WY 89-26—-7-15

125

SR 3 #E BTC ik #%

(A New Proposal of Adaptive BTC for Image

Data Compression)

w & RA

(s N S <

ﬁ—**

(Ki Soong Jang, Seong Mock Oh and Young Choul Lee)

E #
£ =FoAe 71E£9 BIC WS /A8 A28 ABTC (adaptive block truncation coding) &
Aqkstgict. ABTC daels-2 shatdlolele] RE3ql EX4o) wte} ghEuil S Aeldog H4go
2 52 g2EE 43 4 AAsHES 5 4 Ut ABTC stbs4l e & Sl
of ZtetstAME ¥ ¢FEE E& 7 UE BAo Utk o] dnYEE AL 2S4S 1.0
(bit/pel) ol 4 2.56 (bit/pel) &} dlole] X5 & HAWoA Aoz & & glony Yo shalof v]
o shdef Z E£48lel 2 Y$FHE(L3~15hit/pe) & d& F AUk
Abstract

This paper proposes a new ABTC (Adaptive Block Truncation Coding) algorithm which improves

the BTC algorithm for image data compression.

A new adaptive block truncation coding which adopts a selective coding scheme depending on
the local characteristics of an image has been described.
The characteristics of the ABTC algorithm can be summarized as high compression ratio and the

algorithm simplicity.

Using this algorithm, color images can be coded at a variable bit rate from 1.0 (b1t/pe1) to 2.56
(bit/pel) and high compression rate (1.3-1.5 bit/pel) can be achieved without conspicuous image

degradation compared with original images.
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Fig. 4. Flowchart of ABTC algorithm.

V. dgzn 9 &

71 %€l simulatione ¥ 3td 7[E£¢] AMBTC 4
g5 £ =54 Aletd ABTC ¢negel A%
£ vz EAsigch AysAde (256x256) EFE
Ahg Abgslgen 984 R, G, B9 ¥E & 27}
Sbitol 2 ABTC®] 7% £39] a7l (Ux4HE §t
At

1. AMBTC 4 #23

AMBTColl st Age ol 1.2, 2ol o
3 AMBTC #hioll vl Addsigich. bl o
g QAo sd-g Hrhstsl Yslke R,G,B A4
o ohal @42 #o] RMSE (relative mean sguare
error) & ARE-3h o

. UADZDREY-REY)
*T WN)ZZR 6y (/NI ETR ()T
(24)

HEEMRS A3 HE BTCHES RE 129

o 714

ek :RAlZ i3 RMSE

NXxN: fi5take] 3 7] (resolution)

Rix,y) : 34

Ry : A4

GAlZ st BAlLZol dialAE @943 2L uie
2 RMSEE A4 4 g9l o0 & RMSE (total RM-
SE) eiv oh59 @94l o] AHelgd

. exnteited

T

A (ags5a)ol] ®Ed AMBTC A sh4H(=2d
5(b) ¢ RMSEE #3239} e

(25)

E: 3 2. AMBTC® RMSE
Table2. RMSE of AMBTC.

E ol E
e | & & &
213 | 8.86% | 4.83% | 7.70% | 7.13%

2. ABTC A&A

ABTCY] 7% o8)7tal 3543 T (Yu) o
e AL 435t ABTC A As4e A4S
H7}e7) $sled R, G, B 27l ofsh 254 | RMSE
£ AHgstgeon 2 Ade 233 2ok

E: 3 3. ABTC® RMSE
Table 3. RMSE of ABTC.

€ ol E
Yo |l @ | @ | & | @
0.34 2.13 3.87% | 2.78% | 4.09% | 3.58%
0.8 1.71 4.02% | 2.88% | 4.15% | 3.68%
1.2 1.57 4.45% | 2.93% | 4.21% | 3.86%
2.0 1.33 5.07% | 3.36% | 4.58% | 4.34%

28 5(c)9 (oA E= v Ede]ert 27t 1. 71 (bit
/pel), 1. 33 (bit/pel) ol 3| =}35= ABTC 434S}
el gich

3. AgAn AE

2 AygAne} o] ABTCE 71€9 AMBTC ¥
Huc o] Y& wEdHolER o FL AL L
4 At AMBTC w2 4 $41%9 RGB/Y
1Q W3a FAZol Ao A gatAellA] A7ko] B
o] £83% ¥ ohe} I,Q A5 subsampling 5hof A

(1081)



130

tb)

(d)

O™ s.

(a)
(b)
(c)
(d)
(a
(b)
(c)
(d

4 343 (15bit/pel)

AMBTC #4344 (2. 13bit/pel)
ABTC |43 3t-4 (1. 71bit/pel)
ABTC A3 543 (1. 33bit/pel)
original image (15bit/pel).

