880 SHABFPAMZIRD] =X H4F X 335(97.3)

% H33E H1F DCT A B9 =7 85

2 @Aty A0 BTy oy oS

2 ot

2 2RI E F4% A7t 00 HE AN da2dto 2289 Foa DOT(Discrete Cosine Trans-
form}E Pt A2E LTEFE AGET o] AH§ L2 F-L FDCT(Forward DCT)SH IDCT(Inverse
DCDS ARFE Bl FE A7) B8 A28 ZF4AD B ohlg}, 3 Eek(huffman) L5349 & 2}
Zte] B9 didte] ¥78 89 370 g} 247) b 49 £ Aoz 202 sYPo sy ¢EEL =
7R 7182 Y4 ¥ PEL ZE B tisted S2 DCT A4S Aoz 208 gog. 0%
A, AT SRAFE FEHA ] B8 29 27 vt A3 A5 ga) FOCTE A &ahe wilo) 02
e =N FDCT A4 N2he 290 B¢, Bt £59 88 27)0d 2Asts 9343 42
W& 7HA 3 IDCTE TP 2H IDCT AL AZHE BAT 273k, Agter 47e)2e £5H 2y =4
of Y £ £ A 20 TYPFo2H Run-LengthS SdA, Y49 G258 Ao 9F,
ALY FIHAFL DCTAA AEEF FAANM L 3ol A0 58 A7k3} D55} A 700] Do) A 16
*16 289 Ao H 450 d + Av}h. B, AN 2 7sHE T4 $Es2 $390)d £ o

DCT Coefficient Block Size Classification for Image Coding
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ABSTRACT

In this paper, we propose a new algorithm to perform DCT(Discrete Cosine Transform) within the area
reduced by predicting position of quanfization coefficients to be zero. This proposed algorithm not only
decreases the encoding time and the decoding time by reducing computation amount of FDCT(Forward DCT)
and IDCT(Inverse DCT) but also increases compression ratio by performing each dilferent horizontal-vertical
zig-zag scan according to the classified block size for each block on the hufiman coding. Traditional image
coding method performs the same DCT computation and zig-zag scan over all blocks, however this proposed
algorithm reduces FDCT computation time by sefting to zero instead of ccmputing DCT for quantization
coefficients outside classified block size on the encoding. Also, the algorithm reduces IDCT cornputation time by
performing IDCT for only dequantization coefficients within classified block size on the decoding. In addition,
the algorithm reduces Run-Length by carrying out horizontal-vertical zig-zag scan appropriate to the classified
block characteristics, thus providing the improvement of the compression ratio. On the other hand, this proposed
algorithm can be applied to 16216 block processing in which the compression ratio and the image resolution
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arc optimal but the encoding time and the decoding time take long. Also, the algorithm can be extended to

motion image coding requiring real time processing.
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(b) 7|E Y&le| pepper 24t
(c) Higkal 4tale| pepper &4t
(Fig. 13) Comparison of traditional method and proposed method on pepper image
(a) Pepper original image
(b) Pepper image of traditional method
(c) Pepper image of proposed method
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(i 2) Baboon Y4H0|| {3 ERE £ F7|
(Table 2) Classified block size of baboon image

