
a..al ~~I ~.,..JI ....;J~I :r.) J ~~)I J~I ,:jj; rl~1 
~I "I.-L- J,l> "I.-oJ 

'<,1.,1) Wr-' y <I'~ a...al ~..r.lall <.,.rJ1 w~.f-I.m-.:J Yj).".. ~ ~ . ..:.....,JI ............ 
jS" r=J15 4,l~)l1 ;J,.WI ..:..L,l..s j>1.J.l1 J....:JI ~ p.;l Yj),;..u J~)l1 <1»1 .J . <.;y ,.jo-~ 
..r'~1 ~ ~ eft, (stroke) <kill ./' ~~ (size normalization) ~I ~~ (centroid) 

(2·0 ITT) ,~)l1 .;\;; ~....-ll J;:'.JjJ J.~ YOJ ~4)1 J.~I ..:..l,,:.A; lS..b-! rl..<>.:...4 ..:..lA.,.]1 

Jt" i..<>.:...1 <.m-.:JI) <,;l!.ll <1»1 .JJ . "'~I ..:..')\.oWI d' \,It.-! <:j\Sl1 ..:..')\.oWI ~J 

~U:! .. L..l.1 iJ~ <.?.lJ1 ~I J!J~I J....:JI ~ . ...,I.!.;~~,~i ~w.rdl"L.... Jii 

. Ji)ll J ~I J....:JI ..:..L<..> ~~ .;L<..> 

Js::l ~:'''''; \ y) ~..r.lall <.,.rJ1 w~.f-I d' ~:'''''; Vt t i l..<>.:...4.m-.:J1 yj},':' ..:..~I 

~} tf W:;< ..:..~lJ, d' ~ J~I ~~ (learning set) <,..,Ldl 4-11 C:'~ <.r W:;< (wr­

~~ Zt ,A lY.t, ,/.~., y .m-.:JI ~ c:...:15J wJ.f-1 ~J ~.J <.:L.:..:.. (Olivetti editor 4) 

.(Mini-6) .,..Ll-t, (VIPS 2000) ..;:t:}1 <..fo.. il..<>.:...4 .!.U:,~ . Z.;... vAi)1 

1o..uJ.1_ \ 

...l>f . ~ ..:... \It..;. JJ ..:...lA",lo; i..l>- (PR) (pattern recognition) .J.I/11 :r-J. tr') 
L,li ,-!.Au;J1 .J'JL:...JI i,l} J!.- . ..y~ ... .PJ.IJ ~~I "";J')-I :r-J. Y' ..:...\ll:,ll .J.., 

J!.-':II ~I ~ ~':I Jl:,lIIJ.., J'..,k:l ~ ).*-"..:.J~..lil . ..:...1=-1\., ~~)I i,I}J 

yf L..,.." ..:...l;L"J1 ~L.... iJ ~ L..~ L.,...r='-J L,li ..:...l; L"J I <r ~ ..:...W ~W 
.~ 



Y 

0" (OCR)(optical character recognition) ~AI u.J.rL1 :r-'i .... }a:.o 0 ~ 

,<"l.J~1 4J:.WI ,t'yll ~~.J ~I ,'-?AI e---LlI :['] <"lL..:.lI ..)->1...,11 

.};.i I .b:.1,. ;: 0-II ,..:;.;L<.,..ll ...,... ')\.;.:...1 

.(Kanji) .",~t.J1, (English) ~~~I (Arabic) 

'(~.rJ1 u.J.r!-1 ~~) ~.j [Y]Nouhetal. r..li r''',\' rl&..j 

r..l>.::...l ."'Ibn Mugula" tlA...:r.l .~L; ~~ ~.rJ1 u.J,,-ll ."....l:.A ~.Jt."..... ~~ 
~~I .J.~~I ..:;.;1..4...> ~.Jl4l. (tree search sequential) ~l=J1 ~I .,r.--:. ~I J - -
,-:--~I rl..l>.::...~ u.r ,., :r-'i 0" j 01 ~~ . ~.rJ1 u.J.rL1 .J.~~ .... ".t..... ..:;.;1..4...> ~ 

. yj),,>-l! ~I •• lAS' Jl ~I J)o::. t . .",t.: ,t,. "... HP 3000 

';1....0>-~I c::rll ..:;.;1.,.:..4; 0" ~..wl [I"] Amin et al. r..G.:..I r''''\' rl&. .j 

~) rl..l>.::...~ ..l,l~ ~"....:Sll ~rll u.J.r!-1 ~ L...... I.:-+.lS .Jt ,-?.J..s.~1 } 

~.rJI u.Jy-><l\ ~L..i:ll ~I ("+'lla; .j ~I ..u.J (graphic tablet) r-",;-11 

~ ~,;ll' ;: a-Ii ~> (IRAe) (interactive recognition of arabic characters) 

~...l>.::l ~lu .. ~ rl..l>.::...~ I" 0 , t"... ~I 0" j J..v... . ~.J,;-J.I ~.rJ1 u.J.rL1 

...,.yWI .j ~.J,;J.I.J l.<,..-o .,..bJ.I ..:;.;L<.,..ll.J J~I u.rLi ..:;.;1..4...> 0:! .. WI ) ....... 

. ~} fi'Yi u.rLi .:r.,...,.J 

~~-....i....:..., i' 8·~.j [t]AI-TikrityandBansai r..u r, .. ,\t rLs..j 

~I ~I> ~ ~.J Tals, Talc ,f'X JI,...Li1 • ..La • '..\..oWI -:1'11 JI,..u1 0" 

<:l:-W'..\..oL.::!.I -:1'11 JI,...Li1 • ..La J~I 01 . JI,:lI ~ (sine)...,..,J:.1, (cosine) rl1 
ef-! u"..... (cuneiform) ~.Jlc-tl u.J.rL1 ..:;.;I,r.- U. JI.J (script) ~I ~.rJ1 u.J.rL1 

0t ~I .j ~~ . ~)I Jl5: ... :81 • ..La J!.o ~; / ~ t,r-I, ~t ..:;.;t.,.. j,;ly:. 



,. 

~ lir.J k...:J1 ~; ~ ~I (grids) .;.,lS:,..!J1 ~~ Jli ... 1 ~I .:r-~ :r 
.(12x12) <r ':I~ (6x6) 4-0..1>.:....1 .}I ~I .)1 ~! ~i.J-1 :rj J ...N» J!y J&-

, ' , 

~.rJI""'Jrl-1 ~ ....... fo..:...o ~.) [0] Murad r-- r\~At rl&..) 

tl:.AJ1 0..." rl..l>.:....~.r.:,..::J1 l..A .r.:,..::J1 .) ~ ~> ~I J..::.!-I . ~I 

J~ ~J (projection profile) ..,.lJ:.1 ..laiL..l.1 rl..l>.:....~ ~\J (template matching) 

. "'}a:ll •• lAS .;S~ J! ~I 

j::,...:.l ~j..J1 ~I ~ .) ['] Yacu .!...>411 r..G.:..1 r \ ~Ao rl&. .) 

