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Design and Experiment of Maize Field Inspection Platform
Based on Multi-dimensional Perception

BAN Chao DONG Naixi HUANG Xiulian MA Yueqi JIANG Longteng CHI Ruijuan
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: A mobile inspection platform based on multi-dimensional perception was developed to enable
intelligent inspection and monitoring of maize growth dynamics, drought stress and diseases in wide
fields. Firstly, the chassis assembly’s steering system, drive system, and control system were developed,
and the steering and driving functions of the inspection platform were implemented, using the Arduino
UNO controller. Secondly, a multi-dimensional sensing system that consisted of a global navigation
satellite system/inertial navigation system ( GNSS/INS) integrated navigation system, light detection and
ranging ( LIDAR) and camera was constructed. The time synchronization scheme, data communication
structure and information acquisition software of the sensing system were then designed to enable the
patrol platform to perceive its environment and visualize. Finally, the chassis driving performance test
and the perception system environment perception test were performed on the inspection platform in the
maize field. According to the test results, the inspection platform’s average minimum turning radius for
left turns was 2 922 mm, its average minimum turning radius for right turns was 2 736 mm, and its
maximum climbing gradient was greater than 26. 7% , the average straight-line speed under position PID
control was 0.523 m/s, with an error of 4. 6% compared with the expected speed of 0.5 m/s, the
average deviation for 15 m driving was 0. 636 m, and the average deviation rate was 4. 24 cm/m, all of
which met the field driving performance requirements. Under the ROS system, the sensing system was
capable of reliably gathering platform position information, high-precision 3D point cloud information,
and color 2D image information, enabling the inspection platform to perceive the surroundings in many
dimensions. The research result can be used to guide the intelligent creation of a maize field inspection
platform.
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Fig. 1  Overall design schematic of inspection platform
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Tab.1 Chassis assembly design parameters

S8 Hfi
800 x 600 x 1 100

K x $E x &/ (mm x mm x mm)

A BE/mm 500
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Fig.2 Structural diagram of chassis assembly
LORRIRGRE 2. FedOlL 3842 3. T AL 48 4. BOLE
IRTRR S, EAHURCER 6. FHMIE 7. WIFR

3
2

1

B3 Ferm R G E &
Fig.3 Steering system structure diagram
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Tab.2 Hub motor parameters
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Fig.4 Drive system structure diagram
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Fig.5 Control system hardware and signal framework
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Fig.7 Dynamic response curve of driving wheel speed
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Tab.4 Topic information of each sensor
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Tab.5 Minimum turning radius test results mm
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