NEHE

vEIE =8 7 vEAR | xF A2 B9 A5 | vF AT [ x® FHT (248 gs
(7)) (a7 (FHav]) (FHEAan) (AI (g
0 0 1 2 6 2 5 1 104 |
0 1 6 2 7 2 5 5 40
0 2 5 3 0 0 ] 5 6 35
0 3 3 3 1 2 i 5 7 27
0 4 4 3 2 1: 6 0 0
0 5 0 3 3 23 6 1 6
0 6 0 3 4 35 6 2 2
0 7 1 3 5 9 5 3 30
1 0 0 3 6 5 6 4 82
1 1 5 3 7 & G 5 41
1 2 8 4 0 1 6 6 15
1 3 16 4 1 4 6 7 17
1 4 8 4 2 27 7 0 0
1 5 2 4 3 B 7 1 0
1 6 0 4 4 54 7 2 g8 |
1 7 1 4 5 31 7 3 20
2 0 0 4 5 21 7 4 34
2 1 3 4 7 18 7 5 11
2 2 9 5 0 3 7 6 8
2 3 9 5 1 8 7 7 5
2 4 14 5 2 33
2 5 6 5 3 61
X 3) Church F4&tofl tifst 2R £ 37]
{Table 3) Classified size of church image
yERR xZHE (1 2E A yE&ERE | x2HE |59 A+ vERE x=ZHAE |24 A
FAa7) [ (Fma7) A3 | (8= (FAIN | (FRAID
0 0 53 2 6 5 5 4 44
0 1 14 2 7 5 5 5 12
0 2 16 3 0 6 5 6 4
0 3 13 3 1 26 5 7 6
0 4 12 3 2 46 8 0 1
0 5 3 3 3 55 6 1 5
0 5 0 3 4 30 6 2 8
0 7 6 3 5 16 6 3 G
1 0 21 3 5 6 5 4 7
1 1 31 3 7 2 5 5 2
I 2 28 4 0 2 6 6 2
1 3 35 4 1 14 6 7 1
1 4 30 4 2 48 7 0 0
1 5 13 4 3 39 7 1 1
1 6 3 4 4 % 7 2 3
1 7 7 4 5 1 7 3 3
2 0 5 4 6 3 7 4 4
2 1 19 4 7 4 7 5 3
] 2 2 11 3 0 5 7 G 0
r 2 3 19 5 1 8 LT 7 0
| 2 1 37 5 2 32 ]
- 2 3 5 5 3 38 .




Uat ETTHE 2SI DCT A5 221 37| 22 894
{3 4) Lenna G4t0l| LiE BRE S2{37]
(Table 4) Classified block size of lenna image

I v&31E5 | x&zty |54 A4 vERT xFHERE (29 A4 vEIR x&H/T | &Y A$x

LigdEazh [ (FR7) (3827 [($dar (FE=z7 |(FH27)

i 0 0 17 2 6 6 5 4 19

0 1 50 | 2 7 6 35 3 11

i 0 2 3 3 0 3 2 6 5
0 3 33 3 1 13 5 7 1
0 4 10 3 2 31 6 0 0
0 5 1 3 3 51 6 1 0
0 6 8 3 4 49 6 2 1
0 7 3 3 5 27 6 3 0
1 0 M 3 6 12 6 4 2
1 1 74 3 7 6 6 5 2
1 2 70 4 0 0 6 6 1
1 3 33 4 1 5 6 7 0
1 4 32 4 2 19 7 0 0
1 5 19 4 3 38 7 1 0
1 6 10 4 4 40 7 2 0
1 7 7 4 5 16 7 3 0
2 0 14 4 6 12 7 4 0
2 1 28 4 7 1 7 5 0
2 2 47 5 0 0 7 6 0
2 3 33 5 1 2 7 7 0
2 4 33 5 2 6
2 5 11 5 3 13

<X 5 Pepper 40l st ER= 228 37|
{Table 5) Classified size of pepper image
vERE | x584% |29 A4 y&53AF x&HE |29 AF v x53 % | &9 AL
(A A7) | (FHA) (A A7) L (F=H37)) (FRAZA) | (FHIA))
0 0 17 2 6 9 5 4 21
0 1 44 2 7 1 5 5 9
0 2 41 3 0 8 5 6 4
0 3 13 3 1 26 5 7 0
0 4 4 3 2 59 6 0 0
0 5 0 3 3 63 6 1 2
0 6 0 3 4 47 6 2 12
(4] 7 1 3 5 14 6 3 4
1 0 24 3 6 12 6 4 9
1 1 50 3 7 0 6 5 3
1 2 75 4 0 3 6 6 1
1 3 18 4 1 10 6 7 0
1 4 19 4 2 30 7 0 0
1 5 6 4 3 46 7 1 2
1 6 7 4 4 40 7 2 0
1 7 4 4 5 7 7 3 2
2 0 11 4 6 2 7 4 2
2 1 29 4 7 1 7 5 0
2 2 62 5 0 2 7 6 0
2 3 33 5 1 7 7 ki 0
2 4 20 5 2 12
—2 5 oo 5 3 25
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church %94}, lenna <443, pepper G-l o)

