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Introduction to the Intelligent Excavating System: Concept design of
Intuitive Operator Control Unit
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ABSTRACT

Civil engineering construction work has always been accompanied by a high proportion of tasks that
are either dangerous or unpleasant or both. Enhancing the general working environment and boosting
safety levels are critical issues for the industrv. In addition to that, the industrv has been slow to
utilize automation & robot technology, and there is substantial scope for the use of technology th boost
efficiency, cut costs and improve quality levels in construction.

a bid to address this issue, Ministry of Construction & Transportation launched a five-year
project in 2006 entitled Development of Intelligent Excavating System. The aim of the project is to use
telecommunications and robotics technology to minimize inefficiencies and eliminate the dangerous and
unpleasant aspects of the construction process through the development of specific applications such as
IT-equipped construction machinery and advanced construction management systems,

In this paper, the project infroduces on the research and development content related to
multi-disciplinary, a intuitive operator control unit(Robot Technology) included.

Keywords: Automation & Robot technology, Intelligent Excavating System, Intuitive Operator
Control Unit.

1. M B

4302 AI/EZFAE UPA, HY, A 5o S48 9 999 WALl 2
2 Dy B& 4H8e BolE Aotk wF A2 AL ARew &L vhae
A3 250 99 ABE HuE AR A% Sud § 5 o 2eld 9EReE DAL

]

lo rIr
%m LR
o i
KL TR}
Hodr g2
Xl

rlr

1

2

« S « FSU SN AT A4 Emaill rainz@hotmail.com, redmoo80@hotmail.com
wx GhoFuistal 7] A Fe 5 WAl Email suprasy@paran.com
s Rl el dytER Y 2d8e vkl Emaill empas@hanyang.ackr
wxxx Gty WMEEY A e AALTY Email 2zigee@hanyang.ackr
wkkks QI ZEFO|(F) F4ATA FF Emaill junehyun.jang @doosan.com
serkex 8 Y YU a 71 A F8H B4 Emaill cshan@hanyang.ackr



3

AT Ho[TAY, 2002). o]#F £HFT RFH EA(nFsl 23, tAate FAE ols =5 AN A
8, dF Aeez Ag AN oE) B wUA B P AFU)E A9Y ogE U A4 1ol &
Aol & 4 FedAolthA G T, 2001 A5 49, 2003)

o] FAE A7) S ok Fol vtz AdmER ) AAFFAL LML AMY % T,
BT, NT & F7le& §-5@gstel 127t 7129 G4 A4714S 3280 24471 4449 $9s
Fray] fs) FAHATE o] Aol AFow B 2%y @A~ AFtHThe Research group of
Intelligent Excavating System, http Jwwwiesorkr)E ‘HetrlEn A4lEe] g9, e T8 2

aE7} 7};(] M7)1E Y 3 ek ohstA]

g 2 =
2899 & E]Oiﬁ} EE 2 ATEe AT F29 B QuEaR)(F)E FHoE R W), A7
@7 718, AAAGAH 71hE 4R gk d AaNger ojfold AT7HY ZzAne HEEE T
g B 01715*01]"1 Agehs A d FAb Az e ol dFH = A e FAde A
a7 A A vlen He uy A4E 3 A= e

h
A EFTS A8 AAGRe} Ayte) |
AdE 94 Aol g AgA IS LT A5 Faa

2 =g ey &4 < e 514 8 2
5o AzEs fdd AR dAA0 Aawe gt} A% 2w
A 8 MMI(Man Machine Interface)®] %& ] ZA, AAHARE
Age AHds] AT 4 s 2RI)%(RDY o Zopolu),

¥ HFEE AL 1A, A4 5 GG ol ATVOS FAY A BFAAE Aes ¢
A ARG DA 2 bl AR 5 A ek A sl A6 W Ao e
&, ofe] opel BeAARo] Fojdk TR Fah 159 AN Jug ATl WYL FA FA F
FATE Aol veh FVak] AP PR AR B 5 s AR FEBY,

B ATl 250 QA AREE AFU8 L 2w,

21 M1KEe A7

A BB R S4A7 Y B Amel da) A3E gonz Eoz Dol FNE 2Rl
Foe gAshs Aol EAvls web) A)

AAATI7] As) Agelol el A4 ke A% 3D
=)
[s]

AR QAT MY B Aol 2 Fo) 16e Bsol vgd Awel 4 WS 3D Mol
FEHIL BARS A FNEE WG] e Azl A8 Aa9e dnelEY Z2age) gw
2508 @tk EY #4] ABE dAdtel WA BaW NEET 9, S8, Ageke] B4 Al

5
& =9, 58, e
Adoz YlA AgAS AT AT FuE ALa Bu ope 2 a;xu 2 3ol
g
%

e Mo Y FAel 7\18}—2— s § gens 223

i
]
2
2
ol—J

#,

o2 HEWAME 44 AL ALUl 4D HAES B 44 3 FAS zqgosN £7 4%



gL e,
Atgl 2% @ Task Planning System& & Al53Ael H/W 2 /Wt 948 B3 208 A5d &
b 2o HE b3 AEE 9 A5E 7Ee Ade =R, sPddEd @4 719 Task Planning
&