:r • "I,;,., 11 4".-..ci1 .;.,L<...JI J&- 1..4.":A.o ..y~ ... ..Pli ~.rJ1 rUJ)I\J ..... Jrl-I 

fo. ...... l:L.1 .;.,L<...JI .". ~ (lookup table) 4.;J lA.o JJ...I.:- .!...>~I r..l>.:....l . ~I 

.) 4.;Jj>J.1 .;.,L<...JI ~. a!.;,.- 1i;.j1.A..,.. 4.;J lA.o ~ J~I ..... )-1 ' ': a'l" , ..... .;> 

. '/.AV J! Jl-. ~.rJ1 ..... JrD <.,....;J~ j::,...:.ll J..u... .)lSJ 4.;jl.<l.1 JJ...I.:-, 

..... Jrl- I .r.:,..::J ~> ........... y. [V] Grandlund .!...>L,ll rLi r \ WY rl&. .) 

?' . .;.,L<...JI ...r'~ ':I (Fourier transformation) J';!.J.,J J>..,-:! J~~ ~r.1-l1 
.;.,~L... ~ t:=ll J')l,:.J ..... )-1 ¥ c? ~ 35x35 ~l:.! ".r"'~ ..... .;> J5 :.r 
rlla; ...... rD ..,r-Jl:L.1 .J."...J.I.J-"J ...;J.A.. ~ J".,.. JolS:::.ll .,...~ .!1l~J J';!.J.,J 

j::,...:.ll J..u... .) lSJ , .. L..l.1 ..r=\.A...J ~I '-:lie=>-':II J&- j:;) J.--:-li ' ': a,1 I 

.z~A.J-"~1 

•• ly-iI ~> [A] Fleming and Hemmings .)~~I Jr1 r\~A" r~ .) 

.j-;L.yJ)l1 j.rill (handwritten blook capitals) ..y~ ... ..,...:Sll ~I ..... Jrl-I <.l:S' 

(16x24).J-"J .. yi...all ~ ~ '-:lJ)l1 V:-WI .;.,L,.W ..... )-1 J&- ~?-I . ...u..J.l , 
..... .L I . ~ ,I .• ~; • J ill ~ ·11.u.J1 II" U. L~ ....... ' I.. ;.j'(' r .r--' J 'J,- t' Yo J, J:.>U <..r"",~' 'J'J '1':' :r rJ 

L... .J.#I • ..L. .;.,4Lrl .;.,l,;I..L> ~\J ~ .J.."J....>-J .;.,~ dI I S ~ ~ 



t 

..:..~I ~..L..:l1 Jl....=-~I U""JlS ~ J&-~ ..:..1.l..;.,..;~1 .h ,-"",,Uo t' 
<tl::J1 ..:...;lSJ (alphanumeric) ).,;:,.:.yU ~~.,...; I YW L...G.::....I "uJ (multivariate) 

.bZ· ,'0 ,~.;Z',V 

~ ~j> [~] Mantas and Heaton ';l..!....,..L,.J1 J->-~t r I ~A" r~ J 
(approximation polygonal) d .• l..<J.I...,...,.;Z J&- '~)I..y~ ... ~I..JJ.r-lI ~I 

J <tl::J1 ..4:oj (labelling parallel fuzzy) -,?jlf:l.l ~r-"-II ~ U""L..t J&-~[, 

. (labelling file) • .r.J.1 ~~I UL J ~J.;J.I..:..L..,LJ.I J&- ~)11 

.".~L.,ll ..JJ..f-1 ' <: a- i <.4:j> [I • J Yamashita et ai. ~I r I ~A" r~ J 
~ (structured segment matching) "_.,.5;.11 FI .y.Ua:; ~~ (Kanji character) 

~ -,?lll ..:..~I ~ ..liJ ,..J..f-I ).J.) "->L..... ';J:;i-J ~I &> '-"'" ')G..:;...I 

J J...LJ.I ~ t' 'y'l.J.J (..J..f-I y... Ult..:; ~I .J.)a...;l-I '-!"J) (strokes) ..:..lJ...j...1 

J[,..lS U""Y'WI ..:..~ .:r (euclidean distance) .,..y.;~1 -.;UI ,- i •• - ,I . U""Y'WI 

. Z ~ ~ <r -'!j; ~I ~I J ...... .;lSJ:r-1 

<."....;~L".JI..JJ~I:r-1J&- [I IJ Kobayashietai. ~ il~A" i~ J 
..:..~I '-""'~ ~ (stroke matching method) u..L-1 'y'Ua:; <.4:~ ..yL -.J.)o>J1 

~ . -S.;l:-ll 'y'lJ.:J1 <.4:j> ..:.....1.>..;.....1 )PJ c.s&;.I1 J:.l>.;J1 <.4:j> ..:.....G.::....I - -
. J~4 ..J y> I ••• .;t.,;:,.:.1 ..\.:s Z ~. <r -'!; ~I 

a,....r' ~ J~ ~I c::rl l r..l.>..;.....l <&.y,kll ~..rJ1 ..JJ..f-1 ~ Ih ~ J 
J';;'...)"; J"":: r J ~4) I J..,.,..:J I ..:..~ -S..l>l ..:.....G.::....I ..:..~ I '-"'" ')G..:;...I 

';)1 (2-D FFT) (two dimensional fast Fourier transform) ~~)11 JL..:.!...l1 e::.r--ll 

-';U I 4.l1~ ..:.....1.>..;.....1 ~ I a,....r' JJ . .la...:J1 '-"'" t,> ~J ~ ../'::0.;"; ..:..Jl..L...o 

.; <........Ldl <&.. - .11..JL:...,..)1I..:..Li.". J ·-Ii.h..:.lJ ..:..~I ~ u.. . ~I 1i)11 
Y - - ~ t' ~ " '-"'" r- if 

. .:r.,.ll ~[, .la...:J1 ~ -';L..... j>)1lA.,.J. ),;11 Jo.u..J (..:..~I -.;.,.......) U"" Y'WI 



·0 

iLJ}ll ~ .....;1:, ~I [II" ,IY]ImanAI-Quisi..:......Ii ilo,AV it&. <.i 

<J>l.il-I ~I <"'-;J 10,· , IA ~I ~I <.,.-; ":";\5J ,..t,l~ <..fol ~rll 

r.:J. J ~))l1 JI.1, ..:.......1>.::.....1 [I t]J"'-' ~ JJ ./~ ~)I <"'-;J 100,AY - -
~IJ oyi5JI..::..>~WI ,- "';"':'J-P.:!)"> ..::..>~L....""; ~I..t,l~ <..fol ~rll rli))l1 

il...l>.::.....~ ~I <.i (~) )II) ~L!.; ~i 4.]1, ..::..>~1.1 . ~ ~ l,:l..a>l o~ 

wl.:..,..)lIJ.k...:J1 0::! ~L!.; ~)' ~i ...,..._~ '-1 ..,..,..,Lts (Bayes classifier) ~....A:....a..o 

II" < 1..l.il-1 .-114......,; 10.. I __ ~II .. -114......,;..:..;\5 . .-11 ... 1:-·1 .u -'I ...r .m- . 'J c:~.m-. J .m- ..,.... 'r""'" 

