohly [u h*"bg_lybke nggidb\\ jZja" _
<k_ nhlh]jZnbb J[ueb kgylu dhfizdlgufb plbbhjh\&fdp dZg
h[jZ[Zlu\Zebkv 0jZgbebB8REG rkhce40ZEXIBE bgnhjfZpbx Iyl
ihevah\Zl e ¢ ihemqgbeb ke "“mxsb_ bgkljmdpbb
1. gZ kh[kI\_gghf ID b fhgblhj_ ijhkfhlj_Iv bwbkk ched bjlZn
jZkkfhlj _gby bkihjg_ggu_ dhjj_dpby dhlhpgd Az qijhbol
aZljm~gbl; evgZ
2. memqrblv k ihfAdsbex PhotoshoglCS2 gm ~Zxsb_ky \ dhjj_
bah[jZz  _gby ijbqgzf IjZIblv gZ dZ "g_ bad[[Zyg &ifibgwdbo
WIhl ~_ gZ[hj nhlh]jZnbc h[jZ[ZlulZeky khiiBhflgsytk
j_"bfz zZ\IhfZlbg_kdhc hp_gdb b memqgr jfgbyghbdcZq llkibZ}
jZkkfhlj _gguo \ wlhc ]Jedkh\drllgdy j adhklb bkijZ\e gb
©djzZzkguo ]JezZa? b dhjj_dpbb azl_fgzgbtio\ diekeZilhlch [ u
dhjj_dpbb zZjl_dZEEkKYZIby b ih~"Z\e_gbROgmEEd  _ \ JeZ\_
jZkkfZljb\Z _Iky Zelhjblf hij_~_ e gBREGkiZjip_dgudh[jZ _g
Nbdkbjh\Zehkv dhebqg_klI\h nhlh]jZnbc ilhjpg _ggogdpuo
\j _fy h[jZ[hldb bah[jZ _gbc ihevah\ZijeydB]aZfjlzZdhf

>Ze__ gZ nhlhij®agsupngSPR2040 i_qZlZebkv I|hevdh |_ nhl
dhlhju_ gbdlh g_ hlgzk d bkihjg_gguf hXkZahlhdZzZjl hpalZ g
k f lhemqg_ggu_ hli_gzZldh\ iy ihheerra\gldped cbg h

ij_"~eZ]lZ_fh]lh ZzZ\IhfZlbg_kdh]h j_"bfZ &ab\gvcg g hihhéloly
ihevah\zZl_ayiftbjy*d_ m[u\Zgby dZq_klI\Z KzZfh_ &zZggkl\
ihemqgZeh h'p\ gdheeh\ ke "mxs_ b lZzd "Ze m _Th__ ¢B
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agZeb d_f h[jZ[Zlu\Zehkv bah[jZ _gb_ *ey \khld ¢Zjil hqyZ |d
nhlh]jZnbc b \k_o ihevah\Zl e c \uqgbkeeygkyhgiS)*gbc [Z

LZ[ebpZl4 kh”™ _j°bl j_amevlZlu h[jZ[hldb gZ[hjZ
ij_"rez]lz_ fuf j_"Ibfhifievah\zZIl._Eydbah\Zl _eb b j_ "bf Wlf _Ib
Nh nhlh]ljZnbc ba gZ[hjZ dzZd bkihjqg_dgegu”m dhlhjqpZlZ
fgh™ _kI\h ba r_klb nhlh]jZnbc \u[jZgghf<ihewah\ZI_é&k
bah[jZ _gby \u[jZggu_ ~jm]bfb ihkgqahdZgheyfkh qZklh g _
liZgbpu f_""m [_agZ”z gh bkihjg_gghcainhlh]jghbf c dd I
fh gh memqrblv ~h ijb_fe fhlh dzZq_klI\Zj_tikelg bff gl

gZb[he_ _ Ij_[h\Zliteerngale\Z] _ev ijZ\ b r_klv bah[jZ _g
i_gZlzZlv Lzdbf hijzaéd]lz_fu_ f _Ih~"u hp_gdb dzq_kI\
ij_"~hI\jzZlblv i_qZlv g_ f_g__ bkihjg_gguo nhlh]jZnbc

<k _f_Ih?~u ij_"eZ]Z_fhlh j_"bfZ hp_gb\ZelmomZxl}

bah[jZz _dbyy gZ[hjz _keb wlh 1j 7Bmklkyeyaazf jh\ \j_ 1
bkihevah\Zeky ijh]jZffguc wfmeylhj \kljhijlgglh]iz 1Hg Adl
dZq_KkI\Z b h[jZ[hldZ bah[jZ  _gbc ihevah\zt eyZa I[jh ¢
\j_f_gb

LZ[ebp® KjZ\g_gb_ ih~Alhlih\db d i_qZlb gZ[hjZ nhlh]jZnb

DIh h[jz[Za\ Dhebg_kl\h hp_( <j_fy ih~]hlh '$
dZd bkihjg_ggl gZ[hjZz d i_q
lhevah\Zl_ev 5 1850 2,0
lhevah\Zl_ev 3 2420 2,5
Ilhevah\Zl _ev 5 2045 2,2
Ilhevah\Z|l _ev 6 1900 1,8
Ilhevah\Z|l _ev 3 2615 3,1
lj_"~eZ]lZ_fuc j_~ 4 178 3,4

>ey kjZ\g_gby wnmedldqdr hgby bah[jzhlighg&ldh\ dZ ~h
nhlhl]jZnbc jZg bjh\Zebkv ih dZqg_kl\nbcrlkdb bkde]dr
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dZd bkihjg_ggu_ GZ~h kdzZazlv qglhnilptbhi]jghbih ez\[khg Z
ohjhr_lh dZq_kI\Z b g_Ij_[h\ZeZ "hihgpto| geMy hjdvdhjklA
[ueh ke bdkzjZz\blv b lhevdh hklz\rzZyky q _I\_jlv Igghhc\Z
dhjj_dpbb Lzdbf h[jZzahf \h fgh]lbo kemhdZgsdjlggkdh ¢u
ijZdlbg_kdb h~bgzZzdg\ufbz \k_ r_klv b jZg bjh\Zebkyv
h[jZzahf Ilhwlhfm jZagbpz f_ T ¥mekj fgb®bxr \ ebdz Z k
hp_ghd jZ\gh ijbf_jgh "eyZéZZ¥h]h ba ihevdh\fZh efcg
ki ~"gbc [Zee f§\ugbcm ij_"eZ]Z _fhlh j_“bfzZ Z\IhfZlbqg_kd]
dZq_kI\Z nhlh]jZnbc LsZl _evguc ZgZebah)Zagmevilzahhe
k" eZlv ke _"mxsb:._ \u\h”u
X "ey bah[jZz  _gbc |j_[mxsbo dhjj _dpbb_"ihf "eZ]d& ifdtbe
ihemqZe hp_gdm \ur_ kj_"g_m ihl&dahdZidedhlhju_
hjb_glbjh\ZgBklbah[jZ  _gb_ gZ fhgblhj_b bkoh”~guch jZ
gZklyp ihemqgZehkv Z~ d\Zlgh memqgrblv kedh[4d ngdd]l
baf_gyebkv;, p\_1Z
X gdhlhju_ ihevah\dlZebkwemqgrblv nhlh]jZnbb ohjhr_]h
j_~dh wlh iheh bl _evgh hp_gb\Zehkv gZ[gx{Zlbggh
ij_~ezZ]Zz_fuc jhK#Z\eye dzZq_kI\_ggu_ nhlh]jZnbb [_a
ijb kemqgZcghf \u[hj_ ijb\h~"beh d Ihfm qlitlhemhdhd3 jl]
j_amevlzl_ h[jzZ[hldb ij_"ezZ]zZ_{fufdh ihféarthqgZeb kZfu_
hp_gdb qglh \_2~zl d jhklm kj.”~g_]h agZq_gby
LZdbf h[jZzahf ijbf_g gb_ ij_"ezZ]Z_ fudb kbh khgim\grhp
dzq_kI\Zz i_qzlz_fuo bah[jZ _gbc \_7~zl d&Nid\urq@hzx_ fd
bah[jZ  _gbc b agzZqbl_evghfm khdjzZs "gbxh\gni mlblgl4 Zim
I_qZlb
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<u\h”?u ih iylhc ]JezZ\_

ljhZzgZebabjh\Zgu o0ZjzZdl _jgu_ * n_dlu plnjkh\dondl|
Z\IhfzZlbg_kdhc dhjj_dpbb ijb i_gzZlb QZs_meéimyJrb:gbl
jZafulubah[jZ ;gblylh]jZznbb k wnn_dlhf ©djzZkglihdjdeEh?
azl_fg_gb_f \k_c kp_ zu”" bevbguo ¢gdlklhgz _gby ih\j_"7z
Zil_nzZdlZPEG dhfij_kkbb\ukhdbf mjh\g_f rmfZz Knhjfme
lj_[h\Zgby d Ze]lhjblfzf hp_gdb dzZq_kI\Z blhigh{¢eZ glg
h[gZjm™  _gguo ~. n_dlh\
lj_~"eh g ih*@dhZ\IhfzZzlbg_kdhfm memqr_gbx dzZq_kl
nhlih]jZznbc dhlhjuc j_dhf_g~m_|I
1. mgbldv2r _1Zeb bah[jZ _gby \b"bfu_ "ey "Zggdjlhgdiaf
jZaj_r_gby b | _ogheh)]bb i_qgqZlb
2. \uihegylv hp_gdm o0ZjZdl_jguo ~_n_dIlh\ hIlHK}Z&ndxah ]c
himqg_gby ih \bamZevguf ~"Zgguf bah[j@dZppc b f 1Zbg
3. \uihegylv h[jZ[hldm \ p\_Ih\hf ijhkljZgkl\_uo\ofi~gl
dhg\ _jlZpbb \ ijhf_"mlhqggu_ ij_"klZ\e_gby
GZ hkgh\_ ij_7~eh’ _iglboh"Zzajz[hlZzgu ghflulh”™u
Z\IhfZlbqg_khkWdphcgdb b memqgr_gby dZq_kI\Z nhlh]jZmnxbc
hp_gdzZ b ih\ur_gb_ j_adhklb bah[jZz _gbcb "vklijdlkejhd
wnn_dlZ ©djZkguo JeZa? dhjj_dpby aZzZlgZgaggihdjZin pe
ih\j _"~zgguo dhgljh\uf. K\ NédZ]Zz fu_ f |Ih~"u hp_gdb b
dZq_KkI\Z nhlh]jZnbc ij_\hkoh”yl kih&hkt\mxsb _
HibkZggu_ \ ]Jez\_ f _Ih”~u j_Zebah\Zgu q_jkdié¢ hp\ldd
memqr_gby dZq_KkI\Z nhlh]jdnbagZalgZhf g ~ey \kljh_g
mkljhcklI\ i_dziba\hey | ih f _gvr_c f_j_ \ jZa khdj
ih~lhlh\db nhlh]jZnbc d i_gZlb ih\ukblIhMZd@uo ki [gZi_@.
ij_~hlI\jZlblv i_qZlv g_f_g_ _ bkihjg_gguo nhlh]jZnbc
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—eZ\Z lj_h[jZah\&glywf g gby jZaf_jh\ b khhlghr_gb
Ahdmf_glh\ b nhlh]jZnbc

ljb i_qZlb b dhibjh\Zgbb ~hdmf_glh\ gdh [Imhz]rh | ejizpd
hl jzaf_jZz bkoh”gh]lh "Ahdmf_glZz eb[h \Jihé&y¥gbky
kh” _j"bfh]h "hdmf_glZz eb[h bah[jZ _gbluihlkepy alk:
dzZz"jbjh\zZgbb[h m\_ebqgb\zZxlkyjbohdy wih ijhbkoh”bl ~Z°
ij_h[jZah\Zgbyo dh]~Z jzZzaf_ju [mfZ]b pkebgKahlewdhk ijhy
GZijbf_j ijb dhibjh\Zgbb "hdmfAdgdZ [hdidtet \ j_"bf Fit©
toPage» gqlh[u kh]l]ezZzkh\ZIlv jZagbpm \ \b&h[jZK]ljZgbpuf_ gvr.
ijbf_jgh 6%, Ih _klw % kljhd ibdk_e_c hlI[jZku\Z _Iky Kk\_]
bah[jZz _.dbly h[j_ad_ qZklv \Z ' ghc bgnhjfZpthll _jgKlijB§bijp1
fh™ 1 ijhizklv ljb fzZkrlZ[bjh\Zgbb dhibjnglZh]kdZd hidit
mom~rZ _|ky G_hjdgbhjd[finlzlv 1Zdb_ kihkh[u ij_h[jZah\Z
bah[jZz  _gbc ~hdmf_glh\ ijb dhlhjhf m~"DbéyxlkghdgReh
h[eZklb Z hkgh\gu_ kfukeh\u_ we_§_ glfin*bmdmpbjomkadky
baf _gyxl k\hbo jZaf_jh\

Koh Zy azZ~ZqZ \hagbdZ | ijb i_qgZlb nd bbidefladscg 4 «
nhlhijbgl_jZo bf xsbo nbdkbjh\Zgguc jzZafGgijthflijq
| jfhkm[ebfZpbhgguc nhSampogdSPR2040[249 i_qZlZ | gZ [m’
15 gZ0 kf >ey i_qZlb [_a ihe_c khhlghr_gb_ Kihghghn[hilhv
32 |1h]~rzZ dzd fgh]lb_ nhlhdzZf_ ju kgbfzxI| Wfakhpjzl'ghrbyg bk
klhjh43, 1699bl i >ey ihemqg_gby ijb i_qzZlb Ij_[m_fh]lh khhi
|1Zdb_  nhlh]jZnbb Z\lIhfZlbgq_kdb h[j_azZxlkyb\h¢bh &
kms_ kI\ _gghfm mom”~r_gbx dhfihabpbb ehlk j GXZjgkimgd
ihdZazg ijbf_j klzghHjlgdb nhlh]jZnbb ijb i_qZlb [_a ih
nhlh]jZznbb h[j_aZ _Iky kgbam b k\_jom @l hgbhZjblk.
ihevah\Zl _eyfb



Jbkmg@Hd1jbf _j Z\IhfZIlbg_kdhc h[j_adb nhlh]jZnbb ijb i_qZlb

Li [m_Ilky jZajZ[hldZ ij_h[jZah\Zgbkafihghlhekkabghr_
klhjhg nhlh]jZnbb [_a mom~r_gby \bamZeyghilhqglbikigt
j_ZebazZpby ih~"h[guo ij_h[jZah\Zgbc Klaln[jgZghfgbjh N2 f¥gtl
h[_ki_q_gbb kbkl_f kdzZgbjh\Zgby b i_qgZzZIb*hkdgrh g uko
\ugbkebl _evguo j_kmjkh\ |Ij [m_|I| jZajZ[hlighkluqgblkdhklpu
Zelhjblfh\

6.1. Kms_kl\mxsb_ ih”*oh”u

JyN im[ebdZpbc hibku\z_| f_Ih~u Z\IhfZlbq_kgh]}l
(cropping lh _klv \uj_aZgby ijyfhm]hevgh]lh njgKygl
;hevrbgkl\h ba gbo ij_"gZagZq_gh 7ey \ihdghaZ hg&bk

bah[jZ oy g [hevfbkie beb memqgr_gby dhfihabpbb nh
kgl bkdexq_gby fZehagzZqgbludjdhehtkah[jZz  _gby D2zZd ij
kms_kl\mxsbo f_Ih"Z{9g 298§gbeb y\[@89 300 kljhblky dZjl
agZqgbfhisHiency map b gZoh”ghkyhm]hevgbd \dexgZxsbc
h[ezklb k \ukhdbfb agZq_gbyfb dZjlu agZgdhjkibeb@b
Zelhjblfzo \k_ hgb klj_fylky hlj_azlv néghduf bthdezklpk
lhgh\ ijb wlihf hklZ\blv gZ nhlh]jZnbb bpdfZglbylkyjfbadbfb
bah[jZ _gby ex” _ ¢ hkh[_ggh ebp < glkibya\Ihfylbfy k
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dz™jbjh\Zgby \ hkgh\ghf jZlyg@{zhkgdwim[hdbo g_cjhgguo
G _kfhljy gZ mkbeby bkke_ "h\Zlfghlb okjZeigguo ijh]
k\yaZzgguo k g_h”ghagZgghklvx hp_gdbh\Z gnyewl Zkha d.
[hevrbo jZaf_q_gguo gZ[H30L "Zgguo

lj_h[jZah\Zgby hlebqzZxsb_ky hl fzkrlZ][bjh\Zgly
Ij_"gZagZq_ggu_ “bwhihdZagby gZ wdjZg_ beb i kbhbufg:
khhlighr_gb_f kdhjfmgkoh”~gh]h bah[jX Zglhahyauqghc ebl_
hit_~bgyxlky ih” gZeetagebngf ;m” _f gZau\Zlv ih~h[gu_ h
i _j_nhjfZlbjh\Zgb GZb[he_ _ jZkijhkljZgzggufb ih~ol
i _j_nhjfZlbjh\Zgbx jZkljh\uo bah[jZ _gbc jy¥eyxikyih
g_JjZ\ghf_jghc Wwarpthg) BOJ b«j_av[Z ih»r(seam carving) B0O3 \
dhlhjhkc ihfhsvx “bgzZfbqg_kdh]h ijh]jZ4804jhmkzgfbybgbfbazp
kmffu agZq_gbc ibdk_e_c¢ ih dZjl_ klhbfikbd ZlejgZyek\y
p_ihgdz ibdkK_e”m ijhlb\hiheh gufb klhjhgzfb bah[jZ  _
ibdk_eb p_ihgdb m~Zeyxlky beb</N80Bebd@mNiky klhbfhk
\ugbkey |ky dzZd Z[khexlgh_ agZg_gb_byaMe@lzdZzdygd
yjdhklb bah[jZ  _gby

