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(A Study on the Automatic Recognition of Korean Basic
Spoken Digit Using Energy of Special Bandwidth)
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Abstract

Through the use of energy ratio of special bandwidths of basic vowels, recognition of Korean
basic spoken digit is performed in logical combination with a zero-crossing rate and an  energy
parameter.

In the experiments for recognition of the digits, the speech signal of spoken digits is filtered by
a lowpass filter of which the cutoff frequency is 10KHz, and then sampled at 20KHz of sampling
rate, In the speech signal processing, we used four FIR digital filters, and the order of filter len-
gths is 61,120, 25, 25respectively. The filters are designed by using Remetz exchange algorithm. b

As a result, the recognition rate of 92% for the three speakers is obstained.
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Table 1. Qutput ratio of low and high frequency
band pass filters(a) and(b).
{a) (b)
N1 RD N1 RD
1 ©.54385D+@1 1 2.85210D+21
2 211474002 z 8. 487B9D+01
3 0. 53609D+31 3 Q. 14622D+02
4 0. 42987D+D1 4 0. 15D66D+Q2
5 2. 15202D+02 5 0. 15855D+03
& @. 14325D+02 6 0. 34063D+03
7 2. 15104D+Q2 7 @. 907880+@2
g B. 44534D+D1 B Q. 95430D+D3
? 3. 2a874D+@3 9 0. 37662D+03
12 2. mamgmg 10 @, Z6B56D+03
11 @.35344D+0 11 B. 11938D+@3
12 @.32375D+23 12 Q2. 16950D0+83
13 @.27512D+@3 3 O T7I5SDaT
14 0, 49387D+0% 14 D. 140700+
15 2. 1898504 15 . 13423D+@3
16 D.B0316D+B3 16 0. 15748D+03
7 @.4:774D+03 17 @. 49297D+03
18 @. 33259D+03 18 8.3939@D+@3
19 @.813740+03 19 . 423@9D+@3
z @.15475D+23 -2 @. 28%65D+@3
21 2. 15048D+@3 e
2z Q. 8904 D+07
23 B.17565D+07
24 0. 161080403
25 0.344@5D+03
6 2. 22658D+03
27 2.15788D+03
z8 8. 11546D+03
9 0.220210+03
3 ?. 18100D+03
31 Q. 26597D+03
az B. 11658D+03
33 0.885330+03
34 0. 33056D+07
35 0. 11663D+04
34 2. 18548D+03
I7 B. 17374D+04%
g @, 58810+03
i) @, 833060 +NI
40 0. 16990D+03
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Fig.1. Comparison of FFT spectra and LPC spec-
tra for Korean basic vowels.
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Table 2. Frequency characteristic of each band-

pass filters.

7+ iz} 7] 72 43} (normalize) ¥ {2 g Fais
o]z fer fs: fs, fe.
61 0.05 0.075 0.125 0.15
70 0.065 0.085 0.125 0.145
101 0.0125 0.025 0.075 0.0875
\*120 0.0125 0.025 0.061 0.0735
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Table 3. The output ratio of each bandpass filter.

NI RA RE RC RD

1 0.52517D+0 R.64571D+82 A.43318D-01 2.537 .00+
< @, 54229D+00 B. 69852D+0 D.39491D-01 @.50868D+01
= @.327450+00 B. 616240402 9.31842D-R1 B.5971%4D+01
4 9.339870+00 0. 65092D+02 @.361640-21 B, &ITHID+DL
5 3. 552380+00 @.676%7D+Q2 0. 432040 -21 0.55375D+01t
b 2.79427D+00 Q. 106%7D+23 @.35240D~-R1 @.47270D+021
7 9.50z1D+0Q Q. 66143D+02 0. 46@48D- 21 @. 584710+01
8 9.35778D+20 2. 6601 1D+DL 9. 30498D-B1 R.56269D+D1
° 8. 39273D+20 0.71352D+22 B.2518¢D-01 B.47683D+81
B D.24932D+00 2. 68%04D+02 B.28|499D-01 2. 4B460D+01
11 nonTeer oo @.74697D+03 3. 206700 -1 DL AT
12 0. 15471D+01 2. 18396D+03 3. 20445D-01 @, Z2835D+01
13 2. 11063D+a1 3. 13422D+@3 @.22429D-01 @, 27212D+01
14 D, 100465D+D1 Q.12148D+23 a. D91 @, 26493:D+01
15 2. 148D +A1 B. 16349D+03 0. D-01 2. 34995D+01
1é [ | S t. D-@1 @. 28926D+R1
17 Q. 167920+ B. ZB4L73ID+02 Q. 40198D-01 0. 488630+01
18 B.19322D+01 9. 19346D+03 2. 30881001 @.30928D+021
19 D.230875D+03 2.28171D+0% B.414770D-01 0.506130+01
g @.17neI kel 3, 17%34D+05 2.31384D--21 @.31700D+21
1 @.42173D+03 3. 319735D40% 2.50586D-01 @. 13IBTD+D
pece 8. I5688D+03 . 2B742D+D5 8. 343.9D-@1 ?.384180+1
3 0.23184D+03 9.2@3131D+03 0. 427730 21 B.3735°0+@1
i Q. 14729280402 2.141B3ID 04 2.533980-0) @, 5054 +21
ol 0.21507C103 0.21081D+0% 0.35251D-01 @, 3454901 D1
4 B.14310D+07 @, 14613D+04 B. 49@4RD~B1 2.50099D 101
o 0.08B64D1 B 8. 78870D+@% 2.493410-01 @. 9B6690+01
B @, sT448D+01 B. L4069D+07 0. 315780-21 0.338570+01
29 0, 42116D+01 @.37961D+03 Q. 36274D-01 0. 32496D+01
Kil 1L LTTI3DY0 2.347970+03 Q. 22311D-021 2. 15694001
21 D, 7B664D+DY 0. 7822@D+03 2.31996D-81 9.31815D+01
3c @, 41984D+01 D.35794D+03 B, 22659D-01 B, 19966D+01
3T @.65338D+01 2. 774631D+03 @. 26803081 . 30868D+21
Sa @, 44301D+Q1 0. 449563D+03 2.31%98D-01 ?.32070D+01
30 7. 32984D+01 R. 441450403 . 19073D-01 Q. Z4722D+01
N3 0. 449340401 0.43033D+23 %.33337D-21 D, 34034D+01
7 Q. 460824D+00 9.818340+82 @.26226D-01 2. 35284D+@1
38 B.573610+00 B. 794368D+02 2.31122D-01 D.41549D+01
™ Q. HTTVED+BA -8 402 9.33201D-21 @.41626D+C [
49 0. 4n92D+00 D.71173D+0% 9. 24482D-01 B.37642D+01
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