./'"1 ~)I <"'-;J 

~r.h-ll ~rll wJJ . ..L-1 ~ [I I" ,I Y] ~I r..G..::....1 ~I I..i..o. <.i 

. (Olivetti editor 4) ,"~A:hi ~u. il...l>.::.....~ 

(learning set) ~ ~;.,...; (1".) i..G..::....1 ..::..>lA..,a.l1 V""'')G..:.....I .i.l.> J"' <.i 

'~Ji w? '"I Y) ~.,,1l1 ~rll WJrl '-r' .k....; js::J J>:..:.lIJ ~I <.i '-r.L.!.::. 
(Olivetti ~Ji tf d' ~ ..::..>~u. il...l>.::.....~J (I) J>:..:.ll <.i I.:S (._/y. 'Ja--J 

<./" wJrl JLS:..!.~ ift-> '<,.ly'~1 ~?I ..::..>~t;J ..::..>liJJ4.11 ~..,...=l editor 4) 

. ~I ..::..>~LJ.JI <.i ~ 

il...l>.::.....~ (48x48) ,~i ..::..>1 • ..,,~ .. ..,....... Jl J>-I, .k....; js::J 0).,...J1 ~J>" 

J1A4 <.J"~ O).r" Jy:..::..>t....A...o <.;)li ~ ~ <-f1.1 (VIPS 2000) ';;r!1 "'}a:..o 

(interactive program) c,l-sLA; c::-"L..;.r. )}> (1024x1536) <.J"~ ..,,~ w~ 

~ "::"'r.-i ~ (48x48) <.J"~ .u~1 Jl (1024x1536) .u~1 '-r'.k...:J1 V""'~ '1 

stroke ~I "";'rJ size normalization ~I ~) '-:1J)l1 ~WI ..::..>~ .k...:J1 

.(centroid;> r=l1.1 



..!.J • ..;:.. , 

~ c 
• ~ 

t t. 

'-' j W 

lJ ; 
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~ 
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~ 

, 
V" 

j t 

J 

J 

: 

o 

i • , 

, 

• 

Y"J w)-I ~ -,?.ill ~I ~ ~ ,"",yo.! ~I ~ Y j),~' - ..... 

if?-' ~I J::'...)~ ..;:..')\..,L... ~..I>- <.r J.,1A:1l .. !lJ:'J (16xI6) .. ~ J! (48x48) .. ~ 

~ ;......1 "';.,s:J ~I I~ ~[, .. ~I <.r j J".lA:lJ ..;:..~I ....,...')\;...::....I 4l> J" .j 
(I-D FIT) ~I -,?~l>1 ~.;-ll ~J~ J~ ~JJ ~ -,?Dl2N ~ ,-:-,L...:... 

~&I <.r .(2-D FIT) ~L....;\l1 ..;~ ~.;-ll ~J~ J~ .... jJ~ .j r 1;"- II 

Jt.,:.:.1 oJ I cp.- .j .k..:..ll ~}.,.,::JI ....,...~I ~ ~ 8= 23 ~I rl..l>.:..l ,)\ ~J 

~ J}>I ..:.JJ "';~32=25 ~I oJ~ ~}.,.,::JI ....,...~~ ~ 16=24 ~ .. ~ 
4 

.2 ~ ..;:..1; "~I ..:.JJ <.r 

Jl.h...:J1 ~ -,?.ill ~I ~ ifo J&- ~I ~ yjJ~ ..;:..~I 
.1l4:J..1 ~I ~I 4.;J\.A.. r.::. .!...,.> (3x3) ~~I ..;:..I; ~ JS" (grids) ..;:..~ 

t..Jt.,:.:.1 ~) 2 t..)..u. ~L:... (threshold value) ~..l> • ... } c: 4 JS" .j i~..f!")1 



i~41 ~~I .J ~.,yU ~ ..;11 4laA:J1 ..... ~~ ~ ..fJ (":"J~I ~ I;~I 
~Ju.. ~ i~""" 4k<; Jl..:....lA; .la...:J1 ~~.J (3x3) 4 J5 ~ ,(i~l) 
<.IlS 1;11 ~~I ~I c: (l'by-ll .1.lA:JI» l's JI ~ ,h lA[,:.>J. -,?AI ~I 

~~I .J 4laA:J1 <.Ifo ~~I ~I -,?J~.,r .;:SI .1.lA:J1 cll:J -,?AI ~I 

4<l>-) (0) yt ~ ~;......1 ..::...;lS % (object~) (1) </' ~ ~WI i~41 
2 ",~I ~I Jt.,:.:.1 ...,..,.... <.Il.(16x16) ~~ Y' ~I .ll ~l:J1 (background 

~'1""'l:... yl ~J ~ ,_,).-l! vt;l::ll ~ ~p::JI'~_';:;Y' (threshold value) 

4 <r ~I </' 2 ~~I ~li . wJ.l-1 <r ~I .J i~f.")1 .1.lA:J1 wU JI w.l-I 

, .!.» .r- .1.\.'\11 '-'" .1.lA:J I wU 3 J ..J.,t.a; J.o.r JI .la...:J1 ~ ~ ~ 4 iJ \I 3 .,r 
.' ;: a-I!.J tb:. Jl-'?~Y..;1G (C '('U ,(~ ,;) '0 ,j) ,(v 

~I ~ ~.la...:J1 .J .I~y-ll .1.lA:J1 J..w 'J~I ~ -,?.ilG 4la.;L1 d> r 
<.III ~J . cl.....1 k..; ~' ;,;>.:J.I ~G..;....;I k..; ~ <"lWI ~li ,-!~I 

. <rl.? <la:l-I d> rJ ~I ~ ~ 40 j)jl-I • ..L. 

-!lJ;J w.l-I ~Y ~ i)a,....lJ ~I ~ ~ ..LouJ J,i w.l-I ij5.r ..:..i 

~~ (24.5, 24.5) ~)I -,?I w.l-I f.> j5.r c: (centroid) w.l-I j5.r ~l.6...; 

.(16x16) i;.-tl ~~ (8.5, 8.5) ~ (48x48) 

~ . ..; ~I \.J.rJl w.l-I ~ <"lJ\l1 4.J;.WI vL.,l..s ~t; ~Y- Y ~I 

Y' J ~4)1 J..,...:ll vl,,:Z l.S...I>-1 r 1..1.>..::..1 ~ ,<"lJ \II 4.J;.WI vL.,l..s <r .~ '11 

.;::-'...).,t v')l.t...."::""'->-J (2-D FIT) ~L;.r..l.4; ~ ,~'YI ";I:! ~.r-11 J;;.J.,t J~ 

(1-D FIT) ~JJ..;,J. ~ [' Y] (16x16) ~~'YI .;..I:, i;.-tl '_,;)1 .1.\.''Y1 ~~ 

-,?I ,~l:J1 ~~I i..w.1 ~ ..;,J. ~ (16x16) .la...:J1 ~~ w.,...;.....J1 ~ [' 0] 

. ["] (row-column decomposition) ~r-" ........... ,,:,,)..1 rl..l.>..::..l 

Yo" ~ Jot.... yo, ,.;::-'...).,.<.1 Jot.... 0 \Y ~ (16x16) ... .,...;...a.. ~ 
-,?~y. -,?.ilG .;::-'...).,t JoW <.,? \II joWl .J ~JJ..u1 ~~I }p I)2;J Jl,,> JolA.. 
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__ t _ I + t 
_ ~ _. tit. 
_. _ . t __ 

- .. ~ -t-. 

