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Improving the Encryption Algorithm of Binary Images by

2

Using Templates=aa: Matching
Hanan Zeki Hamdey Sundus Khaleel Ebraheem
Assistant Lecturer Assistant Lecturer
Department of Computer Sciences Department of Computer Sciences
University of Mosul University of Mosul

ABSTRACT

Any innovated technique introduced for images compression should be mixed between both,
rapid transmission and lossless compression. The most important consideration is the selection of an
encoding technique that reduces image data into lowest number of elements with a sufficient
distinguishing features as well as a sufficient saving of information. The paper aims at developing the
encoding algorithm using the method of (Tamplets Matching) and identifying the less possible
required data to obtain a reduced size of resulting data without losing any of the image information.
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The modification has included data saving formula, as well as the addition primary stage
(preprocessing) as an initial processing to prepare the image for encoding, which is considered the
stage of constructing image skeleton through thinning, erosion and pruning processes. The modified
algorithm has been applied on files with various images contents without preprocessing and a
compression percentage has been obtained in the size of the final file by an average of (67%).i.e.
data reduction percentage of (33%) in the size of the final file. However, when the preprocessing was
added, compression percentage was of (54%).i.e. reduction percentage of (46%).
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x=0; m=1; /* m is number of bits in x  */
while ((m<=16 )&&(!feof(txt) ) )
{ fscanf(txt,"%i", &n)t
switch(n)
{ case 1 : x=(int) ((x) <<1)¢
x=(int) ((x) | 0x01)*

m++; break*
case 0 : x=(int) ((x ) <<1)¢
m++; breakt } @}

Aoyl ) Ada all

s S JUdl 8 LS



[17A] o T el S Rkl

Lbts
(1) J==b
VSl 85 seall o (AN 5 Al g (AW A jall) A3kl Gudad ey )

AY) Gllal) s Guaat 43 (e

0000000000000000000000000000000000000000000000000
0001000100000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000001000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000011001000000011010000001001010
1010000100100110010000001000000010010110100101010
0000001100101100100000001101001000101000101000101
1001001010000000011010010001000000000000000000000
0001000000001000000100100101010100100101010001000
0010000001010100001001001010101001000000010000010
0000010010010101000010010000100000000010101000000
0000000000000001000001000000110100100100101010100
1010010010000010000001010100000000001001000000010
0000100000010010010101000010010000100100100010101
0000000000000000000000001000000000100100101010000
1001001010100000000010000001010100001001001010101
0010000000100000100000010010010101000010010000100
0000000000000000000000000000000000110110000000010
1101010100000001001010010000001110000000101110001
0101000000011011100000000011100000010010010101000
0100100000001001000111000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000010010100010010100000000000000
0000100100101000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000100101000101010000000000000010010110010
1101000101000000000000000000000100101000101000101
0001010001000000000000000000000000000000000000000
0000000000000000000100101000101010000000000000110
0110010001101000101000000000000000001001010010010
1000000000000000000000000000000000000000000000000
0000000000001001010001010100000000000000001001001
0101000000000000000000000000000010010100100000000
0000000000000000000000000000000000000000000000000
0001001010001010100000000000000001001001010100000