System e A¥H A % B 4% A9 Fa AP A% 4T AL 2 98 AAE ANYT

i a2

T 1 MR A7y s

22. M2MBel A7
259 AMZE(Kangari, 1991; Cusack, 1994; Hiller, 1996; Lee et al, 2006)3} 2 F=2 i Hopo A&

A4A 09 Bade] T AETRER, AAA4YRE, AAHZYE T2 RopolA AV]e FHIL o]
FolA 1L glem(Farritor et al, 2001; Hollingum, 1999; Lee et al, 2007), Bt} s AL=E FHA1A
< 9l

I FRA/ANH J1Ete] o Tl a Stk webd 2418l AE % A5HNES EFAC
o AUl £84 R HUHE Al A Baael e oo, AW 7S FH BgAUS
53 220 AT /1SR Aa AZAE 47 BEE 9429 esjdelty Add 877
uostel) mgo] Bt A4 TR 9% ATd AYBAYNG ATHel ok 9% A5 24wkl
A7k 5% shm, @4 2ol A8H BYRIEAL Fohel ST ARIH SFeIA @k

32

i

eI TRIAITINE Kismmia

0% 2 M2ME A7 &



. - Y,war,

dv wo EK W m T EM BN F W 0=
e gl = i o

N R T oap ™ F = M T =T = 4
o o = W - ) o<

W R TagpZeilead g A =

R T o TN o WP T oM om

o —_— lsrul —_

N R T W OoE D v Y B =l © 4] i lw!c
T o T YooF ™ g B2 oo RS
o T < ¥ , T oD T
7 o g TR N iy o w

2 o SO O W ok g A -~
W™ o F oo o ou Ko T o
m o ooE o How T ® B o
T o ou wmﬂoﬂoﬂqwﬂwwﬁ% W R
R L] " "2 < N o Wm .M
b = b3 —_ —
o ; T = O el mo
cUR Liﬁ%aﬂ%ﬁﬁrﬂﬁ 3o
i iU - o = e el
2L~ W T ZzFTE 5w of
W = = 1 :
ma T B BLOE mp B oy Ko & Mo
= % W == WI. ™ o Mgy = ‘W\l ﬂnl
Mo 5 L GO T A oo G o=
o BT G S R B R e N = o7 =™
N N e o Bl B o o Fan
2o UL I I A < L in 2T L
Qo F oA i N Moo m I 4 T S o o
o w W e = o g < . © i
w o 7 it T o 7 SR
Ho u.o el M p; .ww_ Tor =< 1 el Jw. C, ol a ﬁ; m bx M_)
0 & T o R T R4 EY 2 4 X
e T mEwodwos oL S S 5 o
o m O A BT R e 20 R 83 ® SR
I I O R o= nl & ™ 5 ™
o %x@u V- G gr 5 g ==
oy o L of wk R o \m, w 8 = 3 uo M g M m}d 5o 2
oy P~ L i S~ ) | . g
mog R Emﬂmﬂmumﬂ,ﬁ/%%%. 2 % 4 %Jmﬁ
Al T TN R T 2 o T
< ’ s e o ke
T (I O N SRR po - =+ B
mma oy ok [y Ao wo = 3 ﬂq . JL N ;,M i HE R= T )
oA Do S I B O & E_W®
T T § W 5 o VoK o 3
e U: i ol AL o % Wm_ i) o n = S
—_— T S Brt ] G =
~ TR X lliie Vo 9 g T/ g%} = - ]
— % o ~ ol oo o ) oW ,mrw g o & o
pe do M o d o B L . — A_ el
T oy Of < g By X =R - =%
) It T ., 2N -< o4
Moob go , Wﬂmﬂll.é. B oo g B S g -
r_ s ol B2 ow R, % i = e N
~ T =1 WK ot Ay op =% 3 ~odm
T oA oo — oe A - N = gl
LR RRe 2 s 3w AT S ==
o owow Bl o Ko oo T g TR o X il <y
iy S I A TR Lo F onl AN
MAw g T T T e o T
ol VE T T o " EE
rrE L I EEThmumra o e
= i _ AR o i fo o
S SN B A - SGRCR l  C N
I = o dv ™ 3 o Sl X
% Jo = | A I A L ;5
HE T & R TV W T ® o

i

[

abz)e} A
7

0CUe]
17 gk

+

kS
&

T

toll =80l
T

YR
Holstr] £

gl
Rz
e

3}

s 71%ole

&

7]

o

Ak

kgA

of] A}

L

] =ty Aerd
3] 73

Ho}7t 7hestA

DERE

o

ki

2

o)

L

=

2a

8 /|
A 5}

bs}

-
[}

239 A
Agatel Bt

(cabin) <t A FEs

saE

A

R8s

Ll

+

=



= A2 I0CUIA Zedare] Aol fas 9ae Qe 247 Bedn, A ddz ey o
2 A719] i luckero] A9 AEAE W WP A 10CUAN AW AT 4 e FA
AAe} 10CU 7he] W SARA7} Bedd 19 4=

uJ

i<}
ko 1
= o
_‘V_‘a
M3
o
o
J}i
|14
gk
Y
2
X
o
M
>
1
s
S
o
i
)
o,

Excavator ¢ Envroprent Ifagaation
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