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Abstract This paper introduces a common database, an evaluation framework, and its baseline recognition results
for in-car speech recognition, CENSREC-3, as an outcome of IPSJ-SIG SLP Noisy Speech Recognition Evaluation
Working Group. CENSREC-3 which is a sequel of AURORA-2J is designed as the evaluation framework of isolated
word recognition in real driving car environments. Speech data was collected using 2 microphones, a close-talking
microphone and a hands-free microphone, under carefully controlled 16 different driving conditions, i.e., combina-
tions of 3 car speeds and 5 car conditions. CENSREC-3 provides 6 evaluation environments which are designed
using speech data collected in these car conditions.
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Table 1 A list of recorded 50 words.
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Fig.1 Microphone positions for data collection: Side view (top)

and top view (bottom).
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Table 2 Recording environments of testing data.
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Table 3 Training data of cach evaluation condition.
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Table 4 Testing data of each evaluation condition.
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Fig.2 Grammar written in EBNF.
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Table 5 The amount of training data for each evaluation condition.

ETTHEE <A 70k | Condition 1 | Condition 2 | Condition 3 | Condition 4 | Condition 5 | Condition 6
B3 3608 3608 —_ _— 3608 3608
TARYT | B 3608 —_— 3608 3608 —_ —
&t 7216 3608 3608 3608 3608 3608
b3 10442 10442 —_ — 10442 —_
BEET i) 10442 — 10442 — - —
it 20884 10442 10442 — 10442 —
it 28100 14050 14050 3608 14050 3608
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Table 6 The amount of testing data for each evaluation condition.

ELTEE IOk | ENRE Condition 1 | Condition 2 | Condition 3 | Condition 4 | Condition 5 | Condition 6

R EST 898 898 — — — —
NH—K On 900 900 — — — —
L7323 (Low) 887 887 - — — —
i 5+ I7 3 (High) 900 900 — — — —
=547 On 896 896 — — — —_
4] 899 899 —_ — — —
it 5380 5380 — — -_— —
TARY Y WEHET 898 — 898 — — —
NY—F On 900 — 900 — — —
I73> (Low) 887 — 887 — — —
b1 ] I7 3> (High) 900 — 900 — — —
*—F 44 On 896 — 896 — — —
M 899 — 899 — — —
&t 5380 — 5380 — — —
ait 10760 5380 5380 — — —
W ET 848 848 - — — —
I73> (Low) 850 850 — — — —
L7323 (High) 895 895 — — — —
el =547 On 849 849 — — — —
240 897 897 — — — —
Bt 4339 4339 — — — —

{EdET BHET 848 — 848 848 848 848
I73 (Low) 850 — 850 850 850 850
. I73> (High) 895 — 895 895 895 895

& =547 On 849 — 849 849 849 849
Ed] 897 - 897 897 897 897

&t 4339 — 4339 4339 4339 4339

& 8678 4339 4339 4339 4339 4339
EHET 900 900 — — - —
L7232 (Low) 900 900 — — — —
. I73> (High) 900 900 — — — —
e *+—5 4% On 899 899 — — — —
i) 898 898 — — — —
&t 4497 4497 — — — —

FEET BHET 900 — 900 900 900 900
I73 (Low) 900 — 900 900 900 900

I7 3> (High) 900 — 900 900 900 900

W #*—=F 44 On 899 — 899 899 899 899
40 898 — 898 898 898 898

&t 4497 = 4497 4497 4497 4497

& 8994 4497 4497 4497 4497 4497

&t 28432 14216 14216 8836 8836 8836
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Table 7 Details of CENSREC-3 baseline evaluation results (%).

Condition 6

EITEE A0k | HNEEE Condition 1 | Condition 2 | Condition 3 | Condition 4 | Condition 5
i E T 99.89 100.00 — — — —
NY—F On 99.33 99.89 — — — —
I73> (Low) 99.55 100.00 — — — —
1% I.73> (High) 97.78 99.44 — — — —
*—F 4% On 98.77 99.67 — — — —
4] 99.11 99.33 — — — —
g3 99.07 99.72 — — — —
7ARYY WEET 99.44 — 99.78 — — —
NY—FE On 98.78 — 98.89 — — —
I73> (Low) 90.19 — 94.02 — — —
e I7231 (High) 53.56 — 53.44 — — —
=744 On 81.47 — 81.36 — — —
fadi] 89.66 — 89.88 — — —
. LR 85.50 — 86.21 — — —
g3 8 92.29 99.72 86.21 — — —
WEET 100.00 100.00 — — — —_
I73 (Low) 100.00 100.00 — — — —
I73 (High) 97.99 98.77 — — — —
R #*—F 4% On 98.82 99.41 — — — —
fodil 99.11 98.55 — — — —
3 99.17 99.33 — — — —
EEEST EHET 98.00 — 99.17 88.21 56.60 45.99
I73> (Low) 90.82 — 94.12 77.41 54.35 35.18
L7313 (High) 62.57 — 60.11 41.79 43.46 28.83
= *—5 44 On 79.27 — 78.56 65.02 47.47 37.57
4] 64.66 — 65.33 45.60 23.97 15.27
3-8 78.73 - 79.10 63.17 44.92 32.33
205 88.95 99.33 79.10 63.17 44.92 32.33
WHEET 99.89 99.89 — — — —
I73 (Low) 99.67 99.89 —_ — — —
I73 (High) 97.67 99.22 — — — —
s #+—F 474 On 99.78 99.78 — — — —
i 96.66 95.21 - — — —
k3-8 98.53 98.80 — — — —
EET WA ELT 92.33 — 95.56 64.78 29.67 21.78
L7323 (Low) 85.11 — 89.44 48.22 30.67 19.89
. L7231 (High) 59.67 — 55.22 37.33 40.78 22.44
am =75 4% On 78.31 — 79.20 49.72 30.03 23.92
a3 24.83 — 21.83 15.37 7.80 6.46
LB 68.07 - 68.27 43.10 27.80 18.90
EXi 8] 83.30 98.80 68.27 43.10 27.80 18.90
3.8 88.43 99.31 78.36 52.95 36.20 25.50
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Table 8 CENSREC-3 spread shect.

[ — CENSREC-3 Evaluation Results j ]

CENSREC-3 B

line Results (%).

Condition 1 | Condition 2 | Conditi

3 | Condition 4 | Condition 5 | Condition's | Average

8843 | 9931 | 7836 |

5295 |
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CENSREG-3 Word Accuracy (%)
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CENSREC-3 Relative Improvement G
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