[\‘Q] P"'A‘ﬁ‘j S

0000000000100100010101010010100100100000000000000
0000000000000000000000000000000000000000000000100
1010001010100000000000000001001001010100000000000
0100100100100100010101010010100000000000000000000
00000000000000000000OO0O0O0OOOOOOOOOOOOOOOOOLIOOI0O1000O0
1010100000000000010001010100000000000010010000000
1001100100010101000000000000000000000000000000000
0000000000000000O0O0O0O0OOOO0OOOOOOOO1I0O0O101000101010000
1000110000101000000000000000000010000001000110000
1100001011001100000000000000000000000000000000001
0100000000000000000000000000000000100101000101010
0001011010010000101000000000000000001011001000110
0010110001010000000000000000000000000000000000000
0000000000000000000000000000000000100101000101010
0000001011010001101001000101000100101000000001000
1100100010001011010001010000000000000000000000000
00000000000000000000000000000O0O0O0O00O0OOOOOOOOOO1I00101
0001010100000000001011001011001101101110000110000
0010001100010110010110010110011100001100000000000
00000000000000000000000000000O0OO00O0OOOOOOOOOOOOOOOOO
0oo00000001001010001010100000000000000001001001010
1000001001100010110000000000001100000000000000000
0000000000000000000000000000000000000000000000000
0100101010101001010001010100000000000000001001001
0101010010100001100000000000000100100010101000000
0110010000000000000000000000000000000000000000000
0000010001010101001010001010100000000000000001001
0100100010101000000000000100000000010010010101000
1001000000000000000000000000000000000000000000001
0010010010010010010010010010010010010010010010010
0100100100100100100100100100100100000000000000000
0000000000000000O0000OO0O0O0OOOO1000101010100101000101
0100000000000001001010001010100000000000000000010
0000000010010010101000100100000000000000000000000
0000000000000000000000000010110101010100101000101
0100000000001000110001101101010100000000000000000
0100000001010010010001100000011011000000000000000
0000000000000000000000000000000000000000100101000
1010100000001000110000110001001001010100000000000
0000000010110011001011010001010000000000000000000
000000000000000000000000O0OO0O0O0OOOOOOOOOOOOOOOOOOTLIOO0
1010001010100001000110001011000001001001010100000
0000000000000000011011011100001100000000000000000
0000000000000000000000000000000000000000000000000
1001010001010101000110001011000000001001001010100
0000000000000000000001011001100000000000000000000
0000000000000000000000000000000000000000000000000
1001010001101010001011000000000001001001010100000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000O00OOO0O0OOOOOOOOIO0O101001
0001011000000000000001001001010100000000000000000
00000000000000000000000000000OOOO0OOOOOOOOOOOOOOOOO



[1V+] o T el S Rkl

0000000000000000000000000000100101001001001001001
0010010010010010010010010010010010010010010010010
00000000000000000000000000000000000000000O0O0O100010
1010000100101001001001001001001001001001001001001
0010010010010010010010010010010000000000000000000
0000000000000000000000000100100100100010101000000
0000000000000000100100101010000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000100100100010101000000000000000000000000
0100100101010000000000000000000000000000000000000
0000000000000000000000000000000000000000000001011
0010110010110010110001100000000000000000000011011
1001000111000011000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000001011011011011100001
1000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000001011010100000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
ol LS il Al bl Euand (g0 e dand N Alds pall (Gudad die Y
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
00000000000000000000000000000000000330A000000000
0000000000000000000000000000000000000DC54000065A
0000000000000000000000000000000000000000160000049
1A2800000000000094649246800000000000000000000000
006E48A80000000000049249238000000000000000000000
0000001600000000000005AC600000000000000000000000
1991A2800119244512800000000000000000000000000000
000004A492491A92492488940000045145144A0094514514



[YVA] erlly (ke

400000000000000004A2A1B9249200938B49240000949248
D232492491145145144000000000251501290B6E40246816
B48A800251C5966E4922CB2D24924921400000264924540
0B18036E00948D332454002454005ACB2C600000B49248A
8000012924915000000000924916000120000000000024923
8B000000251A0128A80000000048B2C6000002400000000
004C91658000000005C80251500000000252000000945190
A0000000004A469144A00000000480251500000000331500
001292490000000000B92492468A0000049248A800000002
43000033238B486000000000005ACB372491500000B6E49
0C00000000990000090C02400000000000000005B722A000
0000000000000171C0000246914640000000000000000025
1500000000000000000000000252492000000000000000002
4540000000000000000000000016596596300000000000000
00005AC00000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000092
8001145144A0000199248500000000000000000000000000
000049249249000006E492180000000000000000000000000
00000DC9248B2CB18000000000000000000000000000000
00000000000000000000000O0OOOO0OOOOOOOOOOOOOOOOOOOOOO
000000000000000000000