Jbkmghd ihykgy _| jZ[hIm i_j_nhjfzéolgihf\DalyjzGZg
gzjgufb djm hqgdzZfb ihdZaZgZ p_ihqgdZd ibdkh egbc ghlc )\K]|f
kmffZ ibdk_e_c¢ dZjlu klhbfhklb 7~ey dHIlhjhrc g\ey kiZygg £
kh \k_fb ~jm]bfb \hafh gufb. pbdkgdBdfltke \Z b kijzZ\Z hl
hif g _d&ujuf p\ _IRfihgdlzdk e c¢ fh  Imtde pgokmghd, gl
mf_gvrZ_| dhebq_kl\h klhe[ph\ygEf_ ~bgblpin * ezgghkdb
dzZ ~uf ibdk_e f p_ihgdb k ihfhsvx bgl_ |uHeyPph[Z ggh\ulc
ibdk _eybkmghd) qlh gZ _“bgbpm m\_ebqb\Z_| dhebc
Bl jZIb\gh_ ijbf_g_gbhi ljZpbe d kljhdzf beb klhe[pZf L
ihal\hey | “h[blvky g _h[oh”~bfh]h khhlghr_gby klhjhg
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O00000 000000
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a)

Jbkm@RdP ihqdZ ibdk_e_c \ seemlcabviiga) m~"Ze _gb_ ibdk_e;lm p_ih
"h[zZz\e_gb_ ibdk_e_c kijz\zZ hl ibdk_e_c p_ihqdb

| j_nhjfZlbjh\Zgb_ hibB@yglohjhrh jZ[h1Z_ | ~ey nhll
ijbjh~u gh qzZklh bkdz'Z | bah[jZ _gby\ epguc M[thkidh
gZijbf_j kljh_gbc >ey ij_h~he_gby g_~HK[B0Z!djh\"&re]hgh
fgh® _kI\h _]h fhAbplydZjbdicj m\_ebgb\Z Iky klhbfhklv ij
[309, \[306 307 dZjlZ agZqbkkibvam Iky \ dzq_kI\_ dZjlu ki

6.2. |j_h[jZah\Zgby ~ey baf_g _gby khhlghr_gby ki

Fh ghu”_eblv M\Z |biz ©azZf_lgum@hfjgdzkgdr\ fh bnbc
dhlhjuo g_~_eZl evgZ
X gZ njZlf_gl_bah[jZ  _gby ijbkmlki\m_1 2Zblpeb | JbhgdkEM
X gZ mgZkld_ bah[jZz _gby _klv ijhly zgby yjdhdbb baf

< gZklhys_ _ \j_fy ~hklb]Jgml agZqbl_evguqgblifih¢j_
AN |l _dlbjh\Zgby ebp B0&Fh\HdgzZdh bo ij_bfms_dd'gh kI\
AN | _dlbjh\Zgby gb\_ebjm _Ikyx kehehbaKkpbb \'h \kljh
ijh]jzffghf h[_ki_qgq_gbb kbkl_f kdzZgbjh\Zgbhyjbbf i<lZél
> " hgW2Z6] ihalhey | "hklb]Zlv \ukhdhc ijhba\h”bl_hedj@hdhb
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] _Zebah\Zg "ey jZaebgguighl]4ziZgdlghieZlnhjf h[_ki_c
ijb_fe_fh_ dzZqg_kI\h ~_1 _dlbjh\Zgby ebp Ze]hhllZzddh\few.
[hevr__ dhebq_kl\h eh guo kjzZ[Zlu\Zgbc kh\jKfZ9gugth
ihr"oh”~Zfb < jZO0%l] _"~eZ]Z _lky kihkh[ mf_gvr_gby eh guo
"ey p\_lguo bah[jZ _gbc azZ kqzl hij_"\Zgagby Ahgdoddl]
ibdk_e_c¢c k hll_gdzfb dh'b g_eh\_dz|_@¥dhgkgfufughlkt¢
kihkh[hf h[gZjm  _gby gZ nhlh]jZnbb exdbghyXe\ |kty[&ZKk]
hil _gdzfb dh b q[3a@\ _dg \b~gh qglh IZdhc ih~oh”™ \ "z
dhebqg_klI\m eh ' guo kjzZ[Zlu\l\Zgbc h~gZdh Yidye d Zggihfc ak
kemqzZ_ dh]”~Z [he__ \ugbkebl_evgh fkehl qud¢v kibk king vg h
baaZ hljZgbg_gbc gZ “himklbfh_ \j _fy h[jZ[hldDb

>ey \u”_e _gby dhglmjguo i_j_ iZ"h\ ij ae\Z]x K]k
dZgZeZ yjelkkybjhefZieZkbzZg JZmkibedbgyZagbpzZ 1amK8hZg
dhlhju_f_g__ gm\kl\bl _evgu d rmfm, gZf blZhilj Z, Nixib
11Z”"b_glu b eZieZkbZgu

Imklv ~ey gZoh ~ _gby h[eZkl_c¢ k babkjihewvam fllex"il
ibdk _e ¢ bf _xsbo hll _ghd dh'b g _eh\Zfddghkib*XudBKkl&y
dzd

L AU iy E GeB (6.2)

" k £iheh bl_evguc dhwnnpgablbglZjgh_ bah[jz  _gb_ \
wcNapZ\gh \ kemqgZ_ bklbgghklb eh]bq[3kHh]h \ujZ" _gb

—go Stav { é7—5/$\P ra{x &P rasve 2 0 rarz (6.2)
]/\
] +:N§&? ,
‘N P a 6.3
BNAE NGE A NGE 3:NZ? (6-3)
‘Ng ?
LN A (6.4)

+NEE x:N&GE -,l;ZNé;?a
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4 :N§&? y
+NEGE x:N&GE ;t:Né;?a
>ey baf_g _gby jzZzaf_jh\ b khhilghr_gbybklRjhdmbadlh]
nhlh]jZnbc ij_"eZ]lZxlky ke_~mxsb_ ij_h{hau\Zgdhd Zigk
dzjlu azf_Ighklb

1. h[j_adZ ihehk bahkjZ\mgbihlb\hiheh guo klhjhg ]"_jZ
\u[bjzZxlky imlzf fbgbfbaZpbb \ h[j_aZ_ fdo hekKkéya
dhlhju_ hp_gb\Zxlky dZa0%Zf_Igu _

2. i _j_nhjfZzlbjh\Zgb_ bah[jZ _gbc azZ kqgqzl mZXe glby
fZehazZf Iguo mogZkkdliin ihex bah[[Z]1 34D $13;

3. *hiheg_gb_ bah[jZ _gbc kbff _Ijbggh hljZdb d&kgufbma
ijhlb\hiheh guo klhjhg ]*_ jZafujbjdkedyk imlzf hp_
azZf_Ighklb hljZ314gby

AzZf_Ibf qlh i_j_qbke_ggu_ ij_h[jZah\ggbly\Zhvghzdh*4

k "jm]hf blxdfzkrlZ[bjh\ZIghWbdbfh bkihevah\Zgby wlbo ij_h]

ijb i_qgqZlb nhlh]jZznbc b dhibjh\Zgbb ~hdff g "leg

fhrbnbdZpbb bah[jZz _gbc ijb bo ihdzk[31§Z ~bkie__ FN
Kms_kl\mxl |Zdb_ bah[jZz _gby jZaf_ju bhgdliyjuro
g_\hafh gh baf_gblv ij_"ez]z _fufb ij_hdjZghilZigbhydibdzZ

[mM~ | g _aZb \pAdmZevgh_ dzq_klI\hl ghwilhkhmzifBf gbfhklv

beb bghlh f Ih~Z ij_h[jZah\Zgby hp_gb\zZzZtkyghkhb

cevl _jgZlb\guf \ZjbzZglhf yley Iky ij "hkiZA\exghhafhéeghk

\u[jZIv ihgjZ\b\rbcky j_amevlZl ij _h[jzZ\ah\iZgtbhg hZ ad bjyh kl

ba g kdhawndblo guo

H[j_adZ ihehk bah[jZ _gby
. a h]jZzgbq_gby h[sghklb ij_"~iheh bf kyhlj*dm _ihte]
khhlghr_gby klhjhg g_h[oh”bfh mf_gvrblvgblyj @gki hted p hj\Z
lh _klv hlj_aZzZlv k e_\h]lh djzykdbhabe[ph\_gbyk ijZzy0ddF d@jz

' N& 2 (6.5)
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klhe[ph\ Ag2q hgp ~ ey |Iky k ihfhsvx fbgbfbaZpbb k
aZf _lghklbhlj azZz fuo ihehkZo
A?5 & A?5 DP?5
TLf"%edel+ GNGEI | + «N&a
€ a@edv@4 A@H@D?57Tk
]I*"H £\ukhlZ bkoh”gh]h baMjZbjdloy bkoh”*gh]h bah[jZ _c
?keb kj_~g__ ba agZq_gbc dZjlu azf _ilgdtkkE o ijlj\uaZ
ij_~hij_~ ezgguceihjh]®_ezZ Iky \u\h™ qlh "Zggh_ ij_h[jZ
mom”~r_gbx bah[jZ _gby b ke _"m_| bkkles }b\fZly Q§lafh
ij_h[jZah\Zgbc

(6.6)

a) b)
Jbkm@Bedljbf j h[j_adb i@éhkmfheqZgbx k ijhib\hiheh guo klhjhg
ihehku hAbgZdh\h]ib)jjZamex1Z| ij ~d&[Zh{pZah\Zgby
GZ jbkmgd ihdZazg ijbf j h[j _adb ihehlaZgby

ijhib\hiheh guo klhjhg hAbgzdh\h]h dhebgbkihZhélhel
kms_kI\_ggh ihjlblky dhfihabpby nhlh]jZnbb 1Z&Zf.
ij_ h[jzah\Zgb_ bkihevam Iky ih mfheqzZgdxijb rhyjbg]
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ihe ¢ 1j_~ez]z fh_ ij_h[jZzah\Zgh _ hljbla@ghdhgh\mx h[
ijZ\h]h djZy nhlh]jZnbb b memqrZ | dhfihabpbx
| j_nhjfZlbjh\Zgb_ bah[jZ  _gbc

>ey i_j_nhjfZlbjh\Zgby bah[jZ _gbc p_fe giHttkpdddh
«seam carving ]~_ \ dZq_kI\_ dZjlu klhbfhklbk HkéeFZé&kaiq\Ald
Zelhjblf p@®3 qzZklh gZoh”bl hilbfZevgu_ bf xsb_

kmffZjgmx klhbfhklv p_ihgdb ibdk_e_c ggd ihlkeZpb)
ijbf_jgh \ h~rghf b Ihf " f_kl_ WIh fh  _1mjbdhH dh" kinlhd Z
bah[jZ _gby imlzf m~Ze gby beb ~h[Zdke_¢gby pmthd aZf
lj_~ihqlbl_egdgbh”~blv p_ihgdb ibdk_e_c¢c \ jZaguo fWKh]b |
fh gh ~h[blvky _keb aZghkigwW agbhg lgdZlu ibdk_e_c p
gZc”_gghc gz bj \jdgplm bklhgbh ihbkd ke_"mxs_c hilbf
p_ihgdb hkms_kl\eylv +fE §mififo. m~Ze_gbb ibdk_e_c p_
bah[jZ  _gby gZ dZjlm bklhjbb ~h[Z\eyxlbkik \&b hikh q'djtbo
"h[Z\e _gbibdk _eb ~"h[Z\e _gghc p_ihgdb b \k_<khkarhghklZ
fZeh\ _jhylgh qlh gh\Zy hilbfZevgZy pmihhdZ ikddZév @ |
gZc™ _ggu_ gZ ij_"u“msbo bl _ jZpbyo XxdhjgZ Ilwvg¥ Ajmhl
gZklb bah[jZz _gby H”gZdh _keb Ilheghbyh V"H[Z\eylvkhBgd
ihke_g_kdhevdbo ~_kyldh\ bl_jZpbc pjbith qgdqgbgdxjl bl
jhev [Zjv_jh\ dhlhju_ keh gh ij _h”hehilhbfjblvgpbkligdb
ijhoh”"ysq j_a g _[hevrb_ agdbwglbiym \\h”~blky f _oZgbaf |
dZjlu bklhjbb ijb dhlhjhf gZ dZ ~hc ke_ "agXq abbl \Zgp
bklhjbb mf_gvrZxlky gZ QG,h@klZg|m

' NE&R < fS @pa tIN& F GA& (6.7)
?keb kj_Mma agZq_gbc dZjlu agfhlglhdkkbeyf hilbfZev
p_ihg_d ij_ \urZ_| ij_"hij_~ _ezg@uclhihpth]leZz |ky \u\lh”
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i _j_nhjfZlbjh\zZgb_ azZf _Igh b \_7~zl d momb gbbhfbldmg
ij_~ihglbl_egghuihegylv i _j nhjfZlbjh\Zgb _

Ko fzZ ij_~ezZ]Z fh]lh kihkh[Z i_j _nhjfZibjlgbZgblg dEak
gZ jbkmgdl ; a ihl_jb h[sghklb hibr_f m\_ebqg _gb_ be
dhebq_kI\Z klhe[ph\ \ bah[gZbagdbd gby qgbkezz kidZhd
ijhbkoh”"bl bgbpbZabgBkéy |ky bkoh"gzZy dzjlz azf Ighl
dzZjlZz bklhjbb h[gmey |ky kmffZ agzZq_gbo agZfihlghdlbGi

k ihfhsvx “"bgZfbq_kdh]h ijh]jzffbjh\ikybyhbkidilehdevgh
p_ihgdb ibdk_e ¢ f_""m \_joklhghggbbgoach[jZ  _gby ih kn
aZf_lghklb b bklhjbb Gz rz]_ m\_edgdb§Zgbkey akzmfig
ibdk_e ¢ p_imgzfd*h[Z\e _gbywdZg zmbc aZf Ighklb | _dms.
ibdk_e_c¢c Mkeh\b_ kjz\gb\zZ | kj_Zglu alzd dgHAklbgbea b
p_ihg_K ihjhlh®s ?keb ihjh] ij_\ur_g lh ij_"iheZ]Z
i _j_nhjfZlbjh\Zgb_ azf _Igh b ihjlbl bah[jzh]l gb ]h iBmb
hldZzazlvky GZuibhlegy |ky fh bnbdZpby bah4Xbkigblyklb
g_h[oh”bfhklb mf_gvrblv beb m\_ebgblv \dKéhd\ KKIA, kgih
ba bah[jZz _gby eb[h m~"Zey |ky p_ébg\zdzbtikce kljhd
bah[jZz _ghy ihfhsvx bgl_jiheypbb ~h[Z\ey IlKkiyZ\ibdk”" ey
hij _~ ezgghtkllilbdk ey ihgdb GH hfgh\ey |ky dzZjlz azf_
g _h[oh~bfh mklizZzgh\blv _z jzZzaf_ j \ khhI\Z&KI\jdhidf kdhfjEs bg
b \ugbkeblv agZq _gby azZf Ighklb \ ibdikh" "&eaqggaflo ~dk
"h[Z\e_gguo b khk_~gbo k7gbfdph\@¥Y dKYy dzZjlZ dpkhhpthid bff
mklzZgh\blv _z jzaf_j \ khhI\_Ikl\bb k | _hKm&bfgpdaf "hHEZ\
gZ g_z ibdk_eb |I_dms_c hilbfZevghc pjhipgdmjrhujhedgik
ih nhjfme _ Mkeh\b_ ijh\_jy | \Wkihed bu jZlpbkklv ~h
eb rbjbgzZz bah[jZ  _gby azZz”*"Zgg&kEhb agkeh\®byeh gh 1Ih \u
I _j_oh” gZ rZ]
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1) <ugqbke_gb_ dZjlu azZzf_Ighklb h[gme_gb
h[gme_gb_ kmffu azf_Ilghklb ibdk_e]c

»