A 

(.r) t.",JaI.1 ...J rl ~ ~iJI ..,.WI.;:lt:; . y ~ 
.(48x48) ,~)l1 .:..1; ~ )1 .J..:JI <;".;-. (! 

. ~I ~ 4-j)~ (16xI6P~)l1 Jl <;..,.;....tl ~ ('":"' 

.j5r=l1 4-j)~ ...Jrl ~;t". j5.,.. ~ ~)I <;..,.;....tl j:>- j ...Jrl j5.J (~ 

. 
:-;:;~ 



..:..~WI Jlz ~[, .jOl.:.::l1 ..:..~WI ..::.J..b- ..!1JjJ [' V] J'::'...J'; ..:..~t..... .j Jot:; Jl 

..:.. ~W I o..i.A . Jot..... yo, ~ W~ I ~ . ..:..l..i.,a.ll '-'"'" ~I 4.l,...J"" .j .):;>.11 

J)oJ ti)1 'c,?JI)1 o~~1 ,~I J&- .4.:.oU ..:..~t..... c,?# Lr~ ...,...:L.....=:- U. 

. [V] <>Jl,,:;> ~I <u1)1 

(2-D ITT) 4oj)jl-J 41}JI <J;.WI ..:..L.,l....l ~~I WliJ ~L! .... NI .l.k>J.1 

. [' Y] J..\..,4.0 .j .)p 

0»~ ~L;~I V: J.? ~....,JI wJ..,-..ll .r.J.1 ..:..L..A.....JI ~ """'.r"-i 
...,.,L> ~ ,..:..~W I o..i.A ~ 4!0 ts:::J.1 ..:..~W I ~ . W y> js::J l"..,,1...; ~:''''''; 

Jot.....J (standard deviation) c,?Jl"J.1 wl.r'~1 'J~:U'; ..:..~W (means) ..:..~..w.1 

. (~ , Y) ~ js::J (coefficient of variation) w~~1 

~) w~~1 Jot..... ~ yo, C.r' ~ IY";.....i ~1.r')11 '<>~~ .j 
yWI (' Y ") JI yWI C.r' ..:...,.;.:; I ~ w L:...,..)11 J5 J&-~I o..i.A ":"J.?J (Ulk.. 

J";U'; ..:..~t.....J ,I~ Y" Lri ..b:-JJ (' Y) wJ')-1 ~i} ~.j ti)~ ~;..:.11 

fti.k...:J1 j:i ~l..p..r ~[, ..:..~WIl<si ..:..~I ti)~ U. .jOL:.l1 ..:..~..u...J.I 

, Y J ~ 0' Y JI w~ ~I ..:..~t..... y\.;&. ~y. 1..i.A ~ Jvw-l .LA~ C.r' 

C.r' ~rs- J5 C.r' I~ 'y";.....i Jl,,:;>IJ (0' Y " Y) ~~f ..:..\:, .. .,.o-..j ~ 
~i Ji J5 0§.; ~I w~1 Jl,,:;>1 J&-~ ~ LA~t;J wL:...,..)1~ li!.J.1 • ..w.)11 

. 4!Ots:::J.1 w~1 J~ ~I .j J.,:.~ --..;... Y" Lrf .:& ~'-' .~j..o LAy\.;&. 

015 ~IJ ~:''''''; u-;-y..; C.r' -6:- .,,:,,~.IAA Ji .)::>.11 Y" JI J'::'...J'; ..:..~t..... 

¥ <.;JJ-I <';\.rl[' ,~ ~ u. (J..w.lj c,?Jl"J.1 wl.r'~I) w~~1 Jot....... 

Ulk.. <';..1.> ~ J&-i JL:.l1 ~ J&- 0LS:t .;>-~ w y> C.r' ~ w~ ~I Jot..... 

: 41l::J1 jot..... Y" JI ~ C.r' • , " c/' ~ J'~ , . , .. , c/' (..:..) w.)-



.I,YV_ ",1,. ",11_ "," ",1,._ "',IY 

",~o ",{O "',Y'_ "',0" ",'''_ ",A" 
, • , ,.V_ ,., .... _ ", oV_ ", I t .I, YV ",' V 

,I,YY ,1"",_ ,I,V"_ ","0_ ,·,,.t ,.,,.,. 
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Real Fourier's coemcients for the character (t ) 

17.00 -5.23 0.89 -0.66 
.@ @j. 

-15.22 10.66 1.00 -0.44 1.00 -0.44 -0.66 0.89 1.00 -5.23 10.66 -15.22 
1)- B 765 4 ~(2 

-10.85 9.51 -6.41 2.94 -0.38 -0.69 0.62 -0.32 0.62 -1.63 2.70 -2.76 1.03 2.40 -6.49 9.73 
----- --- ------ -

-0.71 0.40 -0.29 0.40 -0.71 1.17 -1.71 2.25 -2.71 3.01 -3.12 3.01 -2.71 2.25 -1.71 1.17 

t ---- --- ( 

6. )J -4.40 1.92 -0.06 -0.49 -0.22 1.42 -2.17 1.92 -0.87 -0.19 0.32 0.92 -3.21 5.54 -6.79 
------ ----- -- -- - -- T ~. 

-4.00 1.85 0.59 -2.06 2.00 -0.77 -0.59 0.98 0.00 -1.85 3.41 -3.59 2.00 0.77 -3.41 4.68 
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9 9 .c.. 
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6.33 ¥ -6.79 5.54 -3.21 0.92 0.32 -0.19 -0.87 1.92 -2.17 1.42 -0.22 -0.49 -0.06 1.92 -4.40 f 
• ------- 1 -0.71 ( 1.17 -1.71 2.25 -2.71 3.01 -3.12 3.01 -2.71 2.25 -1.71 1.17 -0.71 0.40 -0.29 0.40 

-=:==- -------
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Imaginary Fourier's coemcients for the character ( t) 

----------------------------~.~ ~~.-----------------------------
0.00 -_,_.5_3
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_2._83 1-3.701 4.00 -3.70 2.83 -1.53 0.00 1.53 0.83 (7\.70 ~.OO ®.70 ~.83 1-.53 .. (J) 
1.77 10.86 -4.34 7.24 -8.3717.351-4.8712.20 1-0.51 0.24t-0.92f'i.55t'::f.26f-0.09t'1.77t~.63 
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Real Fourier's coemcients for the character I (~) 

12.00 -9.29 3.41 1.15 -2.00 0.51 0.59 -0.37 0.00 -0.37 0.59 0.51 -2.00 1.15 3.41 -9.29 

-10.81 7.75 -2.07 -2.07 2.85 -1.72 0.89 -0.69 0.00 1.39 -1.96 0.54 1.43 -0.89 -3.39 8.75 

7.66 -4.72 0.00 3.07 -3.41 2.54 -2.00 1.51 0.00 -2.11 2.83 -1.07 -1.41 1.46 2.00 -6.33 

-3.65 1.31 1.87 -3.45 3.18 -2.54 2.39 -1.87 0.00 2.39 -3.07 1.07 1.77 -2.45 0.11 2.96 