il Al bl A ) ) &) Cluaat day el ) As yall Gudat vie WY

ok LS
00000000000000000000000O0OOO0O0O0OOOOOOOOOOOOOOOOOOOOO
00000000000000000000000O0OOOO0OOOOOOOOOOOOOOOOOOOOOO
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
000000000000000000000000000000000330A0000000000000
D C540 6 5SA0000000000016 0491 A280009 4649246800000 0 6E4 8A80 00
49249238000000001600005AC600000 1 991A 2800 1192 4451280000000
000 4A49 2491 A924 9248 8940 0 4514 5144 A009 4514 514400 0 0 4A2A 1B92 4920
938 B492 4000 949 248D 2324 9249 1145 1451 4400 0 2 5150 1290 B6E4 246 816B
48A8 25 1C59 66E4 922C B2D2 4924 9214 0 264 9245 400B 1803 6E00 948D 3324 5400
2454 5A CB2C 6000 B4 9248 A800 12 9249 1500 0 9 2491 6000 1200 0 0 249 238B 0 25
1A01 28A8 0 0 48B2 C600 2 4000 0 4 C916 5800 0 5C 8025 1500 0 25 2000 9 4519 A00
04 A469 144A 004802 51500 3 3150 1 2924 9000 0 B 9249 2468 A000 49 248 A 8000 0
24303 3238 B486 0 0 5 ACB3 7249 1500 B 6E49 C00 0 99 0 90C 240 0 0 0 5 B722 A000
000 171 CO00 246 9146 400000025 15000000025249200000245400000 1
6596 5963 00005A C000000000000000000000000928 11 4514 4A00 19
9248 5000 0000 0 0 4 9249 2490 0 6E49 21800000 0 0 0 DC9 248B 2CB1 8000 0 0 0
0000000000000000000000

RLE (Run Length Encoding) Jsall (uS 431 jla aladin) o3 :daldl) dla sl
sy 3 ki jiall &y glose Leiad 3 Liled) L) iy e
e n e OSh ey (psSis Aaliiall Jlial) e Clea
_(OY—O\ ARER ‘(‘ﬂ*’\)“) J‘A.s.aiﬁ\ e ‘_ﬁ.q @Lﬂ\} . d}{)f\
guilidl) dddlia



[yvy] o A yoaall 2T Ke)ylg5 st

g5 Al 1) Al el 8 dad S il dbits (e Y 16bits 21 5% of |
bl o cle ) @l e Julil)
Y Jla
I B IR I B I IR B (i :d;‘).d\ ‘_JAZASL\M QU\:\,\S\ s \.J;\
Aagl Sl A el (e Al i) CiiSid 3aa) 5 Al Jiadl 4bits IS 38T died
Jiail 16bits IS &l xie Wi .ocoBo2oio... &Y JSElL (Cuasill J)
3 ¢,..0CB210... &Y JSEIL (Euaaill aay) Aaslil) clibad) ) sSiud saal 5 dad
Y0 e e ydll aae s aad @l g cclilall G e @l g el Jiag
AT I e ) jal) aae Ll ads @l ¢ bl dus Al 1%a

Y Qe
A dasd e dall clld cus 1
4b1tSLSSJ;\M_"nhh~~~~~~~hnn~~~~hnn~~nnhhnn~~n~"

(Gt J) Aad ) sl e Al Ll (S Baaly Aed Jial
uf—‘é-t‘-tbﬁ»-a“dics\ DDDDDDDDD.@Y\M\-’
JS aaf aie U ‘m\)x\.u;fn 8 Jlieal Ayl ) Jsatie 2N da )
) S (Cuantl aey) Aadll) bl ) Sid saal s Al Jiadl 16bits
A;\})M‘_A\djmd\_ﬁ\d;)d\w@b\y 1 dSLS“ OO0
Azl ,ll Als el 4
e 5 gt (N) Cnanill aay dagl ) Als ) e Al el s of 6l
e Losuia (X) Canaill Jod da s el (e daslll jlaaYl
No= S ()

bl (e Baa) gl dall Leliad Sl bits 20e dand e Aa3U aldal) Aad )
das ) dadll Lebiai ) pits 22 Ao (16bits) Cuwasill amy Aag) ) s all
(4bits) Sl Ja8 Ayl Hl) A jall 8 Ll (e

(%1Y) Jaray oS e Uloas Gild) 6 bl ges e @l ) Sy
(Cyanill aayg J8) Aagl ) Al pall (Bradi ey A3l clilall s ) Jsand) il

" opadil) 48 5k 5 8
¥ JUal) aade (pag danl ) s pall 8 saa oS G e Ulias Wi Lo Y
Wl 1A e e ST L "u_d\g_,uu\‘;;mfw&\u\m

