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ABSTRACT

In this paper, we employed a new quantization scheme called sample-adaptive product quantizer (SAPQ) to
quantize image data based on the differential pulse code modulation (DPCM) coder, which has fixed length -
outputs and high bit rates. In order to improve the performance of traditional DPCM coders, the scalar quantizer
should be replaced by the vector quantizer (VQ). As the bit rate increases, it will be nearly impossible to
implement a conventional VQ or modified VQ, such as the tree-structured VQ, even if the modified VQ can
significantly reduce the encoding complexity. SAPQ has a form of the feed-forward adaptive scalar quantizer
having a short adaptation period. However, since SAPQ is a structurally constrained VQ, SAPQ can achieve
VQ-level performance with a low encoding complexity. Since SAPQ has a scalar quantizer structure, by using the
traditional scalar value predictors, we can easily apply SAPQ to DPCM coders. For synthetic data and real
images, by employing SAPQ as the quantizer part of DPCM coders, we obtained a 2~3 dB improvement over
the DPCM coders, which are based on the Lloyd-Max scalar quantizers, for data rates above 4 bfpoint.
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BRIXE| 21 [1891| 4180 | 42504344 | 4366|420

% 8~119= DPCM ¥-%%}2] slope overload
NTe AAslr) sl E 39 B SR Avpel o
RE vehiigdek o] 27elx DSAPQe| F-3AL-
Laplacian pdfell oie] AAR Zol|tl 1§ 2& B
W CmAP el A Hele] fFe A
g 4 Qlek et 23 35 42] DSAPQS] At
5 37 ol@ 9] ThEe A& &+ givk

oh AR 37 49 AFelA 13 «iFv)
dalell 221R02] 23k |F7]E ARgsle] PRt A
o= ¥ 59 60 27t o AHE Fesielc) 23
A&71e 2% 124 ZARE A3t o] AAe] i
X4 &2 35| 3kt A9 9% 34 B 9
T X = (A+B)20)ck 3 59} 62] A}E w1
A 87 A% A$Rr ¢ 2~3 dB AE v
2 /d5-¢ DPCM} DSAPQelA] st €&
T oEe € vk I¥ 133 Medle oy
A 77] aeol WF A} AFHZ DSAPQI}
DPCMXct of2] 39 57] »ef disf] vkt
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www.dbpia.co.kr



=1 ¥R A ZHYE fA)7)d) 7|28 DPCME o83 3 A$E 4 4%

% 8. ¥ %4} LENA (150x150, 8 bypixel).

2 9. n = 199 o9 DPCM ZH¥} (R=4.25 bjpixel,
)

40.50 dB).

32 10,0 = 16, 1 = 2, m = 8 e DSAPQ Az

(R=4.25 bfpixel, 41.95 dB).

I8 1.0 =161 = 4, m - 169 #¢} DSAPQ s}

(R = 4.25 bfpixel, 43.95 dB).

Pravious Line

[TT A x wn

Current Line

I# 12,

E b

221 <44 eleolelE H' 24 <lETiX=(A
+B)j2.

DPCM2} DSAPQS] s)(dB)(1¥ 129} 23} o4&
7], Laplacian $-&3, scale factor: o).

Image

DSAPQ (n' = 16)
=2 =3 4
e8| m=12 | nFl6

DECM

% | n=19 | g1 med

LENA

7918 | 4123 | 4045 | 4234 | 4353 | 4623

1571 | 4372 | 4460 | 4511 | 4544 | 4570

. DPCM=} DSAPQ2| $3(dB) (2% 129 27 <

57|, Laplacian ¥-274).

Image

ceale i DSAPQ (n' =16)
Factor | % |(w-19| TL| 72 | IF3 | D=4
med | me8 | nel2| mEl6

LENA

14 | 7918 | 47.02 |47.14|48.35| 4906|4954

BRIDGE

16 | 15671 | 4371 {4460|4511| 4544|4573

a3 13,

a3 14,
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ey
DSI\PQ\ - / n'=16]

® n'md /‘;i'

T T
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Bit Rate

olg} o'ell oigl DPCM3} DSAPQ2] PSNR(dB)
(LENA, 23} o||%7], scale factor: 14).

50

s DSAPG o
° NE=!

as ;'.‘ //"/

. X

N .;:3, - pRCM

1 1.8 2 26 3 35 4 4.5
BH Rate

«z] n'e]| g DPCM#} DSAPQ2] PSNR(dB)
(BRIDGE, 24} ofl&7], scale factor: 16)
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