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(F 1) Shift in Types of Works for Earning.

Objects Degree of

Trend Types to Handle Automation
Industry of 1stkind | Unstructured ]
(Agriculture) Half —done

Industry of 2nd kind | Hard Structured O
(Manufacturing) Well —done

Industry of 3rd kind | Soft & Flexible AN
v (Service Area) Much to be done
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=7h AR & }%5}7} Atslel o] d F e oA
o2 FRAAY AW—old YEEe] A F
G ki=A

Mul& QEro] A Al AE](Service Automation
System : SAS)& oJv] o2 7}x] g2 a5
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A d& Eojual
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(3) 9498 HzZ A AH(Remote Medical
Assistance System)
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Abgake] A /71 A% % (interaction)
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o <l 25 (Guide Robot)
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o gesd WA 2238 B, 240 Y48 ¢
WE B 2R gol ¥ 4 9

o 714 &2 B (Household Robot)
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(Home Automation)9] &8 g o|th
o ¢ =8 2 X (Entertainment Robot)
i3s3 njdy 22 spd7e] kg B
2X, Jolng A 22X o] o] ——’7—2?}‘:}-
o 22 2B(Cleaning Robot)
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e 12X (Sentry Robot)
Fa7), 2B Ee 99499 £8% = 23
o A E 28 (Mailman Robot)
HREFAE YoM $HE 58 A4E X
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o 958 & HZE ZXE(Medical Surgery—
aid Robot)
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Picking small objects on the table

Operating wall switches
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(7) Fe]AHj A X}%i}(Repair Service Autom-

atlon)
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(8) A=}t Al H A] A=l (Car Wash System)
A ®ol ol &HI e AFA ALAXE 4
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(% 2) Value Added Employment [1].
$B % Millions %
Government and Government Enterprises 735 15 25.3 20
Goods Sector 1247 26 25.3 21
Service Sector 2891 59 70.1 59
Aol & FASo] HORITHIE 1 F=). kit A, ® 43 BzEld waeag -
d&d o3, 19929 dA v A 5y At A Ol /‘1‘51’“X}5§H 2 AZEE A
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MH|ARSR(Service Robot)
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Industrial Service Field 8_ %ﬁ (Agriculture) %_
Welding Robots ISAC-HERO, DeVAR Mars Rover
! R . a. HEe)7)
Robot L L § %
Intelligence @ @ . b' —,—E}
. 9. LA B8] A(Food Service)
wvironment
Modification . @ O a. S E Fh)
User b' %};]% ;\(j_% gl kﬂ;“q
Trainirs Nostrand®} Sampson& ¢Jd) BAZ Ar| AR

®

Low Autonomy

2

Limited Autonomy

O

Full Autonomy

(28 4) Spectrum for robot development.t

AE Fgsk= Aol Fgsdth.  Nostrande}
Sampson’5 ;0] A3 Mu|A A} gHo H=
2 R&DA Wi 7]gd 5852 O3 59

Bolil 9tk o] ayd] yehd Zzke] Rolo) of
sl oAl AlFH oz disiad ges 2ol
1. A7 7t3 (Health Care) o}
a WYL TR BE SR F, g
b A A Ff AL B27)F SATFAA, 7)E
2. n%(Education)&o}
a. E|AREAg
b. Attention motivators(Talking, singing,
dancing)
c. 287le &
3. AFFA 37 (Office Environment ) #o}
a. A2
b. A M| ~/gA A
4. 7}AH&-(Household Use)
a. 7 RY (R4, #927])
b. 7HN& AMula(£XE, SAME, s
)
5. 918§ €74 (Hazardous Environment)
)\}301-
[+]

o

i

HAls EAAA

ZEAA, S7IALAAA

6. 2# o] &8 (Space Application)
a. $57
b %Y, 2842 §

7. A8 28 (Deep Sea Application)
a. A A
b, -2

a.
b.
c.
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1 B R&Del7h Belo} ool ue} 444
A7} S solo} Brin 42,
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Government Funded/Nonprofit R&D I Privately Funded/Profit Motive
Health Care — Household

Tech Flow Education

Hazardous
Environments

Office

Space Application Agricul ture

Deep Sea
Application

—> Food Service

(a8 5) R&D Funding and Technology Flow in
the Service Robet Industry.[!
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(B 3) HAAAL (7} HEE)

353(87)  wE(ol)  g&C9) (%)
15.6% 14.5% 3.5% 2.35%
oith. RE AAAE “duAgA g= AHAA

E o FA/ =425 AT AMrlx ZE3} A
& WEA] S ZEa FREoof E Alglolgin
2o} ARFgME B2 FHY AefAE AHx
20| 204FH e Yot dd 2 =9
of #Ad mE Al2®l AlHE Table 49 Holx
olty. 19 69|+ Vanderbiltth 8 Kawamuraxl=-
oA g F FofAhg Au|2ZRAI2F ]
T4 & Holx it
{(# 4) Service Robots for the Disabled and the
Elderly.
Based upon system Hardware Configura-

p== Stand-alone Manipulator Systems t
p= Wheelchair-based Systems—t

Ja= Mobile Robot Systems =eswsmmmmmmmm FALKY

L
T

tion.

== Forkstation-based Sy HANDY1
DeVAR
RAID

Meal Assistance Robot System

Tou
ISAC

MANUS
INVENTAID

b= Collaborative Robotic Aid System @esmsss JSAC-HERO

£2 RADEHD} AZE RTE IS #E
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(38 6) Software and Hardware modules in the
ISAC system
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ISR

19624
19704
19724

19724

19914 1H~19914 128
19914 35 ~19924F 2R
19924 3H~19934 8H
19914F 125 ~1995% 128
199148 48 ~1996% 48
19964 5H~3A

19974 8H~&A)

T 825

194348 104 1184

3A~1969% 2H AM-&ddtm Fopjs Axgstal(BS)

9A~19724 5H The Univ. of lowa, Dept. of Elec. Eng(M.S)

9H~19754F 12 The Univ. of Iowa, Dept. of Mathematics
(M.S)

9H~19754 128 The Univ. of lowa, Dept. of Elec. Eng
(Ph.D)
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