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Abstract: To achieve robot voice control and avoid environmental noise interference, a robot voice control instruction rec-
ognition method based on improved Mel frequency cepstrum coefficient (MFCC) feature extraction and deep neural network
(DNN) is proposed. This method utilizes linear discriminant analysis, maximum likelihood linear transformation, and speak-
er adaptive transformation to process MFCC features and obtain new speech features. Meanwhile, the acoustic model is im-
proved using the deep Boltzmann machine, and deep neural networks and harmonic enhancement techniques are used to con-
struct the speech enhancement method. Experimental results show that the proposed feature based on improved Mel frequen-
cy cepstral coefficients can significantly reduce the error rate in speech recognition. and further reduce the error rate by using
an improved deep neural network hidden Markov model. Under the condition of 20 dB, the average error rates of this feature
and improved deep neural network hidden Markov model are 24. 9% and 22. 1%, respectively, which are both lower than
those of other methods. The above results indicate that the proposed speech recognition method can achieve accurate recogni-
tion of noisy speech and improve the ability of robot speech control command recognition.
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