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o] utol AF7HA LE ol Riel| BT} FAHOR AW ZH 24 Z2 A~
e s

2.3.1. o4 F&|o[El(Manipulator)2t #=(Hand)
Z3ol 2AE Fa 2As] fsiMe 7IAe F3k Eo] desid. myirE oY
(Manipulator)=, A& 2xe THCE oy 7H4 729 o] 7/Ha v, A
4 ol99 EA & wiyFFdelE (Manipulator)E 2 7FA YepdTh ujy i ol g
(Manipulator)t} theje WREA] Q5 AlZI9f A8k2]Ql IH] ofgell M 7]saloF gt
=3 oete] AF9 Ao, 3ol 959 Al FssAHEA dEst=d Bt
Ag Zlojn, o]F M= A Ao E o]z ste ARUE 3 AloE Hlo]i®
dhs Aol EAA 0w FQsitt.6)
19739, Bl FU7kE T2 o wAlel =8t S8, BE AEE doldm
stal Atkzh L spolof o] A& Alofsh= WA miuFHolHE . dAF 2
Aol Az Al vl s Aofgromi FHs Aode MEE 74
g Zloltt. B Aol ARz Fess vjystdolEs, o A% AEHE &x
A Aold 7F Sink.
Ak ow 2RO B oY IH-BEAFE-EEEY AR At ool E
(Actuator)7F wiA| Tt o]eidh A=A wjA|el|l A=, FA|e] <dirolo]E (Actuator) =
JRHL ool BE dFd ol (Actuator) = F-87F Ha o7le] QlojAE BEE Ao
Fep7k Ak 2eyzk, A8 A w2 gellM e, olE FHole B
WA #E S B A 2 Aol desHA "k ol wgl, #HA viyseolH
(Manipulator) 2 E&l& 7%9 wuFdole (Manipulator) %= 7|d=o] gl =g 3
b wbE o] 279 AR whe olgAlE iR 33e] WE YL V)R ¥
Z A&Ho] v 7F AE =] dojo} Ak 229 RHE Aoj¥a, @A 6749
RE | Z4rE Alojstd, m FES Atzhde] fA¢k AAE doE vlE 5 Qi
ol 7IFolAE, 6709 EEZF HER Fats wiAr] wiel, /e EHE 1%
= Zavt gla. o 7I9e, 6AHT RS BR EEV|FERARE ARE
oA HW 6= 2AE S HAbehs Fol A (Joystick) SRE o8 4 9
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el E7here e e £ 1 30 oA S AFEE AR
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6) PeRREIE, Op. cit., p.49
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238 A7) ANo] Boltdoma 799 Aug Row, Ags FEAOR s

0, BAL $I Aol Aake 5e FASE Aol M 2 54 Fo Sl
o oleld o5 Aol AAHA ST 2RomAe J)5d o] AYIE H45
£ olth, oF WHoRAE, AROR o|Fsht A, FAARY A, vl o|Fd

A,

A & tde 2ol dEa v Ao RAE AFHS FE AA AXE Y
AR AME EAY, YR ol
(Manipulator)& ®AISHAL 8, 23X Asolv &7 <149 A7t o]FojAa 9l
o A ZHE Fo dojAe Aha g Az 2oy, A A EY
n &M Sotidn Al 72 s Addke & st
e S ' 2RoRA, s BAb] @3 FYE (Opportunity)9F 233 (Spirit)
o] AA= spde GAF Fes At oD

te7b 11Ql 25 o2 gte]ME(N. Raibert)o 53 23to] A Huch ~Z3)
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9919 il ob 2% Q.
o nAe we ATt ARHAG. shtse] 279 olZugzEe A2 W

Ea

A28 Ad naske e, ARckl ojxes] Fulgel oFuy e Y
FHOR e s Aot 4t 22, 60t
232 5 ofe 7 xe] 2] ARE AeldAe] YAHE Be AT} o|FolA

JRob-12 E2l& 252 H7ke s|2A7F AAIg TITANSS AR&-stal, e &A%

7) Ibid., p.51
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29 POE FASL A2 AsE SAA4S Fulstel Linw Wlol2e) A% 239

2.3.3. H|M A|AH|(Vision System)

X A AT " 94, A, AT Alde d7EFEH gy, 1 5
A2, A AA oM, EEAI T FH FEE3akd AREA 14
sk A, Q1 ARE 2RO A wHIAT7] ) AT Aert aqtEE
Aol drk. 239 AZelA e s AAE AAletA Ba et ARGE, &4 A
ol9] FRAEV} ¥ 84E Feo wt Fad Bevor Y £y slo] B 9
A 7Y FA F9e degdal FEu, S YolEY W He dxY
AA} A7) s Aojshe IEE AIE oY o|(gate array)ststal, 1674744
o ol 7HA dE9f HelHE ¢olscla FA e AFHE AAste Al=He] J)

TE o] Alagel oaf fimgfe) e A AR Thest Ha, &
= A

AZE Aofell A A3

AR RA L= A7 s AgAte @7 o7] Ha dest=dole e 4.
7h QStTh. ey #ie) PCell ok Aol &of Aele] ®at gukste] (PUYl i
e HEvHo] A& Eol So7hA Hof Atele niRly. HEvHe] W
ANeAZ AL st=do] 712329 F5d diteds Agsta k. of L, 3

o) AR ngshe A8 Shudlol AURE, (U A5e Ad@ow Helue u
&N AnFRE, AT FHS 4714 A,

A2 59, 2329 ol WAL 2 B2l 339 ol MHGAY §EY F2)o A
& AFF ek 2 2xEGell], daelEa qxeddoldel uet Az W)
A% PO HAZ AT 5 A Sl deh 44718l Aol HeE /1%
W5l Bustel 4shl AR sk Rl dd, WE (U el gae o
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A STt 80, fazeoldst ot o] Atk Sw, Hid, vivreeld, 2
3 Ed, 2239 S0 el AMEAM EHHL, a5 HENAR AF
= o] Hglnt. 2ejar, 90idd], PCo] A 5 71 8Fe] B4 WHe, T
d 58] wetebA Azt old At wete] 2 Aek Ao Adste Ae vt
Tk dhal, AUE B ANt o] dlolHHlo]AE o]k AL AlAE],
2310 Asg AAshed g ol &5HA HAU
dol(brain) o2 FAEY. Br(body)E W7tE W5 24
o Brolw, By l(brain)e ZES Ao AFEH|}, AFEH A2HS 2R &
of Yoy i, 7|Ae Ag, A, $F T AA AF2ZFH @A
FH sl AdS T
oo 842 FAHE 2Re wE wel JEde 2A7F mdolth., AR Al

F7b Z7khA WA Aol B AEAE s v, deEzds, 4w

fil
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&
a
[
2
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o
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o,
rir
N

AHel 37HA] WozRE Axwlee] Agg golsh 3 AL AL Yo, =
Z Aol MESISo|th, 25 diye] ALz JHe) 73S 231, A7l 72+ AlA
Uz A9 (PUE AHEToEN AU LANE F5ats ol /s ar glrt,

ghato] OSU AZEoj #AF A[2F tf-o] o} 8A Jidro] waL girk. o]t
AAZE HH, 23] AAga sp7)En o8, HFH A2y A Adse
ol Aett. 2RE& TSt AZEY ol Aol ofyEt 2R AlAE KA <
A zel(mie 37)744 EaA ®ch. 2R3 AFE AN glolA grin
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ek ¢ 9l

2.3.5. HEKI2M2| 7

Aol = WiFtel=, AR sEE Erle o x| Aol UEHATF EA
o 2y o] HESA:s 4 A WFE s . e, sk Al
A ows WlE sto] skl wkgo] S Aol TheowM, ol HEHAE A
gt of wiEel, tE At FA gk Ao Al Hlushd vlg- wleks)
o},

Aol A, o] QsEo] Fu S BEeta AN, AU A4 oA
sk AdelMe, 42U BelS EUAY AR6] ofHu

ofel mlgf, 2RO w& At ojatAl Aejoll= Fd 5 3l
ok A ARl " REE AEE de AElE (PUs, 3o oRe 3
FEE AF 7Fsditt. mebd ado] SA unt glow, mhel glof AAle] &7t

o
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2.4. X9

7t enhn g, AAE AEske AL BFsE B ohid, A9 ovg 24 ®
gh 2ol aAW, AUEIoE AT F Y WA A} BAE REAT,

a8nn A%, AN27 Bsers oug B2 A S

2.3.6. 2IE{H[O[AZEAMQ] 2Jol3}
=d AdS AAsked JoiMs deldol sldste, At AfyAelds sl 9
dqMe, e dEo] v F e EEolu s dedhe ¢

7b 2o AZkeks ATk AA gk s AEFo]2 Ao Y] ool ERA
At vER s A7 e 8A R BEY

712 Al Ao, distd QlEsol A FEe] AdHa v ey A A
BlEAs, on AFeaolgtd Al oels) QEH o) A7) TbsdtdE Bsta 7R
7b "ol A= Su. I o=, 7IE Al2EY Hig Ho] WY wEo] ofyz, o
339 QlEFo| 27 WEA] Ao A RS ohd A

B0 glol, 27k A% mE o Ade A2 47 gk AAAE FHUA
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oty WAL FHE £ Fo| HOZR JAE AT & JEE & Rio] JE
A Sl A AREE AL AAAE, EAAQ BRTAE o224 gtk A, 3 ol

Aol H I = S 2RY dEE, vlw fydoldAte] FYA 6. €. HlEO]
195430l Q3 £ 'Programmed Article Transfer'dta dZojx 1 v}, a274E v}
FGo g wm ZAUOHEZEEAYL UAY Ao 23 ZREES 19589 7
vk, azRE g2od Ad 1962de], guHlo]dAke] FUmelET g ANFARS]
HRAER o] Ag Als7|zA Ade oA A8

ol AE BRE nEAGT|Y YRo® o] d& BEH} udFe] uvlshe

Aol sl ik, olZle] =] AVIZF Hol, 1 o]F9 R A Lo

i
o
o
it
oX
ot
>,
Y,
)

