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A Speaker Pruning Method for Reducing Calculation Costs of Speaker
Identification System
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In this paper, we propose a speaker pruning method for real-time processing and improving performance of speaker
identification system based on GMM {Gaussian Mixture Model), Conventional speaker identification methods, such
as ML (Maximum Likelihood), WMR (weighting Model Rank), and MWMR (Modified WMR) are that frame likelihoods
are calculated using the whole frames of each input speech and all of the speaker models and then a speaker having
the higgest accumulated likelihood is selected, However, in these methods, calculation cost and processing time become
larger as the increase of the number of input frames and speakers, To solve this problem, in the proposed method,
only a part of speaker models that have higher likelihood are selected using only a part of input frames, and identified
speaker is decided from evaluating the selected speaker models. In this method, MWMR can be applied for improving
the identification performance in speaker identification even the number of speakers is changed, In several experiments,
the proposed method showed a reduction of §5% on calculation cost and an increase of 2% on identification rate than
conventional methods, These results means that the proposed method can be applied effectively for a resl—time
processing and for improvement of performance in speaker identification,
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Fig. 1. Speaker identification system applied speaker pruning method.
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““able 2. Computation amount according to used speaker and input frame rate.

o 10 20 30 40 50
10 33,075 44,100 66,150 88,200 110,250 132,300
20 55,125 66,150 88,200 110,250 132,300 154,350
30 77.175 88,200 110,250 132,300 154,350 176,400
40 99,225 110,250 132,300 154,350 176,400 198,450
’ 50 121,275 132,300 154,350 176,400 198450 220,500
60 143,325 154,350 176,400 198,450 220,500 242,550
) 70 165,375 176,400 198,450 220,500 242,550 264,600
80 187,425 198,450 220,500 242550 264,600 286,650
) 90 200,475 220,500 242,550 264,600 286,650 308,700
100 231,525 242,550 264,600 286,650 308,700 330750

B 3. ML HUEE MR8t 29 ABTHYH(A AZHXHI M2 AEE (%)
““able 3. Identification rates according to the used frame-ratio and used speaker-ratio in ML method.

20 30 40 50
88,68 90.00 90.15 90.31
9047 9047 90.47 9047
90.47 90.47 9047 9047
9047 90.47 9047 90.47
90.47 9047 90.47 9047
) 60 90.47 9047 90.47 90.47 90.47
i 70 9047 9047 9047 9047 9047
i 80 90.47 90.47 90.47 90.47 90.47
i 90 90.47 9047 90.47 9047 047
i 100 90,47 9047 90.47 90.47 9047
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Table 4. ldentification rates according ta the used frame-
ratio in MWMR method.

Used frame (%) identification rate (%}
10 80.t5
20 88.88
30 92.06
40 91.90
50 92.06
60 91.90
70 92.06
80 91.90
90 9206
100 91.90
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