S sl Lae (55 seall Al DiaY) aae 33l 3 A oY) dadladdl aladii)
Ul JI Al 4 t_\;,\.».a\ Sl g cdanl Y Al ) (ﬁ Euaaiill 30168 330 )
.33:'3#‘ @AJJ‘}J u@ﬁ‘ 3eliS (e 31 Law c(°/°T'T') BAY (°/°i"\) Jaray

da yi8al) 48y Jall 5 A0 S8 dpa ) sd



[yvY] =2l She

0283 A8 sk g 23 5] COlalre Judis 48 pea (abisall) 3230 Jlase e

DS &b ) RLE 38k sl ol e oy o (ZU8S) UL §5e )
(zsaiy) ana s baac Yy Chghall e Bel 8 amy @l ((ladae Cuan laaY
Glsha By o5 ((FFFF-+) on golof Al cllall a8 o diasgs )
lae (OY-0YY 4+ caal ) Al uaaill Jd 48y jlall 5 el ol 4y ) A
;‘f:iau ) Jaies Al 5 gladl)
JS ey Qlid g (AUl SasY) sl Alias dlaef ) Asll) clilad) Jusad —

.(16 bits ) = 4

e gl oSl e Cslul ) aadd el ol cillee Qilel o
GBI ((YY-YR Yo Y (amill) ALaY) 5 sall o (sl (use
e (laglaall A& lagd o0 e oS il Adee 2y Leatd dlaall 3 ) guall
Aadiidl dalladl Ads ye ) WSl D

da il dsa )l gAY BelES saa LA
A (e 8 L}u.\Sﬂé\.JAJJ\P Lgi 3l (52 u.u\_)E ui u_hj)a.‘d\ O

y= A 0000 e ()
BS
Do
OS5 . (7) clild) 3580 L Clas
BS - AS

Z = 70— (3)

(BMP) iy &l 4.;:}“ sl Zia e :‘-)*U'J“)ﬂ\ e il il
(Y Jgaall 8 LS ddliag alaali g (mono) o sl 4!




[yve] o A yoaall 2T Ke)ylg5 st

A5 Aadaadl ey cads) Andas 552 0e 0 FAY 5 el A G (V) g2l

e e —ilall adus, :_:.:.
[%].;I;——;"'sl‘?“""- [%] ._-"#I‘?"""- Goan T am ) FIPEAL) —alalt
- .-i=‘l-|1_ dasly =
==k} . e Azt
i s s oeiee | T :
A, kY il A, Ty il g_'. k] g_'. k] A T o1 g_'. il -
;\—l,j'i' ;\—l,j'i' ;\—l,j'i' ;é\i'-a'l ;\—l,j'i' ;\—l,j'i' {—-}
TALCEVT | TALTAT | YL, eTA [TA,TYY ETa EAT Wy \
ET.TTT [ TYT oTYTY 27,79 [TYLYYA o4 =1 g L
e, Yo TELNT | -] e,V £ETs S L] -
aT . TrT | TRVt £9,5°9Y |Aw, Ve Ty Ty YY1 E t
@ T, AS @ YY,.ThE TES LRk Yy TET &
EV,EVVW TE,T A M, oY |Se,T48Y B Y8 E PR g
ST WY TE &N EWLOTYT |V, . T LR VTN VET s W
To, T | TV, TELTY O[TALRRE YT TEV . ™ol )
ET, o8V | TYLETAN | @847 [V, 2VY TYEY AN Ty a g
TALE T L | R IY-LAY 5,74 LE-E0 TEEM £ b '
£E,TVS 5,050 o®, % |TT,4T7E Tow TART fofo Y
ET.YY - S5,TVA |SE,0% A-T-1 TaY . toTd i1
A ADT TWON LT "hLYEE O |[VWTLTAA TAYT TTETA AN ' T
2, TA | T ANY EML,ATT |[RETT TTYY Ll VYT N3
LR Y ETE v, THE |9F, 2V Tan o LA | ah e K-
vy | TALATT A8 |, TV e £97 ey !
Yot Yavw Yoot Yau v Jumealt

Cuaad 93 (e (Sl alall ana A8Vl ria g ¥ JRAN 3 Ladadll o)
Ll el sl st any Lgle Ulas Al J135aY) Gy 4l sall
Aalleall 90 (e Buaall e ) Al Camda Ladie J) AV daud G (Galad)
e saall Ayl Al e Laxie ) FAY) L Gaud adaial) L) Ll A 5Y)
AN Al




[YVo] wrlply o

60 . : : : . . .
55| ﬁ(ﬂq 4
| s
so- | % ;f\ Pl
g f
45 | ‘\I \\ %| i
Py il

L Tl 5 2

.