1976 o] %=, AdE 2R FHE FUketaL o 7HA dFel =YENen, 53

19802, =5 ddojgta B Hr=z 229 Bgo] AP,

(2) MulAE 22X
A 2Rl wie) Aol WFes MEAE 2R 9 HEd auA] JAHA 9
A B oA Y-S 2RI diFEe] @ed 2] vkEvter o] H=d uld,
Aul g 2Rl ARl uhe g FAYel 7] mEeld. AjlE 23
dor AT o] AeehA s Aolrh. vk, o X HFH 75 2F
s MA3 sjds7] Alztetal v, a9k SRtste], @A ARSjOlA Fefal Mu|A
& 2R TR 7k Sk itk AAR 4R o Mg, 2] &
Wb 2o AMER Fol w&Ha Au. obvh Yk Aelells, dntel ZHEelA

© 23o] dakt BES B 5 A @ Aol

5

& S Al 7h 47s7) Witk wel Ferk AgaA %, o 9
£ HPE desitt, Bolt BE Q¥HoR AgHa, ARTHE
o]t Aok ofoliz, A

]_
e age A%y 22e $w RRA whe hre] & Aolt,

kY
i
Mz
rEl
o
i
§H

2% % 2 P4OE ojojd 154l 4]

8) WM,

9) Ibid.,

p.19

aRy bl A, HAZE T, 2004, p.18
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Hypothetical function of shopping

Consumpt ion behavior Problems discovered

service support robot

1. aniving at the market and receiving a cart

- auto driving itself or helf-auto
a cart reciving persorally by insering a coin anhy a| - difclt to koow cartocaton o mip of 2 vt e
saff - if purchsing stel, cars umecessary - amo%ly providing to customers at an entry

- checking whether they sclect by buying amout
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2. moving to displayed shelves pulling a cart

moving to the shelf by purchasing list and considering
the items

checking  where  goods are by infomaps and|.

- unexperienced  people:  they  don't  knowmarket

information
inpossible to know product-location

- delivering market-info (in/exterior, items, events)
- informing iten-locations
examining the shortest way according to input purchasing-lists and

expenences - time-wasting occurred when purchasing a single item | presenting the courses

— and then moving

3. retrieving where the shelf of buying items is and putting purchasing items into a cart

checking description and text of item-information POP, copy, shortage of info-maps - presenting and delivering robot advertising copy

choosing one affer checking iteninfo being supported
by astaff if necessary

~shortage of current staff at the market
-possible to occur a problem when urgent-calling

~staffcalling by pushing an urgent calling button
-automatically checking and presenting whether in stock

mostly choosing goods by customers' experiences

conveying new product information

~conveying new product information
-auto-moving location of purchasing item

bar-coding for calculation according to amount

time-wasting occurred according to individually figuring
the amount cost out

~connecting to the shelves
-automatically grasping the amount and figuring the cost out
figuring how much the cost is out by a robot bar code itself

when moving on, more interested in event itens

- when rerieving the items, wastingtime may be
occurred
- concentration at the corridors may be occurred

-when customers stop, automatically determining the location
-operation for minimizing touch-frequency one another

more interested in fresh goods details

easy to know product details

-presenting products' details and info
-automatically choosing-finction by comparison/confimmation

when moving a carts and controlling it, inconveniences
occurred

in case of old people and women, controlling a cart isn't

inconvenience at a narow corridor

-if necessary, performing as a walker for the handicapped or the
old

-recognizing forward congestion and auto-moving

Tecognizing  welking  speed of  customers and  avtomatically
maintaining it

reluctant to select items on the shelf at a congested
corridor

reluctant to approach items on the shelf at a congested
corridor

-presenting the location of product shelves
-automatically conveying the location of the next buying item

selecting personally purchasing ites — receiving

coming back after picking up an item far from the
current location, separately fiom the cart

-minimizing moving action by auto stand-by finction and calling
function for customers

when cart-tuming, more space needed

when purchasing in great quantifies, getting bigger
tuming radius

-fimetion of grasping forward obstacles and evading them
-when obstacles appeared, previously bringing customers notice and
suddenly stopped

difficult to control with a single hand when moving

~difficult to control

hard to keep pace in case of phoning or

efc.

-inconvenience  occurred  when  moving  on  the
moving-walk

-half-auto controlling and auto operation
-auto recoguition when customers conducting others
-safe operation on the moving-walk or other equipments

3-1 selection after refrieving products according to purchasing itensorts

i differences discovered when moving, choosing o
d

if - differences from selected goods are  disoovered,
firequently changing

~comparing merits/demmerits of buying list(price, due date, etc.)
-te-calculation according to changing items

in case of fiesh groceries, selecting an item though
staff's assistance

-in case of fresh groceries, staff's assistance required
-not easy to know the details

-fimction of calling a staff by using an urgent calling button
-presenting purchasing lists and printing them out

bar-coding according to the amount after purchasing
products

waiting ine longer when accounting

-autommatically printing out the amount andbill

%m sclecting goods to taste, customers experiences
ect

-hard to know immediately where goods T want are
~confirmation for the location required

~giving a priority when a customer asks a certain information of a
product

-seamhmg and showmg the location
directly informing one's preference
(keeping a customer's walking speed)

according to shelf location, selecting goods tums to be
different

hard to know the location of product shelves that
customers want

-informing the location of goods
~comparing item features / informing events being held

3-2 searching and selection according to the environment

at a single area for the same item a cart may become
more distant fiom a customer

a customer separately shops fiom a cart

- auto cognizance of the shelves of the same item
- auto cognizance of a customer's movement

putting an item and then moving to another section

do not know where the next product one wants to pick |-
is

showing the next goods to buy according to inputting the
purchase list (directly inputting or using another device)

differing each behaviowr according to  different

packaging types(eg. bunch or box, efc:)

shortage of cart space

- if Box-type items, receiving at the counter after inputting the

order
-if big volumed itens, ordering while shopping and then receiving
at the counter

3-3 searching other itens once refrieving completed

moving just to a preference shelf

wasting time occurred because of many changes of
moving direction

-providing other services according to each mode
(auto, semi-auto, manual)
~elivering information of other items

food sample at a tasting section and its details are

being congested at the corridor because of tasting food

-informing events being held
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<altering moving way by the function of auto traffic cognizance
forward

required at the same time
uinairing passing vithout a hitch
: : ! difficulty to call a staff ~calling a staff by pushing an urgent button
requirement the deals of one's preference to 2 Saff | e 10 recopnize the locaton of the preference  |-inputting preferences and the defals showing

34 keep searching at the same location where one chose the others previously

given details of one's preference
being separate from a cart because of searching

cart-congestion by individual purchasing

-when being separate from a robot because of individualbehaviour,
automatically searching the customer
~grasping forward situation and moving to avoid

moving to the quiet comidor in order to avoid
congestion

inconveniences at the congested corridor

-avoiding corridor
~confirming the shortest way for purchasing items
-auto cognizance of forward situation and auto moving

4. counting of purchasing itens

searching the way to the counter for paying account

difficulty to check distance from current location to the
counter

-figuring the shortest way to destination out/presenting it
-automatically representing  the  countered  bill of  shopping
goods(immediately)

searching a counter and moving to there as pulling a
cart for the fastest accounting

inconvenient waiting-time
when putting many into a cart, cartcontrolling be hard

~counting / paying automatically items in a cart
-auto changing  controlling modes according to the amount(auto

semi-automatic, manual)

waiting in order

order changing while waiting if there is an extra
purchase

-re-paying account caused by auto-counting and extra purchase

for accounting, itens place on the counter

if buying many, small space of the counter makes
inconvenience

-auto packing function(vinyl / paper bow/ shopping bag
-automatically ~ delivering the  information  of producls and
accounting

moving to pack as checking items when accounted

inconvenience when moving to pack/deliver

-automatically paying account

choosing a method to pack registered goods (with
vinyl, paper,
shopping bag)

~determining whether pulling a cart according to packing
difficulty to pull a cart according to packing types

-auto packing function of robot
-teceiving Box-type after ordering many items in advance

informing the amount payable and choose how to pay

signing, saving points, and reconfirming itens etc. result
to time wasted

-auto payment system / cash payment
-auto printing of bill in robot itself

amanging goods inside a cart for individual package
and delivery

choosing how to pack considering car-delivery
inconvenience occurred when pulling a cartbecause of
different packing method

-auto packaging and directly moinvg to one's car
-auto packging of box-type goods and putting into one's car

reconfimation of payment

cart waiting time occurred
hard to recognize if already packed

-auto accounting and printing receipts out

41 pulling a cart to one's parked car

moving to car parking area as pulling a cart with
purchased goods mside

hard to control a cart if it filled

~triven automatically/ semi-auto/ manually, according to customer's
requirement
~cognizance of one's walking speed / auto driving

while moving, searching and waiting for extra purchase

a stopped cart when extra purchase’s occurred
->congestion of corridor occurrs

-finctions of auto forward cognizance and removal of congestion
-another payment account when there's extra purchase

hard to drive a cart if it's full of goods

hard to drive a cart if women or the old do

-auto congnizance of one's walking speed
performing as a medical equipment (for the old or the
handicapped)

moving a cart to car parking area

-hard to drive a cart as moving
-when if's raining, inconvenience to move

~safely working facilities such as a moving waik
keeping goods from rain as moving to car park area

moving to exit in order to deliver paid goods by
oneself

hard to know where to retum a cart

~asy to put goods in because of open/close a basket fiiction

4-2 putting packed goods into one's car

trouble to put good into a car trunk (according to goods'

once conpleting to put goods into a car, coming back
automatically by a command

moving 10 a parked car and putting goods in condition or size) providing ~ transportation  info  and  surpporting  custormer's
convenience
after completing to put goods into a car, mhmghardto]mowwherewretwnacan -automatically coming back

where to retum it

<examining itself and start servicing again

5. refuming a cart and coming back home

after retuming a cart, moving to the car

if it's far, retuming a cart may ve inconvenient

coning back horme

- 111 -



=
23 g yze 2RA v 7K Be 2R st ok olfR B
Gk 2RS AR Al B g RS U2E shefsel Wl
T AL wEA] Qg T Aot
ol AFE WA EFE 2 WA FAY E30 BE 23 A9 188
of b &3 A9 23 U=E 7t AR B399 0 F AuAd Yze 23
Aol B U2 WAL AFNEA F& UzA FRA,
g AEAlb AgdA F 1S U2=E &3 ok 53], P =2 U=
o AF FEEE o] Uit o)t U ofE Uxrtt $A4eR 22
Agslojor guk 53, Uz m&e A4 JUAAT L APPAIELE NI
&34 23 U= FRES Y T 5 AT
.......... USer.. Robot
Inputting Arrival at the m‘g:f‘;:}r"'%
a list market e on
v
Coping with Searching a Searching for Goods' details g%;ss‘m’g
Searching f ds, Movi ! given, 4
i | em=) || e E M e
............ | Repetition | 3 Repetition 1 ?
Rzﬁéigg ‘(Accou;(rlrcgsgoods) acj;u‘;,mg s /'}:{Zg%g L Ri{a:{i%isa ;
goods’ prices Soads again :
7y X :
If a customer E i e E
cami{)o{:nvé - Carrying LR TLET > C?g%%?g%;: ‘“"-""“"..;;;Tn:c:':a::n....
the market parked a car
A
. Robot E
( Robokt)ac;rmﬂg ) . ég:ﬁ?g‘fig « ;y.p.vo.gv.ar.nr:mg
Coming
\ back home /
J5-3. K AlLzI28 B8 4T XY 2% 7|5 TIE
B aAang 25 e en AE ade] agduie te dae
TRAAS AL 2 WA 2R &l uhE e AluEes 94dssl
i, o]F =Rl wkedsto] skt

