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Speech control method and system realization of mobile robot in
reverberation environment
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Abstract : In order to meet the diversity requirements of mobile robot interaction control and improve the speech control performance of
mobile robot, a speech-based mobile robot control system is designed. Through analyzing the control signal transmission process and
speech signal noise source of the robot in using environment, the composition scheme of the mobile robot speech control system is made
up. The main flow for the implementation of front end speech recognition section is given. And the de-reverberation algorithm for speech
enhancement is emphatically designed. By fully utilizing the potential spectral features of speech, a de-reverberation algorithm is
proposed based on combined non-negative matrix factorization and deep neural network. Firstly, the speech signal features are obtained
through matrix decomposition, and then the feature vector is generated to train the activation function, which reduces the training
complexity of the deep neural network model. The comparison analysis shows that the proposed algorithm possesses superiority in solving
the speech reverberation problem. The control software was written, which was embedded in the speech recognition algorithm. A speech
control platform of industrial mobile robot was built to verify the effectiveness of the speech control system. In the reverberation
environment, speech control experiments were conducted, in which different people performed multiple actions on the robot. The results
show that the system can realize the speech control of mobile robots. The proposed speech recognition method can achieve the average
correct execution rates of actions of 96% , 95% and 93% , respectively for the mobile robot under the reverberation conditions of 0.3,
0.6 and 0.9 s.
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Fig.1 Reverberation signal model



5511 40

L G5 R EREE T RS S AL AT G R R 5k X R G 167

ARSCBAT AR SL AR A TE - P AR 40 2 200 O il
T AL B 0 A0 s ML s A RS Sl 4y, B2 S AL
M NIE TR RGBT RN 2 FoR, Fm i
MR A SN AL G (55 R4 AR5 AR HI 385 G 5l A
FIR 4 AR (5T RS T A v A AR S L, R
EBE T 2o — B g 3 5 DB e UM, 4R A AR
B T PR IR R S R AT g, P2 AE
BT BRSO NG V-1 WU A 2, SRR i i
RGNS At S — B A 5 B4 R o B i R 2 TR Y
(iE, 2 TAL B4 15 5 fifk Tk i 52 BLIE 5 3 56, AR I
TEE RS P 2R EERT RO AE 2R R e R 2
LA A F Sl 42 il 78 23 i s 155 U1 285 SR e 45l 1) s 5
A ALG S, WS IR B AL Nz gh, R4
7 G RS A TR MR S R R R R GBS R A
TR T SCURAA A

K2 Bahblas Nk EEH RG4S

Fig.2 Scheme diagram of the mobile robot speech

control system
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Fig.3 Dereverberation algorithm
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Fig.5 Comparison of the evaluation index values among

different algorithms
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Table 1 Correct execution rates of the robot actions
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