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Non-contact Laser Measurement of Rutting Surface on Loose Ground
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Abstract; The rut geometric analysis is necessary for studying the interaction between the driving wheel
and the loose soil. A laser scanner that consisted of a laser sensor and a 2-D traversing frame was
developed to measure the digit parameters of ruts in the soil bin which were produced by the rigid wheel
on loose soil. The maximum scanning area was 650 mm X400 mm, measurement range was 0. 05 ~65 m
and scanning resolution was 0. 1 mm. A laser scanner with 1-D traversing frame which might be more
appropriate for the measurements of rut deformation in the infield of rover was also discussed. The

experimental results showed that the scanners could obtain the sections and the 3-D graphics of the

surface of ruts by using contactless measuring method without disturbing the ruts.
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Non-contact measurement

Distance laser sensor
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Fig. 1 Laser scanner with 2-D traversing frame
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Fig.2 General structure design of soil bin and laser scanner
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Fig. 4 Position relation of scan in soil bin
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Fig.5 Position relation of line scan in infield

2 HRE5OMW

2.1 B EEfR R IFHIARE

o P 00 RORS SO I B A e HE AT o, —
PRGBS £ (0.3 +0.2L) (mm) , L S 4
BEES A m' ' T OGS AR = N R
AN TAFREEEAE 1 ~3 m WEWN, 7
OGN B AL AR AT 3 m [ N AERR 0.5 m R —
0 A S T 10 Y, 2 BT 2 (e AR Dy
TR RS R . WOLIN AL B B br 2 ith AN 8] 6
B

y=x+1.4534
R*=1

03500 1000 1500 2000 2500 3000 3500
WOLIFEAL RS AF (¥ 5 2 /mm

6 OGN B AL A 1 bn i 4 2R

Fig.6 Result of calibration of distance laser sensor

2.2 THERBFEREARE

RIS R B RN B T R . AR
AN ) (9 80T 22 50 A SR A T R 5 0 B N R R
T e JEE R 00 4 SR A 1 8.9 PR, Hrp ZE AR B
B R LEC150 Y B 26 0 B8 15 8 2% I 45, 5 4t
2 T B R A4

MIE 8 FIIEL 9 ] DLE Y, G 3 T R Y 4
X BN F B2 50 U0 B 1) 26 6, 3 32 202 o A i
PRI | 01« 2 B0 0 v A Rk, L o o oy
PR, Y A0 R e 4 kAR M AR R R R O
KA G 5 ZE A0 0 5T U AE & Al
+ RCR S B R 8 B A B TG R A Rk

F7 Ml e i 4

Fig.7 Measured rut in soil bin
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Fig.8 Results of measurements under different load conditions
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Fig. 10  Results of surface scan under different slip ratios
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Fig. 12 Results of sections measuring of rutting surface

under different servicing conditions
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