- 112 -



A

pl
—

Basic Activity
H| Xt

A
e FUAH O

e

3

[<)
—

Activity
ZH[AF P
2H[ X} 5|0 A

t Basic Activity =&
M Xf2| otz

74401 cH

s

S= A E A
®5-4. LEEEfol Cf

<
RUS

J

23e] 23

Rl

&

-

1| R 1 T Mo o~ WO Yo T
T 5B o 5 B oo ® X E
o] i =t ol - ) -
= P E ST T ow
= oR ) Fo & I a1} Mo =
iy Mrwo A SN _Y Lﬂ_a — = = BN ﬂ
Z0 N s =R s T 1o | 1o
= % Lo T e o 2T &g,
oL op % o m o o I T N 1
~ oo = 1oz x T+
o K o T3 (- Lo = 5 Bl lo =
3 ir w o 1_7m Mo o Q) N | =F || i s
&O ‘ul W Oga ko) -~ T -5 Hqt ) | o | oh ™
QAI o Z.E 2 EE ﬂArL ﬂ_ol Mﬂ = . z @ K-
- 4 M . > S 2) 3 2%
T X N = ~ -3 ol © |H
N T = NO® X o "N o S| 2
<d <l T puid m Nl fw ~ oju o o @
22h el Za3TUE
Ko |0 |5 o o Jo T A A ok
N [ + Eo ,ni
Mg e R E ﬁ
o = ol 4 ‘ = -
~ fﬁ Sl 1 I W Bth
— S % 3
g P o g P oo & 5 Lk o
T o7 oo o Bo Hin N o ™ 0o | ___n_r_
) S4om 2F ° pi N I . K4 oo ||
w™ = N o == RO | | | 2 [
2 | ;3 T o g X S I ) e o o
A T 22 P oo ([Fed T
= | Y S| e S T N o oot = i e vl
TR W w N w3 T SR TR
— ™~ | oL =0
T ow oo ME = s N m?m SENCI OWEE |63 | 1 o | 22
A v N S S~ B A B b4y - G i
= RS S\op| == oK
e@ o H = % WM -~ m RO mw_ R 11__/H o R | " _“_E
of B o B - | s [OF | 7 |0
T H = Jo T = g Mo L il
- do O T N oo & o ul
0 = 7 Lok N T O o T T - hl
~ < W o5 T 0o % W || 8 =
c2xff FLOE2EDED
N xOXEX B o =) o

- 113 -




BA ASH|RE BHA - Goal 28st7|
— = = =T K .
context LY S 9IEh av|A; 2y =4 Situation ol
Life Scenario e GUl 7ls =&
| Ret HE st
- N2 2R ok Z™of o|FF Automation
- 48 F oA MY Automation
-2y =0 MY =%
28| Xt} & of Rl =z
Qx| 2 Folzich. z8
AH| R} x| mt
- B 4 2| Automation
- A od X Automation
- 4% = k3 flx| mhet Automation
BA HE ARFUAHOIM Goal 4gsh|
==
o =1 = =TT . .
context Z2 24 FOiE st A= M = Situation e
Life Scenario e GUl 7ls &
EE E5 YEE MYt B
- T388 2§ 7¢ BE
- A8 2 7Y
=2 EF gEE dgsich 2z
-2, MEAL A2k, EF, FAE § =
HAE 22 HEE Mosic)
L 2E HEE Mosicl TOHFE A
SMAE MHE Mot
BA HEHME b= Goal L85
— — T : ;
context £2 SETHHE 2 =y Situation HHE
Life Scenario e GUl 7ls &
Aaks st
- =24 Alpk Aot
- & AN
2ES dlu Aot EE
A2 HEE geiEf
-0l g <o
_ MM Zxl o
o &= = .
~ CIZ 9JF| O|=A| Automation
- HAE S M2
- OEA- XY &

[ === | | ;xluu ] |{ )ﬂlﬂ ][ =22 ][ == ]

- g8HIm L PER Y
-WAE 25 N2 - 04 W it
-gEEN

msssEEEssEEEEEEEEEEEEEEEEEEEEEt

XS0 GUI FET B8

B H 2w
l_{

H =2 }+ == |

FH 0

THHL

I
— IEEEECEEE ——"

Q25-4. W GUI 7S PEE

- 114 -



THA A
T, T

P, ol

-
i

1 GUI 7]
)
Nonverbal Information

Al A

H

al

8

o)

gk=

ol| =
aﬁwui)
- r
R RO | 2 -~ —~
=l S| |~
_ al5|5|T = = nl
0 = | s =] 2| B = E
= < | o el = H_uuLnM | R
3 20 .mv1_.lo_._._o.A£oau RN|i=|= = | 20
o B D RR B || [F |
£ H| < wE|z | 8X RI| | o i | o
= R 0 Klala SR RO o) < 5K
o = |2 TIEIE P e 2 ES | F
R Qo o A R A I 2|E
o | o | %o | s Jml| || 2w E| T e L E| & T E| &
RU| U RU| R R Mo RU| o | 30| gl | 60| RU|RU| B0\ J0| IH| | mO|RU|UK| R0 < | ol | o
el e e N R e e A I A R T e E A A R Il D

Hl
LH

4
o

5.3 HRI

bttt FHEAE B £A 22 £, 7D

. ol&, AR, 71 57RA 9 Al

|
=]

=
=

(<)}
H

H

o
® [o Ho
JHEIREERMERE
ol | ol | KO ol = E}
W = = | % - L )
20 Kol | RO K o h ] _
Y oF | M | ur oF | ¥ |or ok SR RO GE) IS
Fh or | W o o | I | o = 3|3z ol
A | RO | A i | o | RO ol RIT|TIK| 0
|z | o | % | 5 T wl lale|e| @S| g ®
R T R LS Eal N Mo | B | o) 3T K| | o
LEIRElE T == o T | o o | o | ok | <F | ol S
BRI | of| RO E Ww|s T|lT |5 |w|l® T
AR EEIEE AR RAEA AL
o
Kl
ol
K |H
< |RO
= |z o 2 I
| 1) = ~
ES — | ™ ~ It}
| & b & & &
= |
[=] o
i+ ol
K
™
ok
I
Ko
=
-
<

- 115 -




7 age] U# BR Best s nde) ARt wke, 53, 1w

EE2HA. o)E 1371419 Hldo] FHo| dgt AFE HAAEGT. A5 1AHes
28 ALV 5BE oz ouiEd HEw oF 7HEE ARSIt 1ga gl
ke, o, A4, A e ARe

o £ =xaE Nerverbel Infommetion B EIQET 27

1. DR 2R _ToiRiS ceist aple 717|777 7
2 T ES M ol Tl o SE| SR ME O] [ O] 6|6|7|6|7| 64
o4 Ri0]| ofshEM ZA ]| 6|5/ 6|6/ 5| 56

3 F=2 3. T AR Tl ARFoL st 1163 4|4| 36
32 THESE S | Joj o S| x| ok =l 114322 24

_CIS Tol off SZo| obf ISt tlal2/1]2] 2

oo SZo| EM A AR |2iEt HoRYA Xi) 1150122 22

= EE ol o A 717/6|/7|6| 66

|0l sateE aEo|ol| (43 o 5/5/6|6|5| 54

% |0l 20| 9lx| obf it 1142 23] 24

_ZIe MiE M 2Ry olefst 214|131 2]|1 24

HEp| MRl Aol ok| ME (Al 714/6|5 6| 56

33.0l5 _E=0| 37 oix|(1) Il (R ESETUN) 213121 18

_Sa0| 35T ok(2) Cis(ok SA) 713[1/2/ 1| 28

A Sho|oksmols  |=REt 1143 3[1] 24

_eRiols olx1) FBl TR SR 2 ER) | 1] 2] 1| 2| 2| 16

_eRiolS olx|) SEfTalRI2] off S 02k FRI) 716/6|5 4| 586

_RiolS olx|3) ShofTolRie] off S o[t k) 1lal1]2]2] 2

oEp| ket ZR(EA| AR OP) 11301 2]1] 16

OIS AR BB S0 S 7HA Rt TaliRt ) 5/5/5(6|5| 52

= =2 st 714/ 6|6|6| 58

34 Akt ol 22| A1) S G SR TP 115232 26

_Tol SZo| kD) S U A= ) 114|233 286

ol SZo| ARK3) SiEK Tl offak Zm) 7|5/6|/5|/6| 58

= tol| Zhigt 3/5/3/2/ 2] 3

3.7 el (1) alRkeKRI | SR 2 1S) 6/4/3/2 3| 36

=2l 55(9) ST ToNRE| U 55 slal2l2/ 2] 3

4 THSEH 2R U =70l ool it 717170707 7

- 116 -




17|.

