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Abstract

This paper proposes an efficient noiseless encoding method of vector quantization(VQ) index
using a dynamic index mapping. Using high interblock correlation, the proposed index mapper
transforms an index into a new one with lower entropy. In order to achieve good performance
with low computational complexity. we adopt ‘the sum of differences in pixel values on the
block boundaries’ as the cost function for index mapping. Simulation results show that the
proposed scheme reduces the average bitrate by 40 ~ 50% in ordinary VQ system for image
compression. In addition, it is shown that the proposed index mapping method can be also
applied to mean-residual VQ system. which allows the reduction of bitrate for VQ index by 20
~ 30 %(10 ~ 20 % reduction in total bitrate). Since the proposed scheme is one for noiseless
encoding of VQ index, it provides the same quality of the reconstructed image as the
conventional VQ system.
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Table 1. Comparisons of entropy and 7, in

various index mapping methods.

N | SMA | SMS | VPA | VPS NN OR
32 | 2288 | 2.205 | 2290 | 2.269 | 3.020 | 4.519
64 | 2864 | 2.876 | 2.958 | 2919 | 3791 | 5.363
128 | 3.394 | 3.410 3586 | 3544 | 4534 | 6.155
256 | 3.970 0 3.989 | 4298 | 4.240 | 5329 | 6.960 |
512 | 4615 | 4626 | 5103 | 5.026 | 6.199 | 7.843
(a) AEZT B
N SMA SMS VPA i VPS NN “
I 32 1.58 1.61 1.62 1.59 3.39
64 277 291 3.35 3.14 6.93
128 4.82 3.03 6.12 5.85 13.75
256 8.36 8.69 14.88 11.34 27.01
512 | 14.90 15.71 27.09 ’ 22.20 54.40
(b) 1, vlx
SMA @ Side-Match method with sum Absolute
difference
SMS © Side-Match method with sum Squared
difference
VPA : Vector Prediction method [3] with sum
Absolute difference
VPS : Vector Prediction method [3] with sum
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OR @ ORdinary VQ without index mapping
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Table 2. Bitrate reduction performance of
the proposed index mapping

method applied to MRVQ.
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: — . : :

Image! N ’B\VQ‘OR‘(B\‘Q_A\ [ G_VQ | BM i BT_()RLBT_N G_T|PSNR

i f i - [ !
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! ]
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(b) 3% Hie] 6-bit FAIR FAEEE
BLEE
BVQ_OR : bitrate for encoding original VQ
index(bpp)
BVQ_N : bitrate for encoding transformed VQ
index(bpp)
G VQ S gain  in  bitrate for VQ index =

(BVQ_OR-BVQ_N)/BVQ_OR*100(%)
BM  bitrate for encoding block mean(bpp)

BT_OR : total bitrate without index mapping =
BVQ_OR+BM(bpp)
BT N ¢ total bitrate with the proposed index

mapping = BVQ N+BM(bpp)
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