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Development of a tractor rollover prevention system by controlling wheel and
work equipment based on road surface information f
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In this study, in order to reduce the tractor rollover accidents, we
developed a prediction model of tractor behavior. Reconstructed 3-D road profiles data obtained by
the stereo-vision camera installed a gimbal system were input to the simulation. Furthermore, in
order to evaluate the rollover stability of tractor when traveling on a sloped road, we developed a
tractor driving model using a multibody dynamics analysis, and examined the rollover index by
formulating the relationship between the road slope angle and the roll angular velocity of a
tractor. Finally, using a model experiment tractor, we demonstrated the rollover prevention by
steering control based on the rollover index.






2 1 Pitch axis

2 20°
90°
90°
10 20°
Roll axis
10 20
1
o (d) Rear-right
- Camera 20°
7 — Actual
L i dar Travel distance [m]
o1 (d) Rear-right
. ey 90°
é 0.06
L
-0.06
0 1 2 3 1 5 6 ? 8
Travel distance [m]
20°
2
0.3
0.64 0.0076 @ 02 | — —EKF
2m 2m E 0.1
= 0
-0.1 5 20
-0.2
3 -0.3 9
20°
3 ( )
Bl A%
. EAE EAE) | 1
© MR EBICEHEELEANTHIL = (D) 2
TEERIEDEEET A4 ¥ (F4E)
- BEDRUEL-HROFELME
M D7V 8 BRE
© BV ERAOMORYIEEELEL
« 9
6[deq] hcm] v[mi/s] 4



h v 0=5 deg 06 r e Simulation

E o s
v Eg
h 55 15 1
T
g0
lo 0.5
& 5
0 0
1.5
h v 1
0.5
5 0
h 0 v=1.5m/s
6
0
h 0
O cri SI
ecri (1) S (2) 0

O, = \/ngrx{l—cos(fcr,-—e)} 1) SI= (1 _ 99 ){1 B (.9 )2} @)

Lytmry cri Ocri

1
MERIOEE | 1BRI19E
15 30 45 AR
1 ZXTT Y 7HIE | 0.254m/s | 70% 100%
AR5 0.333m/s | 90% | 100%
257U > 7 | 0.254m/s | 0% 100%
A RE30E 0.333m/s | 0% 100%
257 U > 7HE | 0.254m/s | 0% 80%
FEASE 0.333m/s | 0% 90%




S.SHIN, M_MITSUOKA, E.INOUE, T.OKAYASU, Y.HIRAI, M_MATSUI, J.CHOE 82
Prediction of Tractor Behavior Based on Reconstructed Terrain Profiles Using Stereo-vision 2020
Camera
Journal of the Japanese Society of Agricultural Machinery and Food Engineers 480-488
DOl
5 0 0
6
2019
6
2019

Soyoung Shin

Evaluation of behavior simulation of a tractor traveling on a ground reconstructed with a stereo-vision camera
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Stereo-camera installation configuration to improve accuracy of 3D ground recnstruction for tractor rollover prediction
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