T
o

By |

=

jui]
=

AR E

L

T

vehy)
AgAe) 21X, QA

o}, wpA]et o 2 Negative 1

=

o

T

=

of We e A
|

29| 3z ool

S|
(=]

]

]
il

i

3]

t}. Neutral 1

]

5-7 H|210]

v
ar

=
10]

s

S
- 117 -

|8

glo

}H, Positive 13 Neutral I3, Negative 1&HOE YF%]
=

I3

W

o

T

A
Al
=

]

o

=R

AR
W, Wk

]

A
g

=

Y=

=

=

T W o
B EEEEEEEE R EE
k) ﬂmO HA N _
svgl [~ |7 |~ ~[-[~]=][~[]7[-[~[~] w~B 2m <
w| v | o Yo~ (e[~ -] T WO ol o = Kio
#lo - - - = ~ ~ R0 o 1
I I S Y i ) Y Y B Y RS ) iR SV 5 i b
R 2yBlr |v|jo|~|T|—|o|w|a|jo|o|~|—]|— <t =30 . ex__o
WeRlr |T|o|o|Ya|~ol-je|T|-]o]0 o T ™ ._,xA_.o KD - il
- L L 40 R &m&
o . . . . . O - T —
Eloolo | Blm| B n|w| o 88T H W oRe T _u_...mc M._m.n_v Wa_._
DR RN A S B T I 3 - [ g S folo T o < K wor W
R £ T | B | R0 o U = Wm__.A_. N_I_ﬂ >HY
—_ ol - = -
®ow W o = CK ERT
= e B 5 Sof 6
\ (&)
rEg R =@ a|e|m|-|o|o|o|~ M = E\# B Omm_l__.m E&mEA ER S
PER | o T2 T TP T || T 2 —_— axH z<M = Ko m
= =TT = x° -
sivgir [ |o] T[] T|e[V][P]o][e]~]8 ©odp T
| Bl || - Y|PV | TP T T ‘_Irkl ~ 4 &1 T B
=0 ~ ] = p— = %o Wl < 4 A
NS R s R o A e A R S R B o m i
B ke |~ T |- Yoo T]o|~|~]o| N B :.J : ; : " ” n "
yBlr o ||| P Tl Y|P T||o]|o A = ) ~ - -} - h v =
: T TI T3 5
ofg RN I 0 N s R O (O I 0 o B B ) K °
MR G E R e ﬂwijll
2 IS EIE R L X 5 H
T T oo . 2
n
B Bi
H|mw|o|lo|o|lo|o|o|~|o|~|o|lo|o]|o :.L ,DI ﬂ :.L &
o N o|o| o [« o o|o| o o|l|o|o| o OM JA.uﬂ‘LIM ‘m
<0 o 2 -
~—|o|o|lo|lo|o|-|o|~|o|o|~|0O]|0O ‘U_Iﬂ ‘M ZT_ = . J o
o|lo|~|~|o|lo|o|o|o|o|+~|o|o|~ nNE ~ H;.E = m |
T|l-|o|o|o|o|o|o|o|o|o|o|o|o O#E — ! - 5
mo T O i) ’
Ylo|lo|o|-|o|o|o|o|o|o|o|o|o J._U Eo = ,DI B
A R i a s o Jm
o T o) o Rl = a
"
Flo|r-|o|o|o|o|o|~|o|o|o|lo|~|0o s ow Nlo N il ° - v & ° b
B ™ .
qn|o|o|lo|l~|o|o|o|lo|lo|o|~|o|o ﬂal N LTE &
g J_,ﬂ s.L 4 o, o
~—|o|~-|o|o|o|o|lo|lo|o|o|o|o|o \_lﬁ._mﬁ = 1) OM * - o1
o|lo|o|r|o|o|o|o|o|o|o|o|o|— . dl‘._ = - 3.L is it
T|lo|lo|o|o|o|-|o|o|o|~|o|o]|o a‘_ S ;oT HT_ OM +=__|
1| elo|o|jo|o|o|o|-|o|o|o|o|o WI ﬂmﬂ \_.,mo _Eo Ewu ®
m.m: Plo|o|o|lo|~|o|o|o|~|o|o|o|o
o — | 160 | o | B0 | g | o | g | 0 | 0 | 00 | ol
= um ﬂ | B | B g k| < | o
B I - e B B =AY

o} 7)ol &=
W) ARAe FPoR $F, A

t}. WA Positive 1

A3}



7|2 HA

4
o

5.4 HRI

KO
=

<
44

el

7k
Al

[e]

T+ 3
27,

7Fke] 6.62

3T

4

DE
b A3

s}

B H
7Hgkol 6.9

]

skom, AdE
I

o
|
[}

z|

o
3

i

of & AelAdE
=

ki

7l HE
42744 9]
Z10, ¥

1
AN
A=l

k]
pd

o

S (Interaction)”]& /N AF7 Q35
2

Ak z}
I 6] ¢

7}gke] 6.30.2 7+
691

9

]

[e]

hutolth, 21
- 118 -

h84
DE

0

At
212 71 %A e,

&
ol o
x|

3z

]
7Fke] 6.92
2l

A A
o

£15]

=
=

¢}

]

3

A Abstat
o]
H
7¥gkel 6.9

3

o

R

[e)

el 77
h=

£ 9

)

sk

3
o1t

k]
had

B aApdAe 5% A9 2R

A sfoF Hrt.
HEA] Aol & 24 T

214719 =
7k 8 A9l IRI & o)}
o o As A 2

11, k7
o] 7]l A



u|gxio1

l2-4-HE 03-A-D31 M-a-Se 06-A-%2 07-A-41f

I|gx}02

0g-B-2tAH me-p-E 10-5-181 11-B-2g 12-B-92Hs 13-B-22

& xl03

18-C-2% 19-C-H0t5 A-C-53 21-C-4E

19-C-2ZrAb 16-C-AHZ2

| gxlo4

22-D-gtht 23-D-HE 24-D-02 &-D-2g 26-D-2H7HS 2-D-=2 28-D-t'e

i| & X105

e 33E-HLE HE-=2 3o-E-2

s

29-E-2HAH 30-E-HE

I| g xt06

o

HF-2Ab IF-AZ 3B-F-18! J-F-mz 40-F-HE 41-F-52 42-F-

8 5-6 427 ™ ES ME

LAt e ] FED 4E15 ] ME22 ] E20 ] 4Es6

n ITne o Inollon II||II|
).Iﬁ . HE2 HE16 M &23 A &30 ) M &E37
._Llﬂ HE3
= s T .

1l I|||Hi‘ | d

| e o

. L]

Jo
2

Pkl |
g
+3 =

HE m

prlsiln|

e m

bbs

+2m
'

Ro@l @0 o ro U
+ =

=
&

i
T H +

P_*JI‘% ME19 M &26 &
\ = :
: I IiII III
Him HllmEoamllalll] ‘iiiili!
A3 MEF13 MF20 o F27 EEEL
TS . . .
_|IIII|I,I|||II|I|IIII|
ﬂH =7 . HE14 N HE21 I 4 =28 4 =35 .
, - , .
in I poal il aaallnl|lnns ]_I_I_IJ_LI
w B 7 g T ol @ 8 0 30 @ =] i
‘:IIK k3l X H A 5
D

|
HAke
A
i
=2
7|

o= m
bbs

+3 3

Al
ZALE

LAt
=
al
g2 m
ghote
FAbE
ZEAEY
u
u
u

u

>

38 57 AYEW 2 AXE Bt B

- 119 -



P
iw@.,.ﬂ?&
3 i i i i o
1161.1,1.64.8,76
=T o i B e I
MWO}S\» i 1111vv.11
A;nEMHM%M%H,EE o 1621.227817
R~ w| D \MSB% 111.1,..3,64
E?Cpﬂl»ﬂ%%@é\ o 1421.,2.3,342
Rl zorA\AxE%a ® 211.,,84
ETA_.,Hﬁ}ﬂ:oum,a_u<\ 1115.v2696
srzr|S u LEJATM_MXE{%%%»Q 1 1v.v6.89
g 3 2 N =R . X
I N é)lcoﬂ?wm_ﬂxgi%%zo»an .
3 ; Lﬂﬁ>} Jo| £ | = =
iR ©of~[o © Rl ;:oﬂATM_AxEE@d%Jo»@
‘nﬁﬁm.v,ww : E LDH1>7 | ™| 2| 53] 0| 28
514\14\6 -} : CDFAT‘AXDL,EG |
—la| - [ ©f v =] m = | A_.,ﬂﬁ}ﬂ/rnoxa
4\444 : 7_u A—Cglr ‘
—|o y i h
NN EEEEE. : : _
: e b DR
Womcrnaw o i . 11,,.9,98 4
#ﬁﬁuia%}s%uné SENARRRRAS u
éyzawAlwsm_%% s SN ANARARNE
R LS 01 o] 4o] ¥ T
7ﬁl7 &1 ) 4\ | i
% ;%J#dﬂéﬁ%%%;@ {ANARARNE
. | K I} L_u_,i‘ 4\1127
srer|d é71%ﬂ4dﬂéu_%%go»@ SRAR AR
g E S S z 1
a ° é_/zgw%m_ném_%% | ® 6
® el cxﬂzpﬂ%éﬁ*\
- RO 0 3 m s -
?_nm:MOB.EZ4 ) w?cui ,»g}gouﬁ_;%+
wﬁ51..v1.761 ~ é)l%ﬁ?lﬂéﬂ%%
112M1..8.613 ) ! cxéﬂlpx_/rgouﬁ_
Bt D ] Bt DT D - _
: EREEEEEEEE ‘
e e Ll g # SN SN
B e R ST ARNRERN AR u
A0 EJATM_AUE%}E%>§ I AANARRRAR
£ STl | ™| zu| = | 0| % SRRARARR
X HATdAHM%}gB@ SRR AN
- N E A | ®l| B o } 1614\
srer|a A %wi_.duﬂamo}fouﬁ_g_f ARAAN)
) é71%.ﬂ?|ﬂéﬂ%% |3 1.
N e c-nﬂzmong._ﬁ_,hglxg
e < N NEEE N bl
wumm.,741 : 2 In_hﬂl.7 Jo) 2| = | o 0f
611.,.783 n Bl ElATIAxE%E
13L..264 ~ E t.,.._hﬂ.r\rgouﬁ_
1151,21.2,2483 : 7n E.ﬂ?ﬂ
= el 111LL6,64.2294 - : u
MW?%IQBJ% ) 1111.,,3899 ~
\HJ| W,Lr:ou_”_;o_“_i -~ 3179 0
ST |}xem_3% i SRR ARARAR |
IREE LS u+gum§i ARNRARARD
S |}xem_3% i SRRARRRAR
H?ﬁuﬂlwﬂ;oum,,%i 1111vv.2,823
sRER|9 A %wi_.dwmcamo@guﬁ_@i SHARANAN
© é;zéw%|néﬂ%% 02 B
- ol A;IHIF”DOLEF{'
~ A0 w < b :
,KFDJDGS o[ 2|2 =< ) 8ol 30| 2
YHRER| < IEREER - @ > wn_/zugyéwﬁ_ﬂgﬂ%%
JEy iy [y N 4 Bl - : t.,.._hl...\rjou_”_
116.,,2,1128 - 7n E.ﬂ?ﬂ
[ S [y iy = |
- o e s e : m
ma:mu@s%}:sna SRR AR 1
gyzamATdMga%gg @ ARANANR B z
= W= bl e T :
3 éﬂzgmAT%Méa%%g»Q RPN
o o N B e 1111v,v3,22
E=E O A ﬂcowdeu%E%%%un@ T
éyzgwA\MgaQ% # L
9 e o % o 1n
3 RIESET I b
wicezal S| ° N R R el IS
8! .137 : = o | N . Jo) 22| = | o
- [o]~Te 2| ™| M| 5 2lzlsls
ooy ..134 - \FAT‘;A D%\F |
42121 = NL ALH1}7JOL_”_
1161.2.1.2.144 & é .
[ 111.1..6.6444 = 3 E |
= i o o D
HALREAM:M%&%%,,M SnARARANARN | 4
| mwiD |I§B3% C! 22...7.78 1
EATA_LAHIwﬂ.;ou_u,,%il 22111..22266
R0 0 |IXEE3% # 6 Ik
&?ﬁwﬂlwﬂ;oumsni 111..69738
speR|- A0 %mi_.dw.@amo%guﬁ_@i SARARARANN
7a71%UA|szB%% # 3
~N il (J7] Mo = =| 27
_ 7D715.+/AT|MXEH,%% 2
. o 5l A | S| H o D e E{ll =
2 RIS e 3 K
.MJW mL : EA7£LA.._/|Wle.30u=
frul =l 7g -
1. : BIRER
< a E
2 ] z 6
; : - ® -
M @ E
60 ;
Qsm & wl
: E o
o z
v i
2

