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2.1 FAX EM29 §&

ITU-T Recommendation T4,T6(Fdd=
“CCITT Recommendation T4,T.6){6,7,89] 2|
39 ISO A4, ISO B4, ISO A3 39 EF =
oA FAWEY] FHAAEE 385 line/mmt
1%0]31 HNey ns|jdre A4 7.7 line/mms
1%0lth. &3 #F RE=9 3¢ 79 Wyges
215mm1%9) FAHd o) 1728709 sHa7t QlejAl
% 8 pe/mme FHIAZEE ZT LAY
A% 9 24 slrte] €. Wy EE =9
A% 1827t AR e Zole ¢ 12-1.3mmA
T2 33 uAstd. wEA HE Jx9 F7
of & EAel spAol g HHA o} &
Aol oW #sst e BEIVIE ¥
. weA o]& o] &3 FAie ndg 8
e ARE vdd A4 5 U

2.2 SMoHA0l Chet HIESY &
nES

2.2.1 RM & 112I=(Runlength Mixing
Algorithm:0l3l RM 21121Z)(3.4)

- 291y H335 FAY WL oF o
3 Zo] Aogd
ap : H33 FAAY A e EA F 33
8 RL §z9 g2 ‘
ar : §33 FAANA a9 2o e o
&9 93 ga

a» 33 FAHAY a9 $5 e O

Y0 TS H1E 20024 38

coding -.Il .

line a a az
4 1. BigisiA0] H9|
{ Fig 1 ) Definition of changing pel

o)% WA E o|4dA a ot $3HE
RL(aa)2 2712 81 1929 WRLH ERL
o] A&t E5Ast wat AgsuzsE
A vl o] e}l ul_E_ogg #4 R 33gc. RLO|
A4Y A4 MNyEozie HES A I
Fol “I7olgd i ad 184 $302 ofF
&3 “0olabd 1uiE £k RLo| &4 &
A dojet MEE As) 2 gto] ‘0ol a
S 13128 HE oEsn “I"oldd 1z ¥

o 99 W$¥oz FNY HEES FUZANE
&3 Zo] B3 @) RL(aganol #A5etd @
A “0"% F#%3%3 RL(agan°]l 84 &
;

line(3H4 A) F Ai=34
ao al

ar bit 1 4
(a) odd runlength

g - __ a)
line(3H43 4) FAj= 4—|

bit 0 &8 Al
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3

bit 1 &8 Al

a a
(b) even runlength

TR 2. MEHOIE BtAd
[ Fig 2 ]. Mixing Method of Signature data

RM &4 9 & <duF2 AHsd o
3 2.

dlo

A elpe] =
S1 = ACQUIRE 1 BIT FROM SIGNATURES
IF RL(a0 ,a1) = even
then if S1=1
MOVE position of a; to 1 pel
RIGHT
else
NO OPERATION
else if S1=0
MOVE position of ai TO 1 pel
LEFT
else
NO OPERATION

[-) =

al
IF RL(ap ,a1) = even

OUTPUT SIGNATURE BIT "1”
else

OUTPUT SIGNATURE BIT "0"

de =74 (13 3)

i) RL(agan=1499 ars 4 o3 #Zo

2 ol Ade AL E/HWEA
RL(ap,a1} > 1)
i) RL(agan)e] Y™ RL(apa)=1 °]eH,

Aol g8 & $2 ojEde AL B
7He}A RL(a,a2) > 1)

coding
line(§+4 A) a a az

ao bit 1 A A
g 3. 0iQ) =4
{ Fig 3) Exceptional condition

RM ¢ngZe AMxs gazdzes gz
9o AS wed 948 Bdsd HPEe
22% 4 92 N92d b G4 AAHe
2 4707 Y8 4BME 2aPB} 3
oz FA doHF wEe vEst 285Hn
2ARE AAE AZ87] sa BA AH A
B8 Aot oz AL} zEge @
Ho| 9t

2.2.2 Mot 8 21N2IE(Run-Length &
Distance Mixing Algorithm)

ARz Y EF dnFe Jld o8 dH
® RSLAYY w3lsiiel CSLAYS W35t o)e)
72 (Distance)d $7143(Even-Odd Feature)®
CSL4¢ RLe $714& ol &84 1 7145
A" dolete] HEDY we 1 Ay ¥ ¥3
e AFzAFozN FAE At o4
CSLE 71FAHE na/le] FAMAE ol 83t o
Ade A7k vjY FE)d 9 o F
ojgozn Nue ;i My =g F¥

