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Improvement of performance for the LBG algorithm by
the decision of initial codevectors
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Abstract

Choosing initial codevectors in the LBG algorithm controls the performance of a codebook, because it only
guarantees a locally optimal' codebook. In this paper, we propose the decision method of initial codevectors by a
decision radius which takes for feature vectors DC, low frequency, medium frequency and high frequency terms
generated by a DCT.

The more the decision radius is increased in order to decide initial codevectors, the more the number of member-
ship‘\iectors and the standard deviation for distance among the initial codevectors are increased. To obtain improved
performance for a codebook, the decision radius for DC term is required above (.9 of the membership rate and those
for low frequency, medium frequency and high frequency terms under 0.6 of it.
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Table 1. The membership rate and the standard devi-

ation for three kinds of decision radii for four
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(a)

REZQSLET B14% B2M(1995)

CASE1 | CASE2 | CASE3

23NAE| 22 15 0.8
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Table 2. The order of experiment for different decision radii about four terms,

EXP, DC LOW | MEDIUM | HIGH EXP, DC LOW | MEDIUM | HIGH
1 CASE1 | CASE1 | CASE1 | CASE] 26 CASE1 | CASE3 | CASE3 | CASE?2
2 CASE1 | CASE1 | CASE1 | CASE2 27 CASE1 | CASE3 | CASE3 | CASE3
3 CASE1 | CASE1 | CASE1 | CASE3 28 CASE2 | CASE1 | CASE1 | CASE1
4 CASE1 | CASE1 | CASE2 | CASE1 29 CASE2 | CASE1 | CASE1 | CASE2
5 CASE1 | CASE1 | CASE2 | CASE?2 30 | CASE2 | CASE1 | CASE1 | CASE3
6 CASE1 | CASE1 | CASE2 | CASE3 3 CASEZ { CASE1 | CASEZ | CASE1l
7 CASE1 | CASE1 | CASE3 | CASE1 32 | CASE2 | CASE1 | CASEZ | CASE2
8 CASE1l | CASE1 | CASE3 | CASE2 33 | CASE2 | CASE1 | CASE2 | CASE3
9 CASE1 | CASE1 | CASE3 | CASE3 M CASE2 | CASE1 | CASE3 | CASE1
10 | CASE1 | CASE2 | CASE1 | CASE1 35 | CASE2 | CASE1 | CASE3 | CASE2
11 CASE1 | CASE2 | CASE1 | CASE2 3 | CASE2 | CASE1 | CASE3 | CASE3
12 CASE1 | CASE2 | CASE1 | CASE3 37 |CASE2 | CASE2 | CASE1l | CASE1
13 | CASEl [ CASE2 | CASE2 | CASE1 38 | CASE2 | CASE2 | CASE1 | CASE2
14 CASE1 | CASEz | CASE2 | CASE2 39 | CASE2 | CASE2 | CASE1 | CASE3
15 CASEl | CASE2 | CASE2 | CASE3 40 CASE2 | CASE2 | CASEZ | CASE1
16 CASEl | CASE2 | CASE3 | CASE} 4] CASE2 | CASE2 | CASE2 | CASE?2
17 CASE1 | CASE2 | CASE3 | CASE2 42 | CASE2 | CASE2 | CASE2 | CASE3
18 CASE1 | CASE2 | CASE3 | CASE3 43 | CASE2 | CASE2 | CASE3 | CASE1
19 | CASE1 | CASE3 | CASE1 | CASE1 4 | CASEZ { CASE2 | CASE3 | CASE2
20 CASE1 | CASE3 | CASE1 | CASE2 45 | CASE2 | CASE2 | CASE3 | CASE3
21 CASE1 | CASE3 | CASE1 | CASE3 46 | CASE2 | CASE3 | CASE1 | CASE1
22 | CASE1l | CASE3 | CASE2 | CASE1 47 | CASE2 | CASE3 | CASE1 | CASE?2
23 | CASE1 | CASE3 | CASE2 | CASE2 48 | CASE2 | CASE3 | CASE1 | CASE3
24 CASE1 | CASE3 | CASE2 | CASE3 49 CASE2 | CASE3 | CASE2 | CASE1l
25 | CASE1 | CASE3 | CASE3 | CASE1 50 | CASE2 | CASE3 | CASE2 | CASE2
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51 | CASE2 | CASE3 | CASE2 | CASE3 67 | CASE3 | CASE2 | CASE2 [ CASE1
52 | CASE2 | CASE3 | CASE3 | CASE1 68 } CASE3 | CASE2 | CASE2 | CASE2
53 | CASE2 | CASE3 } CASE3 ; CASE2 69 | CASE3 | CASE2 | CASE2 | CASE3
54 | CASE2 } CASE3 | CASE3 | CASE3 70 | CASE3 | CASE2 | CASE3 | CASE1
S5 | CASE3 | CASE1 | CASE1 | CASE1 71 | CASE3 | CASE2 | CASE3 | CASE2
6 | CASE3 | CASE1 | CASE1 | CASE2 72 | CASE3 | CASE2 | -CASE3 | CASE3
57 | CASE3 | CASE1 | CASE1 | CASE3 73 | CASE3 | CASE3 | CASE1 | CASE1
58 | CASE3 | CASE] | CASE2 | CASE1 74 | CASE3 | CASE3 | CASE1l | CASE2
59 | CASE3 | CASE1 ) CASE2 | CASE2 75 | CASE3 | CASE3 | CASE1l | CASE3
60 | CASE3 | CASE1 | CASE2 | CASE3 76 | CASE3 | CASE3 [ CASE2 | CASE1
f1 | CASE3 | CASE1 | CASE3 | CASE1 77 | CASE3 | CASE3 | CASE2 ) CASE2
62 | CASE3 | CASE1 | CASE3 | CASE2 78 | CASE3 | CASE3 | CASE2 | CASE3
63 | CASE3 | CASE1 | CASE3 | CASE3 79 | CASE3 | CASE3 | CASE3 | CASE1
64 | CASE3 | CASE2 | CASE1 | CASE1l 8 | CASE3 | CASE3 | CASE3 | CASE2
65 | CASE3 | CASE2 | CASE1 | CASE2 81 CASE3 | CASE3 | CASE3 | CASE3
66 | CASE3 | CASE2 | CASEl | CASE3
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PSNRIdB]

0 20 40 6 80
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Fig. 5. Restored results using the codebook based on Tables 1 and 2.for 128 x 128 Lena image
{a) RMSE and PSNR for 64 codevectors
(b) RMSE and PSNR for 128 codevectors
(c) RMSE and PSNR for 256 codevectors
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Fig. 7. The restored images and their histograms of 128 128 Lena images
: (2, b) 64(0.375 bpp), {c, d} 256 codevectors (0.5 bpp)
(a) PSNR =27.55, (b) PSNR=24.01,
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Fig. 9. The restored images and their histograms of 256 256 Lena images
:(a, b)64(0.375 bpp), (¢, d)256 cadevectors (0.5 bpp}
{a) PSNR =29.98, (b) PSNR =22.74,
{c) PSNR =32. 44, (d) PSNR=22, 52
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Fig. 10. The restored images and their histograms of 256 256 girl images
: (a, b) 64(0.375 bpp), (c,d) 256 codevectors (0.5 bpp)
(a) PSNR = 32,09, {b) PSNR =20.15,
{c) PSNR = 34,60, (d) PSNR =21 .43
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