0.00 1.43 -2.83 2.85 -2.00 1.65 -2.00 1.77 0.00 -2.26 2.83 -0.85 -2.00 3.18 -2.00 0.23 

2.48 -2.96 2.72 -1.46 0.23 -0.20 1.07 -1.31 0.00 1.87 -2.39 0.80 1.65 -3.07 2.96 -2.39 

-3.66 3.39 -2.00 -0.04 1.41 -1.21 0.00 0.69 0.00 -1.39 2.00 -1.13 -0.59 2.04 -2.83 3.31 

3.98 -3.31 1.39 0.89 -2.26 2.07 -0.87 -0.09 0.00 0.91 -1.72 1.72 -0.85 -0.54 2.07 -3.39 

-4.00 3.26 -1.41 -0.65 2.00 -2.18 1.41 -0.43 0.00 -0.43 1.41 -2.18 2.00 -0.65 -1.41 3.26 

3.98 -3.39 2.07 -0.54 -0.85 1.72 -1.72 0.91 0.00 -0.09 -0.87 2.07 -2.26 0.89 1.39 -3.31 

-3.66 3.31 -2.83 2.04 -0.59 -1.13 2.00 -1.39 0.00 0.69 0.00 -1.21 1.41 -0.04 -2.00 3.39 

2.48 -2.39 2.96 -3.07 1.65 0.80 -2.39 1.87 0.00 -1.31 1.07 -0.20 0.23 -1.46 2.72 -2.96 

0.00 0.23 -2.00 3.1B -2.00 -0.85 2.83 -2.26 0.00 1.77 -2.00 1.65 -2.00 2.85 -2.83 1.43 

-3.65 2.96 0.11 -2.45 1.77 1.07 -3.07 2.39 0.00 -1.87 2.39 -2.54 3.18 -3.45 1.87 1.31 

7.66 -6.33 2.00 1.46 -1.41 -1.07 2.83 -2.11 0.00 1.51 -2.00 2.54 -3.41 3.07 0.00 -4.72 

-10.81 8.75 -3.39 -0.89 1.43 0.54 -1.96 1.39 0.00 -0.69 0.89 -1.72 2.85 -2.07 -2.07 7.75 
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Imagniary Fourier's coefficients for character (C) 

0.00 -1.20 0.83 0.33 0.00 -2.50 4.83 -4.03 0.00 4.03 -4.83 2.50 0.00 -0.33 -0.83 1.20 

-0.65 1.54 -G.87 -0.22 -0.41 2.96 -4.80 3.37 0.77 -4.15 4.07 -1.31 -1.00 0.96 0.31 -0.54 

0.59 -9.97 0.00 0.96 0.00 -2.54 4.00 -2.31 -1.41 3.80 -2.83 -0.13 2.00 -1.46 0.00 0.31 

0.43 -0.54 1.66 -2.31 1.00 1.52 -2.72 1.11 1.85 -3.15 1.54 1.22 -2.41 1.31 0.39 -0.89 

-2.00 2.41 -3.41 3.61 -2.00 -0.41 1.41 -0.08 -2.00 2.41 -0.59 -1.61 2.00 -0.41 -1.41 2.08 

3.26 -3.72 4.39 -4.13 2.41 -0.31 -0.46 -0.54 1.85 -1.72 0.11 1.31 -1.00 -0.78 2.49 -3.15 

-3.41 3.72 -4.00 3.49 -2.00 0.46 0.00 0.69 -1.41 1.11 0.00 -0.66 0.00 1.54 -2.83 3.31 

2.18 -2.29 2.31 -1.87 1.00 -0.22 0.07 -0.46 0.77 -0.54 0.03 0.13 0.41 -1.31 1.96 -2.15 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

-2.18 2.15 -1.96 1.31 -0.41 -0.13 -0.03 0.54 -0.77 0.46 -0.07 0.22 -1.00 1.87 -2.31 2.29 

3.41 -3.31 2.83 -1.54 0.00 0.66 0.00 -1.11 1.41 -0.69 0.00 -0.46 2.00 -3.49 4.00 -3.72 

-3.26 1.15 -2.49 0.78 1.00 -1.31 -0.11 1.72 -1.85 0.54 0.46 0.31 -2.41 4.13 -4.39 3.72 

2.00 -2.08 1.41 0.41 -2.00 1.61 0.S9 -2.41 2.00 0.08 -1.41 0.41 2.00 -3.61 3.41 -2.41 

-0.43 0.89 -0.39 -1.31 2.41 -1.22 -1.54 3.15 -1.85 -1.11 2.72 -1.52 -1.00 2.31 -1.66 0.54 

-0.59 -0.31 0.00 1.46 -2.00 0.13 2.83 -3.BO 1.41 2.31 -4.00 2.54 0.00 -0.96 0.00 0.97 

0.65 0.54 -0.31 -0.96 1.60 1.31 -4.07 4.15 -0.77 -3.37 4.80 -2.96 0.41 0.22 0.87 -1.54 

The chosen efficient elements coeff.s from FFT coeff.s 
12.00 -9.29 3.41 -10.81 7.75 -2.07 2.B5 -4.72 3.07 -3.65 1.31 1.87 0.00 1.46 

B.75 -3.39 -0.89 -1.20 0.83 1.54 -0.87 -0.22 -0.39 0.00 1.46 -2.00 -0.31 -0.96 
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J-J,-:;...JI ...i ~I m r'~..;.J..o 
1) i { 15.00 -13.88 10.95 -11.30 9.67 -7.11 -3.01 -1.92 -0.38 2.39 -3.34 3.26 -3.00 -2.80} 

n.21 -9.29 6.19 -4.09 6.95 2.92 -4.26 4.10 1.77 2.12 -3.34 3.41 -6.11 7.49 
2) { 11.50 -11.04 9.74 -9.10 8.39 -7.08 -3.53 -3.36 -2.06 0.68 -0.49 0.25 -2.00 -3.36} 

9.10 -8.39 7.08 -2.30 4.24 3.09 -4.40 5.10 -0.06 0.35 -0.95 1.35 -2.17 3.47 
3) ., { 9.00 -6.98 3.26 -8.36 5.95 -2.19 -0.83 -4.16 0.41 -4.51 2.21 0.65 2.50 -1.17} 

6.84 -3.46 1.73 -4.12 4.89 4.64 -4.91 3.02 -2.42 3.21 -1.86 1.06 -4.18 2.84 
4) .... {13.00 -8.71 0.85 -11.71 7.58 -1.76 -0.63 -5.18 -2.23 -4.86 2.63 -2.14 2.50 5.41} 

. 8.13 0.14 -4.83 -2.93 1.18 2.65 1.08 -4.48 -3.69 4.12 -2.27 0.14 -3.20 0.47 
5) { 10.50 -8.99 5.62 -9.42 8.04 -4.67 -0.37 -5.83 -0.63 -3.07 3.35 -2.15 0.00 -3.23} .. 8.10 -5.45 3.39 -3.49 4.83 4.04 -5.32 4.10 0.97 0.85 -0.36 0.35 -3.07 2.37 
6) 