- 120 -



5.4.2 HAX

zRoAe] AaAs 249 £5o7lE AW, 2ol WEn grt 1 g%e
ofspa wek olje), ARUACHeRAY RS Faslor 5] wEolrh. g

o §4909) AxAE FoaT. 2Rl AgEE AL AFUAHL g &
ATE BN AAFot ATFE NAES S Ak Acld, 2RYAAS Aol
A% o @ A5 o] RTAe AH tixisle] ohle £49e) TRt A%
4 oAl 9 AE OAde Edens §490] g 44 taleln. ey
23 AHed A%Ho $Aola QY] Wil §49 U, 53 kBT

P tAele] 7w

fu
e

l

o
X,
o,
(o

re

B oA ol QoA adzt 48 bed B dENES A4S 7

HEAE thste] Tel5-s ol 71xHe) BYel usRe wHe
F'o) Aol 6uAR 54 Wah SRS FRAACH, e ARAE 474
ol A Ztzke] 54 wsp} S3e T,

=3
)~
mlu

T

(6) [

\(n o ." ¢

RO 24 Y 218y 85

J8 5-8 4¥E MAX ol #E

- 121 -



H5-9 AHTHLLY U B S
ZALR
oz 25 /e
712 R = =
LIRS 100 E
22l
22
-5 mo| BT E
omoz mg
~gfoz %0|7| AR | ~¥o 2 $0i7| AR | -Zold TR 10°HE
o 28
-5 mo| SR E
% 2g
-85l 0l%) | -¥oze0®E 4 | -Zel Hef w4
Malel &el 2tk
A
-(88 7122 #A) | -0elet 28 SAol | -mel gel 74
zlg iy Soigd | soi2y
-0%, n2l2t B8
SAl goi28
(7R Bol8 | -(EHN Soied | -zel el w4l

J85-10 7|EH Halge S84

- 122 -



T

A
3t

e

3l
“

3k o]

o
&, 24 7%

oA
st

o Aok da
o 3

Ls
=
=
=

A

J

FoH(Z1®15-9)

=
RN

°

ek

i
=

7249 x, v, 2z

Hlo]g) 4ol
1

Fel7h Sk webA A=A o] A
10749 715513 671419 7]

1

k]
T

L

R

3k7]e]

)

e
il

3

Fel A

o
Y5103 o] AZAS B4 AsEe

o] 57FA] AlA A 82l o

ok ElolE 3

Z]T_

N
K
1
N
G
iof

<0

7HA]

[e)

=

]

S
!

Alell A 2D @4 2 AF

7HA AL 7] witel 7]

[e)

=

ik

1

ko]
pid

i

7

P ARE AV Qo A vz 54 dsE

A3

i

al

AzA B A4

1

2 3

714

[e]
=2

bl dlole

ske] 32
- 123 -

4.3

o]

=
=

)



5.4.3 Y

7171k 71A18] Apelell A

—_
fiTe)

oj
L,

e
jze)
7D

o)
plo

oF

Agte] aElt A gds 2% o

st

Aol el 21o1A, ofop]

o]

L
T

3

Aol A

Al o]

H7} F7hE

wjr
BIH

9 Fz5-¢ Al

=%
[¢)

2, B AFUAA B wol EAN she] e

ol

A7k, Al dgl meb

3
=

A
=

Nk

1)
p——

1A Aol FEH(1H5-11).

|

ZA2E HQ

by

&

ol ¢}

il

fol A ol

5l

Hell o

2\

EEEL!

s

ol 22
& of

4 4

E
=

A7) A
tol, ~71A], ~oll A

9]

GRERESIEES

3]

=
=

-

)

-
e

Fob, 23y Aol 7w skar

|

o] 7ks

- 124 -



i
~
Al
TR

JJJ

oj
ﬂAlO

23]

2=

74 (Emotion)¥} o}o](Icon,

=]
=

(Smiley symbol), o]&}ar

ol 2, HFH

38l g

]

~
B

Jo

A 7

B T2

hv
T

7{,‘ i)

A} 715,

=

=9

715

23]

fvzel

n3e =

=
-

kA AKX

A5 AR L JTHIE5-12).

%0
H

—

fiTl]

0
10

%0
H

-

o

“

SENE

i
AL

a8 5-12

23]

X
Ak

=2]

o

A

<8

H]T_

o <]
oA, 7 A R o

=%

[}

ki, g A3t

o]

m.wo
o}
~
ol

23]

e, et m
LN R ERE

=

=

2 oluliE g7

ol

o]
&
=0

=

=

o], 'SP-5'9} 'SP-6'e

=z =
=2 =

B R o I I e
o

st

T
o
9

)

i

H,

()]
oA 'SP-1'e Fe, 'SP-2'¢} 'SP-3'e T Fo] ]

to] 1#l5-137} 7o)

0

S 9
MO 13709 713 879 Ve s A

A
A

ozA 79

w
)
)

"o

e

U

- 125 -

A% Bge T aE A SFeke 399 94 o

s,

[¢)



Tastel 27t Zaqll]
Sl (195-15). theoe 7
Tt o Fo dzef 7
(SP-2)~(SP-3)]
stol

o
=

=z
A

[e]
2t i AEY SAU%E |
_A% 100' 0.2 M

HEAIM B4 AL o] FofA
el WstEs

HA, 2 dE A

tiste] oA ARG 71Ex 7]
38 2} o

EESE] fsA,

7| 540l e 399 AHRY FHUS el 71F

&
1316

O8 5-14 7|FH9| 7|2cte| MY

- 126 -



o
o

SL-a00kiEE) 148
L5 )

ols
12648 0lE

SL-a(01HE &)
)

SIEEE) 105 30 ol
3 )1 10.8 4E Ol

8 &Ek oz
<C-atzt): 1848 olF

) 12,0 4T OIS

el 2)
)

=NE) ol s
SLaGHE) s dgos
SSL-AOFEIR ) : 8.9 3iEH 0|
SLE(E)
P 3
sp-e(dl

)07 4THoE
T 267 4TS
)

- 127 -



237}

=

[

}od
5-102 2t}

1

oA
st

4 dolHg ¥

A

= A" deoly=

S

- 128 -

18 5-16 Hl0l&

1372 AU

=

=

= ° T ™ o T T o
w ®ow o HF w o B OB
N Ww “ <~ ™ mw
mulm M D o) _ﬂ ~ Mo Mﬂ_
‘Ol ﬂ ie] iﬁ - ET Of ‘mW
= = — oEom
W o RN X gy © iy ~]—
R H R R o F s 27
WOT N o Hom T o w
(s = ° q 'ﬂ u‘._ o EIE)
~ BT T e .5 olg
= - b N T - Wl No I
T T N "
e Ry R 3 T <|g
Y ) 0l ©| v
)0 iin = ﬂp_rmw we o WoiE 3% ©
Wy e o o T B ok
T om o oy o O 2
C F o owm o AR i
HoEE SRR W s w
O
™ w5 om B s P o[
A mr W oR Y MM = op ,A_H M
= 5 Box W R
rﬂ — X o m = ﬂr MM - 4./| =
ww > ou o o oW W = AT ¢
a5 _— ) ‘LH._lL ° ° o ETL
S W A =~ X
TE A= 2 T N
X —_ - = —_—
oo ow N s ow
%%%ﬂ%ﬂﬂ%mﬁﬂ
o0 T — D —
A S TR I R B
2] R X o M
7l =
T omomoo BN 2}
Fom o W og o 5 oo b T
S . «© s w o~ S
R I - S
™ ® o9 S 0w H T B T 7