647+4] F

%9 28 =79 oig 28 g

g Erd
=

Jepy

Atk (F 2), (F 3), (X 4), (E 5lH y= #57

00|32 x& HE7T 02

AL 1+1

£ 3712 E7/H

Acts AL APE, y& {7} 701X xF HE}
HA= AL 2m#

71 AL g+«8 29 A7 =2 B F
th Fo|lA 4¥HH, baboon G4 AT EF
8 7| lenna G4 di& 25
F2 A77F

ol ol

H 59 =378 d
-2t} o]Z L baboon

g7¢ol lenna F3q W& 2T FFIE vk
A ghah 4] o] X o] baboon B RE &} A7k B
B3} A 72 lenna GAbo] W& A< 27t 28 F T

<F 6> 7|= <18
<Tahle 6> Resolutlon compression ratio encoding i
and proposed algorithm

E1 ®otst

¢z Fe BHE,

o
Ex
me

[+33

(B 6)yelle 718 42254 Ads daa s
s B7HE A3t psnr, bpp, Y, F 3 AL,
T8 A2 13709 FE G4 sl vlwE g

le

T..
g ox

B widAe Aze ¥d Wi A ASo)
o Z3te] DCTE Addeordts £
HW Fzg AzkR 3} AL
289 374 net 59 £
e AeTgoy A9 dg A

A4 @2 F2ES FHNY + Ik FRAFE A

28, 255 A2a 2535 A7 8B
de

and decoding time of traditional algorithm

- —-

KGR 4] psor [dB] |bpp(bit per pixel) AEF TE[E} A | EE s Az
sec] [sec]
Baboon | 71& 4 26.97 153 521 31.14 33.07
A ergh e 26.16 1.27 6.29 16.42 15.21
Church | 71& ¥4 33.10 0.92 8.74 31.14 33.01
Agrgd 1 32,65 0.78 10.28 11.14 8.01
Cman 71 94 31.66 0.90 8.90 30.82 33.73
A oHgk w4 30.48 0.77 10.33 11.86 8.35
Couple | 71& ¥4 3542 0.75 10.67 31.14 33.07
AorE A 34.85 0.63 12.73 10.16 6.26
Cronk 71& g4 39.20 0.58 13.70 30.71 32.52
Ak B4 3865 051 15.60 9.33 5.54
Girl 71& w4 34.72 0.77 10.41 30.88 33.73
Aty 34.21 0.64 1252 8.93 5.09
House 71E Hhy 37.72 0.59 13.66 30.71 32.57
A kg v 37.02 051 15.83 9.40 5.22
Jaguar | 71§ w4l 28.12 1.51 5.30 31.14 33.07
A ghgh A 27.38 1.27 6.28 15.82 13.62
Lenna 71€ g 32.84 0.97 8.36 30.71 3257
A kst wha 3158 0.77 10.35 10.27 7.03
Miss 71& 2 39.15 0.33 21.19 30.83 33.73
A ghst why 38.71 0.34 23.40 8.29 2.99
Pepper 7]1& ¥4 33.97 0.90 8.92 31.14 33.07
A gre wA 33.27 0.76 1053 11.53 8.23
Sale 71& "y 34.20 0.89 9.03 30.88 33.73
Agre wd 33.38 0.75 10.65 11,75 8.63
Woman | Z]1E w43 3342 0.86 9.30 30.71 3257
~ Aokt uka 32.72 0.72 11.12 10.99 7.75
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