~ 
p2.17 -8.43 1.79 -11.07 7.14 -0.91 1.11 -4.70 1.90 -4.44 2.07 0.92 1.03 0.90} 

7.99 -1.85 -0.77 -3.66 2.56 3.77 -2.25 -0.79 -0.11 0.91 1.64 -1.43 -1.94 -0.97 
7) { 10.50 -9.15 5.97 -8.89 7.83 -4.98 -0.29 -4.80 -1.45 -1.02 1.84 -1.96 -1.50 -2.15} .. 7.68 -5.20 3.01 -3.76 5.68 3.83 -5.56 5.10 0.78 1.06 -0.46 0.00 -3.71 3.30 
8) .:. { 13.00 -9.44 2.91 -11.60 8.02 -1.50 1.66 -5.20 2.90 -4.23 2.39 1.40 1.00 -0.02} 

8.43 -2.77 0.54 -3.26 2.32 3.57 -2.66 0.05 0.80 -0.50 3.24 -2.41 -0.84 -1.74 
9) ~ C2. 00 -9.23 4.18 -11.21 8.38 -3.66 -1.54 -6.44 -1.41 -6.66 4.11 -0.81 4.50 -0.62} 

l 8.73 -3.86 1.00 -4.65 4.97 4.76 -4.48 1.82 -0.89 2.91 -1.20 0.56 -4.44 2.50 
10) 

~ C6.50 -12.33 3.71 -12.36 7.68 -0.97 0.46 -1.69 0.88 2.04 -0.68 -0.14 -2.00 1.47} 
10.59 -4.05 -1.35 -8.02 9.45 6.23 -5.74 1.20 -2.20 4.47 -2.42 -0.06 -8.15 4.69 c· 

11) ~ {12.00 -8.58 2.41 -11.58 8.74 -2.74 0.34 -8.23 0.39 -8.60 7.11 -2.47 6.50 0.35J F 
7.76 -1.82 -0.41 -3.93 3.12 4.21 -3.82 0.76 0.91 0.56 2.48 -2.06 -1.97 -1.27 

~ 12) e £15.00 -12.93 7.66 -10.90 7.91 -3.01 4.15 0.00 4.72 3.23 -4.38 5.32 -3.00 -0.43} 
10.60 -7.17 2.25 -2.89 4.41 3.55 -4.21 3.26 -3.01 2.00 -1.77 1.00 -2.71 3.01 c· 

13) ;. {12.50 -10.19 5.27 -10.97 9.16 -4.40 0.38 -6.70 0.94 ... 5.05 5.02 -2.11 4.00 0.90} £ 
8.39 -3.85 0.98 -2.77 2.97 4.44 -4.90 2.93 1.46 -1.50 3.51 -3.76 -0.12 -1.86 

14) t { 16.00 -12.99 6.33 -10.52 6.33 -0.36 3.07 2.00 5.29 3.72 -4.72 4.80 -4.50 1.17} 
9.90 -5.45 0.91 -5.09 6.33 6.56 -6.14 2.82 -1.84 2.06 -0.97 -0.65 -3.05 1.53 

15) • {12.00 -8.55 2.62 -11.58 8.57 -2.74 -0.42 -7.93 -0.33 -8.60 6.73 -2.09 6.50 0.27} 
7.89 -2.20 -0.06 -3.48 2.21 4.40 -2.97 -0.58 0.45 0.35 1.36 -0.64 -1.28 -1.09 

16) • £12.50 -10.73 6.68 -10.07 8.59 -4.84 0.61 -4.63 -0.09 -0.68 2.02 -1.77 -0.50 -1.88} 
8.62 -5.71 3.40 -4.03 5.68 4.10 -5.58 4.45 0.58 0.35 0.94 -1.20 -3.08 2.14 

17) ... { 9.00 -7.64 4.62 -8.18 7.27 -4.29 0.23 -5.83 -0.43 -3.35 4.01 -2.58 1.00 -1.82} 
6.57 -3.98 2.31 -3.51 5.04 4.19 -6.09 5.57 0.53 1.00 -0.07 -0.21 -3.08 2.31 

18) 
.) { 11.00 -10.15 7.97 -8.43 8.60 -7.27 -2.82 -4.26 -3.53 1.29 0.78 -2.31 -2.00 0.73} 

6.93 -4.86 3.17 -2.37 3.76 2.08 -3.86 4.53 0.11 -0.14 1.99 -3.41 -1.54 0.57 
19) e3•00 -8.66 2.26 -12 .43 8.85 -2.62 -0.66 -8.12 -0.63 -8.75 6.69 -1.74 6.50 -0.19} 

7.57 -1.47 0.40 -3.86 1.35 5.30 -2.89 -1.01 1.84 -1.20 2.97 -0.85 0.11 -2.71 
20) "" fI6.00 -10.48 1.56 -13.85 12.45 -5.29 -1.46 -10.72 -4.09 -1.91 6.22 -6.49 -3.00 1.22} 

5.61 2.41 -1.65 -2.96 0.35 4.09 -1.57 -1.99 1.03 -1.06 2.90 0.00 0.62 -3.01 
21) -' { 13.50 -10.33 5.83 -1l.72 9.62 -4.53 -1.61 -7.19 -0.10 -3.53 5.13 -1.74 1.00 -3.1B} 

8.01 -4.88 4.8B -4.02 2.91 5.08 -4.81 2.14 2.02 -2.06 2.93 -1.85 0.10 -1.45 .... .... 
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22) ..;. {IB.50 
6.57 