A 4

2)GZoh ~_gb_ hilbfZevghc p_ihqdb ibdk]e
azZf_lghklb b bklhjbb

Y

3) M\ _ebg_gb_ kmffu agZq_gbc aZf_Ilghklb i

4) Kj_ "g_ _baagZq_gbedZjlu
aZf_Ighklb ibdk_e_c p_i
[hevr_ ihpPh

5 MA"Ze _gb_ ibdk_e_c p_ihgdb ba bah]jZ
"h[Z\e_gb_ khk_"gbo ibdk_e _c¢ p_ihqgdb

6) H{gh\e gb_ dZjlu azf Ighklb

A4

7) H[gh\e_gb_ dZjlu bklhjbb

Jbkmg@hdKo fZ ij ~ez]zZ _fhlh kihkh[Z i_j _nhjfZlbjh\Zgby ba
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a) b)

c) d)

e) f)
Jbkmeibda) bkoh~rgh_ bah[j)dajhz azf LghkkhlZ bklid)kmffz dzjl
aZf_Ighklb b b&lhjamevlZl ij ~ez]Z fhlh i_j_ nH)jfiZkme\agby

i j_nhjfZlbjh\Zgby Ze]h[38ihf ba

ljbf_j ij_"~ezZ]Z _fhlh i_j _nhjfZlbjh\Zgby Zle igblyspx imc
ibdk_e_c¢c f_""m \_jog_c b gb g_c kihjhgztBdnhIlh{jgdrkely
dZjlu ihdZaZgu gZ jbkmgd_ < dZklBpbhzZdzjgaklb bz

K _ju_ p\_1Z khhiI\_IklI\mxI| [hevrbf agZq\gleyw ja [fZeewf b
DZjlZ bklhjbb ihdZklZlighL dbeéyjZpbb GZ dzZjl_bklhjbb fh g
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\ j_amevlzZl_j_ezZdkZpbb jy”® p_ihq_dXu]bimuptikhdleazZzgl
i _j_nhjfZlbjh\Zgbhfhsvx deZkkbqg _ kdh]hseane thrving3dn3d. Hg
kms_ kI\_ggh bkdzZ Z | ebpZcbglk ehlh]jZnbb J amevlZz
kthighr_gby klhjhg nhlh]jZnbb ij _"ezZ]zZ _fu#fhkdhe h\un]fe yj’blkir
_kl_kI\_ggh b ijzdlbg_kdb g_ bf__ I Zjl_nzZdlh\
>hiheg_gb_ bah[jZ _gbc

>ey jy~"Z bah[jZ _gbc fh gh baf_gblv khhlghlzfgl
"hiheg_gby wlh]h bah[jZ zgbyfb ihehkZfb k "\mo ijhlb\!
klhjhg BeexkljZpby [1Zdh]h ij_h[jZah\ZdlkyngddZazZg2Zke
hljz Z _fuo ihehkZo jzZkiheh _gu nhgh\u_ "h[gZklbmA}l
g_aZzZf_lgh ~ey gZ[ex™"Zl_ey GZijbf_j b\akfjZgb ph\tz g*ditdfm 1
kiheyfb jzZ\ghf _jgh]h hll_gdzZ k ihfhsvx hlj@\_etbyb Ifi\n " idt
Jbkmghd N fhgkljbjm I ijbf_j ~hiheg_ &by bkibhd]ZZn
hljZz zggufb ihehkzfb kijz\Z b ke \zZ A@ihkbfnhghhjzrd
Ah[blvky g_h[oh”~bfh]lh khhlghr_gby klhjhg jh\ihdhyg
g \hafh ' gh 1Zd dzZd h[j_azZ |Iky ebph 2Zrdhebg][ghi gbh
\bamZevgh ijbylguc jlhaomelwtzZj amevlizZzl fh gh ihemqgblv
i _j_nhjfZlbjh\Zgby k ~h[Z\e_gb_f p_ihg”d &b §_jog dj
bah[jZ  _gby gh ~“hiheg_gb_ jZ[hlIZ_1 kmsj khhjdghbj\a gl

HIjZ zggu_ ihehku

lhehku\bah[jZ' _gbb

Jbkm@bdBeexkljZpby hljZz " _gby ihehk bah[jZz  _gby ~ey badhjbgghb
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JZaf_ju ihehk ih nhjfme_ \u[bjzZxllbyZpdbf kit §f
agZq_gbc dzZjlu azZf _Ighklb \khégkZoba?kgldqg gbc dZjlu
\ hljz°Z fuo ihehkZo ij \urZ | ij_"~hij_"6,edbgucerhjlkly \u
glh “"Zggh _ij_h[jZah\Zgb_azZf Igh \ah|jzZd ngdom"ro @loxq i
g_ " _eZlv

Jbkm@ghd>hiheg _ghlh]jZnbb k jbkmgdd&Zevgh hljZ zggufb ihehk

Ilhke ~h\zZl _evghklv ij_h[jZah\Zgbc

JZkkfhljbf j dhf_g"m_fmx ihke_ _"h\Zl _evghhkbieyij_
] _ZebaZpbbdhlRjhc h[jZ[hldZ \uihegy Iky iheghklvx Z\I
mgZklby ihevahihdlvaybah[jZ _gby b [mfA]blbbehgik |rZ
[hevr \ukhlu Ih _klv bkihevam _ |ky |zZdfgd¥andsZapéyy
hjb_glzZplmyklvj [m_ Ik _ebqgblv hlghr_gb_ rbjbgu d \ukhl
kemqZy ko fZ ihke_~h\Zl _evghklb ij gjgd2ahj\akgbhgdihdZa.

GZ rZ]_ \uihegy |ky fzZkrlZ[bjh\Zgb_ HtwhifjiZpb gdply
jZ\guf hlghr_gbx rbjbg [mfZ]b b bah[jZ \abhed¥ZIkZ]h][j.
ihehk k\_jom b kgbam bah[jZ gby ihemqgzZafky ihghlm
fobgbfbaZpbb kmffu agZq_gbc dZjlu aZf ulghildh kZlo[] Baf:
kfuke \ i_j\mx hqg_j_2v ijh[h\ZIv ij_h[jZgb\ZkvilbBhdyZ "Z
hi_jZpbb lZzd dzZd h[j_adZ ihehk jZ\ghph \pdhégpyz |}
mkljhckI\Zfb i_qZlb ih mfheqZgbx IZdbfjhadaighb win\ejy
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Ney ithevah\Zl _ey gZb[hef, ijhjp\togZ fbgbfbazZpbb bf__|
j _ZebazZpbx k ihfhsvx bgl_]jZevgh{dummeet py&a talgépfq.

1) FZkrlZ[bjh\Zgb_ bah[jZ  _gby k dhwnnl
hlighr_gbx rbjbg [mfZ]b b bah[jz _|

!

2) H[j_adZ ihehk k\_jom b kgb%rkj_ \ug blke
agZq_gbc dzZjlu azf_lghklb \ h[j_aZzZ_

38> T2

4) >hiheg_gb_ hljZz zggufb ihehkzZfb ke|
\ugbke_gb_ kjSbda _dlyzZq_gbc dZjlu azf]
hljz "z _fuoihehkZo

5)S,> T,?

>Z

6) | _j_nhjfZzlbjh\Zgb_ imlzf m~Ze_gby p_|

f_""m e_\hc b ijZz\hc klbghkzfbgb_ kS da|
agZgq_gbc dzZjlu azf_Ighklb \ibdk_e}

78>T7?
>7

8 1 _j_nhjfzlbjh\Zgb_ imlzf "h[Z\e_gby p|

f_""m \_jog_c b gb g_c, kilgjthkeeZ fippb _ Kk jS,
ba agZq_gbc dZjlu azf_Ilghklb \ibdk|

9)S,>T.?
]2

10) H[j_adZ ihehk dzd gz rz]_

N|

1) 1_qzlv ij_h[jZah\Zggh]h bah[jz |

Jbkm@BdKo_fzZ ihke_"h\zZl_evghklb ijbf_g_gby ij_h[jZah\Zgbc
khhighr_gby klhjhg bah[jZ _gby
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?keb kj_"~g__ ba agZq_gbc dZjlu azf_|gh&hblZoghrj_a
beb jZ\Gh mkeh\b _ Ilh j_amevlZIl ij_h[jZah\Zgby & (-
ijhlb\ghkemqz_ ijbf_dymlky ij h[jZah\Zgb_ >hiheg_gb_
ihehkzZfb ke _\Z b kijz\z 1~_ jzaf_jkimwe&hkhhhpvXx Elygbfba:
kmffu agZq_gbc dZjlu azZf_Ighklb \ hljZzzd fulbfihéhkXoj

j_ZebazZpbx b jzZ[hlZ_I J[uklj__ i_j_nhjfZllojh\gZgbya] Ih
\uihegy Iky hljzZz"  _gb_ ihehk ?keb kj_"®dZjlubaZfadgbky
hljz 'z fuohehkZb gvr_ beb jZ&gh mkeh\b_ |Ih j_amev

ij_h[jZah\Zgby fZkrlZ[bjm _Iky "h jZafq4dhA [IikyZ]kzZb i_

< ijhlb\ghf kemqgzZ_ \uihegwnhikylbjh\Zgb_ imlzf m:
p_ihg_d ibdk_e_c¢c f_""m e_\hc b ijFah¢jXlhgbyZfbZkeb
kj_~"g__ ba agZq_gbc dZjlu azZzf_Ighklflud pbdkgeyof ngVde
jZ\gles mkeh\b lh j _amevlZl ij_h[jZah\Zgby Bg4dlZgl
rz]_ \uihegy_Iky i_j nhjfZlbjh\Zgb_ impzfihh[&\eb dkd
f ""m\ _jog_c b gb g _c klhjhgzZfb ?Kegbgkyc dZjlubazdglg
ibdk_eyo "h[Z\ey fuo p_ihg_d f_gr mkegb\bjZ\gh Ih | _a

ij_h[jZah\Zgby fZkrlZ[bjm_Iky ~h jZafq4dhd [ikyZ]bZb i_ B
9Z rZ]_ ij_~ihezZ]Z_1ky qlh gZbf_gvrbj hdkdZh\gby
bah[jZz  _gbb h[_ki_qbl h[j_adZ ihehkZ{ZfjoijZzbbkgbamqgk g
gZ rZ]_ >Ze 9Z rZ]_ bah[jZ _gb_i_qZlZ lky

>ey kemqgqZy dh]*Z |j_[m_Iky mf_gvrblvdhigkirl gh kalk
ke "m_| azZf _gb\vjo gbgze YhjZ\h b gZh[hjhl dhwnnb
fZkrlZ[bjh\zZgByrZ]_ jZ\_g hlghr_gbx \ukhl [mfZ]b b bal

<u[hj agZg_gbc il6pabhd 65 \uihegyeky \ oh”_ wdki_jk
dhlhjR2 nhlh]jZnbc k khhlghr_gb:3fhkjhaZebkv ~"hihegy
i_j_nhjfZlbjh\Zelwkv ihemqg_gby khhlghr_gBy >kkhjdg "~h]
ij_h[jZah\Zgby hl[bjZebkv nhlh]jZnbb | bahhjZbnigth
g_aZzZf_lgZz Ki_"b 1Zdbo nhlh]jZnbc \uqlvigdhyehkgZdZ
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khhI\_IklI\mxsbo kmff agZgq_gbc dZjlu azZf Adguglub agldqf
mklZgh\e _gu \ dZg_klIAZihjhih\glh BhjehdZzgbl_evgh gb™ il
6pb6y bkihevam_fuo “ey h[j_aZgby ihehkghy j nhjfZlbjh

6.3. J _amevlZlu

JZkkfhljbf i_qgla ihe_c gZ[hjZz nhih]jZnbc dhlh
khhighr_gb_ ki®jhgZ | _jfhkm[ebfZpbhgghf n®dhsibgSrPi

204Q ljbgl_ji_qzlz_| gZ [mfZ]_ gZ kf Ih _klvalh\Zomb |
khhighr_gby klh2hgzaj r_gb_ i _qdpbGZ i_j\hf wlZi_ ko_
jbkmgdz bah[jZz  _gb_ fZkrlZ[bjm_IkygZh jZaifbgk e _c
dhlhjuo i_qzZlz_Ilky gZ LZdbf h[jEBpH nmpZeblM
bah[jZ  _gby kljhd eb[h “h[Z\blv u khleeigb\v gZlaf _j
gZ ibdk _e ¢ Z azl _f mf_gvrblv mdhjZZz glgzZ ~h jZ
GZ[hj khklhb#l6bahlh]jZznbc kgyluo |j_fy ihevah\.

Imjbklbq_kdbo ih_a”dZo gZ hl*uo k k_fwat\ZWEYy "hphdb
dZzq_KkI\h ij_h[jZzah\Zgby nhlh]jZnbc \ wdRi_jke: gtidixw djZ g
fhgblhjz dhfivxl_jzZ ihdZau\lZxlky bkoh"gdyjhhlh]jZody j
ibdk_e_c¢ khhilghr_gh3) KkihjimngZah\ZggZy nhlh]jZnby jZa
gZ ibdk_e_c khhilghr_g®d, itkéwghdZl_ev ~“he _g hl\_
\hijhhkmom~rzZ |Iky eb dhfihabpby nhlh]jZnbb \Zphdngh]
("Zg )1 kemqgZcguf h[jZahf ihdZau\Z _|Iky eb[h jcame¢vadlb k|

kljhd k\_jom b kgbam bah[jZ  _gby _etea]z_fdnce ]|l
I _h[jZah\Zgbc 1ijbf_gy_ fuo ih ko_fihkevbkwdd&v g agZ_
kihkh[ ij_h[jZah\Zgby bkihewahbhZekyah[jZ gb_ ba
ij_h[jZam_lky h[hbfb kihkh[Zfb

LZ[ebpZ kh”~ j bl j_amevlZlu ijh\_"zdgh]hjbw
bkihevah\zZgbb klzZzg~Zjlgh]lh ih~oh”Z dlkfyiheb pjoyf fgdm"r
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nhlh]jZznbc Bkihevah\Zgb_ ij *ezZ]z fhZal)@dgiluc ifha\lk
khdjZlblv wlh gbkeh [he_ : qofm{rZ jkawZ hdheh nhi
;_amkeh\gh "hey nhlh]jZnbc dhlhju_ madapZaZkNEgbyp
baf g gb_f khhilghr_gby klhjhgaZ\lmmkbkINl ggagbpu \ khhl
klhjhg bah[jZ  _gby b [mfZ]b Ibi_ kp_gujbddquhlm]hZm]ya
kljhblv kp_gm \ qZklghklb gZkdhevdHjZebgldh dzklijlzeti |
hkgh\gu_ h[t_dlu ktzfdb b _sz p_eh]h _fy®§Z hZgllhjhXZ¢
wdki_jbf_gl ~ _fhgkljbjm_| qlh ij_"ezZ]Zgby_ hij_ ki[jq@ah
\bamZevgh emqgrbc j_amevlZl ih kjZ\g_gbXj laldhklZid%:
hA"bgZdh\h]lh jZaf_jZ k ijhlb\hiheh guogbihijhg bah[jZ _

LZ[ebpZJ_ameviZdt_g_ d&iywlghr_gby klhjhg nhlh]jZnbc

Ilhevah\Zz bah[jZ  _gbc mom~ji % bah[jZ" _gbc mom~rb\rbo
ijb klzg”~Zjlghc h[j| ijbf g _gbb ij ~“ezZ]zZ fuo ij_h

1 15,1 6,8

2 14,6 7,1

3 15,3 6,9

Lzd _ \ ijh\_~zgghf wdki_jbf_gl_ hij_BaeyelZakd¥Zac
bkihevah\Zehkv "“ey baf_g_gby khhlghl%gwih klling g h [§_:
ihehk hilbfZevgh]h , jXa25j2 i ”"~hiheg_gb_ 184\ % i
i _j_nhjfZlbjh\Zgb _

Jbkmghd A fhgkljbjm_| h~gm ba nhbkKknpgmac gZ]|
j _amevlZlu jZaebqguo ij_ hjhZRrh\Aagbcihehk k\_jom b kghb
6.9b) hl nhlh]jZnbb hlj_azZxlky qgZklv ]Jheh\u b oxbktXyilb
i _j_~g_f ieZzg_ Ijb "hiheg_gbb bah[jZ _lgbyh ejiokn ¢phjdz " z
hl ijZ\h]h djZy bah[jZ _gby ?keb \gbfZllv elvagihl[jzZKkigihl
hljz" _gb_ azf _Igh 1 _j _nhjfZlbjh\Zgb_ imlzh g" [ 4beal kg ey
\_jog_]lh ~h gb'g_]h djZy bah[jZ _dbkhabkmgbdh[jZ\ g
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dhihjhf fhAbnbdZudpq kdb g_azZf lg@&a$hegZkljh _gu 1Zd
h[jzahf qlh bah[jZ  _gb_ K }JokbjgdZky \ dZq_kI\_ jeyme
i qzlb

a) b)
c) d)
Jbkm@®dta) bkoh”gZy nhihbjZndomevIZ| hjila&gpdy amevlZl *hiheg_
dj_amevlzZl i_j_nhjfZlbjh\Zgby

K ihfhsvx wfmeylhjZ \uqgbkebl_evghc ieZlnhjfu
hp gb\Zehkv \j fy \uiheg gby ij_h[jZalg\Zddpyc khdylghaft
klhjhg nhlh]jZndbgzk2. | _j\hgZqgZevgh_ fZkrlZ[bjh\Zgb_ ba
mqgzlhf jZaj_r_gby b jZaf_jzZz [mfZ]b \uirhgqgygbbky diZlg |
nhlhljZznbc dhlhjh_ hibkzZgh \ ij ~u“msfnc Jeihegbl llew
\j _fy gZ wim hi_jZpbx g_ ljZIblky BkohigzZw qpdjéex dKy |
jZa “ey \k_o ij_h[jZzah\Zgbc <j_fy \kigbkze eygdh k¥ dZ[jjuadZz