A o] dlolg 5



- 129 -

#¥5-10 EHHe} CHAY J|EN Mt

_(E 2 _(3 © o) © e} o ©

< < < KU Pl ol ol ol ol

NI N N By < A B A o
SL-1(=HE-4)) 7.71 16.61 10.50 7.87 7.81 7.81
SL-2 0.0 0.0 0.0 0.0 0.0 0.0
SL-3(&-4) 2421 22.91 10.81 0.0 0.0 0.0
SL-4(el&-3h) 20.01 43.71 10.81 0.0 0.0 0.0
SL-5(=%-=2) 0.0 0.0 7.8] 10.41 10.41 10.47
SP-1 0.0 0.0 0.0 0.0 0.0 0.0
SP-2 0.0 0.0 0.0 0.0 0.0 0.0
SP-3 0.0 0.0 0.0 0.0 0.0 0.0
SP-4 0.0 0.0 0.0 0.0 0.0 0.0
SP-5(Z&-3) 13.5(17.1) | 9.8(9.8) 9.65| 9.65! 9.65| 9.65]
SP-6(E8-) 13.5(17.1) | 9.8(9.8) 9.65] 9.65! 9.65] 9.65]
SP-7(=¥EH-UZ) 0.0 0.0 7.00 8.31 8.31 8.31
SP-8(=HEBE-2|%) 0.0 0.0 0.0 0.0 0.0 0.0
SP-12(= S XI-%}) 0.0 0.0 0.0 6.3(19.3) | 11.7(11.1) | 13.3(6.6)
SP-13(ESA}-) 0.0 0.0 0.0 6.3(19.3) | 11.7(11.1) | 13.3(6.6)
* [SP2-SP3]e| k2 7|ECHel 10022 M3 * ()9 gt2 M Zuteko| sl

sl o g o s o o sl e ©

-\110 B.o g =L o ro ro 30 i} a0

10 110 3 i < < <+ < < <!
SL-1(=HZ2-4) 7.81 0.0 7.71 7.71 7.71 16.61
SL-2 0.0 0.0 0.0 0.0 0.0 0.0
SL-3(&-4h 551 0.0 0.0 0.0 2421 2291
SL-4(2 &-3t) 55.61 0.0 0.0 0.0 20.0 43.61
SL-5(=H-<) 12.61 5.71 0.0 0.0 0.0 0.0
SP-1 0.0 0.0 0.0 0.0 0.0 0.0
SP-2 0.0 0.0 0.0 0.0 0.0 0.0
SP-3 0.0 0.0 0.0 0.0 0.0 0.0
SP-4 0.0 0.0 0.0 0.0 0.0 0.0
SP-5(2 &8 -3) 17.9] 8.9(15.4) 8.9 8.9(15.4) 13.5(17.1) | 9.8(9.8)
SP-6(LE™-T) 17.91 8.9(15.4) 8.9 8.9(15.4) 13.5(17.1) | 9.8(9.8)
SP-7(EHBHE-UZ) 10.11 0.0 0.0 0.0 0.0 0.0
SP-8(=WBE-2|%) 8.61 0.0 0.0 0.0 0.0 0.0
SP-12(&=SA}-5}) 0.0 0.0 0.0 0.0 0.0 0.0
SP-13(ESA-9) 0.0 0.0 0.0 0.0 0.0 0.0
o, A7) £ dolye] west BT 4 dE 84 RS destete ¥
AE Agd Ak, 124 4 7] duEeld 4 798 'Y, =, s
o moks 54 A #ARlel BE Ndor mestete] 40 Fehe A8 £
of &&3t7] fJgte], HolEE Wedhdt @S V2R sl A xdel g YR,
TRY, TG 52 B2 H AW A% BN FAEE Bolk AL

=] I o) =) = [e) =]

26g sl] 1 BEghg A8t oled S Fae grge ARG 2714,
THRG 2, AREG 75 o] F I BPor st sEd
o aEn wAE R V)R Ree e ¥ M BgoR, v RYL F 4
7HA] Beoko g AT dt she et th(195-17)




Right

-

W

Right

712 - LR

E7E B
712 - L&

Eal
il

b, c d

b

Ao b, ¢
Y2 b
NE-3

#Atb
At p
AU e,
LAt c

Hapa}
ol W0
M 10

1]
IT-

1]
ol

HAtb
Mt

- 130 -

B
712 - LmE|

ol
AoC
kR ¢
12 pcd
HEb




Right

-

W

Right

712 - Linx|
b, c d

b

Ao b, ¢
Y2 b
NE-3

=7Z B
7|2 - LiHz|
AU e,

#dAtb
A b
YAt c

Hapa}
ol W0
M 10

1]
IT-

1]
ol

HAtb
Mt

B
712 - LmE|

ol
AoC
kR ¢
12 pcd
HEb

ul
™

ry

00

=E]

4
o

a8 5417 7

- 131 -



ol

oH

ol
L

N

ol

ol

%0
=2
o)

—

o}, RIS AR

5-1172

23]

510
3

o
=
o}

[e}
A

Aol

}

k)
pd

g¥ol 1

ZFA]
2l

1

Au
fus

149

0

of o

3

4

1

=

4
Hjolo] Au dloJefwo]~g2A 1 8§ 717}

}

ko]
pd

9

3n

v

o] (1) A8}

g

T7HA] 7%

=
R

ATl o

oAl wme = AN T, (2) ARAE] A4 QA

=
5

El

E
A TAem 74 Holsly] o

x A AR A

l
=

A
Ria

1)

1) = (Feed-Back)ol] w2

s

9]

H
woll RIS AZA 9

fuze]

s

ek

Nfo

<n

o
=1
]

(¢
(¢

b

i <
Y
koI

-3

=
Y712

HAlc
=

i
e

3
al
_ll_

(¢
(¢

¥

i o
eI
JH JH o1

g

<

(¢
(¢

]
[ST/EN
im&a

R

ol
=
=

(¢

¥

i 9
e
JH JH BT

N AN

E3 MR TR

.

.A

(¢
(¢

|
Pl TR
iw&A

Jp Jp 51

H712a

—_— —
N AN

paul

of 1

NN

(¢
(¢

m
<
of ol

NN

7HE

Ak

g8

o

ol

ro
<+

- 132 -

Pi2a

-]
i




5.5 &4 X =X C|Atel HA

2 Aol £9A9 229 OA4AL dN AT Bl 2oid AnE EvE 294
HAg AQ & 5 Qe Be A% 23 ARtk A1 A 2 A1A% W
Hzol e dololse Fa AAAJT. 4RANAALE B 1AS e
2o 94 A7 ASAAAE A AnE Belob ABR 5 Qolok wih. Ea A}
$A9 8 A%e FEE + dom 1 Ba J15e 4B Fe] 9 239

e 2 galS A sk

I LI T T P E— -

I »> &, HRUA0IM

FW-AX Lay-0ut FZ|X Lay-0ut

18 5-18 #+= Layout

&BAN2AY 2R 7 B Fe £2S Ja4 tae A% 1 D 4 A Y

dlel A 98 olel ZwdlA AR Sgieh WA, v §E, BREY

B2 vl 7} BRol 0jd £2E BAH ARF tAAGe 4
F

A
Aoz zhol A ojujAE uHFHA ofot]o]S A5}

293 ke tgoldst AAUelst 33 AR Folst £4L B AFHL 1
Hstel 4% U492 BE a9tk 58, S T BEE Lay-0u D TF
2o Ag Psd AAIES $HACE AEF AT 23S EOE oloUA 24

£ AN A ARk EEel

m{

- 133 -



@
L4
Yujin Robotics
(FIRuZEgA

B 3P 23 ARl WA

2 AToAE 959 AbRTE S 2R ARIAE FA0E fARl wRAS
A wolth, @Al 2RAESAFAA P B2 AR Ui e fREZRE e
3he ZRES OIA AR 09 01ARE B2 2R /s
AQlell g Fefoll gt ofolREIE]7} REata Aol gk 5343 ofojr]ojr} F-

R, AAAE Fh ZRARAANS U498 FRN s 220h 155

£E

et

Lag AF2R(99) =Y SPRR(W) HIKIA(02) ololEIE('02) SHAR(03) 2&2(01) 2E2(02) FUSHARR(02) SIS ENRR(02)

D JIH

lle{Al‘ﬂ

EOE EIE(03) ENE Is(03) EHE 6\Wheel('03)

Biw2l RS2('04) Bt+2l RD2('03) Bi+al MC10('02)

BEEM 22(04)

P ﬂﬁ"ll
fTar AF<E
e B

COVOR( 00) ololoE=1('01) 3RL(02) 0l0IDI=2('03)

2% RAI02) REEAR(0)  4IANSS 4ERUSR(03) SI2R(03)

2:00(°04) o=2c03) ECI03) 0l0I0E3('05) B718371 22('04) ANPES AHIZ2R('04)

J25-19. 3AHE 2RC|A}

ro
T
2

FoAE Sold £37 Aesl5H IRt Aseh @, FXA, e
2AE JPoR UAAS ARt tAel A B FlA Az 23l ) A
R

F RS g0l g g, 53, ¥ APl R OAS Tdske

- 134 -



* COLOR & X8 Aol #st 22 » JIs8 871Xl 811 J2 20iF= Seld S48
e 2} AKE2 ZEO| IDENTITY &7 * SOFTS! 2I2=8H HE
* CIAI2IO] DETAIL 2H=0ll &5 » HHAQl COLOR&AE 013l SILVER /A

g

* CIY5 COLOR X A 2% HE
* EAIRMIZLIC| RA1ES H2H S57
* CIXI2IO| DETAIL &

37| A 7oy 2lgd orEo

J8 5-20. 2RCAR Mg

- 135 -



 EBEEECEER
13 ofoltjo} 2:7]4]

a8 5-21 olo|C|o] AH %]

- 136 -



W 3D oy ¥ 484 A

UyEs
AEYREA

)RR 1)

i

J8 5-22. 3D @HE ¥ 7L

- 137 -



5.6 HRI CIAIRl 24 HE

5.6.1 DAYl olst AHZ
B ATolAE 339 dolelel AAd Au skl tg S4% A8 ko]
dal BANA U2 ol&an. of AnE F aA2R ABUIHE Ades
d 7% ARE ALHY. BARA AT BEAY B4 dolHE tRk s
B, A 7 A e sl 942 ASaa ol BARA dolEe: o

Aol ok, & AFdA e aFAME 7P BEAOR 2ola il BioVisionAt
BVH:= BioVision Hierarchical Hlo|E]9] ofxl24, REANA wd A = 7P Eol

RHESE A FO shtelth, /1E Eeldd Bitel EAS T2E AFHL

ZARAE o8N F4L AXT wlE 2 Bde B4 AHE FaAT AUA

i 1
Eolup o] 97} o FaAHolol Brh. B Yol RANAE ol gd EHE 7}
W AsAolr] Wi 53, 7 gdel YHE nEs dd 4 T 247