23) __ {I2.0a 
7.89 

24) ~ {I9.00 
6.18 

25) .. f13.00 
7.75 

26) ~ {15.00 
5.03 

27) J. {14.00 
9.87 

28) ... {20.50 
12.75 

29) .. {Il.Oa 
8.15 

30) ... {14.00 
9.02 

31l ~ {18.00 
9.90 

32) t. {I6.50 
10.45 

33) .. {12.00 
9.51 

34) .. {14.50 
9.35 

35) e {16.00 
7.58 

36) t {19.50 
8.83 

37) .. {12.00 
8.85 

38)... {20.50 
8.97 

39).. [15.00 
11.36 

40) ~ {20.00 
7.82 

41) ~ {ll.OO 
7.14 

-ll.43 
-0.39 
-8.55 
-2.20 

-12.23 
1.86 

-9.58 
-1.47 

-10.29 
2.41 

-11.21 
-6.22 

-15.63 
-6.36 
-8.89 
-4.12 

-10.36 
-2.37 

-15.85 
-5.97 

-14.79 
-7.03 

-11.25 
-8.20 

-11.03 
-4.33 

-12.52 
-3.40 

-15.30 
-3.99 

-10.23 
-6.11 

-13.89 
-1.67 

-13.70 
-8.63 

-15.03 
-0.82 

-11.42 
-3.78 

5.59 
1.05 
2.62 

-0.06 
2.56 

-0.75 
3.4l 

-0.90 
2.41 

-2.47 
5.39 
3.27 
6.03 
1.91 
4.26 
1.21 
3.62 

-0.60 
10.36 

1.47 
10.36 

3.24 
9.24 
6.41 
5.18 
3.27 
5.12-
1.25 
5.97 
1.17 
6.18 
3.69 
5.83 
3.32 

10.30 
5.56 
6.83 
1.14 
7.83 
1.98 

-14.41 
-3.4l 

-11.58 
-3.48 

-15.99 
-4.69 

-12.00 
-2.14 

-12.93 
-2.00 

-11.40 
-4.11 

-16.32 
-6.71 
10.21 
-5.04 

-ll.25 
-3.20 

-11.34 
-3.27 

-11.98 
-3.29 
-9.80 
-2.24 

-13.01 
-5.06 
-9.65 
-7.13 

-11.24 
-9.52 
-9.90 
-4.4l 

-17.29 
-5.39 

-12.62 
-3.10 

-14.75 
-3.62 

-10.08 
-3.10 

14.00 
0.06 
8.57 
2.21 

14.20 
1.06 
9.58 
0.41 

12.56 
0.00 
8.36 
4.77 

12.46 
6.83 
8.31 
6.89 

10.41 
1.91 
9.54 
5.12 

10.79 
5.33 
8.S0 
3.83 

10.09 
4.47 
6.50 
B.95 
7.88 

12.80 
7.93 
6.39 

13.64 
0.50 

11.75 
4.97 

12.95 
0.00 

10.52 
4.12 

-7.73 
4.47 

-2.74 
4.40 

-6.35 
6.19 

-3.86 
3.55 

-6.57 
2.25 

-2.65 
4.75 

-4.20 
5.36 

-3.66 
5.38 

-4.06 
4.18 

-5.32 
3.64 

-7.19 
3.02 

-6.66 
4.64 

-4.10 
6.15 

-0.02 
6.40 

-0.35 
7.19 

-3.BO 
6.00 

-6.84 
5.17 

-8.91 
1.92 

-6.16 
5.15 

-8.27 
3.89 

-5.04 
-3.77 
-0.42 
-2.97 
-0.79 
-3.55 
-0.77 
-2.01 
-2.60 
-0.31 

2.32 
-4.36 
1. 33 

-5.34 
1.55 

-7.33 
-0.05 
-3.56 

2.54 
-5.40 

1. 35 
-5.76 
-1.38 
-5.79 
-1.31 
-5.97 

3.64 
-7.20 

6.68 
-8.93 

1.62 
-7.40 
-3.74 
-2.18 
-1.43 
-3.83 
-4.84 
-3.16 
-3.01 
-5.91 

-8.76 
0.23 

-7.93 
-0.58 

-11.17 
-0.37 
-8.42 
-1.00. 

-11.00 
-2.31 
-5.61 

1.11 
-6.45 

0.92 
-6.73 

5.57 
-9.23 

0.54 
1.94 
5.10 

-2.36 
6.81 

-4.55 
5.89 

-7.68 
2.49 
1.55 
3.01 
0.22 
4.64 

-4.51 
5.89 

-9.38 
-0.93 
-6.84 

4.29 
-7.06 
-2.60 
-5.34 

5.40 

-2.78 
2.56 

-0.33 
0.45 

-4.63 
2.79 

-0.35 
0.60 

-5.51 
0.31 
0.72 
1.42 
0.28 
4.96 
1.03 

-1.52 
-0.18 
1.60 
4.05 

-1.71 
0.98 

-0.54 
-1.17 

0.78 
0.24 
0.46 
5.02 
2.63 
4.18 
2.97 
1.15 
0.42 

-4.12 
2.64 

-3.23 
0.94 

-0.83 
1.83 

-3.03 
1.17 

-1.15 
-4.41 
-8.60 

0.35 
-0.84 
-2.56 
-7.99 
-0.41 
-1.53 

0.00 
-3.81 
-1. 35 
1.56 

-1.70 
-5.28 

3.41 
-8.59 
-1.00 
8.ll 
0.71 
4.65 
1. 35 

-1.65 
-1.71 
-6.24 

0.00 
6.66 

-1.00 
4.25 

-1.06 
-2.19 

0.00 
-3.34 
-3.26 
-0.94 

1.21 
-2.74 
-3.26 

2.36 
-0.35 

3.53 
3.04 
6.73 
1. 36 
5.10 
2.67 
7.44 
3.72 
6.57 
1.71 
5.04 
1.89 
1.58 
1.30 
4.12 

-2.08 
7.27 
4.28 

-7.95 
1.17 

-3.47 
0.33 
1.98 
1.71 
5.59 
2.82 

-5.28 
3.24 

-2.42 
3.71 
2.92 
0.46 
4.75 
6.02 
1.67 

-0.10 
4.72 
7.23 

-0.28 
1.45 

-1.99 
3.18 

-2.09 
-0.64 
-5.41 

0.71 
-3.32 
-2.41 
-6.88 

0.00 
-3.21 
-0.70 
-2.55 

0.50 
-1.85 

0.85 
-2.58 
-3.62 

7.17 
-3.00 

2.57 
-2.06 
-1.63 
-1.71 
-1.59 
-2.06 

4.59 
-3.12 

1.98 
-3.62 
-1.82 
-0.35 
-3.23 
-1.56 
-2.01 
-0.85 
-2.06 
-4.06 
-0.12 
-1.14 

1.00 
3.84 
6.50 

-1.28 
-4.00 

1.26 
7.00 
1.14 

-3.00 
0.00 
2.00 

-1.57 
-4.50 
-3.64 

2.50 
-5.40 

6.00 
-0.23 
-6.00 
-2.14 
-5.00 
-3.36 

1.00 
-0.22 

4.00 
-1.88 
-7.00 
-3.50 
-3.50 
-5.59 

1.50 
-2.92 

0.00 
2.12 

-2.50 
-3..71 

1.50 
3.97 

-4.50 
-1.43 

0.09} 
-5.35 
0.27} 

-1.09 
0.39 } 

-2.80 
2.n} 

-3.78 
2.91} 

-1. 71 
-2.81} 

0.99 
-3.18} 

1.44 
-1.35} 

3.93 
1.36} 

-3.16 
4.05} 
1.34 
1.38} 
2.37 

-3.32 } 
0.84 

-2.09 } 
-1.12 
1.17} 
0.83 
1.52} 
2.98 

-2.54} 
2.68 

-0.51} 
-5.85 
-3.48} 

3.19 
2.05} 

-8.87 
0.30} 
0.09 
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42) .d p6.50 -12.54 7.09 -13.99 13.74 -9.04 -1.56 -9.73 -3.45 -2.26 4.21 -3.24 -1.00 3.04} 
9.04 -2.51 -1. 30 -3.69 3.56 2.36 -3.74 1.18 -2.09 2.91 0.38 -1. 35 -3.19 -0.62 

431 
~ 

{13.00 -10.83 6.77 -10.12 9.84 -6.35 -2.22 -5.31 -1.21 2.05 0.74 -1.18 -4.00 -1.69} 
6.88 -3.94 3.87 -4.48 5.39 4.25 -6.57 5.63 2.70 -1.56 3.00 -1.71 -1. 70 -0.20 

441 {17.50 -12.98 6.18 -12.73 10.23 -3.39 -2.68 -4.62 1.17 0.63 2.02 -0.87 -1.00 -2.16} 
J 7.57 -3.42 5.84 -7.54 7.01 8.97 -9.68 5.61 2.43 -3.62 5.77 -2.14 0.04 -2.78 