8 4 ot} FA BY ngad FAML AR
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3 T2 olFAA vl & i WA FA}
Ag Aegg. ¢4, CSL# na7l9) RSLY ¥
stata, Wsstaze Az 2 2 97144 @
A g3 o] Fod
a I CSLY 33t 323573 Az Wss}
22 CSLAY Az sart 9
A% run 19 739 F rung Hzx9
ga HAd 44
bo: 71748 RSL# i ZAH Al A CSLe}
At a AAY T Wilsia
a1 CSLolA a9l ¢339 ¢ dd9 3
Ba
RL(apa;) : k& apairto]9] H 34 (run-length)
RL : RL(aga)) 9 $-714(even-odd feature)
Ui 0 A38A a 9" Alole] A (distance:
ol FAdME 7)
eit Wi 9 714,53 W 7F $0ld 0ol
%09 1

RSL
FA1=34

csu [ TT[TH]

ap ar az
g 4. 2RSS 38 9nelso 2t

2k~0] HOJ

{ Fig 4 ] Definition of each pel in RDM
algorithm
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fi: @ dd A
RL" <- RL, ¢i’' <- ¢j

f, : RL%} ¢iE WA

' : RL(apa)=1 A4 A2 a9 H4AE
T 3L 2 o)F ¥ 9AE 3 34

_ T2 %

;" © Rl(apa)22 2% A2 afxE @
i $2 %
RL' <- (RL+1)MOD2, ¢i' <- (¢
i+1)MOD2

fy - RLZ 223X A8 a9 dxE @
& §2 o)F
RL’ <- (RL+1)MOD2, ¢i' <- ¢i

fo 1 oitt WEAXF7] A8 a9 HAE T 3}
A FE YFF a AAE @ 32 $=
olF
RL" <- RL, ¢i' <~ {gi+])MOD2

ol o] &3 Az Ao wE HAS FF
9 <X 1>3

ol AY7l% foll dsl =249 H(Sum of
Product) ez FHS F =g4& AHsl
A g 2o

f=RL* pi*Si+So+ RL+ gi+Sl+So
/RL~ i*$1+So + RL* ¢i+$; +So
= RL+Si(pi+So+ @i+ So) + RL*Si( i
So~+ fﬁ_i"So)

=(RL*S) + RL*S)*(pi*Sy+ @i*Sy

=(RL @ Sy) « (@i Sp)
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T 1 2 A0 M2l Tist &diE
{Table 1) Truth Table in each case

[RLIpi{S1{SO|RL |@i"| f1-| 2 3] f4
ofojo|lof[O0}|0]| 1 0 |0]|O0
olof|o]|1] 01 0 c |01
ofo|1|]0|1]O}JO]|O0(|1]O0
ojo| 1|1 101 0 1t 10§10
oj1|{0j0|0(f0f0O 0 (0] 1
o101} 0] 1 0j0]|O
011 1|01 [0] O 1100
01 11 111 0l0j1]0
Ttfojo|ofo0ojojyo0|0]|1]0
1{0]0([1]0]1 0 11010
1tio0f{1|[0] 101 0|0} 0
tio i1 i1 111 0 0 (0t
t|{1]0jo0o]0]|0OfO 1100
111101701 ojo0oj1]|o0
111 1{ojt}jof0o0|[0 0]
t ] 1 1] 1 111 1 1 /of]@o

f5=RL* @i*S;*Sp+ RL* @i*S1¢S

+RL ¢ @i*S1+So+ RLe 91+51 S
= RL*Si(gi*Se+ 0i*Sp) + RL S
(pi*So + @i*So)

- (RL+S) + RL*S)* (gi*So + ¢i+So)
=(RL & S1) * (¢iD So)

f3=RL* @i*S1*Sp+ RL* p1°S1 Sy
+RL* i+ S1*Sp + RL* 9155+ S0
= RL'S]({Pi‘So‘* ¢i’So)+RL'S1

(@i*So + @i So)

(RL*S1 + RL*S) = (@i*Sp + ¢i*So)

(RL & S1) » (91D So)

fi=RL* ¢i*S;*So+ RL* 151+ Sy

+RL » 0i1°S1°So+ RLe 0151+ S

=RL*Si(gi*Se + @i*Se) + RL =S

(pi*So + @i+ So)
=(RL*S +RL*S) e (pi*So + @i*So)

=RL ®Sy) * (¢ih Sp)------ 2(2-1)

Iy 59 2& A%9 Aede oS3 2
o] A% FABIT si=1,%°00]3 RL=0, ¢=19]
B2 (RL e s1) (@i @ sp)=1°] BF dFHE
2 f, A2E N3t RL'=, ¢i'=022 UHE
o] dAAAg. 2 Y Rl(agar)2201 22 "
At F e AXE & g4 $2 o|FdHh

(343 4)
csL |

(@A)

FAiF44 ag a) ay
8l 5 st Of
{ Fig 5 ) Example of Mixing
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RSL
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{ Fig 6 ) Exceptional revision processing
in RDM algorithm