249

"hiheg_gb_ ijZdlbg_kdb g_aZ\bkyl hl ubhebegp KINEZZVedyZ
kljW#dlhe[ph\ 1Zd dzd fbgbfbazZpby kmffu ad¢glmkldpbt id2j |
k ihfhsvx bgl _]jZevgh]h bah[jZ  _gby \uihEldy ddy jhkhk
mqgzlzZz ihkljh_gby dzZjlu azZf_Ighklb azZgbfzZ hiihéagdhegh.
hljZz zggufb ihehkzZfb Ij_[m_1| g fghlh [haeXr h\gh*bdbKkla _
hrghc hi_jzZpbb fZkrlZ[bjh\Zgby

<j_fy \uiheg_gby i_j nhjfZlbjh\Zgby kbelvigdz alz|\ bjipl
Ilhbkd p_ihgqdb k ihfhsvx "bgZfbqg_kdhpgbyjhhe&fgbjh\[zikljZ
hi_ jZpby gh |Ij [m_Iky g _kdhevdh khlegghl jd@pplcazd Hpd
bklhjbb k baf_g _gb_f bo jzaf_jz \_"zl dZzZkhoihegbl\]je ge

| j_nhjfZlbjh\Zgb _ Kk m~"Ze gb_f p_ithghdhehazZghbfZk
| j_nhjfZlbjh\Zgb_ k "~h[Z\e_gb_f p_ihq_d*ghmqghilhjfZp
fzkrlZ[bjh\Zgby I|j_[m_I g_fgh]h [hevr_ hk \FZfdk

ij_h[jZah\Zgby h”~ghc nhlh]jZnbb ih ko kfhkIkZjekxmdHa&heh
glh kebrdhf ~he]lh Mqgblu\Zy Ih qglh gqZsh\Zgmdbbkihehw[gi
h[j_adzZ ihehk ijbgylh j_r_gb_ \h \kljh bgdhfZIH_ 2Zdbhaiy
lhevdh ij_"ez]zZ fuc Ze]lhjblf h[j_adb ihehkh\zZZ ekgh
ij_h[jZah\Zgbc “h[Z\blv \ kbkl_fgh_ IHIhpHhijEghlyZ | @iz
\ugbkebl _evgu_ j_kmjku dhlhjh]h kms_kI\_ggh \ur _
JZaf_j bah[jZz _gby ~hdmf_glzZz ijb dhibpjnzZgNb ¥

g _kdhevdh jzZa [hevr_ jzZaf_ jzZ i_qZzlz jhHc hh]lh]jlZ n[ohb Z §l

kdhjhklb dhibjh\Zgby \ur _ q_f d i _gZlb wnllinifnij
i _j_nhjfZlbjh\Zgb_ [ueh |j Zebah\Zgh \hXzZgdbly j FNKdAg
nmgdpby ij _h[jZah\Zgby bah[jZ _gby Jbeyh]gh§zZ)s [hnk]

kdZgbjh\Zgghlh
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a) b)
c) d)
Jbkm@He+a) bkohrgh_ bah[jZ  _ghegdtbabajlz[jZ" _gb_ i _j nhjfZibjh\

jZaf Letterc) bah[jZz" _gb \ukhtZkrlZ[bjh\Zgh \ [&tefdjbah[jZ  _gb_
fZkrlZ[bjh\Zgh \ |@tefkjkhojZg_gb_f khhighr.gby klhjhg

GZ jbkmgd_ ihdzZazg ijbf_j ij_h[jZahybgb
kdZgbjh\Zggh]h kh kljZglpgal jZ@ak mjgh da "ey ihke_"mx
I_qZlb [gzfZz]_jZalfettez ;mfZ)2égal bf | \ukhlm gZ [hevr

Letter. Ijb fZkrlZ[bjh\Zgbb ih \ukhl_ ¢bKnkg®ZdZxlky khhlighi
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jZaf _jh\ kbf\heh\ b beexkljZpbc glh \ _jy®Zl kewyhZ
ijZ\bevgh]h \hkijbylby bgnhjfZpbb Ijb ©bZkrlZXhjjiAg gl
khhighr _gby klhjhg bkoh~gh]h ~hdmfd)gkdf\hokumdph gbkm
klZgh\ylky f _gvr_  qZklv bgnhjfZpbb fh wlhifh\iz¥Hidmijh

h[jZamxlky [hevrb_[_eu_ ihey | _j nhkiZdhjhdZdiklZ\egy
jZaf_ju \k_o kfukeh\uo we f glh\ “hdmbcgl@dNZay blkiy dr
mqgZkldb nhgz < jy»_ kemqZ_\ i_j_nhkiZligimMiaghbl y\eg

kihkh[hf baf_g_gby jZaf_jh\ b khhighijZzgbgbklhjhgmdialg]Z

<u\h”u ih r_klhc Jez\_

JZkkfhlj_gu kihkh[u ij_h[jZah\Zgby bahljBEjh\ghgbb
Ahdmf_glh\ gZ [mfZ]lm hlebqgZxs_JhkylpZahlhZjbnihb [ _ @zt
HIf g gu g _"hklzZldb kms_ kl\mxsbo f ITh h\ niiz
I _h[jZah\Zgbc ~ey baf_g gby jZaf_ jhklljhkd kdhg b gho\yZ ¢
Ahdmf_glh\ b nhlh]jZnbc [_a &d@fbhgudZzpbbaé [¢Z  gby

Knhjfmebjh\Zgu ke _“mxsb_ ijbgpbiu hiju6_ enqybkida
fhrbnbdzZpby dhlhjuo g: _eZl_evgZ
X gZ njZlf _lgah[jZz _gby ijbkmlki\m_| ebph | _eh &lwehygld

hij_~ ey Iky k ihfhsvx Zelhjblfz ~ | _ dblkjh\ZIgbgdabpd]
g _eh\; dz
X gZ mqzZkld_bah[jZ  _gby _Kklv ijhly zggu.i jjadbu ddhhgln
\uN_eyxlky k ihfhsvx pEeeZikbZg (ZrhkkbZehgbpZ ]Zmkk
>ey baf_g _gby jZaf_jh\ b khhlghr_gbybklhjhdmibadlh]
nhlhljZnbc ij_"eZzZ]zZxlky ke _"mxsb_ ij_hYidaghu\Zgdhd ZhgK
dzjlu azf_Ighklb
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x h[j_adZ ihehk bahkjZ\mgbyhlb\hiheh guo klhjhg ]~ _jZ
\u[bjzxlky imlzf fbgbfbazZpbb \ h[j_az_fdao hjekkéya
dhlihju_ hp_gb\Zxlky dZd aZf_Ilgu_

X i_j_nhjfZlbjh\Zgb_ bah[jZ _gbc azZ kqzl mZXe_ gl
fZehazZf _Iguo maoZkkdHin ihex bah[jZ _gby

X "hiheg_gb_  bah[jZ _gbc kbff_Iljbggh hljZb_ dc&kgufbma
ijhlb\hiheh guo klhjhg ]7_ jZaf_ju ihek 2fu [fibjgdoxflika Zip
\ hljz Z _fuo h[eZklyo kmffu ibdk_e_c¢ Iklyltdjad apf dglg\

lj_"eh  _gZ ihke_"h\Zl _evghklv ijbf_g dgby idhhjZ

ihal\hey*dy [he__ q_f nhlh]jZznbc dhlhju_ maiEthZE b

ihe ¢ ba[_"Zlv aZf _Iguo bkdZ _gbc
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—eZ\Z ljbgpbiu Z\IhfZlbqgq _kdh]h \u[hjZbahd&]Jj#@@bc
jZaf s _gbwh[jZ _gbZ kljZgbp _

G _dhlhjENI bf_xI nmgdpbb i_qgZlb nKbjishrfbevx fh g
i_qZlZlv nhlhZewlhfdigb]lb J*_gZ dZ ~hc kljZgbp_ jzZaf_:
bah[jZ  _gbc Bgh]~Z nhlh]jZnbb gZ kljbglhp bRahgamxdh
dheez"

;eZlh”™"Zjy ~hklmighklb nhlhdZf_j aZgZklmx*gihgtn:e
kgbfzxl ~ _kyldb b ~Z°_ khlgb nhlh]jZnbc ijhbkadklghkl
iml_r_kl\byo iIjb ithk_s _gbb jZale _dZl _evgulo fhfjlyijb
1Zfylguo kh[ubbclhfm ih”~h[gh_ Ijb "~ _eZgbb gZi_qZlZ
nhlhljZnbc ~ey Zev[hfZ beb knhjfbjh\Zlahhall haly b\Juyg nmhe
ljZIblv gZku ~ey \u[hjZ bah[jZ _gbc balhhewvrehfc dhgey dp
kljZgBEp < hlebgb_ hl \klz\db \ Zev[hf m _ gZing&lZ
nbdkbjh\Zggh]h ,j@aadfujesh \ *hpbnjh\mx wihom ijb kha”:
pbnjh\hc nhlhdgb]lb IjmkhZdkyeb\zZlv jzZaf_j dZ ~h]lh Al
bah[jZ _gby lZdbf h[jZahf adhafyddZhlij ~ e gby dhw
fzkrlZ[bjh\Zgby JZajzZ[hldZ kihkh[h\ ZAgblbjunh lifilz ekdich f.
[hevrh]lh gZ[hjZ nhlhhjfAaqBsl ihevah\zZl_ex kms_kI\_ggh
\j _fyyley Iky ZdImZevghc

;. _amkeh\gh g_eh\_d hkms _ IkabveyZIl \glfdbjo jZaf_ s g
bkoh”y ba iehoh nhjfZebam_fuo nZdlhgh§zZgZkhth oFhwy|
mqzlhf ebqguo 1ij_~ihqgl_gbc L f g_ f_g_ebjhiWZlyh jk
ijbgpbih\ Ih _klv jmodihlehysgbc b mk[Zghkhthkgh\_ dhlh
j_Zebamxfkyh”u ZzZ\lIhfZlbg_kdh]hb hjZjfZs gby nhlhkZn
hij_~_e_gb_f dhwnnbpb_glzZ fZkrlZ[bjh\aZgghoyb| kelwkh [ gnkc
kharZgb_ nhlhZev[hfh\
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7.1. <u[hj nhlh]jZnbc ba dhee_dpbb

Kms_klI\mxsb_ kihkh[u

ce]lhjblfu \u[hgsbah[jZ _gbc ba gZ[hjZ kbBkhihyk]jlhnba
]* 0.( 05 h[km™~Z Iky \ ebl_jzZImj_ dzd ~ey Z\IhfXIklgdyk
I_qZlZ _fuo beb we_dljhgguo nhlhZev[hfhXgblZdwé ey
bgl jn_ckZ ihevah\zZIl_ey ~ey ijhkfhljzZ [chpeva bgaZz nnd h&id e d |
fh{bevguo mkljhckl\ ;hevrbgkl\h kms_klI\mphgHEoh k ghRk & [ghu
deZkl_jbazZpbb b jZzg bjh\Zgbb bah[jZ mgdz[htny ijdraldns ldh
ijZ\bemhlhZev[hfu ijbal\Zgu khojzZgblv iZfylv h{hpijb% o
"baghb nhlh]jZznbb \ gbo qgZklh jZkihez]zxdadhf ihg
ojhgheh]bqg_kdhi#zglJehyauqghc ebl _jZImj_1Zdhc ih”oh”
nhlhZev[hfh\ gZau\Zx|l ©ihWw (stdrgtefirgh BX7]. JZamfguf kihkh]
hij_ ~ e _gb¥dhevdbo nhlh]jZnbc o0ZjZdl_jbamxslydeykxXkd
deZkl_jbazZpby ih \j_f _gb ktzfdb b \upHjzZh dbvghfan doa »
dezkl _[BZ8320. Bgh]~Z bkihevamxlky bgu_ ih”oh”782] gZ
deZkl_jbaZpby \uihegy_Iky ih dhhj*bdqalx " kkz frd igXIFtkae b

Jy”N jzZ[hl hif_qZ_1I qlh g_h[oh”bfh \u[bjZlvgdhevV
nhlih]jZznbb ihwlhfm p_e_khh[jZagh "hlexeZkl bjdgZkbibhlj]
bkihjg_ggu_ bah[jZ _gby \ gZklghklb jQafakugu
i _j_k\_g_daverexposed b g_"hk\_glunpgtexposedBp2 323.

Ba dezZkl jAu[bjZ IkygZb[he «bgl_j kgh bah[jZ _gb_
«Bgl_j_kghKlebl _jZlmjhjfmebjmjdlaebqghffZahghhevrbgkl\h
Z\lhjhihez]zZxl qlh nhlh]jZnbb gZ dhlhjuo[324lv hekdpZ gey
meu[ZxsboBIF ij "klZ\eyxl gZb[hevrbc bgdhjffbgZplkb
dhebqg_kI\htf | _dlbjh\Zggebp qgZklh bkihevamxlkybagZdb
oZjZdl _jbamdpdkhqglcklorfulnesy bgZkus gghmkiiM]jZnbZd zZd
diZzkhgghhlhijb mkeh\bkoh”klI\@hfihabpbb dzd ijZ\beh
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ijb\e_dzZIl _evgh Bgh]”*"Z "h[Z\eyxlky i}HSimjarify) K pbhjZk IfiZo
bah[jZ _gbc qlh[u bkdexqgblv \u[hj ijZdlba néad-duplicateg | b
dZ"jh\GZijbf, N[324 hp_gdHgZkhgghykldy lkgljhibywmf _jghc
Jbklh]jzZffad _Ih\uwzgZeblibdk_ebah[jZ  _§pby_Ih\hfhkljZgkI\ _
La*b* [8] Z hp_gdhc kohkkii#Zz Z[khexlguo jZaghklu® I]
]bklh]jzftatb*.

?sz h”gbf ih”oh”~hf 7~ey \u[hjZ bah[jZ ZAby\eya |ld
jZg bjh\Zgb_ nhlh]jZnbc ih bo wkl_Ibg_lghtkdb[3ZTh\e
G _kdhevdh e | gkdZjZguyedmf g gu gZ[hju nhlh]jZnbc k Ih
hp_gdb bo wkl _Ibdb azl_f gZ wlbo ]gh[hjdon hdmaBeglgkyv
[329 HrgzZdh wdki_jbf_glu ijh\_"zgd¢3R7q, Vhdz@adeb C
ijbf _g _gb_ IKdba ey hl[hjZ nhlh]jZnbc ijb kha*Zgdb[mh
dhjj_ebjm_| k j_amevlZIZfb g_eh\_dZz

ljbgpbiulu[hjzZnhlh]jZnibagZ[hjZ

Hkgh\u\Zykv gZ ZgZeba_ ebl _jZImju bqgelggged]g”Zlk
nhjfbjh\Zlv ©jzZkkdZaubXkisjiexnhlhdgb]m < bkke[328\Z¢g
hif gz |lky qlh [he_ _ I _gZlZ _fuo nhliZZempHh)Z kil
kgylu_g_kdhevdbfb dzf_jzfb WIh h[tkkhw iwy Ir fkigbhkog
gZ iZfylguo f_jhijbylbyo ktzfdm \_"ml d _kdhe¥dbqgdbeh\g.
nhlh]jZnbc kgyluo jZagufb nhlhdzf_ jZfbki _gbki_ ¥vghk
hlh[jZgguo bah[jZ _gbc ijbkmlkI\b\k dz#jhf\ jkhP_e_khh
ij_™\Zjbl _evgh bkdexgblv g dzZqg_klI\,ddibjzZnklbRiZ[jED g
ebpzfb ex”_c b hkh[_gghklyfb ijb\e_dzZxsbfb \gbfZgb_

lj_~eZ]Zxlky ke _"mxsb_ ijbgpbiu Z\IhfZIblglhidghmht A Wb
dhee _dpbb "ey nhjfbjh\ZgHd3293834hdgb]b
1. hp_gdZ dzZq_kI\Z bah[jZ _gbc b bkdexglhghZkbkfh!|}Ze

g_dZg_klI\; gguo
2. dezZkl _jbazpby \ "\mf_jghf «\hkiyEtgkidhlbhghf j dZf»; ju
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3. \u[hj h”ghc nhlh]jZnbb ba dezZkl_jzZz imlbGhj4d bpb:
ihfhsvx ihkljh_gby dZjlu agZgbfhklb b ~ | _dlbjh\Zgby
Hp_gdZ dZq_kI\Z nhlh]jZnbc

lib hp_gd_ dZg_KkI\Z ij_"*ezZ]Z |lky ~ | _dlbjh\Zlv
x jZafulu_ bah[jZ _gby kihkh[ hibkZg \ jZa™_e_
X dZ”ju ih\j_"~zggu_ dhgljh\uf k\_Ihf kjERA[ éibkZg \
X keZ[hdhgljZklgu_ nhlh]jZnbb 7~ey dhlhjuoi jZoaghble

Jbklh]jzffu yjdhklb f_gvrig ihjh]Zz

X bah[jZz _gby bf _xsb_aZzZf Igu_ ZjUPREdIu k Zlby
x nhlh]jZnbb k \ukhdbf mjh\g_f rmfz

