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Object detection and tracking algorithm based on audio-visual information fusion

HUANG Zhanhua, CHEN Zhilin, ZHANG Hanxiao, CAO Yusheng, SHEN Muhong
(Key Laboratory of Opto-electronics Information Technology (Ministry of Education), School of Precision Instruments

and Opto-electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Aiming at the defect that the single vision tracking algorithm is easily affected by the occlusion, an
object detection and tracking algorithm based on the audio-video information fusion was proposed. The whole
algorithm framework included three modules: video detection and tracking, acoustic source localization, audio-
video information fusion tracking. The YOLOv5m algorithm was adopted by the video detection and tracking
module as the framework of visual inspection, and the unscented Kalman filter and Hungary algorithm were
used to achieve multi-object tracking and matching. The cross microphone array was adopted by the acoustic
source localization module to obtain the audio information, and according to the time delay of receiving signals
of each microphone, the acoustic source orientation was calculated. The audio-video likelihood function and
audio-video importance sampling function were constructed by the audio-video information fusion tracking
module, and the importance particle filter was used as the audio-video information fusion tracking algorithm to
achieve object tracking. The performance of the algorithm was tested in complex indoor environment. The
experimental results show that the tracking accuracy of the proposed algorithm reaches 90.68%, which has
better performance than single mode algorithm.

Key words: object tracking algorithm; audio-visual fusion; object detection; acoustic source localization
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Table 2 Average error of azimuth ¢ and ¢

FRAAR mm CFHIRE/ (°) e FIIRE (°)
(0,0,500) 3.418 2.891
(0,0,800) 3.254 2.724

(0,200,400) 2.921 2.230
(0,500,500) 3.396 2.486
(200,0,500) 2.855 2.492

(200,500,500) 2.423 2.362

(150,400,200) 2.827 2.069
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Fig. 11 Comparison of tracking effect of three algorithms
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Table 3 Tracking coordinate values of three algorithms

Wik PR ARUSE  ARMVAEIRES ABVAIRES  AbRE
F5 EN HREE onsy  CIney 7

67 (833,366) (923.427) (903,387) (869,378) (911,425)
77 (925,353) (1002,426) (972,397) (961,372) (945,422)
80 (953,322) (1029,428) (989,374) (982,361) (961,422)
86 (950,320) (1058,429) (1009,378) (998,369) (982,422)
96 (982,501) (1085,476) (1076,483) (1039,494) (1042,484)
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Fig. 12 Error curves of audio and video sequences
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Table 4 Performance comparison of three algorithms

ER7S W/ % SRR GEFTIR Al /ms
FRRENL 74.48 4.1
PTG R B 83.46 23.0
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