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ABSTRACT In recent years there has been an increasing interest with respect to using the discrete cosine trans-
form(DCT) of which performance is found close to that of the Karhunen-Loeve transform, known to be optimal in
the area of digital image processing for the purpose of the image data compression. Among most of reported algo-
rithms aimed at lowering the computation complexity, Chen's algorithm is is found to be most popular, Recently,
Lee proposed a new algorithm of which the computational complexity is lower than that of Chen's, but its perfor-
mance is significantly degraded by FWL(Finite-Word-Length) effects as a result of employinga a fixed-point ari-
thmetic. In this paper performance evaluation of these two algorithms and error analysis of FWL effect are descri-
bed. Also a scaling technique which we call Up & Down-scaling is proposed to allevaiate a performance degradation
due to a fixed-point arithmetic. When the 16x 16 point 2-D DCT is applied on image data and a 16-bit fixed-point
arithmetic is employed, both the analysis and simulation show that is close to that of Chen's.
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Ly Bits 2 - D FICT Channel 2 -D IDC'I'/‘l [ Bits
— " P i
Up-scaling H&V H&V | Down-scaling
Full LU Bits 2 - D FDCT Lp Bits To
e - — . . .
Up-scaling HE&V Down-scaling Channel
From Lp Bits 2 - D IDCT LUBiLs
. . . — —
Channel Up-scaling H&V Down-scaling
027 F7ER up & down-scaling Whijol] wpis -dls

Block diagram of two up & down-scaling method

2

chendi=-z - 31N 52 . 4+ 34k (30.a)
15
il e N?.al - 4430k (30.b)
112 "
o] =k, A30-L F-+35 up-scalingg sk
Feg= 00 522
chendn= 3 06y (31.a)
LeedN= 3 Tay (31.b)
o2 was) Aeh. 2444 duak £ AU F
o f o] s HARS oY 7} uniform@} -5

25 z+3 DCT7F £34

dH g

\]_‘Ei‘

A L
orthogonal function) ¢] 2. &

E[ G 17 =05 (32)
o2 e wied FAbzh 2rh weld FH A
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. 30l

NMSEChen;NMSELee;IO lO’gmﬁ“‘*‘“ (33)
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.10 @ Chen's algorithm
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Ly : the number of up-scaling bits

Ogle 7)ol AR AsHEt
Comparision of performance based on the method
of Fig. 7(a)(Data base:Girl).

WMSE [dB]

® Chen's algors(m

O Lee's algor il

+ + + +
0 b 2 3 4 t
Ly : the number of up-scaling hits
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Comparision of performance based on the method of
of Fig. 7(a)(Data base: Pseudo).
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Comparision of performance based on the method
of Fig. 7(b)(Data base: Girl).
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N
+

4/0  Ly/Lp(bits)
Ly : the number of up-scaling bits

Ly : the number of down-scaling bits
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Comparision of performance based on the method
of Fig. 7(b)(Data base: Pseudo).
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Data Forward HCT

Image 2 - Dim Channel

2 - Dim

Inverse DCT

Reconstru-
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12112 DCT processor 2} #13Fe] -
Computer simulation of DCT processor.
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r\‘J
rg—‘t
R
3

24 1H T E TR & Leewttol o8 A 4t
Reconstructed images based on the method of Fig.
7(b) by Lee’s algorithm ( Data base: Girl).

ing W] Eol] w& ol E 23] (entropy) & T Aol T7b AEE & FF ek o] A AAl I 4]
m Al ot 4] E (bit per coefficient) & el 2" 4 ad ALk (channel bit rates) 3}
W Aolck, o)Azt 2103 wlas X He Heko] ZA (buffer control)el ol e =
bit rates(bpp) F7t2 % A% M4lg A& & Tk
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%15 LY 7()E ZAZZ Chen whalell k& a4 of 4k,
Reconstructed images based on the method of Fig.
7(b) by Chen’s algorithm (Data base: Girl).
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