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Abstract

Complex and changeable off-road environment influences the mobility and flexibility of vehicle a
lot. To improve mobility of off-road vehicles, the terrain conditions including slops, soil types,
moisture content and vegetative cover must be sensed. In this paper, the state-of-the-art sensing
techniques are analyzed and compared firstly, the comparison results show that by deploying light
weight sensors in situ soil, the soil properties can be monitored quickly and precisely. Based on
this, an optimal soil sensor deployment method is proposed. Simulation results show that this
method not only guarantees the coverage ratio of sensing area but also improves localization pre-
cision of sensors, which possesses practical value of application.
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Figure 1. Curve: system result of standard experiment
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Table 1. The standard of scoring
= 1 SRk

_ - . FEIRTEEAE S
IR AR EF=TY Tas L20A
14 24y 34
PG LIRS HA 1 1~2 3~5 >=6
T2 L3RR TR0 1) 2 2 1~2 3~5 >=6
IR 2 IR (A~ 4 3 1~2 3~5 >=6
7B L RAIRE 4 mm 0-5 6~20 >=20
KR Ak FE ] 5 s >600 2~600 <=1
BT R + B3R + LT 6 = Hh hid
[X 45875 75 AR 7 cm <=20 30~400 >400
IR 8 m >=1 0.1~1 <0.1
fR IR = 9 g >1050 501~1050 <=500
(AEPN 10 w >15 8~15 <8
RYFER (5L + HdlIkiY) 11 min >30 1-30 <1
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Table 2. Comparison of different terrain soil sensing methods
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Figure 2. The partition of area
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Figure 3. The decision of sub-area side length
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Figure 4. Stitching by sub-areas
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Figure 5. Anchor deployment strategies

B 5. T = A SRR

X

TE S
=~ = At
2

=

B2
o dF of
T I It

A

]
© o o |
® o ©
by ‘..’.o.o-
[ ] .‘...A. T
%A f‘ﬂ -

25 g
o'.A"o “'a-
o o2 ‘o:.

Figure 6. Anchor deployment of different strategies
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Figure 7. Comparison of localization accuracy between different strategies
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