451 {10.50 -8.65 4.62 -9.93 8.27 -4.32 -0.11 -7.07 -0.58 -6.25 5.42 -2.62 4.00 -1.12} 
8.03 -4.27 1.49 -3.75 4.82 4.19 -5.25 3.44 -1.37 2.56 -1.12 -0.14 -3.82 2.29 

46) {13.00 -11.33 7.10 -9.38 7.97 -4.76 1. 37 -1.20 0.39 3.78 -3.58 2.74 -4.00 0.l6) 
8.32 -5.30 1.64 -4.93 7.89 5.52 -7.37 6.96 2.13 -0.35 -0.11 0.00 -4.20 4.60 

47) e1.00 -8.88 4.44 -10.03 8.37 -3.94 0.38 -6.57 0.85 -4.50 4.40 -1. 52 2.00 -0.54) .. 7.66 -3.63 1. 38 -4.79 6.24 5.B2 -7.66 5.B9 -0.32 1.71 0.46 -1. 71 -3.94 1.92 

48) 

" 
[14.00 -10.00 2.85 -11.95 7.96 -1.94 -2.34 -4.94 -1. 95 -3.37 3. i.:J -2.60 1. 50 0.7l} 

B.B7 -2.59 0.11 -5.70 4.76 6.03 -4.10 -1.06 0.68 0.21 3.B1 -4.76 -2.80 -1. 68 

49) • {l7.ao -13.35 6.54 -15.81 12.63 -5.88 -0.54 -10.21 -0.08 -8.65 7.12 -2.15 5.00 -1.47} 
:1.92 -5.57 2.69 -1.94 3.12 4.64 -4.26 1.17 1.00 -0.29 3.69 -3.41 -1. 31 -2.03 

50) • i~8.50 -13.92 5.89 -16.19 11.43 -4.45 -0.75 -6.49 -1.33 -4.68 1.66 0.27 1.00 -0.57} 

12.55 -5.10 1.75 -8.18 8.89 8.32 -8.06 4.78 -0.62 3.33 0.54 -1. 64 -6.76 3.01 

51) Co. OO -8.51 4.97 -9.29 7.60 -4.04 1.17 -5.80 0.10 -4.90 3.72 -1.46 2.50 -1.73} l 8.15 -5.04 1.92 -4.11 6.18 4.68 -6.40 5.57 -1.90 3.41 -3.01 1.56 -5.02 4.64 

52) e2 . 5a -10.46 5.97 -10.61 10.00 -6.23 -0.05 -6.80 -1.99 -0.57 2.39 -3.12 -3.00 -2.59 } 
J 7.96 -4.48 2.52 -4.68 6.39 4.61 -7.17 6.32 3.25 -0.50 1.01 -0.14 -3.33 1.95 

c.. 

531 {D.OO -10.96 6.47 -11.99 9.43 -5.11 -1.19 -6.58 -0.78 -5.80 3.31 -0.69 2.50 -1.67} F 
• 10.68 -6.53 2.63 -3.92 4.97 5.00 -5.33 3.14 -2.27 2.91 -1.82 -0.64 -3.96 2.43 

~ 54) • es.oo -12.46 6.54 -13.08 11. 34 -6.97 -0.93 -7.49 -4.08 -2.76 2.71 -3.01 -1.00 2.77} 
10.38 -4.43 -1.38 -1.05 3.71 2.16 -1.71 -0.63 -2.14 3.71 -3.80 2.41 -4.43 3.34 c.. 

55) 
~ C5

•
00 -9.93 2.00 -13.81 8.65 -2.26 -6.03 -6.40 -3.89 -6.65 4.07 -2.61 3.00 1.91} £ 

9.60 -1.41 -0.54 -6.40 3.83 6.57 -3.26 -2.31 -1.85 2.83 2.71 -4.83 -3.61 -2.96 

56) 
~ p6.00 -11.59 5.39 -13.64 10.04 -4.30 -4.80 -6.21 -1.63 -4.04 3.43 -0.90 2.00 -1. 7l} 

9.04 -3.45 4.30 -5.20 2.76 7.51 -5.35 1.17 1.43 -2.06 5.28 -2.41 0.59 -4.17 

57) {17 .50 -14.41 8.03 -13.45 9.81 -5.46 -2.26 -2.06 -2.01 2.96 -3.33 1.15 -5.00 O.65j 
12.33 -6.83 1.59 -6.43 8.24 8.16 -7.92 5.75 -0.91 2.56 -2.68 0.56 -5.54 4.30 

58) • e9
.
5O -15.05 6.68 -15.37 11. 01 -4.36 -0.69 -4.09 0.20 1.58 -0.89 -0.72 -4.00 -2.42 

13.05 -6.83 2.48 -6.05 5.27 6.91 -5.68 1. 34 -0.61 1.20 -1.13 -0.56 -3.06 -0.39 

59) { 8.00 -7.40 5.83 -7.19 6.35 -4.64 -0.92 -4.26 -1.00 -2.73 2.09 -0.92 1.00 -2.85} 
6.89 -5.64 3.94 -2.24 3.83 3.81 -5.10 5.35 0.38 0.29 -0.85 0.71 -1.92 2.63 

60) f 4
.
5O -12.27 7.33 -12.03 11. 01 -6.69 0.84 -6.84 -1.26 -0.57 2.53 -2.81 -2.50 -1.90} ... 9.35 -5.44 3.05 -4.46 5.83 5.73 -7.61 5.91 2.99 -1.70 2.78 -2.20 -1. 81 0.14 

61) 
~ {14.50 -11.99 6.18 -11.26 7.90 -2.67 2.62 -2.32 1.44 1.08 -0.38 -0.26 -2.00 -1.8B} 

10.71 -6.88 2.39 -6.56 9.60 7.90 -9.01 6.71 0.33 1. 41 -2.03 1. 56 -5.86 6.00 

62) j {1O.00 -9.03 6.54 -8.82 8.20 -6.03 -0.71 -5.64 -1.92 -2.41 2.63 -1.85 0.00 -o.n} 
7.66 -5.26 2.63 -1.80 2.71 2.40 -3.41 3.13 -2.61 1.71 -1.11 0.00 -1.85 1.44 
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Abstract. An algorithm has been designed to recognize the printed isolated Arabic Characters which are 
62 letters (primary, intermediate and final). 

In the first stage of the algOrithm, preprocessing operations including adjusting the centre of the input 
character and in addition to size and stroke width normalization are carried out on the input pattern. This 
is followed by extracting of features using one of the mathematical transform techniques which is the two 
dimensional Fast Fourier Transform (2-D FFT) and determining the most statistically efficient's wefts 
from the calculated coefficient. 

In the second stage (recognition) a minimum distance function is used to calculate degrees of similar­
ity, and assignes the input pattern to the class which has the higher degree of similarity. 

The developed recognition algorithm is tested using 744 samples of printed characters (12 samples for 
each class) different from learning set and have been obtained from different typewriters (Olivetti Editor 
4) similar in size and shape characters. The percentage of successful recognition is 95.2% error is 4.8% the 
rejection is zero. The Correlative system - VIPS 2000 and the computer Mini-6 is used. 