Bah[jZ _gby bkihjgPEgk _ZIb_f hij_"_eyxlky k ih
ZgZebaZz IZ[ebpu d\Mgilh\ZpbygZq_gghc ~ey dB3§FeZ ddyp
|Z[ebpZ _klv \ adRB@h¥dteZ 1|h agZq_gbyf we f _glh\ e_
mleZ 1Z[ebpu d\ZYNu\gkiey |ky 1ZBEZf 1]

77
SAL—fiiM oé (7.1)
U@b@s

?keBzO @& |Ih Zjl_nZdRHGK Zlby kbevgh aZ834giyb\<”_ gu
j_amevlZlu wdki_jbf _glz \ oh”_ dhBajhk@awij_~ e gh

< ebl_jzZImj_ hzeKlBpgblf hp_gdb mjh\gy rmfz dzd
kh[klI\ _gghlh agZgdljbplpy dh\ZjbZpbb ihkljh_gghc ~ey agz
[ehdZ bah[jZ]33by G_kfhljy gZ Ih qlh wlhl Zelhjblf
h[hkgh\zZg IheydBE*~blb\gh]h [_eh]h ]Zmkkh\Z rmikd_:;hB
ijbf _gbf b “ey nhlh]jZnbc fh”_ev rmfZlkiyn IiljupdEK% bgezy
bah[jZ  _gbc k ]Jem[bghc p\_IZ [bl gdeddgZe bZ jZabdjkZ
oh”_ wdki_jbf_glh\ hij_~ _e_gh qlhfbgltdbeagtZ]dq din[kI\_
agZq_gby fZzxb@u Ih nhlh]jZnby bf__ I \ukhdbc mjh\_gv rn
[ehdZ jzaf_j fZljbpu dh\ZjbZpbb gZ
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Mfgh  _gb_ fZljbpZajy®guo gbk_e k ihfhZaxy~guo \_dlhjgt
hi_ jZpbc

ce]lhjblf hp_gdb mjh\gy rmfzZ |j_[m_ kPSP, Zleithatvamhy fd
\ kbkl _f_ gZ djbklZelehFdhklv *"Zgghc aZ”"Zgb aZdexqZ
JZkkfZljb\Zz DSR hkgh\zZg gdensiica IVB ij_"gZagZq_g "ey jZ
p _ehqbke ggufb agZq _gbyfb gibdkfe Ic blgkljmdpbc hJ,
N ckl\bl _evguo gbk_e k ieZ\D$Bbé¢ |Ayphajy gu_ kdZeyjc
16-jZajy”~gu_ \_dl(kingle instruction multiple dat&IMD) hi_jZpbb ~ey p_
gbk_e \ \_dlhjguo j_]bkljZzo ihf_sz_ 6yjZlahydgueo a\gZqg _
Hp_gdm mjh\gy rmfz ~ey jZkkfzZljb\z at]jiz YEZjiZmh gZkjdh
A kyldh\ gZ g_kdhev)dfth ghkyldimégylv \ Zjbnf _Ibd_ k nbdl
lhqdH®e7 ]~_ gbkezZ ij_~klzZ\e_gu \ nhjfzl_ jrbbh [bkly
1] _~"klZ\eyxl p_emx qZklv gbkeZ kh agZ4dhi"jh[DeX rdpZk
gbkeZz

lj_"eZ]Z kg]lhjblf mfgh  gby ijyfhm]hevgujZafiZdppo
gbk_e k nbdkbjh\Zgghc Ilhgdh¢zZlajnfgesex\_dlhjguo [B87]Zp
33d. JZkkfhljbf kgZqZezZ kihkh[n-idghy"gby qgbk _e k nBfhs
jZajy®guo hi_jzZpbc Z azl_f h[h[sbf gbk_®ek hhljlkpjh\z
lhgdhc

Khl]eZzkgh Ze]mfghm_gby DZjZpm[u > @

QR t*QRi E t? ®: QR\E QRs; E QRaa (7.2)

" QiklZjrzy beb gzaglzegbfZy ihegh\aggZZzdh\h]lh p_e@]@& qt
i fez”"rZy beb gzZbf g agZqfzZzgzZidare]lbhdRiheh\bgu gbk
R

<[340 jzkkfzZljb\Zxlky ke_~mxsb_ kihkh[u jZkigh#hj\dg h
mfgh  _gby gZ agZdh\u_ hi_jZg”™u
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1. lhemqgblv Z[khexlgu_ agZqg_gby dZ ~h]h bfigh[bkasgyZdh
mfgh™ _gb_ zZ azl_f baf_gblv agZd j_amdéghZlkd e k
jZaebqZxlky

2. < nhjfme_ ijb mfgh  _gbb klZjrbo alméBlbghbkihpe
mfgh  _gdyZdh\h]h gZ apdhe\lh mfgh  _gbb klZjrbo iheh
feZ”"rb_ bkihevah\ZIlv hi_jZpbagatdghh]gbgZ [ _aagZ#dh\
ihke_~“mxsbf ijbf_g_gb_f hi_jZpbb agzZidh\h]Jamea&kidZ ¢
mfgh  _gbb feZ”~rbo iheh\bg *"jm] gZ "milZ bkbxemaphZ]|\
[ aagZdh\uo gbk_e

3. <uihegblv [_aagZdh\h_ mfgh  _gb_ Z 4d¥|_flhkdhgmeh
ke "mxsbf h[jZahf Qbkeh QkjlfzkkgZdbiz |ky dzZd [_a:
Qt?Qos 1"_Qo»s £ _"bgbpZ OkkbjbpZl_evhhghev _@Qeb
g _hljbpZl _evgh ‘gZRHkkdgAljb\Z IkyRt?Rd,s Lh]*Z bo
ijhba\_":gb_

:QE¥Q,5 REIR»5 L QFE t*:RR5E QRs E t°2QosRis8  (7.3)
>ey ihemq_gby j _amevlZlZ agZdh\h]h ghlb@R® [gbyky
\ug_Kklv ba j_amevlZIlZ [_aagZdh\h]h mfghv_glgz\hijf
IjZ\hc gZklb nhjfmeu
Imklv fZljbgb $ kh™_j ZI-jZajy*gu_ gbkeZ < kemq:z
kh” j"Zsbo pgbke[Za agzZdedy mfgh _gby ijbf_gbfZ nhjfn

Li_ [m_Iky mqg_kAvj amheviinfgh ™ gby fZljhZajy*guo qgbk

ithemqZ |ky fXljgpXeZfb jZajy*ghklb [he_ _ < [SkkfZ

j_amevlzl mfgh  gby kSIMDfthsvxZpbc ihf_sZ 48kya\y~gu
j_Ibklju

Ba i_j_gbke_gguo \ur_ Iljzo kihkh[h\ i]_&dgZath\ah
mfgh  _gby \ agzZdh\h_ i _j\uc g_ijbf_ghbf ZElybmfghhjlgd

fh™ | Julv bkihevah\zZg "@gPtihggjbldbg_ hlkmlkl\by g_h]

\_dlhjghc hi_jzZpbb jZkrbj_gby agzZdz fljgbdc MhhKkinjmiy bk
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fZljbpw=&>b5 we f_glu dhKkhinB _IkiI\mx| \Ihjhfm kmffz \

b Ij Iv_fm keZ]Z fuf ijZ\hc qZklb nhjfmeu
$:Ea&F #EaBra

&=EaFE\ (4 bgZ4 (7.4)
< HE&Q&F S$SEAB ra
&SEakFE\ (4 bgZé (7.5)
5Eqp\S8  Ea® T e:Eabra (7.6)
ra bgz§g_
FZIjbp&=b&>]»_ agZq_gby kh]eZkgh nimH3Iarkeé\bgmd&y
jZajy"Z \e_\h b 5Z]J4bpAagZqg_gby k~\bgmlu gZ ] Z

\ugblzxlky ba j _amevlzZlZ mfgh #glby $ fdbjkpe dhlhj
jZkkfZljb\Zxlky dzZd [_aagZdh\u_ < khjibbl\mFigiInbbgkb fZI]j
16 [blguo qbki® b #2$:s agZqg_gbyblgh]h j _amevlZIZ "“he ¢
k"\bgmlu \e _\h gZ jZatybBA khklZ\e_gu ba klZjrbo j
gbk_e ba fZIgBphhI\_IklI\_¢ggh$s khklZ\e_gu ba klZjrbo j
gbk. lgb mfgh  _gbb fZljlbpguo gbk$e agZg _gby j _amevlZIZ
[ulv k*\bgmlu \82\IZ gjx " Z

79:64 63:48 47:32 31:1615:0
(AuBr)H (AuBr)w|(AuBr)L
(ABUK|(ABm (ALBLL
(ALB)H|(ALBH)M (ALBR)L
(ALBDH (ALBOWM|(ALBLL
Day |Da_
i Db, |Db,
i S

-+ + +

JbkmgHdthi jZpbb gz” fZljbpZafjoyrguo gbk _e ijb mfgh™ _gbb fZI
jZajy®*guo p_euo gbk _.e kh agZdhf
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Jbkmghd beexkljbjm_| mfgh'-jgbjyfglybpgbk e kh
k ihfhsvx-[blguo hi_jZpbc < \_jog_c qZklb jbkmgalZzghlih

[bl \ dhlhjuo jZkiheZ]Zxlky dhfihg_ ghufbpra_dkyhjuanme
mfgh  _gby < e _\hc gZklb jbkmgdZ hdh ggbv bebAplgllL
ijbf _gy fu_ d wlbf dhfinvg f@llzlhp fjZajy~guo-jgdeiyégu
keh\Z h[hagZq_gu gb gbfH bilgl’ZjdkMfibkj ~g L tfeZ”r_<
ijyfhm]l]hevgmx jZfdm gZ jbkmgdl6[blgZdekeh\ddu bkiheve
"ey \ugbke _gby j_amevlZIZ \ nhjfZl bjh\Zgdtkc dhkgdbdk F
g_ \uqbkeylv keZ]Z fu_ aZzZ ij_"_eZfb jaiddhjgghx\_jZAl
ijh]ljZzffu h~gzZdh dhgljhev azZ hlkmlkl\b bf dhjj itdeghkyk
\ugbke_gbc eh blky gZ ijh]jzffbklZz

ljb bkihevah\ZJib bgkljmdpbg ~"ihglbl_evguf yl\ey
j _ZebazZpby fZljbggh]h mfgh  _gby g_  khl]ilhddtslvehrnneiZ ey
product ijhba\_"* gby \ _dlhjh\ Z q_j _a |_glahjghdihjhbaWF¥
beb RXWHU SURGXFW l1Zzd dzZd ijblkwihivg_fbgljafbaZzh
e Zsbfb \ iZzfylb h~*bg &ZggmjdH_ ijhba\_" gllhe[dHp{Z
\_dlhj kljbdiZamx!| fZijbpm

=% 3% ©® 3>

5 -4
n°rT 2 % ® 3L n_6_25 _6?6 ®o _6>f‘ré (7.7)
a =23 A ® 3

ljb i_j_fgh  _gbb fZljbp e_\uc fgh bljZ&kfZhjm\izlv d
\_dlhkljhdm khklhysmx ba \_dlhjHZI§bpeiigE\uc fgh bl _e
dzd \_dkhje[_p khklhysbc b&IyhdIhim\*Z fZljbggh _ ijhb;
_klv kmffzZz j _amevlZlh\ | _gahjgu-oco\ijldbaj\igh gbce c

CoF a
% % © WeteLiggT R (7.8)
U@s

£

a|
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Ko fZ mfgh  _gby 324dbpy*guo gqbk_e k nbdkbjh\Zgg!
ihfhsvx hi_jZpbc gZ»™ fZl{ppagy*guo gbk_e ijb\_* gZ gZ
;ehd8plit \uihegyxl ~ _dhfihabpbx {fgdphp~guo gbk_e gz f
fez*rbo b klZjrbjZajy®*guo keh\ Mwhdbihegyxl fZljbqgg
I _j _fgh  _gb_ "ey fZ4l4dbpy*"guo oBAkd ) ~gZagZqgq_g "ey aZil
fZljb@&=b&>\ azZ\bkbfhklb hl agZdzZ agZzZq #dl$d \khzflfjibjhA & g &
&5 &> J_ameviZiu mfghds oixPs kmffbjmxlky \ pddh&k _[ehdZo
ShiftAdd b ShiftSub ijhbkoh”bl khhI\ _IkI\_ggh keh  _gb_ b \ugq
gbkez \ dhlhjuo k”~\bgmlu \ ihabpbb \ia&xhkbfithjhb rhHj1
gbk _e k nbdkbjh\Zggheceyhddlgbkebl evguo ieZlnhjf
g_kdheld33Ph [ehdb jZkiheh _ggu_ gZ,g*rglZwkwg”rjim] hl
bfhlml \uihegylvky iZjZee_evgh

Mul Mul

\/ME% /ALBL

ShiftAdd

\

ShiftAdd

>

ShiftSub

Add

B

JbkmglRdKo fZ mfgh  gby 4Edjiy*guo gbk _e k nbdkbjh\Zgghc
ihfhsvx hi_jZpbc gz” fZljjliZzedyBguo gbk _e
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GZ jbkmgd_ ihdZaZgu azZ\bkbfhklb y\jd\fZgZ | gnife
fZljbp -jZajy*guo qbk_e k nbdkbjh\AdgjcaflhjigdhzNjbpy
ke_"mxsbo kihkh[hf\ kdZeyjgh]h ijhba\_"~_gby \_dlhjh¥f k
32-jZajy*guo kdZeyjguo b@SAjkmdpbrksvx | _gahjgh]lh ijhba)
\_dlhjh\ k bkihevah\4ghjy*guo kdZeyjguo; WejEjdEhf
RIjZzkk _[821]] k ihfhsvx-jZajy*guo kdZeyjguo bgklfmApdcfuf
kihkh[hf k ihfhsyXajy®*guo \_dlhjguo b.g&ljkfdpjyec gZ Ih
Zkbfilhlbg_kdZy keh ghklv ZelhjblfzZ R][pXKkkwagZe JihjjoitE\
mfgh  gby fZljbp g248bfg"_ q_f keh ghklv mfgh  _gby
kdZeyjgh]lh b I _gahjgh]h ijhba\_~ gbdlhddIHpdb gZei)jlzj
wnn_dlb\gu lhevdh 7~ey fZljbp jZaf_jzZ glukywevgh o Kdh
A kyldh\ lukyg b [he__

=
(o]

16 »
/
/
14 o
= e 8
E 12 , 7 A/
[a— /7 /.I/
N 10 P e~ @
o -* .,/ﬁ’
y— 8 ,’ /¢
: ! /, ‘/,’{
v 6 p - S .j/.
7’ < ° /.’
4 2 ’_.j:"
> g N e
2 e~ 2~ ..."'"’_—::‘
g - Py ’_‘_._:f’ T - M
0 - —o—o—o—2
0 20 40 60 80 100 120 140 16(

—o -32-[blgu_ kdZeyjgu_ bgkljmdpbb kdZeyjgh_ ijhba\_"Ng
--0--32-[blgu_ kdZeyjgu_ bgkljmdpbb | _gahjgh_ ijhba\_»_gt
-e-32-[blgu_ kdZeyjgu_ bgkljmdpbb Zelhjblf RIjZkk_gZ
—o—16-jZajy®gu_ \_dlhjgu_ bgkljmdpbb ij_"ez]zZ_fuc

JbkmgBdt<j fyZ[hlgZzaebqgguo kihkh[h\ mifgihjZdgyo fZl{jpgajy~guo
gbk_e k nbdkbjh\Zgghaz\bddlhicklb hl jzaf.jz fZljbp
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>ey jZkkfzZljb\Z fh]h ~"bZiZzahgzZ jzZzaf_ |B\ fiudjZe]iljb
[uklj __ qg_f j_Zelkadpfhlsvx-jZajy*guo kdZeyjguo hi_jZphb
gZklghklb ~"ey fZljbp jZaf_jZ gZ lmg ffukjza {é@khjbl
h[h[sZ_ Iky ~“ey mfgh  gbyZaZyfbguo p_euo kh agzZdmf2k it
jZajy™“guo \_dlhjguo hi_jZpbckhhbkKggdeufib\brZgghffpZgh_ e
knhjfmebjh\Zlv kimkdHu gby faljEmjy*guo gbk_e k nMfhs
nB-jZajy~guo hi_jZpbc

DeZkl _jbaZpby

QlhJu ijhkljZzglI\jh fy ktzfddhtt j dZf jweh f_Iljbqg_kdl
g_h[oh”bfh eb[h hij_~ _eblv ~ey g _]h kbxphZkkgnygbymog
bkihevah\zZlv h~bgzZdh\u_ _“bgbpu bafhjilgdbyahl hiklyff_gc
ba\_klgu_ nmgdpbb jZkklhygby gZijbfrg¢zZ]ZXdeély'hijbf Ig
\lhjhc \ZjbZpglfy ktzfdb mdZau\Zlv \ k_dmg”~"Zo ZI ijudhk
mklZgh\blvg¥Z] *bgbpZo \jJ f gb dZd ihdZaZgh gZ jbkmg

