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Trajectory control of crawler type mobile robot with consideration of a slip
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Trajectory tracking for crawler robot is considered in this paper. Such robot has a difficulty to estimate it’s

exact position because of slippage between the crawler and the ground. To compensate the slippage, we propose

a trajectory tracking method for crawler robot based on slip-estimation using its encoders and a gyro sensor. An

actual experiment testing was carried out to confirm its performance. In this paper, we introduce the trajectory

tracking method and report the experimental result.

Key Words : Crawler type robot, Trajectory control
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Fig. 1: Kinematics model of a mobile robot
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Table 1: Value of n on various surfaces

oo n
POOO | 0.48
gooo | 0.62
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Fig. 2: Straight trajectory control
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Fig. 3: Circular trajectory control
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Table 2: Specifications of CV-04 and the gyroscope

CV-04
gooog 500|mm
goooooboooon 400/mm
gogo 26.2kg
gooooooog 480[mm
goooooboooooob 5[msec
gboboooo

oooo +100[deg/sec
ooo 0.195[deg/sec
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Fig. 5: Setup of the devices

4.1 0O0OO0O0OO0OOCO

cv-04000000 1000000D000OOO0DO 100
gbooboobooboooobooboobbooboboo
gboodbooboboooouooobo40bU0booboo
o00000o0ooOOoDOoOooOdbOooooooocev-04000
gbogobobobobobooboboooooboboooboboo
gbooobooboooobooboboobuooboooboo
gbooobotboboooooboboooobooboobooboo
OooooooooUoOooooooooooocev-040000O
gbobobOoboo 20000

gboboboooboobooboboobooobooooboobogo
00000o0oOoOopooogoogo SLe-co2b0pooopoooooo
gobooboooboooboobo 200b0obooboboo 300
gbboboboobooobooooboooboobobo 20000000
gbooboobobboobooooobooooo spgoboog
gboooboooboobooobooboooboobuoobooboo
gbol1gbobobobobooooooo

goboobbooobuoooboooboobooooo
05000000000000POOO0COOOOOO Ve
0OCv-040 000000000 114[em/s]0 0000000
(z,y,0) =(0,0,0) 0000

4.2 0OO00OO0OO0OCOOO

00000000000000x0 (y=0)0 20fem] 000
00000000 y=30,60,90[cm] 0000000000000
0000000000000000000 xO00 20fem] 000
00000000 30,60,90(cm] 000000000000000
00000000000000000000000000000
00000000000000

0000000000000 600000000000000
07090000000000000000000000000
00000000000000000000000000000
000000000000000000000000000000
00000000000000000000000000000
00000000000000000000000000000

0000000000000 (6)D0oU0DLUOoO0ODUDOUOOO
gobodoooooboooooooo

4.3 0O0O0O0OOOOOOOCOOOOOOOOODOO
oooooooboooooo

0204 0000a=e=0000000000000
00000000000000000000000000000
0000000000000020000000000000 10
000000000000000000000000000

000000 1100000000000000000000
00000000000000000000000000000
0000000 (22[cm),188(cm]) 0000000000000
00000000000000000000000000000
000000000

0000002000000000000000000000
00000000000000000000000000000
00000000000000000000000000000
00000000000000000000000

5 OO0

goooobooooooooboooooooooooooobooboboo
gooooboooooooooooooooooobobobooaoo
gobooooboooooooboooooooooooooooboooo
goooooboooooooooooboooooooooboo
gooooboooooooooooooooooooboooo
ooooooon

gboooooooobooooobooooboboobooboobooon
ooobooooobooocoooooooooooooooooo
ooo

RN

ooooooOoOoOoOOoOO0OO0OO0OO0O0OO0O0OOoO0OO SCOPE-R
gbobooooooooboooobobooobooo

oood

1] 000 :“00000000000000000000000
0000007, 010000000000000, pp.435-440,
2005

[2] K.Nagatani, D.Endo, K.Yoshida : “Improvement of the
Odometry Accuracy of a Crawler Vehicle withConsidera-
tion of Slippage”, Proceedings of the International Confer-
ence on Robotics and Automation, (to be appeared)2007/4

[3] Wong J. Y. : “Theory of Ground Vehicles”, Wiley-
Interscience, 2001

[4] S.Iida, S.Yuta : “Vehicle Command System and Trajec-
tory Control for Autonomous Mobile Robots”, Proceed-
ings of International Workshop on Intelligent Robots and
Systems, pp.212-217, 1999



lem]

100 | : : H : :
oo || —rEEER R .
—  EEuE e
o | —  EE "
v=80: BIBEH
90 b — RS | /
—  EAEE : o
: O
80 | —y=o0: BB /-:ﬁ ————————————
—  HEuE st
— 30 [ -
2 SEITHE / 2
4, /
30
L i
20 2
10
4
0 e}
-10 i
-10 Q 10 20 30 40 g0 60 70 80 90 100 110 120 130 140 130 160

Fig. 6: Tracks by straight trajectory control
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diameter)
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Fig. 10: Target trajectory for the comparative experiment
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Fig. 11: Tracks on the comparative experiment



