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Improvement in Supervector Linear Kernel SVM for

Speaker Identification Using Feature Enhancement and
Training Length Adjustment
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In this paper, we propose a new method to improve the performance of supervector linear kernel SVM (Support Vector
Machine) for speaker identification, This method is based on splitting one training datum into several pieces of
utterances, We use four different databases for evaluating performance and use PCA (Principal Component Analysis),
GKPCA (Greedy Kernel PCA) and KMDA (Kernel Multimodal Discriminant Analysis) for feature enhancement, As a result,
the proposed method shows improved performance for speaker identification using supervector linear kernel SVM,
Keywords. Speaker identification, SVM, PCA, GKPCA, KMDA
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II. GVM supervector linear kernel SVM
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Fig. 3. Proposed method.

(a) SVM training using one training datum, (b) SVM training using several training data
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#® 2. MY EAS ofX| 242 NIST DB A% du}
Table 2. Results of NIST DB experiment without channel
compensation.

Zo| (x) MFCC PCA GKPCA KMDA
5 7050 % | 6693 % | 6823 % | 69.69 %
10 7034 % | 66.12 % | 68.07 % | 69.69 %
20 69.36 % | 6434 % | 6758 % | 69.53 %
25 68.88 % | 64.18 % | 66.61 % | 68.39 %
50 66.12 % | 6207 % | 6564 % | 6645 %

110~130 | 6434 % | 61.75% | 6482 % | 6499 %

I 3. CMSZ &t NIST DB Algd A}
Table 3. Results of NIST DB experiment with CMS.

Zo| (%) MFCC PCA GKPCA KMDA
5 7196 % | 7212 % | 7017 % | 73.74 %
10 72.60 % | 69.69 % | 68.88 % | 74.06 %
20 70.50 % | 69.53 % | 69.36 % | 74.06 %
25 69.36 % | 6839 % | 68.88 % | 71.79 %
50 66.77 % | 67.26 % | 69.04 % | 70.50 %

110~130 | 64.01 % | 6645 % | 6645 % | 68.07 %

E 4. CMSe} A M1&lE S NIST DB A& Zu}
Table 4. Results of NIST DB experiment with CMS and
variance normalization.

#* 1. DBE AE MA o] (X) MFCC PCA GKPCA KMDA
Table 1. experiment design for each database. 5 67.90 % | 6628 % | 6953 % | 6855 %
NIST ME0| ETRI TIMIT 10 66.28 % | 65.64 % | 68.39 % 68.55 %

3K} 4 100 60 100 462 20 6499 % | 6515 % | 66.61 % | 67.74 %
8 (X) 110~130 12 20 15 25 64.18 % | 65.15% | 66.77 % | 67.42 %
EHAE (X) 180~210 120 20 15 50 64.34 % | 64.34 % | 66.28 % 68.39 %
sampling rate | 8 kHz 8 kHz 8 kHz 16 kHz 110~130 | 63.37 % | 63.53 % | 64.99 % 65.96 %
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#® 5. iid BAME okl 2 4S0| DB AY &t
Table 5. Results of twins DB experiment without channel
compensation.

# 8. id EAS ofX| 242 ETRI DB A% Au}
Table 8. Results of ETRI DB experiment without channel
compensation.

2ol (X) | MFCC PCA GKPCA KMDA o1 Ji% | MFCC PCA GKPCA KMDA
05 7484 % | 6978 % | 7822 % | 78.98 % 1 99.1 % | 998 % 99 % 99.2 %
0.75 7301 % | 7438 % | 7745 % | 78.98 % 975% | 987% | 979% | 97.9%

1 75% | 7607 % | 7699 % | 7852 % 881% | 889% | 863% | 863 %
2 7760 % | 7730 % | 75 % 7561 % 10 572% | 629 % | 642 % 67 %
3 7975 % | 7699 % | 7423 % | 75.15 % ] ]
4 7592 % | 7453 % | 7530 % | 72.69 % # 9. CMSE 21 ETRI DB d& Zxt
Table 9. Results of ETRI DB experiment with CMS.

6 66.87 % | 7361 % | 7407 % | 71.93 %
12 4018 % | 5030 % | 65.33 % | 58.74 % AUH JHE | MFCC PCA GKPCA KMDA

1 948 % | 978 % 97 % 97.3 %

#* 6. CMSE & 430| DB & At
Table 6. Results of twins DB experiment with CMS.

89.3 % 94.5 % 95.3 % 94.6 %

70.2 % 77 % 78 % 775 %

20| (®) | MFCC PCA | GKPCA | KMDA 10 415% | 506% | 51.7% | 537 %

05 | 8021 % | 8358 % | 9202 % | 9202 %
075 | 8389 % | 8558 % | 9141 % | 9156 % # 10. CMSSF =4t Yrf=tS o ETRI DB &3 2}

] 8496 % | 8680 % | 9171 % | 9049 % Table 10. Re;ults of ETRI' DE_B experiment with CMS and

variance normalization.

2 8711 % | 8865 % | 9156 % | 9049 %

3 86.65 % | 8941 % | 9033 % | 89.72 % o 7k | MFCC PCA | GKPCA | KMDA

4 80.36 % | 8849 % | 87.73 % | 8588 % ! B7% | %2% | 5% | 9%6I%

6 7653 % | 8696 % | 8404 % | 8358 % N4% | 942% | BA4% | 957%
12 5567 % | 7837 % | 7070 % | 66.71 % 765% | 743% | 778% | 739%

I 7. CMSet 24 ¥Rl B WS0| DB Ay At
Table 7. Results of twins DB experiment with CMS and
variance normalization.

10 42.4 % 578 % 57.6 % 57.5 %

40| (x) MFCC PCA GKPCA KMDA

0.5 8435 % | 8205 % | 8496 % | 87.73 %
0.75 8496 % | 84.66 % | 8527 % | 89.57 %

1 86.19 % | 8481 % | 86.04 % | 8711 %

2 85.27 % | 8358 % | 86.04 % | 86.34 %

3 86.50 % | 8435 % | 8481 % | 86.80 %

4 7929 % | 82.05 % | 80.98 % | 80.82 %

6 7975 % | 7960 % | 83.74 % | 82.05 %

12 6595 % | 7208 % | 77.60 % | 72.69 %
A A% B4 458 54 9k Aol 54 43
£ 9 AFA o 10029] 31 Blo]el 52t 10%
Zolg 2 ole 7)) 8t dol s Fad Aupt i
S5 LS Te] APAERT e APEES RolF]
ot HPISE Aol AL RS Y
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Table 11. Results of TIMIT DB experiment without channel

compensation.
oA Jlg MFCC PCA GKPCA KMDA
1 9761 % | 9748 % | 97.96 % | 98.09 %
2 94.58 % | 9359 % | 95.02 % | 95.49 %
5 6523 % | 6398 % | 6207 % | 61.34 %

H 12. CMSE 3 TIMIT DB A8 Zx}
Table 12. Results of TIMIT DB experiment with CMS.

oA i MFCC PCA GKPCA KMDA
1 9125 % | 9229 % | 93.76 % | 95.10 %
2 8424 % | 81.68 % | 8432 % | 86.62 %
5 4320 % | 39.39 % | 4445 % | 44.80 %

T 13. CMSQ} 24t M52 8 TIMIT DB A8 Z1}
Table 13. Results of TIMIT DB experiment with CMS and
variance normalization.

oA i MFCC PCA GKPCA KMDA
1 91.99 % | 9233 % | 91.55 % | 9324 %
2 8519 % | 8294 % | 8341 % | 84.06 %
5138 % | 4926 % | 46.40 % | 4848 %
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