1 Pk,
ol 2 (7.9)

1"_.ctjZagbpzZ \h \j_f_gb f_""m kZfuf ~Z\gbf bhgkZdafbgl
dhee_dpPth dhebqg_klI\h hil[bjZ_fuo nHWhyjmbxcs BI>rga?d

ljb GyL r deZkl_jbazZpby \uihegy Iky lhevdh @GL Q5 f_
deZkl _jbazZpby hkms_ kl\ey Iky lhevdhjhti fiml hegpuZfagdqg
G ihalheyx!l j_]Jmebjh\Zlv ih\_~ gb_ 0eZki_jwbApbb \m
djZcgbfb kem@Zdhib_ g™ mGHk

?keb \ g _dhlhjuc ijhf_"mlhd \j_f _gb [ualhlkdyZhbd ey
\ “im]b_ i_jbh”u Ih fh gh ij_~iheh blv gflihhbkdhbbh_g_
bgl j_kgh_ b p_e_khh[jZagh ba wlh]h ijlhdvimldd&hbbhy[j
nhlih]jZnbc Ihwlhfm 7~ey deZkl _jbaZpbb _igbhteZ}Z]hy
kK _j_~bggh]h k_noedgmb-gut [343, bkihevam_ fuc 7"ey ih”[hjZ
\dexqZxs_c¢ g_kdhevdh 2 _kyldh\ p\_Ih\ tb\em x kubkoy g \
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bah[jZ  _gbb WIhl Zelhjblf h[_ki_gb\Z_ rhigddbabl civgig
lhg_d \ deZkl jZo [hevr__ dhebq_ kI\hkgeZklkj&o HEjiZla
jZkiheh® _gby Ilhgq_d b f_gvr__ \ f_klZo guw_ lhqdb jZaj_

DZf ja
4] TS farx 2 52
3 %t 5 i

H{z 23 35 Zr
Clq] Srede sy n ez

|
L <j_fy

t

Jbkmghd>\mf_jgh_ ijhkljZgkl‘hg®ijjfyzf jua ~ey dezZkl_jbaZpbb i

JZg bjh\Zgb_ bah[jZ _gbc

JZg bjh\Zlv bah[jZz  _gby \ ij " eZo deZklhpffhlrey
gZb[hevrbf jZg]lhf ij _"eZ]Z |ky azZ kqzl alklqgi f lgdalendy j I
map b ~_| _dlbjh\Zgbyeyelpr_gby h[_bo aZ”~Zq kms_kl\m
f Th~h\ dhlhju_ kms_kI\_ggh jZaebgZxlkyehughkeéby ¢
h[tzfhf ihlj _[ey _fhc iZfylb < jZa”_e_gh [qldhZlthjdplf <b
>"hgkl2z6l] k fhrbnbdzZpby3® b | [ulv wnn_dlb\gh |j Zeb
\kljh _gguo ieZlnhjfZo DeZkkbqg_kdbc KkiBKh[ agKpghfhgd
hibkZggy844 hkgh\Zg gZ fh” _eprepitengve)nj gby Hg g_ |j_
agZqgqbl_evguo \ugbkebl _evguaob aljil_gb\zZ | jZar
bgl_jij _Ibjm_fuc j_ameviZliu Ijbf_j dZjlu af¥ glzfhk kim ghdo

;_a h]ljZzgbg_gby h[sghklb imklv[34dihkéayhihhbh]jZnk
ihkljh _gZ dZjlzZz agzagbGikilb*Z\eyxlky ibdk_eb agZq_gb._
g\ _ebdh qglh[u IZdb_ ibdk_eb g_ mqgzZkd\npX3éd nhihgbkeb
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tNg& FNER réw:foé,ge:Né;é’
E‘aa0;

+=N& 2 J o
ra EDAUEa

(7.10)

oy

a) b)
Jbkmgibdta) nhlh]jZn)ydZjlz agZzqgbfhklb

JZg# bah[jZz _gby | _ \ _ebgbgZ ih dhlhjhcbjb\EZgdy
\ugbkey Iky ih nhjfme _
A?5D?5
4 L S,qu“Eg—s*l' [ +" SN&2& (7.11)
d@O @4
" 94*tjZaf_ju dZjlu agZghf®klbdhebq_klI\h h[gZjm _g
nhlh]jZnblb pp=5tdhwnnbpb_gl
AgZq_&h_ b=yL rawzZc”_dquoh”_ wdki_jbf_glzZz 54dh
bah[jZz _gby gZz [ueb eppF bgkrZebkv zZwhgbafnhlh]jZnk
NZe  fzZdkbfbabjh\Zeky dhwnnbpb gl bjkizgfhthhfc g&hji e’
j_amevlzlZfb jZg bjh\Zgby q_eh\_dh¥)b ih nhjfme_
J amevlZlu
>ey hp_gdb dzq_kiI\zZz ij _"ez]zZz fh]lh kimkh[Z\ufgi|]&
nhlh]jZnbc [ue ijh\_~zg ke "mxsbd33zdkiyllheylah\Zl e\
[ueh ij_"eh _gh ij_~hklZ\blv gZ[hju ba kgyhhdh]hZnpt |
dZdhét[h ij "\Zjbl _evgh]lh hil[hjZ b highkysijoRyedgghdl
kh[ulbx >Ze_ _ ba nhlh]jZnbc \u[bjZsetxkvij "elZ]kh ffrh
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f Th”"Z kihkh[8 aimlzf kemqgZcgh]lh \u[hjZ :\lhju nhlh
[ueb bgkljmdlbjh\Zgu \u[jZlv bah[jZ hgtbax fgdhdhku fhiel
\hclb \ nhihzZejihf_ Ih]h dZ ~uc ihevah\Zl_ev ~ey”k\db gl
hklZ\rb_ ky bah[jdZ gb\c ]Jjmiiu ©ijb feeyfh\dexq gby
nhlhdgb]®@gbijb_fe _fh2& J amevlzZl wdki_jbf_glZ pijb\._ " _
GZb[hevr__ dhebg_kl\h kh\iz~_gbc j_amenZItdhf\h[hjka _
ij_"ez]lZ _fuc f_Ih~ 1Zzd>_ m g_]h gzZbf _gvirlh[jZdlyehk
nhlh]jZnbc dhlhju_ hp_g gu dzZd ©g_ ijj _fbafar4?

ijh” _fhgkljbjh\Ze j _amevlZlu aZf_Igh enmfhjZ kegrhqg&drm]
ij_"rezZ]lZ _fhfm ih dhebqg_kl\m kh\iz~_ glcg ghjlhakudnljzlZfb

LZ[ebpZ Kiz\g_gb_ kihkh[h\ Z\IhfZhthdh ki&m]hc\u[hjZ

Kihkh] Hp gdZ GzZ[hj| GZ[hj| GZ[hj| GZ[hj| GZ[hj| Kmff
Kh\izrz] 2 2 3 4 4 15
KemqZcg Iljb_fe f} 5 5 4 2 5 21
\u[hj G_ijb_fe| 3 3 3 4 1 14
Kh\izrz| 2 2 2 6 5 17
Kihkh[ bl Tjb_fe fif 6 7 7 0 4 24
[324] G _ijb_fe| 2 1 1 4 1 9
Kh\iz~rz| 6 5 6 5 7 29
lj ~ez]z_| ljb_fe fH 3 4 4 4 2 17
G ijb_fe| 1 1 0 1 1 4

JZkkfhljbf ih~jh[g__ gZ[hj ba |Z[ebpgkljbjm _ifh"dz
hkms_kl\eyeky \u[hj bah[jZ _gbc ij_"efZz]@Zfai khikkdhpH b
nhlhl]jZznbc 1ihk_s_gby ahhizjdz KtzfdZ mYyihdg@y e\
Bah[jZ _gby ihdZazZgu gZ jbkmgd_ j \fyj Kk gjf8&ldkat _j 2\
Ihr dZ “hc nhlh]jZnb_c¢ mdZaZg _z ghf_jbbQhiijaZel
g_qzldbfb b [ueb bkdexqg_gu ba jZzkkfhlj_gbB¥di&sZ bjdbkm4g ¢
I _j_gzjdgmlu djZkguf IThemqgb\rb_ky \ jbazpvbZ| dlecZ2d]



267

h[\_ " gu kbg c¢c imgdlbjghc ebgb _c <u[jr\gguhlhpaZnd
h[\_~ gu djZkghc imgdlbjghc ebgb _c

A
[ I
o~ | | 28 (T [
- 25 | | |
> 26 | I .30, il
20 | HE==
— I -
24 s = d
_____ | I — T
| I I
S ——— I 18 |: i
——————— m——————————— ey
| L ! L i 1 T2 N N
— I T S . | [ II I I | "
| ! I il et | | |
= | I 6 TN i i 1 | |
| oo 4 7 T | I T— I ql 20 Il 23 I
= | | LA I ] I Al i I — :
[ I [ iy | fk 1 : {
: | | ] | E || .................. | Il :
|§ || 5 I §I| || :II | | "5 §|
: —————— H 11 i :
|5 1 3\ |8 == - __13__ | | | [ 19 _ .. 22'
Lot N | —_ 15 ——Z
'y %A

JbkmgldBeexkljZpby \u[hjZ nhlh]jZnbc ba gZ[hjZ ij_teZ]Z_f

J _amevlZl hl[hjZ kh\iZe k \u[hjhf ihevdh]}iZnbglhe:
bah[jZ _gby k ghlf8j20b21, 28, 30 <u[hj nhlh]jZnbc iheval
ihkgblze ijb_fe 18ul6, 22.HAgh bah[jZ  _gb_ ghf_j , dBHf_
©g_ijb_fe_fh_2 ~ey \dexq_gby \ nhlhZev[hf

GZ jbkmgd _ ijb\_~ gu j_amevlZlu \ullhgzZba dAaMj
g_kdhevdddhtkh[Zfb KihkHBMf bbekemqgZcguf \u[hjhf [ueb h
\ |hf qgbke_ g_qzldb_ nhlh]jZnbb dhlihju_ lihed&\z
©g _ijb_fe fu_2 ey \dexq_gby \ nhlhZev[hf
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a) b) c)
JbkmghWdt<u[jZggu_ nhlh}lpZnbBez]z fuf f_l)ihkhd&324];0
kemqgqZcguf h[jZahf
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7.2. JZaf_s_gbhlh]jZznbc gZ kljZgbp_

Kms_klI\mxsb_ kihkh[u

Rbjhdh ba\_klgu aZz”~Zgb ~"\mf_jghc b Ipz&f | Z@ahHcsmgk
|Zdb_ dzZd mizdh\dZz \ dhgl_cg_jthehhkinZdhmd&zr*dzZ |
ijyfhm]hevgh]h jizajjhayzgby azZ[pash3dgd G_kfhljy gZ ihoh
nhjfmebjh\db wlbo aZ~Zq kms_kli\mxsb_yfijlhwybda [ er
jZaf_s_gby lhevdh h[t_dlh\ nbdkbjh\Zggithlda\h&wax| jV db g
jZaf_j bah[jZ _d&bjiZzglZp _

ljhljZzffgh_ h[_ki_qgq_gb_ “ey kha”ZgbjyZ\brelln d ¢ptk] h el\za
gZ[hj rZ[ehgh\ 7"ey jZaf_s_gby [MAAIhBgmkB& ihevah\Zl
ihdZau\Z_|ky g_kdhevdbo \ZjbzZglh\ jZagbs \gdyzbvijg Z\e[h
ithgjZ\b\rbcky ?keb khhlghr_gb_ klhjhg/"™dag§jZnbgghbaj "
ihabpbc \ rZ[ehg_ kms_kI\ _ggh jZaebdiZZ lkgbylhh[gb g
ijb wihf fh™ | ihkljZz~Zlv bo dhfihabpby bdh pmfhapyplky
fh™ 1 ijb\_klb d gZklbgghfm i_j djulbx bah[jZ _gbc

Bkke ~h\ZI|l eyfb dHPfiggbeh g Ze]BRBf(blocked recursive
image composition®ey Z\IhfZlbg_kdh]h jZaf_s_gby nhlh][Z&Abc
34§ < wlhf kihkh[_ "ey azZ”"Zggh]lh dhebqgZkRKiZIhbWxZKy g
\hafh 'gu_ ko fu jZaf_s _gby azZ”~zZ\zZ _fwo \"\bMv [bgbjZz
A j_\h kljhblky j_dmjkb\gh imihfhjeZad[® hgbmiglycjZzaf s g
ijyfhm]hevghc hl[i@dZRIblbdZeb beb ]hjbahglZeb >ey C
jZaf_s_gby dhwnnbpb_glu fZkmZhjjENZg\mggbkeyxlky iml
j_r_gby h~ghc ba ~“\mo kbkt_f mjXhg dlac gbo kmifg
bah[jZ  _gbc mfgh _ggu_ gZ dhwnnbpb_lgyu jfZ\lgdZfbjht
kljZgbpunh \lhjhkemffu \ukhl bah[jZz  _gbc mfgh _ggu_ gZ
fZkrlZ[bjh\Zgby jZ\gu \ukhl. WAgZgbpu kbkl _fZo mjZ
mqgblu\Z _Iky \ _ebqgbgzZ ijhf_"mldz f_""m\khbhharfbydlo Bk
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jZaf_s _gby k \u[bjzZ _ Iky 1Z iighsd&hhhijlk\d [[intghkljZgklyZ
kljZgbp_ fbgbfZkAa&fZ szggu_ nhlh]jZnbb \k_]*Z iheghkl
ijyfhm]l]hevgmx h[eZklv [_a mqzlZ nbdkldjdhdZgghiph giphth

< g_dhlhjuo kemqgZyo ijb j_r_gbb kbkl_fHhubmhZodu
fZkrlZ[bjh\Zgby fh]lml ihemqZlvky hljbpZ|_ewnwyaZb ko _
jZaf_s _gby g jzZkkfzljb\Z _|Iky Bgh]*Z Bké#ékilgZgbky \
\hafh ' gu_ ko jfAiiafbs_gb_g_fh | [ulv \@iBeégkerhqZ _ Z\Ih
BRIC j_dhf_g"mxl| baf_gblv jZaf_ju nhlh]jZnbc \b ellgbgln
ijhf_"mldzZ f_"~m nhlh]jZnbyfb ihke_ qhjjibltaZidaklbdvgk
azZgh\h

Jbkmgdtljbf_j jzaf_s _gby nhlh]jZnbc BRIChjbIfhf

?sz h”rgbf g_~hkBRIQIlykey Iky |h qglh \ j_amevlZIl_
jZaf_ju nhlh]jZnbc gZ kljZzgbp_ fhlml kbheyginl KRjelddZ lykh
ijZ\beh g "~ eZIGEvphkm@BdihdZazg ijbf_j jZzaf_s_gby Ze
BRIC ljzo nhlh]jZnbc gZ kljZgbpAd YZ&RkVAhfghc hjb.glz
Nhlh]ljznby jzZaf _szggZy \ ijZz\hf gb gedkm]leebrdihénigb ¢
gZ kljZzgbp_ hgzZ \ g _kdhevdh jZajm]dpwah[jqd f.gR¥

G _kfhljy gZ i_j_gbke_ggu_ g _“hklzldb gbwr@eyhZbufl
BRIC dzd ijz\gegh\ylky fghhefvah\Zf e qzZklghklb hilf_qZzZ_
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dhfizdlgh_jzZzaf_ s _gb_ \ iheghklvx aZihgby fgh pcy fthanin][h 2 v
h[eZklb \u]ley”~bl 1ZjB4d.bqgh
ljbgpbi jZzaf_s_gby nhlh]jZnbc

lj_~eZ]Z |ky g_ hljZgbgb\zZlvky ko fzZfhjzZjZafbcs gk
kljZzgbp_ dhlhju_ bkiheBRExIkZ jZkkfzljb\Zlv \k_ \ha
\ZjbZglu hij _~ _eylv dhwnnbpb_glu fZkrlZ[bjgWb&Zghmlzl
fbgbfbazZpbb k\h[h~gh]h ijhkljZzgkI\Z gzZ HWKKR|Eghgaf lph
jZaf_szgguo nhlh]38n8€f. GZ jbkmgdihdZazZgu \k_ \hafh
ko fu jZaf_s _gby gZ kljZgbp_ Iljzo bahlZzZ'i_gbklZghal
bah[jZ  _gbc f_klZfb

1
21 13 >
3 2 3
12 2 123
3 13

Jbkmg®dt<ZjbZglu ko _f jZzaf _s-gbyah¢jyZz . gbc

Azf_Ibf qglh 1j_[h\Zgb_ fbgbfbazZpbb g _ld¥Zlg&d\Zgod
kljZzgbpg_h[oh”bfley gZoh ~_gby hilbfZevghc ko_fu ]
khhi\_ITkl\mxsbo ¢ dhwnnbpb_glh\ fZkrlZ[bgih\Zghbyh b
hljZgbgb\zZ_| jzaf_s_gb_ lhevdh \ \b”" «ieédhddhide)m dezze” d |
fh gh “hihegbl mehghh bliemqg_ggu_ dhwnnbpb_glu fZkrlZ][
gbkeh f _gvr_ _""bghpugteydmh|[jZ gbc qlhbHjjrfi_gnlidb
f "~m nhlh]jZnbyfb gZ. Belzglp[hjmfgh blv gZ qgbkeh |
_"bgbpu ey m\_ldly[jgbygbc qlh ijb\_"z| dbfhadlE g@ZXgu
ihehik j _djulbc ijb nhjfbjh\Zgbb dheezZ Z

