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Abstract: In order to study the intelligent wpite “eontrol of aircraft towing vehicle, realize accurate and efficient
recognition of the voice command of pilot in the<airpott environment, and solve the problems of large computation, high time
complexity and low recognition efficiency of the' traditional Dynamic Time Warping (DTW) algorithm, a new optimization
algorithm of DTW with constraint of hexagonal warping window for vehicle speech recognition was proposed. Firstly, the
influence of warping window on the accuracy and efficiency of DTW algorithm was analyzed from three aspects such as the
principles of DTW algorithm, the speech characteristics of towing vehicle instruction and the airport environment. Then, on
the basis of DTW optimization algorithm with constraint of Itakura Parallelogram rhombic warping window, a DTW global
optimization algorithm with the constraint of hexagonal warping window was further proposed. Finally, by varying the
optimization coefficient, the optimal DTW algorithm with the constraint of hexagonal warping window was realized. The
experimental results based on isolated-word recognition show that, compared with the traditional DTW algorithm and the DTW
algorithm with rhombic warping window constraint, the recognition error rate of the proposed optimal algorithm is reduced by
77.14% and 69.27% respectively, and its recognition efficiency is increased by 48.92% and 27.90% respectively. The
proposed optimal algorithm is more robust and timeliness, and can be used as an ideal instruction input port for intelligent
control of aircraft towing vehicle.

Key words: aircraft towing vehicle; speech recognition; Dynamic Time Warping ( DTW); warping window; global

optimization; isolated-word
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Fig. 1 Schematic diagram of intelligent speech recognition

system of aircraft towing vehicle
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Fig. 2 Flow chart of speech recognition
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