Data Collection and Evaluation of Speech Recognition
for Motorbike Riders

H. Tanaka, H. Fujimura, C. Miyajima, T. Nishino, K. ltou, and K. Takeda
Graduate School of Information Science, Nagoya University, Japan

Types of noise Noise in the Speech Data

Additional noise

There has been growing demand for the multiplicative H Estimating the SNR of an utterance

ability to use a cell-phone and a - \
navigation We assume the log-power distribution of the utterance as a Distribution |
system while riding a motorbike, two-mixture Gaussian; lower is noise and higher is speech. of speech |

Then, the SNR of the utterance is calculated as the |Distribution

Numbers of frames

+ An eyes-free & hands-free interface is ‘ difference of their averages: 26— iotinosoH ‘ ‘
required for operating information appliances. ‘ acoMu;?cSltjrr;Lgsfer Construction | Gaussians are estimated using an EM (Expectation SNRS His=
+ We investigate the feasibility function of dalabase \Maximizalion) algorithm. 1, 4 logP /
of speech recognition for BT T T t" 7
motorbike riders. ’ ':gs‘?g'“"i?y of 1 "ngng'"g Average SNR [dB] Distribut.ion of SNR Distribution of SNR
( speech recognition speech data for city road for expressway
748 City |Expres wo ————————— 1600
. : r road | sway &0 Lo
Measuring Acoustic Transfer Functions - = =
Nose-mic 218 151 5 800 5 800
B Measuring the impulse response () Ewo 5w
s " ; = 0l 0 :
ATFs between artificial mouth of a head-and-torso simulator and each microphone xgl&l) 20.0| 11.0 0 5 10 15 20 25 30 35 40 45 0 5 101520 25 30 35 40 45
measured using Swept Sine signals. SNR [08] SNR (48]
Head-and-torso
Room-size 7mX7mx4.5m B&K(4128C) Y \ » Average SNRs of the data captured by the mouth-mic were lower than those of the nose-mic.
Background noise 12.7 dB ¥ The noise was caused by turbulence at the gap between the helmet and the neck.
- » The range of all the distributions is broad.
Reverberation time 150 ms

v Both the power of the riders’ voice and the speed of the motorbike varied widely.
» There are two peaks in the distribution of the mouth-mic.

v The mouth-mic was more strongly influenced by wind noise than the nose-mic.

¥ The lower distribution mainly consists of the data uttered during moving, while the higher
one mainly consists of the data uttered during stopping.

Speech recognition on motorbike

Experimental conditions

Sampling frequency 16 kHz MFCC (12)
Analysis window Hamming Feature vector AMFCC (12)
A Log-energy
Frame length 25 ms
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appropriate microphone positions for riders’ speech recognition.
!k v These were flatter and had no sharp dips in the speech band.
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Baseline : models were trained using the matched condition

e.g., the model for the mouth-mic and city roads was trained from the data
captured from the mouth-mic under city road condition.

= = 1 MVN : baseline + mean and variance normalization
(‘L Recoding equipment | ~ "
Merged : MVN + models were trained from the data of both conditions
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 We analyzed the acoustics in a helmet, and then confirmed microphone positions.

Examples of speech utterances
P s ] ~ nose-mic (#4) and mouth-mic (#8)

Device-controfing commands  : “cancel” mE TR - . .
xplored the feasibility of speech recognition for motorbike riders.
Information retrieving commands - “I'd fike to fisten to Billy Joel's ‘Just the Way You Are’ * P ty p 9

» Correct rate (city road condition 83.1% ; expressway condition 77.6%)
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