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Abstract The vector quantization(VQ) method has the major problem that the number of computations and
memory amounts grow exponentially according to increase of vector dimensions and coding rate. Various methods
have been proposed to realize VQ in higher dimensions and coding rate. The authors proposed kaleidoscope VQ
(KVQ) that is the lattice VQ with reflection group(RG) and its improved version UR-KVQ(unified resion KVQ).
In 16-dimensions, we showed that UR-KVQ realizes good coding performance with 1-120 codevectors up to the rate
about 3bits per sample but higher rate UR-KVQ has not been designed in the convectional method. Conventional
method was a rejection method of codevectors using design method of entropy constrained LBG(EC-LBG). EC-LBG
leaves codevectors that have good coding performance from a large number of initial codevectors. However, the
number of initial vectors grows exponentially according to dimension increase, and thus the conventional method
denies its realization. To resolve this problem, we will propose a reduction method of initial codevectors. It is shown
that, the codebooks designed by the proposed method have good performance, in rate about 1.5bits per sample in
32-dimensions.

Key words Vector Quantization, LBG algorithm, Reflection Group, Entropy Constrained VQ, Direct Product
Reflection Group.
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Table 1 Fundamental roots @, and search region fts of D,.
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Fig.2 Block diagram of UR-KVQ.
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Table 3 Codebook size M and Lagrange multiplier A of UR-KVQ in Fig.3.
(a)n =16
R[bits/sample] 0.31|0.51{0.74|0.82|0.96|1.23|1.39|1.64 R[bits/sample] 0.77| 0.95 | 1.08
SHIRRE Dis | Zis | Z16 | Z16 | A16 | Ars | A1e | Ale il 33 D} Dg
I—R7y 294X M| 1 | 28 | 70 |120| 8 9 |19 | 56 | I—RTyI¥YIX M| 14 49 512
Y5 2K A [0.05|0.0455 | 0.034
(b)n = 32
Rbits/sample] 024 | 028 | 034 | 046 | 0.55 | 0.66 [ 0.75 | 081 | 0.88 | 0.94 [1.00
FREr Di® | D¢ | D}® D§ D36 D}
I-RTy o1 M| 32 64 | 256 64 512 256
575 U2 KA | 00755 | 0.0645 | 0.046 | 0.0345 | 0.032 | 0.031 | 0.028 [0.0265 [ 0.0245 [ 0.0225 [ 0.02
Rl[bits/sample] 113 | 1.22 | 1.29 | 1.36 | 1.41 | 1.48
R D?
A—=RFRT v I91AM 256
575> 2K A | 0.0164]0.0147 [ 0.0131 [ 0.0118 [ 0.0112 [ 0.0105

T T T T T A T
Reference

Proposed Method (D) .
Proposed Method (D';) e

Proposed Method (D;°) 4

SNR[dB]

1 1.5
RIbits/sample]

1.5 T T T
16-Dim

5 | —— EsvQ

=t a Conventional Method

3 @  Proposed Method (D})

§ [} Proposed Method (Dg)

& 1+ 8 -

& on®°°

g s abB88

& 0°

2 ¢

2

© .

% . 32-Dim

£ Proposed Method (D%)

o Proposed Method (Dz)

E Proposed Method (D°)

R T Lyt PR
0 0.5 1 1.5
R[bits/sample]

M3 BAEREL—HRIIIN TS UR-KVQ DRFLAHE

Fig.3 Quantizer characteristics of UR-KVQ for uniform distribution on unit hyper-

sphere.
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EWRD. Fiz, HEEL—FR08 THEHOI—KT v
B XIREHKETIZ 120 THHOIZH LT, BEEIT 14 &K
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