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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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Laplacian pdfell disl] A1 Zolck 218 2& B
W ocmAP Bold Al sele] =g A
¥ 4 olck 2y ¥ 33 4] DSAPQe] A}
g 2yl oldt siSe] Fase AS o 5 ook

o AFS B 39 49 APelA 134 57
tialell 22142) 23} AS7)E AME3sled SEd A
o2 # 59 69 Z2t o ARE AHesdck 24}
dZ7|E 28] 126 EAIF A5 o] dAle] 34
X9 d&& 229 3hx A9} 91F9] 3k B
Tl X = (A+B)20Ick. £ 59} 69] AHE w1
2 dl&718 AR 7-9Hc} of 2~3 dB AE o
28 A%S DPCM3} DSAPQellA FUslA &
T 98S ¢ & Aok 2 1337 l4ele o2 #
A =7] ol W AP ZHE DSAPQrt
DPCMEr} ofz] 5] 37| »'of ois) vl&idt
o5& V&S WY 5 Yotk




Previous Line

e | A X | ==

Current Line

T3 12,239 A delelE: g 23 oJ57IX=(A
+B)/2.

E 5. DPCM=} DSAPQY] d3(dB)(d 129 2% 45
7], Laplacian 34, scale factor: Os).
2218, 9 %3AF LENA (150x150, 8 bfpixel). 1, Laplacian 32, scale factor: 04)

DSAPQ (n' = 16)
. DPCM
Image | 05 (=19 |p=1 m=4 w2 | =3 | w4
m8 | m=12 | m=16

LENA | 7918 | 4123 | 4045 | 4234 | 4353 | 4523

BRIDGE | 1571 | 4372 | 4460 | 411| 4544 | 4570

¥ 6. DPCM=} DSAPQY ¢=4dB) (3 129] 23} ¢
2£7), Laplacian $-Z3).

Seal DRCM DSAPQ (n' =16)
Image Facufr s (n=19 r=1 | n=2 | =3 | 4
32 9. n = 199 dwe] DPCM A} (R=4.25 b/pixel, med | me8 | m=12| me16

40.50 dB).
LENA 14 | 7918 | 47.02 |47.14|4835|49.06| 4954

BRIDGE| 16 | 1571 | 43.71 |4460|4511|4544{45.73
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oS

i e

- DS#PQ\' . / n'=16/
40

% 35 weg ‘ N

£ N DPCM
us / I

J% 10. o =16, 1 = 2, m = 84 we] DSAPQ Z3} T e 5 28 4 a5 4 45
(R=4.25 bjpixel, 41.95 dB). Bit Rate

a3 13, oJ&] n’e}l ik DPCM=} DSAPQS] PSNR(dB)
(LENA, 23} o|&7], scale factor: 14).

50 T
- ,DSIJPQ i
=
g n'=4 //Il/
35 o
230 I\
' N
=z ; DPCM
25 ll/ ‘ 1
20 I T T T
1 1.5 2 25 3 35 4 4.5
Bit Rate
a2 17.n =16, n = 4, m = 16¥ we] DSAPQ A} 72 14. oJ=] o’ dWigd DPCM3} DSAPQ2| PSNR(dB)
= 4.25 bfpixel, 43.95 dB). (BRIDGE, 22} <j]&7], scale factor: 16)
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2 =Edde 4% 724 A3 HE <=
(vector ‘quantizer: VQ)ql EE =& I E oz}
7|(sample-adaptive product quantizer: SAPQ)S- A}
4% DPCM %3712 Alksiion 94 2 A4
34 dlolelel 4esle] 2~3 dBE A% e
durk SAPQE A%}l A)7(scalar  quantizer:
SQE AHS’ Ag FA19 Fulg 7 sleiA
¥53) %gEs) 929 Y34 )k 5Q 2
o oh$ zomA VQS] A%E 9& 4 3k of
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