0 1000 2000 3000 4000 3000 6000 7000 8000

Cudad o8 S Aledll lall aas

JI AV Aped g Sudad (83 (e gl cilall s s ABNAN s Jaladgr (2) JSGED

JEAY) dead sl ) ol AV Asledl of Jaladal) 13 W )
Saaall daa ) ) sall 3l e a3 Laa % FT e Yoy % £ Cannals

claliiiuy)
e Yy gmlal) Jlae 8 degall llliall (e il g Gusll O Lay
Aladiuly AU geall 5l de,lsa Cmead ) Gl 13 8 L 1)
daalgal a3 Gl e Jihaig A Aalis e JI8 Cuay 23kl ddas
(BMP) g5 (s s o 1l 580l dpa ) pall Bakai o5 3 el
&) saaall Al all ol 8y O A aladiuly cliaaall ae ol AalaYl
ool 8 LSy il 5 bl 50 S 30l 3 IMA (e 44yl 30 US )
e dsanll ) ol 38 dayl 1) Al jall 8 4bits (00 Y 16bits alaiind o)) )
B b g ge LS (% 1Y) Janer JI i) A (ol ((%1Y) Janay (S 4
SN ) -Aanlal) el
Jality clla g ¢ Lgiad N bl 33 ) ) ool A g9 Aadlaal) alasiind o LY



[yva] v B ypall 5 Byl g o

Jaray Gusll Ay iyl @lliy g agliil) o 4 jaill 5 Capail) Ayl aladily
O Jsaall A 1LS eyl Als ) e 3o lS Bl 5 ) sl Las (%0 €)

il e G Baaae A83le ﬂm@dhm; JSall 8 hladll g Y
Sl Jr Cald) aaay oY @bl O A oY JI3AY) Ay Sl
"4;)@\ @AJ‘)\)AJ\ E:;GS S JL\.};\ " EJSS (f C'“AJA

e i al A Y1 Aallaall dilia) g degl Hll A el (8 Jualall Guaadll o) ¢
(Beker and Piper, 1982, 162- 44 yhall &) ju 318 (a0 (bl () ld laa
pladinly 5oadll iy il ddee Albuys bl Abbw Cus e 166)
S o) il o o sl T jta (g ks Undll G Cady g o suilal)
O haalge Ao (8 4yl sadl (pneadl o O S gll 30l ) (8 ola) ISy
Jikaiall Jd

Jgusl Arcm B o aa ) ) sal) 3l 33l ) <ol 4091 Aallaal) L) ) L0
44 Hhall M=% (40 3 ¥ 3 ¢(Beker and Piper, 1982, 162-166) <YlaiaY!
ST e e Jean g 2030 plall 2 Ji asle

&l

R USRI ,\
?Jj’d Cpadl Sl Aldsa "CJLA.J\ aglas Aty Al ) geall udd" Yo o1 QiR adiu ol
Y22l oF alaall cchlucaly )l g Cilaslal)

daala ¢ riale Gy MGal Al et ol g9 ?M\ 5Ll (uS" (Y g Gfa.u:l;‘ﬁui e Y
ial iy llal o sle L (Joa sal

Fnaba  pfrale Ciasssal) Raadl U pm oS eV o T yund (e ] T
il g sl o sle 4 (Jaa sal)

Ada¥! Aally aal yall - ol
1.Adnan Amin. And Sameer Singh., 1997, “MachineRecognation of Hand-printed Chinese
Characters”, Inteligenct Data Analysis, Vol.1.

2. Henry Beker and Piper Fred. , 1982, Cipher Systems The Protection of Communications.

3. Kubais S. Al-Fahady,Khalil I. Al-Saif and Sundus K. Al-Awbaidi, 2004, Skeleton Generation of a
Binary Image Using Thinning,erosion and Pruning Operation”, Rafidain Journal of Science,
Vol.15, No.1 Comp., math.& Stati., Special Issue.

4. Rafael Gonzales and Paul Woodes, 2005, Digital Image processing,Publisher:Prentice Hall.

5.Robert Fisher,Simon Perkins, 2000, Ashley Walker and Erik Wolfart, “Thinning” Image
Processing Learning Resource, HIPR2,Explore with JAVA.



