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Research on precise positioning technology for AGV based on
multi-object vision and laser integrated navigation
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Nanjing 210016, China; 2. Jiangsu Key Laboratory of Precision and Micro-Manufacturing Technology, Nanjing 210016, China)

Abstract : In order to further improve the positioning accuracy of AGV ( Automated Guided Vehicle) and meet the requirements of high-
precision positioning occasions, a precise positioning method based on binocular vision and laser integrated navigation is proposed in this
paper. Firstly, the method proposes an AGV position and pose control technique based on binocular vision real-time measurement. The
multi-object vision system is used to recognize a number of circular identification points on the guide wire side, and the forward looking
prediction and accurate pose determination are completed. Then, the improved least squares fitting ellipse algorithm based on algebraic
distance variance calibration is used to determine the coordinates of the identification centers. Combining laser scanning and visual
positioning information, the Unscented Kalman Filter (UKF) algorithm is adopted to realize the multiple sensor data fusion; and finally,
the accurate positioning is realized. Experiment results show that after using the proposed method, the positioning accuracy is improved
obviously, the control curve becomes smoother, the positioning robustness becomes better; the attitude adjustment accuracy can reach to
+0.5 degrees and the comprehensive parking positioning accuracy can reach to +1 mm.

Keywords : automated guided vehicle; integrated navigation; unscented Kalman filter (UKF) ; precise positioning
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Fig.1 The AGV guiding device model
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vision and laser

K2 @@ @B E R E i 3 AR
HL, OREEFOLHHE L, © .© DW 7R i 5
PRI, @FR I T 51 28, A bR R X-0-Y 2L AGV H 1K



2832 & I £ ¥

38 %

HUOE R SRS, DA RTEE 7 AR R Y e gy 1), ZE A
PET I ZE A A X B aE T 1) o XY XS 40 S S i R T
R a5 I B 5| 4 0 i e B R, XD XS A N R R
55 BHAGALEREE A 2 M BE B R 22, hy by 23 HAG
PRI (@FR PSRRI S O EE B, A0 Wk /N4 ZE 4k
HHEHL R Dy 015 351 LTI A o
1.3 HESMAEFLIRRE

HAETMARGH Z B R 5 e A X6 R 400U
T B E M RS e TR A BB — > — 4 1
HEBR BRAE N LB AR BR 2 X, -0-Y,  FF % AGV 1R S AL
PRRNBINIE Q = (x,,y,,0,) HRIEEEHLTNIPZSEL,
ALK MR AR R A bR R AE R LA AGY AR ALl 32
PIASE AR 2R X,-0-Y, T, it MLE Aot e 52 B
WA G AR IR B H AR AR AR R T AR (x,,
y,) o LV, AGV 1THEREE, 6, S AGV Wi M B,
M gmis s AR 2 . /TG 7 I Ae bR R OC R — 3, R
5 [ A A AR AR R AN A 3 TR

B3 SFMARGLIRRLR

Fig.3 Coordinate system relation diagram of the

navigation system
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Fig.4 The image pre-processing result
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Fig.8 The integrated navigation system device
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Fig.9 The image processing process
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Fig. 10  Comparison relations of location deviations
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