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Simutaneous localization and mapping for autonomously-navigating agri-
cultural vehicle based on panoramic vision

LI Sheng-hui', XIA Chun-hua®’, JI Chang-ying’, ZHOU Jun’, TIAN Guang-zhao’
(1. Zijin College, Nanjing University of Science and Technology, Nanjing 210023, China; 2.Nanjing Research Institute for Agricultural Mechanization ,
Ministry of Agriculture, Nanjing 210014, China; 3.College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: Simutaneous localization and mapping based on panoramic vision( PV-SLAM) was developed for the au-
tonomous navigation of agricultural vehicles. Firstly, the principle of inertial navigation system (INS) was analyzed to de-
sign the hardware circuit module of inertial measurement unit (IMU). Secondly, the motion model of agricultural vehicle
and the observation model of panoramic vision system were established. Thirdly, the panoramic vision (PV) was combined
with IMU and Extended Kalman Filtering ( EKF) to realize the PV-SLLAM process for autonomously navigating agricultural
vehicles. Compared with traditional visual SLAM (vSLAM) , the number of landmarks was averagely increased by 80.2%,

and the success rate was increased by 15.8% using PV-
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AP ALEE A LS B S B R FFST. (E-mail) Ishhui2006 @ method. To conclude, PV-SLAM could perform better in

163.com agricultural work owing to its more accurate extraction of

SLAM, under the condition of little or no fixed landmarks.

The average accuracies on x and y directions were en-

hanced by 35.3% and 37.8% respectively using PV-SLAM
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enviromental landmarks and less dependence on fixed landmarks.
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Fig.5 Observation model of panoramic vision system
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Fig.7 Modification of observed value based on inertial measurement unit (IMU)
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Table 3 Acquirement of environment landmark
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N 93.3% , REANREIE R EIBTT .
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PE 158 M E AT
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Fig.8 The results on open loop path
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%4 PV-SLAM Wik 4R
Table 4 The result of PV-SLAM algorithm

fEGE 58 SLAM

AWFFTHEH H PV-SLAM

‘ piest
WS g xEEE Y EGOFEIRE oW T PR
B2 (m) w2 (m) (m) L) B2 (m) (m)
Al i 0.084 0.081 0.149 0.069 0.065 0.121
A2 = 0.081 0.079 0.142 0.052 0.048 0.089
B1 = 0.103 0.102 0.179 0.073 0.069 0.124
B2 = 0.097 0.095 0.171 0.056 0.051 0.093
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Cc2 = 0.121 0.119 0.188 0.059 0.056 0.095
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