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Analysis of Skillful Hydraulic Excavator Operation
-Correlation of Excavating Direction and Bucket’s posture-
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In recent years, some unmanned operation systems for the hydraulic excavator are required and some
tele-operation systems are already developed. However, it is difficult to realize effective operation utilizing such
systems, because the operator cannot sense condition of site. The skillful operator adaptive their operation to the
excavating environment based on the experience, and realizing the efficient excavating.

In this paper, we described the experiment for extracting operator's skill for controlling unmanned hydraulic
excavator. We discussed about relation of excavating resistance and bucket's posture from experimental results.
Furthermore, we compared the operation of two skillful operators and tried to extract skill that is not individual but
common between skillful operators on the same working environment.
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Fig.1 Concept of our study

2.1
ZX120( 0.5[ 1] 1.2[t] )
( 6250[mm])
1
( )
2
(1000[m]) 1000[mm]
( 20 )2
[2]

2.1

[No. 08-4] Proceedings of the 2008 JSME Conference on Robotics and Mechatronics, Nagano, Japan, June 5-7, 2008

2P1-B19(1)



200 200
150 \Beiome small 150
= 100 = 100
g = M s 0 m
e 0 &)”{W s -
()] ()]
S 50 & -50
-100 O[ded] -100
-150 -150
-200 -
O 1 2 3 4 5 6 7 200 0 1 2 3 4 5 6
Time [sec] Time [sec]
(a) Operator A (a) Operator A
200 200
150 150
— 100 — 100
g s0 Pﬂv\l S 50
2 0 2 0
: NG S )
< -50 £ -50
-100 -100
-150 -150
2001 2 3 4 5 6 7 20,12 3 4 s
Time [sec] Time [sec]
(b) Operator B (b) Operator B
Fig.2 Angle between bucket bottom and excavating direction Fig.3 Angle between bucket bottom and excavating direction
(CASE 1) (CASE 2)
90[deq]
4.
3.
1 Fig.2
2 Fig.3
O[deg]

(1

http://www.fujita.co.jp/release/topicnews/T2002/topicNews2002_1004.pdf 2002
[2 :
O[deq]
2005 2P1-S-054 2005
(3] :

2007  1P1MO7 2007

[No. 08-4] Proceedings of the 2008 JSME Conference on Robotics and Mechatronics, Nagano, Japan, June 5-7, 2008
2P1-B19(2)