Aol Wgh dloly 3 542 F55 x| ket

a8 5-23 2MZH

- 138 -



{ olol&

q7

- 139 -



ol =EE EARA HolHE ARSste] agERl A&t ko] EA A
A 2 3D HlolE ghe FBX wHdoluh, BVH st = ZAWEskaL, thA] o] 3dE 3d max
[&3te] gAY 2Rl WA (merge) A714] HAeiA wolretll olaf 3D o
ofd dloly oz A, 2FA 7] HajH A AANA B A3E deolH

m
tjo
o

S5 FASA, BAUE(NotionBuild) E& o]8sle] a&HoZ ALE 7453 HolH
=

ce BARA HelHE T A8l Rt dnh 53, ob) 249 $49
A Qo) U 2k vS oAzt mA A4 dolge] JolR TAAY 359 AL

BT F ot Ba0) 42 £ Ak B¢, 23 540 A%4S uyd 7] 95
A=

offt
L
o
-
r_aﬁ
ofr
ol
N
Ho
o)
>
w
X
>
M
Zi

tlo

2

W

D

A=E T4 S 73 J85-05 BMAA Holg oL mo|A

- 140 -



- 141 -

oM ,ml, Bow N W
< ol = T o " a
23] & my Jq N — o
° N
o ol Ay . T T o A .
& He o T o ® es e+
~NH ﬂAro ﬂm 7y ™N ,ﬂm UT 24ci 2iem
BoEog B R
o o|J = - Be = - R 3
oo Mg Hm o e i
) o ﬂNo M_/rl © ,u._u WL N BivR Biviz
._._ll_ -~ J— ‘I%l HT_ _ﬂ_!‘l‘w ‘N,._ ,O' M_._ rewsoN- e @~ © 0 S @O
e = B . =
M 51!_ & E mﬁ ,mW =S =) ~ AR AR
m d! _IW_ S \:Al ,UI =t M .__._.o 2% 2L
T oa S = o= 5
= o o_.u O#E O 5 H 2R 2icin
ol ol =R ~ W "3 &8 &8
. =) B o ol -
H o = om0 [ — —
il = N < HH - \W M..r Ri Ric
. 0 Biviz Riviz
m_.u_uo ,I_,_Al \n__m LY ﬂArO we  o% =) ~oweoN o ©w < o a - o
K =
L T =
~d wNE S ko) ™~ ‘_..wo _ﬂ_ ¥
<o) " ol 1:._ ﬂmm si LT_ ZT = AR - an
[Q\N] - — T o~ - -
b oy = = uM S X B wﬁ - -
O '= T W 3 BicR 2ich
m T TR o 5 N . :
— ~ 0w pa [ - &
N o % o W T e .
—_— —_— _ﬂ_ o e} o) BT BT
= B < = ™ 144 RK Ric
T 9 T w :
= K = 30 3 RivE iR
© N °© X T T R e b e oo 6o oo D ———
o =
Jd.w_ = Mﬁ T2 or pla
< L P LR RN ER R R R R R
o o 2o
=y ‘Dro ) R N R N EE F R EE N IS R R N OE R R S EECE RN
T N T g g T s o
g —~ o= R 9 e
m "o & X °© e w o HM e el e e A e e e
ﬂ_o = w ,mm %' il S olﬂ e e e e o e B B B e e e
o UBT o ™ = R R R R e
° R W H A o oW = T AR AR AR RRAN AR AR R AR
37 HEE
: ; ; ' : : 5




e e

ot et ety




i el el il

ettt ot

ettt

B
il sl el slod

e il i !

el
il il el il

e il i !




L




5.6.3 L ufol| o5t AF

WololguzAel B4 ALY AEHQ AnE wgow
£

o] alutelols] ofm e ojuAZ AdkaheA] 4 HolEHE Eako] A%a] fate] o
g 579 ST W3 2o o B 7 el onE AT AwekEAd
de A%o] oplel, 271 MEA oo dold 2 4 BA FIAT 2ol S
2o 34 EHo] YEakw gl oW ol AR §AH FEAAE Heta] 9
& Aol

SR, AROIA W] g DL 2ASE Istel, aAITHEH, 2002) o 'Hshe] F

) G5 gF AHE Bk mAS AgaHs

gAge HAE F7h FE2 25Ads AL s adkE o8ty AAdE A7]9

o et Wieltt, et RS A= mAX = AeH At

~A4'9 P £ AL, A= H7h mde] 4g
s -2 27 HE JJRow @ RAdAE, WEel W] 7|E 4l A
&, Aok e eIt H¥sn At a3 aAthe HES

=
Bhi7] iste], ARERCERIDA W aste] Fas B 2AEHS] ARE

A==+ {(Fpl slope)?+(Fp2 slope)?}/2 1x 100 (Unit:%)

Wk (Zt=6) =ATAN[(Fplslope—0.5)/(0.5—Fp2slope)]X180/ =
o] o)A, Fplslope. Fp2sloped FHAFH $HFR
Foe B AR e,

67)

HH e

I D I ) Z 202 & B PGl E TV, DIRERG, Vol.45, No.1, 2002, pp.38-56

- 145 -



J85-27 WAME 37| 2E gy

AA He) goEMe AAEE S s, ofd arte "k F7]e
wol o AAE F7p Blte) s A SEAY (VL Ly 7). THK B
B BUE SLIN AZEL & ol &3t (175-28).

AN, A2Re dHEXN A Foas 18z, o3 T 8ze Agstal, u
&

s o zs 7714

F E(p v)e 308 AR agn A AForME T

- 146 -



HA, A A AN A deolEE AFAA AHEE FHeR At HF
A9 HH = 275209 o] $uo] BE o AR(TE-0A)I Ao BE g
59 AE(A-EA)l webA g d7 mAEY. T95-20014 ¥ £ E
AEE 0.35009, ¥ £ 59 Few 0.110]ch, maka] SelA 7]&s AlabA
& HA &= A7) 25.81%7F H, WS 201.06"7F Ak, o] A2, '5HEE 7}
kel gl ol oftt B AdulE debdch o¢ e HFAQ AHwe}
e WG A9 A= RS deAle 22 AT (ES-13, 14). e
A E7E w2 R HolHE AL F 58 HoHE FACE A48t
o EE 195-302 A8AS el digk @AY 1 x ARE e

=
lo

f Hzk AcquisitionHour i [m] ]
BLE IRFED) FTD)  EREG) ALIHY -
O Do emE = NEaE e
BRI S BIRBEDEE
&%
o) Tl EERE TERE
100 #24¢ HRHD -1 3H Bl ¥ 10.03] 111 0.05
1. (EEE) . il al al
R 81 3 Hz Rl # EER 112 0.06
Lo (EE ) L Fal Tl
S iE
+25 EEE@E%;"J;&E 035
D ka2 ) L E 011
£EEFF &AE  pazom 2581
RIEED HE(E 261.06
Tl ERE THERE TR
T A 2 -4 Hz [ELE £ 0.00) 0.00] 0.00 0.00
T EE%“'EHZ%&% f.54 1.05 0.0% 25.04
) R Pt T 8—1 3Hz Bl # 10,03 11 05| 7150
=2 T brob1so A BT 3-20Hz FEE £ 1518 152 035 3.45
ggﬁmzo—aonﬁ{?;ﬁz& 0.00] 0.00] 0,00 0.00)
nes ; D 2 -4 Hz Bl # 0.0 0.00 0.00 0.00
W ZERHD 4-8Hz BlE £ .65 1.00] 010] 22.32
ZRHT -1 3H [l E EER 112 0.06 74.46
100 ZEREDA 3-20H B # 15.44) 154 0.41 3.22
AR 20-30Hz [BLEE 2 0.00) 0.00) 0.00 0.00
49.81% = 9.96/( 996+ 10.03%100
A EO FHEEER (RO FHRE R+ £ EO F1HEES) <100 EERNGE

T8 5-29 HHT "ob 21 AR

o IO ) X 202 & B PGEETEME TV, DIEE, Vol .45, No.1, 2002, p49

- 147 -



H = 1
ad EX oIzt 2z
) e e e ﬂ,
m-zs "} i W'T? 0. DD POTE T R pOTE i e
~ // TN \\\ // 0
/JE ﬁsﬂ, } } S—— L 3 ) %8 n#ﬂ /‘LS A
\i/ '\Y L\ jf'/ / \ /
[ L5 e s roo L 105 rico L —Ts0s
e =
HET(%) 58.09% 55.14% HET(%) 25.81% 38.23%
MHE et 210.24 189.43 MHT Wt 291.06 278.31
cC}
S g U2
012t =S o7t =2
—— ) R—— *
poTE T <X pOTE ol b —— ﬁ(') ®,
R YN 2 b TS HipK 27‘&"(? e
i [, e ®
/ s\ [T o
- \, ) E c/ zs\ B\ / /%\
\ / \ f o s ——t ) | xE
N ‘ A -
1 | 3 )
ZL—L'(G\\»?&/'L'EL'E PCcE 505 \ P
e R Ao 0505
MH (%) 42.79% 71.01% A =(%) 58.87% 63.90%
MHT Wt 311.41 109.61 AT Wt 122.04 109.61
A (=]
+ 3 d
oIzt 22 o1zt 22
— = ——— ) —
puvce % b \):;Its e b e pocE e i
g o < ™~ = T
/ 0 \ / ]ﬁ \ / A”“ \ s o\
/ - \ RV ¥ | ? LT
57t T s i {\ 7\' ) w8 & / ol INE 3 =
N =y \ \‘[/ / oo / N T/
N Yy, N N yd S B /‘ .
res L Tz e A bevs RIS e R - Tt
HHE%) 36.08% 42.50% Lt 72.15% 5A5%
WHE B 278.31 35047 BT g2 1007 12358
244k
oIzt D
= =
pOTE o < m-ﬁ B b
/%s ~ ~
BV = ”? \
s L \t ) wE| g “‘ 2|
AN j// /
FAle] — {15015 fL'( [ACIAY
ek
MET(%) 50.41% 54.41%
T e 35.2 54.51
JE5-30 A4dE WAE got 21t

