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Abstract This paper describes the results of comparative evaluation of ETSI ES201 (WI007) and ETSI ES202
(WI008), which are the standard frontends for distributed speech recognition. As the evaluation index, the word
accuracy for each speaker is used in addition to the overall word accuracy. The experimental results using AU-
RORA-2J confirmed that the WI008 achieves much better recognition performance than the WI007, and the WI008
still has the problem of speaker dependency.
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Fig.1 Process flow of the WIO08 in the terminal side.
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Fig.2 Process flow of the noise reduction part.
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Table 2 Conditions of the recognition experiments.
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Table 1 Training and test sets of the AURORA-2J.
Y- FAbEvh il e F¥ )V | SNR
Clean training 1104, 8,440F3E | 2L G.712 Clean
Multicondition training | Fl £ Subway, Babble, Car, Exhibition G.712 Clean, 20, 15, 10, 5

FAMEYFA 104 44, 4,004 #3% | Subway, Babble, Car, Exhibition G.712 Clean, 20, 15, 10, 5, 0, =5
FAMEYvFB BE Restaurant, Street, Airport, Station | G.712 [CE
FAREYFC 1044, 2,00233E | Subway, Street MIRS AL

#3 BBEMEE (WI008)
Table 3 Word accuracy (WI008).

Clean Traming (%Acc)
. B R C
Exhibition Average Restaurant Sireet *° Alirport . Station; “Average Subway M Street M. Average
Clean . . 98,44 98.63
20 dB X X . 98.11 97.16
15dB 96.00 93.73
10 dB . X . 90.22 86.30
54dB . . ] 73.03 65.70 70.69
0dB .92 . R 38.66 3647 3852
-3dB .| -2 } y 6.46 12.79; 7.84
Average | 7629 : : 895  79.20 7587 7798

Overall

Average
98.48
97.52
95.00
88.16°

Subway  Babble Car

Multicondition Training (%Acc)

‘ ) B: .~
Exhibition Average Restauran{  Street | Airport i Stafion
: 99.73
9913
98.94 3
96.38 i 5.3 ! 97

Overall

Average
9.77:
99,50
99.00
96.82,
89.94:
69.78

: Average
9.79.
99.59:

99.23,

Clean
20dB
15dB
10dB
3dB : . 88.85

91.80

0 dB . . 2. 69.07

3B

Average ‘24.0

#4 N—ATA AT HBOKBE (WI008)
Table 4 Relative performance (WI008).
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EThTW5, WIS DRX—Z T > (WIOT) IZMT2R0K
BERERATRYT. UBEEMREE %Ac) LBRVEBROEH
BROEDTHS.

H&’xloo (1)

%Acc — %Acc of Baseline @)
100 — %Acc of Baseline

ZZT, NREBBEEK HRIERMESY [REARDIKTH
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ELTHERENTWS.

%Acc =

ROKER =

33 .2 32.73
85.98 .. 91,781 48} 91.01

#34& D, Clean condition D35, SNR15dBH LD EEE
90%EL E, SNR10dB D& ZTH 90%IE W I EARRBNES
NTW3. %7z, Multicondition training D &L, SNR5dB

A | B C__ | Overall
Clean Training 61.12%] 60.39%| 51.84%| 59.09%| DPEETHRIFWROEBEMMEEERL TWD. THid,
Multicondition traini 20.09%]  43.79%! 33.88%] 36.08% JOY FLY RTCOLBEREEHTE NS LETIE, BHRO
versge T d0s1o 520942 e NI

BEEICGENDDOTHS. BL4OR—ZA51 IZHTIHRIK
ERMSH, WIS DEEOREINM[AXS.
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#5 EEBOHBIRREORKM, B/ME, TigE RERE

(WI007)

Table 5 Maximam/minimum/average value and standard devia-

tion of the word accuracy for each speaker (WI007).

A B C Overall

Clean training | BKff | 69.53 | 68.75 | 70.17 | 69.35
B/ME 17.10 | 9.13 | 20.44 14.58

T | 45.96 | 43.10 | 49.44 |  45.51

EWREZ | 10.18 | 11.60 | 10.20 | 10.75
Multicondition | BA{E 99.05 | 94.92 | 97.53 | 97.09
training B/NME | 74.16 | 54.14 | 62.36 | 63.79
Wi | 91.55 | 80.12 | 85.82 | 85.83

WMEE | 504 842| 6.67 6.72

Average BAME |84.20(81.84(83.85| 83.22
B/MV# | 45.63 | 31.63 | 41.40 | 39.19

EHE | 68.75 | 61.61 | 67.63 | 65.67

EMREE | 7.61]10.01| 8.44 8.73

%6 BEBOHBERMEORKME, BME, FHE, RBEREE

(WI008)
Table 6 Maximam/minimum/average value and standard devia-

tion of the word accuracy for each speaker (WI008).

A B C | Overall

Clean training | Bkf | 93.10 | 93.55 | 90.83 | 92.83
B/ME | 52.50 | 52.89 | 49.21 | 52.00

FHE | 79.10 | 77.56 | 75.76 |  77.82

BmEE | 824 838 832 8.31
Multicondition | BA# | 99.73 | 98.51 | 98.64 | 99.02
training BN# | 76.47 | 67.27 | 73.90 | 72.27
FEIgE | 93.26 | 88.89 | 90.68 | 90.99

EMEE | 480 | 594 5.08 5.31

Average BAME | 96.41[96.03 | 94.73 | 95.92
B/ME 64.49 | 60.08 | 61.56 | 62.14

FHE 86.18 | 83.22 | 83.22 | 84.40

BHEE | 652 7.16| 6.70 6.81

THESNEHLOTHS.
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Fig.3 Histogram of the word accuracy for each speaker (Clean
training, Testset A, Subway, SNR5dB).
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Fig.4 Histogram of the word accuracy for each speaker (Multi-

condition training, Testset A, Car, SNROdB).
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Fig.5 Percentage of speakers that the word accuracy is more than
2% (Clean training, WI007).
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Fig.6 Percentage of speakers that the word accuracy is more than

2% (Multicondition training, WI007).
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5 & B 713 Clean training @B &, X6 & 81E Multicondition
training DFETH 5.

H&0, UFOZENGMn5.

o HETMHEOEEM-2E<TIEE, TOHHAE
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o —HELT, z=900D&LZI%NDEELHRTE
ZSNRIZEEBE 3% &, WI007 Tid, Clean training D&
Clean ® %, Multicondition training D513 SNR15dB LA £
T$HB. —5, WI008 Tl3, Clean training DB &1L SNR20dB
2AE, Multicondition training PP EILSNRIOABEALTH D,
A AIREAL SNR ORBEMEA S TV 3.
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Y%Acc

M7 HABEREEN %L EOFEEOBE (Clean training, WI008)
Fig.7 Percentage of speakers that the word accuracy is more than
2% (Clean training, WI1008).
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Fig.8 Percentage of speakers that the word accuracy is more than

z% (Multicondition training, WI008).
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