?keb g_| i_j_djulbc bahpjZzhgbbazgbfzxl \kx kljZg
bf_ _Iky y\gZy azZ\bkbfhklv f_""m jzZaf_bpzZjfbahhjihfljZlhbgb
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JZkkfhljbf ko_fm jZaf_s_gby ihdZaZgdgmm]éne j\hkongpeety
g_z kijZ\_"eb\Z ke_"mxsZy kbkl_fZ mjzZ\g_gbc

9o|_ i595 E i696é

A 9oL 1696 E 17974 (7.12)

*oL is*s E %74
oL lg*6a

1" 9uxrbjbgiZlh bah[jZ ", gryukhiZdh bah[jZ ; ighyhwnnbpb
fZkrlZ[bjh\Ziglhybah[jZ ; @btrbjbgZ k¢jodu*sx\ukhlzZ kljZgbp

:gZeh]bggu_  kbkl_fu mjzZ\g _gbc fh gh gZibkadlviu’
jZaf_s gdBRIC ZgZeblbq_kdb j_rZxlky ih*h[gu_ mjZ\gbghb
\ukhl gf fhlml ihemqgzZlvky hljbpZIl_evgufb gl [3B0 " hi
ij_~eZ]Z_lky bkdzlv j_rkoll fluk mjzZ\gZgBeh]bqguo k
ihfhsvx FGD fobgbfbabjmy kmffZjgmx iehsZKNZgkkilh]l
i _j_djulbc gh IZdhc kihkh[ 1Zd _ g_ bkdebygZzZhljbhalg ked
ilglj_"eZ]lZ Iky jZkkfzZljb\Zlv h]jZgbq_ggukel "dnvgiZa hayg Ztye
igb j_rzZlv az"Zgm fbgbfbazZpbb g_azZgylk]hZ gjihgkjbZ gkh\fZ
rljZznh\zZlv azZ i_j _djulby nhlh]jZnbc b jZagppai 3zgga
bah[jZ _.gbc

< h[s_f \b~_ kbkl_fu mzg\he hgjtbg gi?pfh gh azZibkzlv d:

GL)ia (7.13

1" ) £fZljbpz jzZaf_jh\ rbjbg b \ukhl ;biat[\jZzd|lhgblce[_ p
dhwnnbpb _glh\ fzZkrlZ[bjh\Zgby dhebq_kjhhhw&\§hgldbk
jZaf_szZ fuo bah[jZ Gaghcdlhklhe[ p jZaf_jh\ kliiZwkepd gl
dhlhjhPh _kebclkljhd) jZkiheh™ _gu agZq_gby rbjbg bah]j
i-c we f gl dhlhjh]lhkebi-d kljhd)_jZkiheh  _gu agZq_gby
GZijbf_j "ey mjzZ\@2 gbhcemqZxlky ke Cyhxsb _

9k 95 96 r
GL 25 &) Lf Y6 974 (7.14)
k 5 T 7

* *

k r 6 r
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H]jZgbgbf "bZiZahg bghligudbyos
9"k J9*

. , k L ,
1504l ra{‘j—w —a absl tzg———a (7.15

Hl[hagZdhZaghklv \_dGhh hit
@ L&LF)ia (7.16)

AgZq_@yk\b” | _evkli\mxl djulbah[jZ  _gbc LZdb_ kt
rljZnmxlky imlzf ijbk@agdby_gby [hevr_ iehsZ?b kljZgbpi

@L \%ékE @atﬁozé (7.17)

FbgbfbaZpby k@few®>ipaisgs?ihalhey | gZclb dhwnnt
fzkrlZ[bjh\Zgby ijb dhlhjuo iehszZ~v g_gBEpgylhjhklgZgkl
fbgbfZevglE®"gZdh I|Zdhc igZkh™ \_~zl d j_r_gbx ijb
kms_kI\_ggh hlebqZz |ky jzZzaf_j bah[jZ _gHckljZgbpszg@®i
bal[_ "Zlwlh]hij_"~ez]zZ Iky \ fbgbfbabjm_fmx nmgdpbx ~
Zl[khexlguo agZqg_gbc jZaghklb iehszZ”™_ ckljpadgqpZ Zddphc
h[jZahf ihemqgzZ_f ke_"mxsmx fbgbfbabBmeymkw sifligdpbx

a a?b5 a

~

V@s U@s@U>5
] Axtdhwnnbpb_gl k ihfhsvx dhlhjh]h j_]Imebjph\kkgbye
fbgbfZevghc jZaghklb jZaf_jh\ bah[jZuogbZ KI4ZfHbopzgg

NmgdplByg_ y\ley Iky \uimdehc >ey _zijfibfglgib alk p
Zelhjblf jhy qZ¥lppBa \k_o kol\d[bjz Iky 1z ~ey &hlh
fbgbfZevgZ

ljb m\_ebqgnglbtkkeh ko f jZklzl nZzdGWjbile¥ ghdiph[uqggh
jZzaf_szxl hl ~h bah[GZ \gbht _gghc iezZlnhjf_ FNI \j_f
hilbfZevgB¢en=6 khklZ\beh hdheh n=k mZ _*"¢lge__. IThwkhfm
Ney [hevr_ jZkkfzZljb\zZ |ky ih~fgh™ _klI\h \h &faf gsuog bky

dhihjh_\u[bjZ _Iky kemqZcguf h[jzahf
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ljbf_ju jZaf_s_gby
GZ jbkmgd _ ihjddZapipdiaf _s_gby ljzo nhlh]jZnbc gZ
jZaf_ A2\ Zev[hfghc hjb. gjilZzpblblZgh\d_ \ nhjfme_ A iZ
=0, jZaf_ju jZaf_szgguo nhlh]jZnbc ijbf_mgh d@&).g2k ejlik
= lh h~"gZ ba nhlh]jZnbc [hevr_ “\mo pYgmhop b ghelglhk
aZiheg_gZ |jbRGghdh \Ihjhf kemqgZ_ iehsZ”v aZgylZy
\ur_ g_f h[_ki_qgb\zZ_ IBRKEJhEylfwibo ~_ bah[jZ _gbc8).jbkn

a) b)
JbkmgHa£ljbf_ju jZaf_s_gby ij_~eh  _gguB)kizhjkh[Hf=0,1b) fi=0.

Mqgblu\Zy qlh ihevah\Zl_eb bf_xl| jZague kjhHhijeg ly bi
j_ZebazZpbb ih djZcg_c f_j_ \ ijbdeztghthkHZ eyl viDu[h
g_kdhevdbo \Zjbzglh\ jZzaf_s_gby \dexyZy &mnhpBRi@E\Zg
_keb k ihfiBRIKxX ey "Zgguo jZaf_jh\ kljZgbpu b nhlh]jZn
\hafh gh

7.3. Nhjfbjh\Zghheez zZ
LbiudheeZ _c

< [hevrbgkl\_ im[ebdZpbc hibku\Zxl Ze]hjlhlh
kharZgby dheégh]kb ba ke _~mxsbo Ibih\
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X \ \brjZkiheh  ¢hebldh(®d) ]J»_ nhlh]jZnbb dzZkzZxlky *
[352354 (kf jbkmghl), "ey kha”Zgby I1Zdbo dheeZ _c¢
bkihevamxlky jZaebggu_ fh*bnbdBR®bqgZkllhjbbffZ[jZ" g
dhlhju_ g_ m~h\le_I\hjyxl mkeh\bx \ibkwe\wghdy hjjyhalizm]

Xx \\b"_ ih\zjgmluo gZ g [hevrhc m]he Hhiglizieth keatylj Zl'hj
[355 354 kharzZzlky \i_qZle_gb_ e _"Zsbo gZ klh
i _j_djulZxsboky nhlHKkfZnib&mgtid);, \b "bfZy qZklv nhlh]j
hij _~ ey Iky k ihfhsvx ihkljh_gby dZjlu agZqgbfhklb

x \ \br_ bah[jZ _gbc k i_j djulb_f f_""mi_dhihjudB\ dy
i _j_oH4t_j | _dZgb~rgh]lh bah[jZ _gby [3243H kf jbkmgh
7.1k); "ey kh\f_ s gby i_j djulZxsboky qgZkl _c badqZjKih

bkihevam_ |ky dZjlZ agZqgbfhklb

a) b) c)
JbkmgHti+t<ZjbZglu dheaeZZkiheh gb_O©Oighlthzimlu_ bah[}Z) gl
ieZ\gu_ i_j_oh”u f_""m nhlh]jZnbyfb

Bgu_ Ibiu dheeZ _c¢ nhjfbjmxIBggjg~ftheveb_ nhlh]jZz
jZaf_sZx|lg¥ g _agZqbfuo h[eZklyo. k&3bfj A hedx kljhblky
[hevrh]h dhebqg_kI\Z njZ]f_glh\ nhlh]jZnbbjfphba\lhevghc

:elhjblf kharzZgby iez\gh]lh i_j_oh”~zZ f_bdfbbah[jZ"

<[349 ijh\h~*beky hijhk ihevah\Zl_ e _c¢ h ij_"ikldldeZe ¥

;hevrbgkl\h mqgzZkligbdh\ hijhkZ hif _Ibehfldhejeoh"KfieZ\g
nhlih]jZnbyfb dZd gZb[he__ bgl_j _kgu_
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Bah[jZ _gby jzaf _szZxlky gZ kljZgbp_ k ihfbkXgghkilh
jZa™ _e_ AZlI _f dhwnnbpb_glu fZkrlZdb4dkhNygbyqlm|\
h[_ki_qgblv hlkmlkl\b_ g _aZiheg _gguo njZ]f_ glh\djulhg
bah[jZz" _gbc >ey kha”~Zgby \ h[ezZklb Jhiji djob¢é ‘iem\c
bah[jZz _gbiyfhez]Z Iky \ugbkebl _evgh ijhklhc b dhfizZdlg

Imklv bah[jZtlbRgZklbggh i_j _dju\Zxlky ih \_jlbdZev
dZd ihdZazZgh gZ ibkiddagZgbEb 15i_j_djulZxsb_ky qz:
bah[jZ  _gdbb+4 khhlI\_IklI\_ggh <\ _~ f kbkl_fm dhhj*bgZl
gZoh”blky \ e _\hf gb'g_f m]Jem h[eZklb oigjZigZikbyg:
]JhjbahglZevgh gaik¥\e _gZ \_jlbdEdwegpZ gkt bymax rbjbgm b
\ukhIm hl[ezZklb i_j+tdj@lIbhyoh”~bfh \ hlieZkdpulbty ihemqgblyv

leZ\guc i_j_oh”~ f_""m bah[jZ _gbyfb
A |
ymZxr—L
N T 1
I
I
b il B
L
S B >
C; ,Xmax X
l11
JbkmgHad+tH[hagZq_gby \ h[eZklb i_j _djulby “\mo bah[jZ"

GZ i_j\hf wlzZi_ bah[{2btgyafulZxlky k ihfhsvx NGQ
sk GO g (7.19)
el G U g (7.20)
AZ|_f jZafulu_ qZklb bahgji&yghbab\Zxlky k bkohfguil
bteih ZevnigdphpzZd qlh[u m qZklb e \h]h Bdb¢Z jZalyl:
h[eZklv kijZzZ\Z Z m qZklb ijZ\h{H{ue&h|jjZafudByh[eZklv ke
+9sTAW Us T, +ysTEWE (s F YT, psTaH (7.20)
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+i6TAW (s F YT s TAGE LT 46TaH (7.22)
] nmgdphyke ]JdZ f_gy_ | klhc \b~ 7~ey dZ ~hc iZju
bah[jZ _gbc aZ kqzl ik_\"hkemqZt®h}thaizjzf_ljz
&6
UgT; L !Sa (7.23)
Tk_v
Bah[jZ _gb_ \ h[eZklb ifjhfjdadby Iky \ j_amevlZl_ k°
to3:b 435k ihfhsvx ZedhgzelZz dhlhjuc h[_ki_gb\Z_| nb]mjg
kiezcgZ ]jZgbpm f_""m kf_rb\Z_fufb: bah[jZ _gbyfb

H:Ta W QrTa W sE (s FYUTAa U A (7.24)
]/\
N a T QHrad (7.25
WTaw v bgZ§

" 55aTa&;kkhklZz\gZy dm[bq_kdZy djbAEE8] lxhjHiM&y¥ ih Thqgo
24 E Lrasao
2 L:ira ;agl irawT,a ;@
2co5L irawT,al;ag Liray,;a (7.26)
2yl rawl, (E iirawTa@l 2.9 Erawy (E Rraw y ;¢
I"_H *= \ukhlZ Kkf_rb\Z_fuo bah[jZmoggpdiyT; \ha\jZsZ_|I
iIk_\"hkemqgZcgh_ gbkeh \ "bkZiZzahg_ hl ~h
< izZjzZf_ljbg_kdhf \b~_ "ew waZf djJZjdm[bqgb kdljbl _
DwlfméZfZ ba dhlhjuo khklhbl khkbZ\9Z¥y kdjjtmvgZig _gb f
Fs u Fu s 276
waRLoP B opoart PV P, (7.27)

r S
r t r r 2jss

Jbkmgh® beexkljbjm_| wlZiu kha”*Zgby iezZ\gh]h i
bah[jZz  _gbyfb AZ kqgzl bkihevah\zZgby izkZf" hjkedeqXktly
| _j _djulby jZaebqgguo iZj bah[jZ _gbc Hlejg]lzxIky ~jm] h
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I —> ]’:> o
1 ey I,
l2 S S
I’fz I”f2
JbkmgH8+tBeexkljZpby Ze]lhjblfZz kharZgby iezZ\gh]h i_j _oh~zZ f_°

Nhjfmeu & ih 22b 24 ijbf_gyxlky "ey dZRGB]dZg&Zeh
bah[jZz _gby lezZ\guc i_j_oh” f_ "*m i_j idjuhhaigliyev
klhjhg_bah[jZ _gbyfb kha”zZzlky ZgZeh]bggh

J amevliZlu

>ey kjzZ\gbl_evghc hp_gdb kihkh[h\ ZzZ\IhfZlbdgkgh
dheezZz ¢ ey gZ[hjh\ kh” _j"Zsbo cbdbhebnkiHh]jZgab dh
\udezZ™u\Zgbigbldh83y k ih\hjhlzZfb bah[jZ _gby Rajftejbl
collage P55 k iezZ\gufb i_j_ _oh~Zfb ZzZ&lGollabd B24 b
ij_~ez]zZ_fuf kihkkhehfjh\_~zg hijhk \ dhlhjhf B2qZ kd hA\ A&
MgZklgbdb hijhkZjhughkljmdlibjh\Zegu dZ ~h]lh ba iylb g
nhlh]jZnbc jZzg bjh\ZIv iylIW dhjeed  o[u\Zgby bo ijb\e_dz
"ey ihevah\Zl_ ey Ihfbfh dheeZ ¢ bgl_jleixbjmkoffurgi
nhlih]jznbb b bf j_dhf_g*h\Zehkv h[jZsZimormdgbfgHdb
dhfihabpbb \ kbem h[j_aZgby beb i_jldjydbpcgkygzklg
hijhkg [ueb bgnhjfbjh\Zgu h[ bkihevah\Z@dZa bkyi hdithd & B
KZfuc ijb\e _dzZl| dlhgedhemqgZe hp\ddheeZ ke bodixé 1Zd
NZe _ "h

LZ[eb@2 kh”_j bl hp gydimkj_~gzggu_ ih \k_f mqgZXkl\
hijhkb iylb gZ[hjZf nhlh]ljjZfle&]Z_ fuc kihkh][ bnfix\ukkiaifx
ki _~"gxx hp_gdm MqZkl\h\Z\rbfb \ hijhk _gqlluethg Hf_ ki gt
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\bamZevgh ijbylgu_ dheeZ b ly_dihdIbhgZgueh we f glu kg
<ukhdb_ hp_gdb ihemqgbeb dheeZ b JK]jbdfhPickur& galage Z
g_kfhljy gZ Ih glh bgh]*Z kljz~"ZedZdhfjhakgby bai_j 1
njZ]f _glh\ bah[jZ  _gby Nhjfbjm _fZy ~"Zggid¥y kfkdZ[HHh]
ihevah\Zl _eyfb hilf _gZeZkv dZd \bamZevjgh igb\e dZ& nee
Ze]lhjblAZoCollage agZqgbl _g¥@lebqgZebkv "ey jZagrurol hgZZ h prc\
< g_lujzo kemqgZyo \Z'gu_ we f _glu nhdhjjlzinbeb[thdb_a 7
glh ih\e_deh gbadb_ hp_gdb Gh "“eyiylhéhhgpZoh|q dihee
ijb\e_dZl _evguc < p_ehf |j_ aAueChlldgg Kplelgh azZ\bkbl d
kh~ _j"bfh]lh nhlh]jZnbc 1Zd b hl khhighr <glleZbo\ Zdl
©iebldhc® hlf _g_gh ihevah\Zl eyfb dzZdZlg2bfihg \bigh\2£
j_r_gb_ kha”Zgby dheeZ Z DheeZ bjZhkgbjidjhlidg duhkhk |
"ey i_j\h]h ba gZ[hjh\ nhlh]jZnbc ikdZd4Zgu gZ jbkmg

