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Analysis of Skillful Hydraulic Excavator Operation
-Skill Analysis based on Simulation-
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In recent years, unmanned operation systems for the excavator are required in order to realize safety operation

under bad environmental condition for human operator and some systems are already developed.
difficult to realize effective operation utilizing such systems.
unmanned hydraulic excavator. We are comparing the operation of skillful operator
with non-skillful operator and discuss about the result for modeling of operator's skill.

operator's skill for controlling

However, it is
In this paper, we described to examine to extract

Since these results, we have

investigated that skillful operator is tracing uniform excavation trajectory with quick moving and it causes the

efficient operation.

Key Words: Hydraulic excavator, Unmanned control, Skill extraction

1. ®#E

— I, ERTHESEIVEETIE, TOTHEE LT, M
JEY 2 ~OVEORBRERIC LS B (EHA) OHEIEER
VEETH L. MWEIEERE TR, U LIZHm o=
HRHETRGNPARLETH DRSS, B oOEE N Z b
D b RIVNEOLERBRE, S5 OREOERIEN
HAFRETIEELRATNIERLRNWZ ERNDSE. 20Xk o7
BB CHBRMM A EIET D &, AR —Z 2R XA FIL
ENFET D EREERH D . T DD, HEFREEM O A L
WRD BN TS, T, EERIEIC L DA FEIF
e (1]2], —HIXERLELINTVER, TNHDT AT
AT, AXL—FEFBBICHE LV A TEIZL MG E
FENRIBERIEZIT O 120, EBROIEEGFTOEEREZ LR D
BETAHZLEVRRNEETHSD. LN -T, HEMNEFEY7ZY O
RN IRIL, AL — & DS BRI IR V A A CHIET
LHABICHNTER TS, —J7, WMEY s ~VEF % B
THZEICEDEANMCFEREZOND. AL TIEL, B
ELTZRICBWCHEISEEZ &S 5 L5 ICRtSns. Ly
L, 60 COHMEE L TWZRURIIZR L TSN R EE T
BB, BEIRNEALT B IREIVEREIC L@ A L.
TRSITH L TR A L —21%, BREBRICHES O THRERR
AL, WICHEENO ORI EEEZEIH L TONE L0
LTINS,

F T TARFFETIE, BEA L —Z OBEE AR 5
& CERMER AR L, ThE Ll ) AN ER R O %A
HIEL AT LAEBRE¥ETHIZEEEMET D, Fig LITEEFE LN
BRETHVAT LAOMALRT

EFELITINETI, T —FEEROMES 3 LK
EROEET — & FHZAT 9 ¥ AT AORESE L F2H SRR ) 5 IY
LT —%, WET =2 EbNMRICOWTHE L
72 [31[41[51[6]. AR T, INE LZERT - 055075
Raflbdl e bIcHEBEY I 2 L—2 3 UKo TRIT
L, 2T D84 N L — X O E i3 5.

Doaratan
Autonomous

/1'_ Exfraction Modeding
Operation
' """"‘“I" =——=>"sia [——""] Control Rule
T

= Ilnpll:rr.&!ﬂ::illu'-! !

Shllful Opersd cxr

Autocnomous Excavabor
{ BRckchoni)

Fig. 1 An approach of our study
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Fig.2 Trajectory of the bucket by skillful operatdr
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Fig.3 Trajectory of the bucket by non-skillful opaator
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