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Frame Selection, Hybrid, Modified Weighting Model Rank Method for Robust
Text—independent Speaker Identification
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In this paper, we propose three new text—independent speaker identification methods, At first, to exclude
the frames not having enough features of speaker’s vocal from calculation of the maximum likelihood,
we propose the FS (Frame Selection) method, This approach selects the important frames by evaluating
the difference between the biggest likelihood and the second in each frame, and uses only the frames
in calculating the score of likelihood, Our secondly proposed, called the Hybrid, is a combined version
of the FS and WMR (Weighting Model Rank}, This method determines the claimed speaker using exponential
function weights, instead of likelihood itself, only on the selected frames obtained from the FS method,
The last proposed, calted MWMR {Modified WMR), considers both original likelihood itself and its relative
position, when the claimed speaker is determined, It is different from the WMR that take into account
only the relative position of likelihood, Through the experiments of the speaker identification, we show
that the all the proposed have higher identification rates than the ML, In addition, the Hybrid and MWMR
have higher identification rate about 2% and about 3% than WMR, respectively.
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E 1. ¥X1292 N-best RAT list
Table t. N-best likelihood list for speaker model.
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Table 2. Analysis condition for pre-processing.
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" Pre~amphasis coefficient 0.98
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Table 3. Identification rates of each method according to number of speakers for test and number of frames for training (350

Test Frame).

35 o CIJr{{01E] 91.43 94.29 94.29 94.29 94.29
280x} 10K 100 100 97.15 100 100

131 2 crI0 4 tdk 87.79 87.79 93.13 93.13 100
Cia2ik} 10k 89.31 89.31 9847 98.47 98.47

1023 =310/E] 14k 85.2% 85.29 94.12 95.1 95.1
28X} 10k 97.06 98.03 99.02 100 100

316 E30[E] 14k 87.66 87.66 89.97 90.82 90.82
Clr2ix} 10k 93.35 93.35 97.78 97.78 98.1
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Tabde 4. Identification rates according to the number of frames for training, the number of speakers, and identification methods

(350 test frame).

T s Al 4 5K 6k 7x 8k 9K 10k
M 91.43 94.28 97.14 97.14 97.14 04.28 100
a R 94.29 94.29 94.29 94.29 a7.14 97.14 97.14
MWVR 94.29 94.29 94.29 9429 97.14 97.14 100
ML 87.79 8473 83.96 84.73 85.45 87.79 89.31
3 WV 93,13 94.66 93.13 9.18 96.18 96.95 98.47
MWMA 93,89 95.41 93.89 96.95 96.65 9.18 98.47
M 85.29 89.21 89.21 94.12 96.08 93.14 97.06
zgf WR 04.12 96,08 96,08 97.06 98.04 9804 99.02
MWMA 95.1 96.08 96.08 97.06 98.04 98.04 100
M 87.66 8861 89.24 90.82 91.77 90.82 93.35
f'.'a? WMR 89.87 9272 93.35 9335 0557 95.87 07.78
_ MWMR %.18 9399 9399 943 952 962 98.1

1 5, 238 752U Sg w0 HAE ZQ 40 ME Shgmale|o] AHE
Table 5. (dentification rates for models having different training frames vs. models having different test frames in modified

weighting model rank method.

“ro. of speakers| no. of test frames | 4k 5k feK 7k 8k 19K 10k
02 1350 95.09 96.07 96.07 97.05 98,03 98.03 100

600 9803 97.05 9901 98,03 100 100 100

- 1350 94.90 95.85 05.85 96.81 97.77 98.08 97.77
F400 95.54 95.85 97.13 97.45 98.72 98.40 98.72

1500 9745 96.49 96.09 98.09 98.09 98.40 98.72

a1 600 98.40 96,81 97.45 98.40 99.36 98.72 99,04

£700 07.13 97.77 98.72 98.72 98.72 98.72 98.72

1800 97.77 98.40 98.72 9872 98.72 9004 9968

1900 9872 3872 99.36 9936 99.36 99.36 99,68

B 11000 98.40 9936 99.36 99,36 9936 99.36 9968
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Fig. 2. Mdentification rates for models having different training frames (f4k, 17k, f10k) vs models having different test frames
in modified weighting model rank method.
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