AAHA ARPEF EF B4 2 5% 21
dze tew 24
<LAPB3 Al gzl &>

While(not end of page) {
NEXT: While(not end of line)
{
Determine reference line i by key
Set ap,a1 in coding line
Compute RL(ag,a;) and V;
RL = RL(ap,a;) MOD2
pi = ¥; MOD2
Acquire two bits pair(s,se) from

document

HES H5A 1S 20024 38

/* Excute composition of two bits
pair ¥/
if((RL @ s1) (@i @ so)=1)
process fi(no operation)
goto NEXT
elseif((RL e s1) (@i @ s0)=1)
if(RL(ao,a1)=1)
process f2'(a;->->,a0->)
elseif(RL(ap,a1)22)
process fy"(a—>)
goto REV
elseif((RL @ s1) (@i @ so)=1)
process f3(a->)
goto NEXT
elseif((RL @ s1) (@i & s0)=1)
process fa(a—>,a0->)
goto REV
REV: if(pi'=pi)
process fi{ar->,a0->)

else
goto NEXT
}}
<HERER EF 32 dndS>

While(not end of page) {
NEXT: While(not end of line)
{
Determine reference line i by key
Set ap,a; in coding line
Compute RL(ap,a;) and ¥;
RL = RL(ap,a1) MOD2

21 = T MOD2
/* excute extraction of two bits pair %/
s1 = RL

sp = @i
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THE SLEREXE COMPANY LIMITKD

7

B2 A% H5F9 Zag A% £ A9

B =2dA Aoty dugsd o =9 4
g& ITUY FAXE TESTEHH(1024x723)®
{891 ¥ 7/ d™3ly PCAA 4FP& H3
Atk A9 dae o8 2o

22-%-7]

I8 7. ITU.T4 2Maks
( Fig 7 ) ITU.T4 TEST CHART

215 GIOIE} : DIGITAL SYSTEM LAB

01000100 01001001 01000111 01001001 01100011 01000001 01010011 01100010
01101000 01100010 01100011 01000101 01010100 01010011 01000001 01000010

= 8. giagt G0
( Fig 8 ] Data mixed in document
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( Fig 9] T.4 test chart mixed by data
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( Fig 10 ). Comparison betwsen mixing test chart and original test chart
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(Table 2}. Comparison of mixing capability on test chart
@9 : BIT
—_ o ogl _ 1 s on _ Hp
EJé‘DF—GIOIE} : M=1 M=3 5 | M=10 | M=20 | ‘M=40 | 50
"RM Bra(7, 8] 6.188 2.082 1,264 716 353 210
MoK Btadey 9.243 3.110 1.855 1.065 556 300 45.%
. RM B8hBi(7.8) - 5.102 1.702 1,011 504 244 133
< Mot g 5.359 1.793 1,051 525 253 139 4.5%
B 3. MH £5&0| Hig}
[Table 3)}. Change in MH code length
%9 : BIT
“.‘\Q%?le M=1 M=3 M=5" | M=10 -1~ M=20--] M=40
RM grga_; NO1 FAX 178.812 178,805 178,803 | 178.800 178.802 178.802
S -j"-,—-Msa}e! (24.16%) | (24.15%) | (24.156%) | (24.16%) | (24.156%) | (24.15%)
IP_*E BHRi0| " 181,374 179,847 179.308 | 179.089 179.008 178,905
- NO?t -FAXE—M@’&! (24.45%) | (24.29%) | (24.21%) | (24.18%) | (24.17%) | (24.16%)
RM BaHo| N02 FAX 107.625 107.606 | 107.612 | 107,602 | 107.592 107.597
: ‘=’Msa}éi (14.637%) | (14.534%) | (14 .535%) | (14.533%) | (14.632%) | (14.533%)
Hlo@ Btidpio] 107.886 107,672 107.633 107.609 107.602 | 107.597
N02 FAX SA{SI (14.572%) | (14.5643%) | (14.638%) | (14.535%) | (14.533%) | (14.533%)

f4&4: NO1 FAX #A34: 178802( 24.15% )
NO2 FAX #43H¢: 107.597( 14533% )

MH 33 3(4%8)

( 1024 x 723 = 740352 )
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A Sutdy On Runlength Distance Mixing Algorithm For
' Document Image

[I-Nam Park#

Abstract

This paper presents a composition method for document image using RDM algon'thrﬁ. It is
possible to compose about double quantity of document image in same document space compared
with RL or DM algorithm, if it used. RDM algorithm is available to compose secret document as
well as digital signatures onto non-secure document. In this case, secure transmissin of document
will be realize because the third party do not recognize secure transmission.

* Dept of Computer & Information Communication, Taeduk college



