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Agricultural Vehicle Path Tracking Navigation System Based on
Information Fusion of Multi-source Sensor
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(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Zhang Tiemin Huang Penghuan Zhuang Xiaolin

Abstract: Four-wheel independent drive agricultural vehicles are widely used in facility agriculture and
animal husbandry of material transportation and information collection, but the navigation and control are
difficult. A navigation and control method based on optimized information fusion of multiple sensors was
proposed. The proposed system was consisted of CCD, acceleration sensor, electronic compass and
ultrasonic. The marked path information was obtained by using CCD. The vehicle posture information was
got by using acceleration sensor and electronic compass. And the obstacles were judged by using

ultrasonic sensor. Meanwhile, several algorithms were presented, including extraction of road signs
feature , multi-source information fusion and ultrasonic obstacle avoidance algorithm. The proposed system
can identify and avoid obstacles automatically. On the basis of above, a fuzzy control system was adopted
to accomplish the car navigation path tracking control. The experimental results show that the method of
information fusion and navigation control is correct and effective.
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Fig.1 Working environment and sensor configuration
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Fig.2 System composition
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Fig.3 Multisensor detection area
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Fig.4 Flow chart of main control program
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Tab.1 Fuzzy control list of deviation input and output
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Fig.6 Car and identify path relative location
(a) ZEHRATHIT A (b) ZE B m AT, 473807 1) 22
(e) HEE WA ATHITEMA  (d) 5475007 1 #wA

AEM 4 1 1) 2 1) B o A T AR A S B v D0
FCf B S 3 Hpt 1 A5 R A 08 I s B 3
) 72 A B R

R /02 B 1) 1 i e AR A R OB P A B
W2 FroR o K/ 5 At i AR R & 0 o 4 4
S :4.5.6 .75 HLXS I 14 52 B - 23 B2 3 24 00
20.30.,35.45 cm/s, /NTEEG A AU R R /)
Y38 LA s /0N A R R T RO S R, AR AR
T it 119 25 2% 7T O BT , A T i o A o

k2 HaGHESEESHNRMIZESTIR

Tab.2 Fuzzy control list of turn and speed
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Fig.7  Simulation result of fuzzy controller
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Tab.3 Data of tracking trajectory deviation cm
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Fig.8 Experiment of trajectory tracking navigation

LEFS

(2) W ELZRER LB 12 7 9T /1 1 R
B R 2 AR AN TR B 12 19
AR, 7 A K 0 1 B 22 I
FHL, B B 2 MK 4 250 LA BB

(3) 0 0 4 40 30 1 T B AL £ 40 74
R, L W 0.7 105 4 6 22 2 1 A
U A B O S PR BB AR

(4) TEBLA AT T 45 20 CCD L)
PRIAB R MRN8 0 B
32 WAREBENTESNLB

AN T o M 7 0 £ R
AN R 2 ) B 5 51 T U B
AN U RS AL 180° 3k B 1
321 A

L 0 st BB 4 3 48 22 5 4
T L0 7 [0 L F1 5620 45°, 285 R 3 3 %4
RIS L I R 9 Sk 5 0, A 9 B .
SR TR T

td ~
4 ~
’ ’ N
G a)\ Ja; \
/ 0 \
’ \
1 \
] \
! |
' 1
\ ]
\ ’
\
\ ,l
N
N /,
\\ ’/
N~-- —ﬂ

RS L PR R

Fig.9 Top view before and after vehicle turning
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Tab.4 Turning error of vehicle
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Fig. 10  Experiment of turning, obstacle avoidance and translation
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