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Real-time Motion Detection for Intelligent Agricultural Vehicle
Based on Stereo Vision

Tian Guangzhao An Qiu Ji Changying Gu Baoxing Wang Haiqing Zhao Jiandong
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; A real-time motion detection method based on stereo vision was designed in order to meet the
need of precise navigation for intelligent agricultural vehicle. Multi-thread feature points detection was
used to improve the efficiency of traditional SIFT algorithm. Normalized comprehensive distance algorithm
(NCDA) was used to delete the error matched points. Finally, vehicle motion was calculated by the
position variation of feature points in adjacent moment. Experiments showed that the average detection
time spent was reduced and computing efficiency was raised up. Error matched points were successfully
recognized and erased by NCDA. Measurement errors in one time were less than 0.004 5 m in x- and
z-axis when the speed was 0.8 m/s and image grabbing frequency was 5 Hz. Measurement errors in
x- and z-axis were less than 0. 15 m when the vehicle kept moving for 10 s.
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Fig.1 Flow chart of improved SIFT algorithm
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Fig.2 Sketch of image segmentation
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Fig.3 New vector set
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Tab.1 Experiment result of feature points detection
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Fig.4 Result of preliminary matching
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Tab.3 Normalized comprehensive distance
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Tab.4 Experiment data of motion detection
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