AMBTC coded image (2. 13bit/pel).
ABTC coded image (1. 71bit/pel).
ABTC coded image (1. 33bit/pel).

Fig. 5.

F317] W ol AAne RMSE (relative
mean square error) 7} H X Aoz malth ABTC
ubilol] glojA) A nEHoEL FrATe F
B A (Yu) ol whe} dalxiAl ot 333 3ol 3§
EAZE EEA (Y & #Ashd vEdEx  Fo}
A At AL F3, Y& ZAFE F2 6| Ed o]
EE AL 4 dAnt Azt blocky dAbel A7
w4 3halo] Wojx A gk 28 ABTCS AM-
BTCe A% Aas £4317] & 2359 34
ol 2 of2lrtx] Aol dfs] 2L AYHE A &
A3, Aol we} ozt ddkH ez ABTC
H2 1 4(bit/pel) o] 4o} W] EHOJEAA 2, 13(b1t/
pel) & AMBTC Xt} A AQstAHANA AFe] ol ¢
¢ Aoz Jelyc

A

z

%

(1082)

1989F 7H BT THEmat H26% £ 7

v. & 1=

¥ E=folMde 71&¢ AMBTC #He A4
adaptive BTC #t#& A 2o] Ajgtsioich. ABTC

© shgdlelel el £2Hel S4ol Aol
ol ¢t dwgsL AHLsE 7|&9) 8}
sho] oA7be] A1ZEA T} sabellolel o ¥l
Aol wet b Aujdoz HEgo ey
Zapuch 2 uEdER o 48 g o
< 4 vk ABTC a2 1.0(bit/pel) ol 4l 2.56
(bit/pel) o ¥ Sfellq wlEH ojES oz 24T

@
W

=2
o5

£ e}
R

ru

j=3
7L E )
=
LAY
Al

N,

"

4 olg® ol k& Yz Fel 7€YY AMBTC
why ok oy Zigksie g shabdlole AHEA S A
23l DA 4 g Aol ot *éfé’é-ﬂ
ABTC =412 1. 4(bit/pel) B 59| v]E o|E 4
e} statel] vl stae] ZA| "eixA &E% A A4
3 s AS 4 U
£ £ X K
[1] AK. Jain, ‘‘Image data compression: a

review,”” Proc. IEEE, vol. 69, no. 3, pp.
349-389, Mar. 1981.

E.J. Delp and O.R. Mitchell, “‘Image com-
pression using block truncation coding,”’
IEEE. Trans. Commun, vol, COM-27, pp.
1335-1342, Sept. 1979,

M.D. Lema and O.R. Mitchell, ““Absolute
moment block truncation coding and its
application to color images,’’ IEEE Trans.
Commun. vol, COM-32, pp. 1148-1157,
Oct. 1984,

D.J, Healy and O.R. Mitchell, “Digital vides
bandwidth compression using block trunc-
ation coding,’’ IEEE Trans. Commun., vol.
COM-29, pp. 1809-1817, Dec. 1981.

K.R, Castleman, Digital Image Processing,
Prentice Hall, pp. 68-83. 1979,

J. Max ““‘Quantization for Minimum Distor-
tion,”> IRE Trans, Inf. Theory, 1T-6, 1, pp.
7-12 Mar. 1960.

W.K. Pratt ‘‘Spatial Transform Coding of
Color Images,” IEEE Trans. Comm. vol.
COM-19, pp. 980-992. Dec, 1971, *

(21

[3]

(4]

[5]

[6]

(7]



EEE N Mm-S I3 #fE BTCHEES #% 131
E E B
% X R(OEgR) E ¥ % W(F&R)
19584 107 17H4:. 19814 2 A 1941% 55 11H4. 19694 2 H
AEeta Axtgea Z9. 1983 okl sk A 713 ezt £, 1988
2 f Agdietn gt Aa £ §f dhoboishar Abalenetel A
Tt E9l EAaery FHE A-gstat Eof gt Ey 5
. 19834 2 H~19854 2 H dduiF 19704 171 AAR A71EAA ?
F9 2gAT4 AFY. 1985%F 4. 1979%F 37 ~1983%F 127 3
A 7S A FA Abed ) st AddT FAAEAA AL AQdAF 19845 1 A~dA 7
. E AAEA, UAE Qs H ] & FA 7| B A FAL Aol A et A 04%*—4% 3
. AlBote A& Gz A, HAEHF Y.
[ ]
5 M4 BOESS)

. 1960%F 8 A 20H4. 19834 2A
| dAddieta Axgsta 411985

CFE 2R odAddetm wiekel A=
Fetrt 9] gAY #HE.
19869 5 A ~&=x ATA7EA
FAL Al Al et Aot Y F3
Alfoke AEAl E9l.

(1083)