LZ[ebpZ Kj _~gb_ hp_gdb kihkh[h\ nhjfbjh\Zgby dheeZ Z

Kihkh| '$
<udeZ”u\Zgb_ ©iB848ldhc? 1,6
Picture collage [355] 3,0
AutoCollage [324] 2,0
lj_~eZ]Z _fuc 3.4

<j_fy jZ[hlu \h \kljh_gghf IH FENI ij_"ehblbgKhaZ2jl
ieZ\gh]lh i_j_oh”Z f_""m bah[jZz _gbyfiohdyZzkbmqgZXijZgl
jZatf _AAd b jZaj _r_gby i_gdpilkkhklz\ey | g _fgh]bf [he _ k
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C) d)
JbkmgHd+tDheeZ b knhjfbjh\Zggu_ jZaebqga)[3b3k bh[859]Zc) [324]; d)
ij_"eZl]Z fuc kihkh]
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<u\h”?u ih k_7~vfhc ]JeZ\ _

lj_~eh” _gu ijbgpbiu Z\IhfZlbg_kdh]h \u[byzZnblhdpdnb
"ey ]_g_jZpbb dheez Z b kljZgbpu[hph\udigédgly Iky in
bkdexg_gby g _dZg_klI\_gguo nhlh]jZnbc h[deZlglb¢b aZpt
jZg bjh\Zgby k ihfhsvx ihkljh_gby dzZplu algdgtbjfin\dopby el

>ey j_ZebaZpbb Zelhjblfz [_aj_n_j _gkghtZhip_ el
kKihkh] i _j_fgh  _gby ijyfhm]hevguo-jzZfaZhbdguo gbk_e
nbdkbjh\Zgghc Ihqgdhc k -jpdajsvvguo \_dlhjguo bgkljmldg
Zelhjblf h[h[sZ_ | kihkh[ mfgh _gby DZjZpmpgbk ey |

nbdkbjh\Zgghc Ihgdhc b bkihevam_I | _lgahjgélhjhWhBa)\k
kdZeyjghjjdh mfgh™ _gbb fZljbp jZaf_jZ gZ Ze¢]lhpeaFZ[ hfe
g f\ jZa [uklj__ j_ZebaZpbbjRajyfhgswx kdZeyjgua hi_j-

ljb jZaf_s_gbb | rZ |ky azZ”ZqZ hilbfbaZpbhb \

hij ~ eyxlky dhwnnbpb_glu fZkrlZ[bjh\Zgblyf[bah[jjhdZ gdu
djbl_jbc hilbfbazpbb gZijz\e_g gzZ fbgbf]ihaZgd xk|pZ gtz
ijhkljZzgkI\Z b jZagbpu \ jZaf_jZo jZafbpzgghibh]gZnki¢Zg

lj_"eh  _g Ze]hjblf kharzZgby iez\gh]hbahj[j@h"@bfy fb"ir
Z\IhfZlbg_kdhc ] g jZpbb dheez Z Kha”Xufeyoobl
ijb\e_dZIl_evguf "ey ihevah\Zl_ey AZ ykqgkl \BkikeawqBCT

1 ZjZf_ljh\ h[eZklb i_j _djulby jZaebqgua iZljebgqBAkjJXYy ¢pm
"im]Z
GZ hkgh\_ ij _~eh” _gguo ijbgpbih\ jZajZ]hMguuphj\Z

bah[jz _glbcnhjfbjh\Zgby dheezZz Z dhlhju_ ih j_agewl Z
wdki_jbf_glh\ ij_\hkoh”~yl kms_kl\mxsb _
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AZdexqg_gb_

>bkk_jlZzpby yl\ey lky\ZgezdmpgZpbhgghc [Z[dhhitjhc
baeh  gb\ugZmqggh h[hkgh\dglgqg kKdbj]ZgbaZphhggabh
jZajzZ[hld_ f_Ih~h\ h[jZ[hldb bah[jZ _gbgbjhdy glyklb fi ka
\g *j_gb_ dhlhjuo \ghkbl agZqbl _evguc \deZdu \ q|Ha
ih~I\N_j"~Z _|ky iZl_glhf gZ bah[j_|_gb _ jZéufBhggkénN [N
bgl ee_dimZevghc kh[kI\_gghklb Jhkkb&kdlhgI®N _ ~ jZpbh

>hklb]j]gmlZ p_ev ”“bkk_jlZpbhggh]hZzajkalZ2g\bghy
dhfie _dka [he__ q_f j_"bfh\ jZ[hlu m~h\e_Il\Whghyébad
dZzgq_kI\m b ijhba\h”~bl_evghklb \ mkeh\hgyadeajuXgb §t
ZiiZjzZlguf h[_ki_qg_gb_f fgh]J]hnmgdpbhgZegdhuoagZmdll jé
memqrZ_ | ihlj_[bl_evkdb_ k\hckl\Z bgnhjk&izohg b udg bkt
i_qZlb

< "bkk_jlZpbb j_r_gZ h[sZy gZmqgZybwZ’kadgZ Kikkegc
h[jZzahf jZa\bl gZbhd'dply _kdbc ZiizZjzl jZajzZ[hldb b j_Zek
h[jZ[hldb bah[jZ _gbc 7~ey kha”"Zgby dhfte_ pdgdzabgh\dg ¢
j_r_gbc \ kbkl _fZo kdZgbjh\Zgby b i_gzZhls_Kkl\mkeh!
hl]jZgbg_gbc j_kmjkh\ b Ij_[h\Zgbc d g _kMgrh kdbijhd gk

ihemqg_gu ke_“mxsb_ j_amevliZlu khhi\_lklI\mxgbf bo
ijbdeZ~guf aZ”~"ZqgZf
1. lj_"eh  _gZ hjb]lbgZevgZy KkibjZevgZGBJ _lilpk h&hibdy¥ c

j_r_gbc ey FNI hkgh\ZggZy 9Z ZgZebjbkdBfmijZiej\a
\uy\le _gu b jZg bjh\Zgu ih \Z ghklb nzdlhjuylkt\hk]:
j _ZebaZpbb j _amevlzZlZ GBJ \ ijh~mdl_gwZ nkddMNhu &BJ
jZkkfzZljb\ZIv dZd jbkdb Bkihevah\ZghhebellhAhehdbE ih &l
dhebqg_kI\h j_amevlZlh\ GBJ \g_"jy_fu&ljhkbgkdhfghH BHEDb
2. lj_~eh” _gz f_Ih~bdZ kh\hdmighklv f_Ilh”A\gtbklvh kie
ijbf _g _gby j_"bfh\ kdZgbjh\Zgby dhlhjZy Mkdkgg dt
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hkgh\guo ~_n_dlh\ kdzZgbjh\Zgguo ijbahijgb gbk ]f_glZz

khojZg_gBh[jZ _gby \ f IZnZce 1j_"eh _gu kidkhj[udmipb

kdhkzZ [_a bkihevah\Zgby ~hihegbl_evghbey iiZfyZbghilh4k

memqr_gby ehdZevgh]h dhgljZklZ k_]fy gdZphbe dlaib[jd

| dklZ b dZjlbghd GZ hkgh\_f_ Ih”*bdbj jzZaff@g[hlZgu gh\u

x kdzZgbjh\zZgby b khojZg_gby ~hdmf_glZ pb_3') dhgimdg
kbf\heh\ j_"bf h[_ki_qgb\Z_| ~"\Z pbdeld ihWtZzgghi\ Zoghb
kms_ kI\_gghc ihl_jb dZq_kI\Z jZkihagd\w2ghyf \NbdkiZe
dzZg_kI\_ j_"bf kha”~Zzl nZce gZbf_gvr_J&E\gjZgdx |z
kms_ kl\mxsbkiftbkh[Zfb

X dhibjh\Zgby “\moklhjhggbo dZjlhq_d dXihZ2\eem gkijZ glog
b b glbgghc hjb_glZpb_c¢ h[_bo klhjhg Rlyhgu dE&Jhh
jZa\zjgmlu hlghkbl_evgh ~jm] *jm]Z BZglZplh¥ "imkhA _dn
b bkijz\ey Iky

3. Knhjfmebjh\Zg ih?oh” d j_ZebaZpbb kh)\ pibfg&vguiomlj:

ehdZevghc fh”bnbdzZpbb dh”Z ijhp_kkh4dz ¢bkljhHujo "“bah

fhrmeb \ ijhp_kkhj_ jZkljh\uo Roathdrjpi*egb\&ljZzb\Zgby j_ =

i_gZlb \ kms_kl\mxs__ ijh]ljzffgh_ h[_Kki_ig ggb ntk4ajhd

ih"oh”~Z \h \kljh_ggh_ IH kms_kl\mxsbo mj{ENd cdkl\ ke qZrix

gh\u_ nmgdpbb

X j_"bf i_qgzlb fbdjhl_dklZz ihalheyxsbc Z\Ih&Zllg2
] _g_jbjh\zZlv fbdjhkbf\heu jzZaf jhf hdhdélh ihbgh]jzZzm
rbjhdh]h gZ[hjZ yaudh\ [ _a bkihevah\ZgbylkV_ pbEZzwveu
gZ kljZgbpm fbdjhl_dklZ m\_ebqgb\zZ _| \§ _foylh qqZdBfgkgl
ithevah\Z| ey

X j_bf wdhghfbgghc i_qZlb iha\heyxsbcabidghdbldjH&kid

b h[_ki_gb\Zxsbc emqgr__ \bambddvigeah\ d& ok | KN ¢

k Zevl_jgzZlb\gufb kjihkh[Zfb
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X j_"bf g_jgh\hc i _gZlb \ dhlhjhf dZjlbgdb p)_hd pZam k tk
ijb wihf wdhghfblky ~h lhg jZ Z \fZfyjiX{@hZyjlj fyb
h[fugghc i_qZlb ebrv, gZ

X j_"bf ~h[zZ\e_gby gZ kljZgbpm kdjuluo pbagZ\dio\ Vhe
khojZzg_gby b~ _glbnbdZpbhggh]h dh”zZ rdhjhdlRlgh].
"m[ebjh\Zgby bgnhjfZpbb kihkh[ iha\blkewyx |blya\rejf7g p bkd
dhibb b iheh\bgu kljZgbpu

4. lj_"eh g ih”2oh” d Z\lhfZlbg_kdhc hp_gddZgb kihEg

i_qZlzZ _fuo nhlh]jZnbc mqgblu\Zxsbc jZaf_jlui_qgatz

jZaj_r_gb_ b I _ogheh]bx i_qZlb gZ QhEghMN\NZguhddhOZ {ZE
hp_gdb b ih\ur_gby j_adhklb bah[jZ _gbly dhjj_dplhjh\Zdjt

]leza?2 hp_gdb b memqr_gby aZzZl _fgzgagmevh]leZdkljlt\u d\lz ¢

wdki_jbfhgZajz[hlZzggu_ f_ITh”~u ij_\hkoh”yl kms_klIhkmksb

f gvr_c f_j_\ jZa khdjzlblv \j _fy ihZpbd\dlb_mglzllb]j i h\

dZq_kI\h gZi_qzZlZggh]lh bah[jZz _gby b ij[hkel\[jZlibhleh\ib

bkihjg _gguo nhlh]jZnbc

5. lj _"eh  _gZ ]jmiizZz ij_h[jZah\Zgbc b ihkéo*h)\Zzfl g@vght

"ey baf_g _gby jzZaf_jh\ b khhlghr_gby klbh jhhg h’} haimbfc ¢

fhrbnbdZpibkgh\guo kfukeh\uo we f glh\ bah[jZ _wby

ij_h[jZah\Zgby ij_"hklZ\eyxl gh\u_ \hathhgB&glbo ijthdirhf_

k baf_g_gb_f jzaf_jz [mfZ]b b i_qgZlbhehth]ijgmeh [ _quig

Zelhjblfu ey i_j_nhjfZlbjh\Zgby bah[jZZegbbyaHBelqg2h A\

fZehazf_lguo mqZkldh\ ~hiheg_gby baklgg& hdpL Igofd f

ihehkzZfb b h[j_aZgby ihehk k “"\mo ijhhm\hihehjZafo jkilhh

\u[bjzxlky imlzf hp_gdb azZf_lIghklb hljzZ _gjby‘ehjbiggu

ij_h[jZah\Zgbc ihadaey zlv azZf Iguo bkdZ _gbc 7~ey [h

nhlh]jZznbc dhlhju_ mom~rZebkv ijb.i_qgZlb [_a ihe_c
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6. lj _~eh” _gu ijbgpbiu \u[hjZ b jZaf_s _gby eawlf
Z\IhfZlbg_kdhc ] _g jZpbb dheezZ Z b Kk]fZgbudt jn\rulithegly] k
imlzf deZkl_jbazZpbb dzZq_klI\_gguo bahijjENZgbyg b bhdh<&
dZjlu agZgbfhklb ijb jZzaf_s_gbb j_rzZ_&kKApBZ"ZX qath hil ol
hij _~ eyxlky dhwnnbpb_glu fZkrlZ[bjh\ZgbygZbalkpgh'\
ij_"eh  _gguo ijbgpbih\ jZajzZ[hlZgu gh\u Z fnHhM])yZhb[h
nhjfbjh\Zgby dheez Z dhlhju_  ih j_amewoZI|fijhigh\
ij_\hkoh”yl kms_kl\mxsb _

;eZlh~"Zjghktblhj Jem[hdh ijbagZl_e_g gZmqghfm
B:FZI\__\m aZ ieh™hl\hjgu_ h[km ~ _gby jZZhlg dhide¢ [JeZ
khz\lhjzf hkh[_ggh B < Dmjbebgm<FL&heldihecZ]K\K Ydh
BJ :ebd[_jh\m F : ,?Phgh\HklZih\hc : F <bHEYdbfgh _
kizkb[h k_fv_ b jh~bl_eyf azZ ih~"_j dm
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Kibkhd khdjZs _gbc b h[hagZq _gbc

;=R xZ~"blb\guc [_euc ]Zmkkh\ rmf
BKH & "mgZjh”*gZy hjl]ZgbazZpby ih klzg~ZjlbaZpbb
ID 4 _jkhgZevguc dhfivxl_j

IH 4djh]jzffgh_ h[_ki_q_gb_

F:B #f _Ih" ZgZebaZ b_jZjobc

FDH+xf ""mgZjh~gZy dhfbkkby ih hk\_s gbx
FGD & |h” gZbf _gvrbo d\zZ”jZIh\

FNI tffgh]hnmgdpbhgZevguc ijbgl_j
FNM figh]l]hnmgdpbhgZevgh_ mkljhckl\h
GBJtgZmglglhke ~h\Zl _evkdZy jZ[hlZ
HDXhiulgldhgkljmdlhjkdzZy jZ[hlZ
HKthi_jZpbhggZy kbkl _fz

LAtl _ogbqg_kdh_ az”*Zgb_

N<Qtnbevlj \ _jogbo qZklhl

NGQnbevlj gb'gbo qZklhl
P<Atpbnjh\Rb*yglagzZd

3D zthree dimensional

ADF zautomatic document feeder

AHP *analytic hierarchy process

AlO zall-in-one

ASIC zapplication-specific integrated circuit

AUC zarea under curve

bpp zbits per pixel

BRIC zblocked recursive image compaosition

CART zclassification and regression tree

CIE £f _""mgZjh"jdp kkidhyhk\ _s_gbx

CMY zcyan magentayellow
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CMYK zcyan magentayellow, black

DLA *document layout analysis

DOG zdifference of Gaussians

DSS zdigital sharpness scale

dpi +dots per inch

DSP zdigital signal processor

EFTP zeffective throughput

ESAT zestimated saturated throughput

EXIF zexchangeable image file format

FN tfalse negative

FP tfalse positive

FSOT first setouttime

GRNN zgeneral regression neural network

HDF thardware-friendly descreening

HDR zhigh dynamic range

HPGL +Hewlett-Packard graphics language

HSV thue, saturation, value

ICDAR zInternational conference on document analysis arwhration
ID card zidentification card

in-place th[hagZqg Zedhjb]ffZ[hlZxs [[hau”_e gl@yylb
in-situ th[hagZq_gb_ Ze]lhjblfZz jZ[hlZxs_]h [Il@a \u®_e_gby
ISO zinternational standard organization

JFIF £JPEG file interchange format

JPEG £Joint Photographic Experts Group

kb - kilobyte

LED zlight-emitting diode

MAE +mean absolute error

MedAE +median absolute error
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MFD +multifunctional device

MFP tmultifunctional printer

MIC +machine identification ade

MOS +mean opinion score

MRC =*mixed raster content

MSE tmean squared error

MSR +multiscale Retinex

OCR =zoptical character recognition
PDF tportable document format

PS tPostscript

RGB zred, green, blue

RIP traster image processor

ROC zreceiver operating characteristic
SDR zstandard dynamic range

SoC tsystemen-chip

SOHO zsmall office/lhome office

SIMD #single instruction multiple data
TWAIN +=7jZc\ kdZgbjh\Zgbly g_ Z[[j_VYWZImjZz
USB zuniversal serial bus

XPS +XML paper specification
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