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Abstract Performance improvement of noisy speech recognition is urgent for practical use of speech recognition
and methods for this purpose should be compared on common evaluation frameworks. We organized a working group
under Special Interest Group of Spoken Language Processing in Information Processing Society of Japan, to develop
evaluation frameworks of noisy speech recognition to compare many methods for processing of noisy speech. In this
paper, we review the series of CENSREC series and then introduce the reverberant speech recognition evaluation
framework CENSREC-4, the newest CENSREC. Finally we describe the road-maps of future CENSRECs.
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Table 1 Recording equipment and conditions

Microphone SONY, ECM-88B
Microphone amplifer | Thinknet, MA-2016C

A/D board TOKYO ELECTRON DEVICE,
TD-BD-8CSUSB-2.0
Loudspeaker B&X, Mouth simulator Type 4128

Speaker amplifier YAMAHA, P4050

16 kHz (Recording is 48 kHz)

Sampling frequency

Quantization 186 bits
0.5m
Mouth Microphone
simulator
Height: 1.1m

B1 A2 NAEBINSRRORE

Fig.1 Recording setup for impulse responses

b, BEAF—2RHLTOR, HTK IZ &% HMM 2H/R
WAV T HEHREND,

3.1 BE&xF—4

3.1.1 A VINAEEF—-4
BLOREBEEY I L—vardaizdic, W ohD
AV ARERIER LT, 4 VOV ARSEORERCIE Time
stretched pulse (TSP) &% [13] 2 B\ 7. TSP E5DETR
131,072 AT, 16 EIOFMEMEIC & D& SNR ZBERL TW3
CENSREC-4 T 8B (A7 4 A, TLR—&k—j, H
W, YEXFL—L, STV, HIE, S8E BF)ORET
RIS VIRV ABERBAVTVS. IRBEGEE1ILRT
HNLBBEEZRBORBETRE 1 LRTRETWEREH
T35, ELOPBICBNT, A 7074 Y ZREOHRRNG
ERBLE. BHREBLLTRIELAVEEZAY, IUAY
Tal—&BEERIC, S0 T73 GRS FHBICR
Bl TRV Ial—REe14o07+ RO 0.4m
TH5. Ffz, SUVVRBETRIAIN T+ 2ET—TNVD
FeBE L. BEEETIIRA Q7+ EBKTHIEENT
VWARNRZARTD LR, 4707+ ViE0.3m BNIBICR
Bl
BREBONREHC BT 2 REFR (Teo), BEZL, &
EBIUKHEE 2I0RT. BREREBLURESZLVVORK
BEEZNTh 0.05 HHIT 0.5dB ThH5.

3.1.2 ¥YIal—yary7F—2(kvyhrA tvEB)
BB TOZER, JU—VEBICA YV ABERS
BRABTLICE>TYIal—varvLiF—&ty %42
#E%5. 2 Y—rERIE CENSREC-1 DEDLEA—TH Y,
11 F8 (“ichi,” “ni,” “san,” “yon,” “go,” “rokun,” “nana,”
“hachi,” “kyu,” “zero,” B XU “maru”) OB AEHFOHE
BEINBSERFTHS. Thbid CENSREC-1 fERREFICIN
KINLBOEHVTWS. BHEBATNY FEv A4S



&2 AVNVABBRREORENMN, HEEL)), BEBIULR

Table 2 Reverberation time, ambient noise level, humidity, and temperature of recording

Room Test set Room size [m] Reverberation time [Tgp] | Temperature | Humidity | Ambient noise level [dBA]
Office A 9.0 x 6.0 0.25 sec 30°C 40% 36.5 dB
In front of an el- A 11.5 x 6.5 0.75 sec 30C 50% 39.0dB
evator

In-car A Middle-sized sedan 0.05 sec 20°C 44% 32.04dB
Living room A 7.0 x 3.0 0.65 sec 30°C 54% 34.0dB
Lounge B 11.5 x 27.0 0.50 sec 27°C 50% 52.5 dB
Japanese tatami- B 3.5x25 0.40 sec 30°C 54% 30.0dB
floored room

Meeting rcom B 7.0 x 8.5 0.65 sec 27°C 52% 48.5 dB
Bath B 185x1.0 0.60 sec 31°C 62% 29.5 dB
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e Remote

Ciosed microphone
microphone
(headset) Height: 1.1m

B 2 Recording setup for real data

# 3 Evaluation sheet for basic sets
(a) Correct:
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