- 148 -



E
(@]
AR
w
rlo

R e
- lo,

o

[
r% b
iy
o ™
il
u
N,
52
flo

o|\
<
=
=l

gy
&
et
Mo &
lo

e}
ol
=51

H\
ox,

&

ro
o)
o
Bel ol
e
ol
)

itk
o

o
o
Bl

)
=
rr
)

foll A 5

¥¥o} g
AE7k vl Bes 9

vy
ar

o~
T

gt o

A 2702 vehhs), %

247 olw)

A o]

5-13 }MT F7| H|WE

r_N_
v}
A o}

A58 vgow

SRR

A I

izl

B

| gbs

AIF
A=

ZAt

SRR

5514

25.81

4279 | 7M.07

58.87

42.54

7215 75.45

RP%EEKF% ._I?_RF‘%EEKF'—% ,_?_RP—% EExP—g | EEXPgO,_Iq_RPg gﬂxpgou e =ex s ok e 25AEE
38.2 63.9 36.08

54.36 54.41

TERp

64.54

39.28

66.94

77.43

256.39

71.28

50.37 | 49.87

AR

54.83

30.54

79.47

60.39

39.22

59.53

60.32

TEAK

49.78

23.96

65.76

52.87

95.02

54.29

)

60.23

22.89

70.73

62.41

72.46

49.32

e

56.904

30.97

70.794

63.4

74.748

53.732

ey

2.9%

4,744

—28.832

-0.732

0.258

HA I

il

Cist

| 2ok

A||,L

ZAL

e EiEE Qe Ee m:éﬁaxpg axpg;axrngwrlg;amgﬂpéwpag_m:a;zxrlg

HEAR

210.24 | 189.43

291.06 | 278.31

311.4

122.04 | 109.61

341.66 | 350.47

103.59

54.36 54.51

[ERR

288.32 | 268.78

349.48 | 294.55

359.54

120.42 | 122.29

311.43 | 339.32

9923 110.32

53.31 50.84

B

189.33 | 189.48

308.43 | 258.92

388.58

142.28 | 132.46

390.32 | 301.49

122.23 | 132.3

59.41 52.41

T[EHAM

201.43 | 210.38

287.38 | 339.67

276.98

99.09 | 101.02

209.38 | 299.21

103.22 | 102.31

60.34 59.47

SR

192.23 | 197.33

230.43 | 287.48

301.32

103.64 | 92.29

301.49 [ 3490.87

89.73 92.21

50.39 55.43

EE]

216.31 | 211.08

293.356 | 291.786

327.566

117.494 | 111.534

328.856 | 328.072

103.022 | 108.146

55.562 | 54.532

At

5.23

1.57

274.198

5.96

0.784

—5.124

1.03

- 149 -



S5-819) M 24 A% 2Pl A, Wk kel g Hn Aue 1
fhoe s el BEaa, AW ok Bae W ;' HEe 9o

- a
TARE o Ak =3 o] ko] EEHof

2

=

%0,
o
o
i)
A=)
rir
o
=
>
>
>,
rol
e
N
N
Y
=)

HoA| goket.

olAe, Ao ouzt g oiflel gk ARA oluA Boks 94 vge] 54

A B A7 olmA WA= gkl AA el o) GAH oW F2te)
g

P
0!
'

oot
M

Zil

JE5-31 HHT Hot 21 xR



6. YAE Al&dlo]A

& AMulE Y 2RSS
el

HRI(Human Robot Interface) TR}l 7ol #A3F A

A Study on the Human Robot Interface Design Development
for Shopping Service Support Robot

- 151 -



6. CIX[E AlZElolMd

6.1 E=& HRI RLAEEA L AIRE

APl AHEF S ABHE tee] Aevitel BYE EHE O F5E
<

A BEAEE FolA HFANEE 2AR Cael 97 53] tjstelgo] 3
dox Gr7le ARE &2 WA, & 44 Nzeze, AALGHE, A

T, AFE, O 3 FEAY, ETFHEE ], AFAE, 7R, H|EY)
5), e 5, A o9 (sound source) S TorE 9l SES I U
FellA AQAIZTE. o= o L AA | o NS B 55 5502

AdE A= sdol g FAA o] AAueAlel EFHE A& A6

A gt

d

=

AE AR, A3 oA} o] Hzjo] ofyz} Ak wEdl o) HA

2o mHog Adr o] H|do](non-verbal ) A FUA o] Aol A&l concept

olet THAM HFHoz AAFY. 1Fx

gt AP, I &9 Aol FAll 7S s 7

Aol ALAZAG. ol 583 gwel g AYA % AAIEES wiAA 717
&

ggtolgic. A48 6770 A%

ol AEEAAA = &l

JH
=)
5
e
o
=
=)
=

6.1.2 7I-A-I I:I[-% _ﬁs%
Age du gt oHen TR T NEA 19 diow sut.
&

oln] AFHol 23 A
=
HolHE Fxadth. Ae S AFE} AvAs s gt Hewy)
1 5

window media player v.103 o]-&3te], THEEH <HUZ

A
dAow 294 SeF3lon, sl Fof ekl AAE 7] fHofet

- 152 -



>
oy

=
oc
|
a3
o[
B
of i
of 2

]
u
»
N
0=
<
2
k=]
i
0jo
1o
=1
e
Hn
b
|
fim]
FH
ojo
jn

E Ao, 'FEh o] ANk 01, 47, 41, 42, 539 SE°IUAL, "HkE' Y
ZgHES S Ao 950 (f 457} AT HI HFSAE Adod oo 18, 499
otk e e TS E2 52 10, 30, 49, 17, 620190, AT

o] 7SS do SEg= 56 39, 55, 61, 519 &Eo0|9t}.

6.1.3 A=zt
e 55 294 84w Fo S A FEE
Spectra Lab®] 3D surfaceE o]&3sto] dB¥} Hz1g|lal A|7He] dlo|HE F=3}
of HuEA shlvh. (196-2) 53], #d APAT0E Fopo] 59 73
of 71¢ Zleo] #olst= =EA S84y, dWEE Mo M- (attack)9t,

pitchE &3¢ Wl F2(59 Mg, 283 FHe(release rate)olzh= 7]

) woll SlolA AR e FE 1 s Al it AT, AAls, $7122998], pplol-106, 2003

- 153 -



18 6-2. Spectra Lab®l 3D surface

2 A3 s ol o

il )

Rpole] fakE 2

ey o =

AN
a2 a2

2 779

b el 2 ojin

)

o491 AL, W, £, A3 PAH gule] wolel A, uH,

o

o] o)

7o

o= A Y

[¢}

Kl

65

36

33

27

17

05

120

100

1113 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67

1 3 5 7 %

= o] AR A, (C1H6-3)3%

Fo

°o] ¥ 1

- 154 -



!

o
o

] 18, 21, 45, 49, 629} Zo] 1 #fo]7} il &

S

A AT &

05, 17, 27, 33, 36, 60, 659} o] L x}o]7}

ol ¢8

o

Al
ojy

zel

il

5

B

ée
o

"I

aly]
o)

ojm
E

oju
olo
jant

o
A
o

o

palal
™

I

5%
0%

4

S8} o RIIIFS 4L A o

g

bol epdlole) 2 vhehol

of 2718

L
1

44

HHAE

)E]-

o A% Aold)

dl,

A=

o]%

%2 A (distance)

3t A=Abole] £}
OBl % Uenfol Frhe Aol 2 9jn7} At}

oS
=]

2, A=

et
o fAbE 54

>~
T

1

a Y

=
=

b7 geld

3
T

AN A

L

1864

o9l Agd, w: A%A(Violent)

i 7g ol =l of

5]

(Brightness)el 2]

o ¢l

i 4o

3

P, %9 ol

ol

A%, &9 st

e CIA

of A7

=4
[¢)

ofil

+ A

=9 @
(Violent of the Sound)

2 #II
(Brightness of the Sound)

D (&' [t} = [t}

=5

- 155 -



6.2 AlE2|0|d AlLiZ|2 M &

N

e

FAAA Mgl Azt

wAE A4

ENEER R ECR S R
& HRI DRl 828 BTHE

i g Real 2825y Graphic

#1. 48 2R AL2 FH|
1.30cH F&(0|8k7A)7} DIER S0{2Ct
2.4elle 8o /A
3.OH|HATZ ZiCt
3-1. oHf{2lo|AHIM PDASE NMEEb=Ct
3-2. PDAE =of ZAch
3-3. 747} PDA H&lE ON st A-01
3-4. 2X0| Lt2L}. A-02
4 BHQIAE sh= 2R, A Qto = LI2C}
57X A% 0|4 Al=ct,
6.2 3ol MEI} LIEpICE A-03
7.5BHoR oA H|ED oY EES MR A-04®
ASk=E FM (4K, TF, AlE AF) A-60 A-05@

Ho x|AMo 2 E slo I A|S — A_O8®
8.2X2 —‘-|—|——| O|ojc>§E 2|'_0“ -u-A||_H:}‘ A-70 A-09G)
9. MM Start HHES FEC|.
10.4H 2R3} 4 o= A-10

- 156 -



Scene 2 v, HEAE, Fulju]EA o o] S

Aubdolal FFAR Fuf Aol digk HRI T} Xt oS

AT, &gz uvle] AN JEA st Ao Ae A

9 o] w]gol] igk Alak S w3t

HE6-2 Scene 2 AlLIE|2
o B-ol _B-o» B-o4
&) | T T | hET
2 P "/‘4“\*"“7”:“ A \ T
) Liian AL ) T
i g 2REN Graphic

#2. At A oME
1,987t 2R Zof 71t A-10
2 Al Ao RS 2231 KA B-01
3l OhEE J2|7E 2R B-01
4. 222 Xc} 2cf.

5HIAEME MENMHl 2 22 HEE HZs

SHAEHe EYEel e 27 E=l . 503
- BEX

5-1. AlEtsSAl{E T dhof| St=X] A IS} B-03
6.238s s X WHIE N4Hol= 7A B-03
7482 T E= /A B-03
8.2R0|M E2t 50| AI52Z Li2C}, B-03
9.AlEke 220 Bt B-03
10.2%0| v|88g gz 42 H|8 HE M B-04
1.288 = 85

12.2523} 8 kg T2 Zojzich B-05

- 157 -




Scene 3& iAoy, ARAF, AEARB N, Foju] &AL o7 AP, o] A
o] EAL Fulf Ao thak AEo ARE A|Fsta AR ARE H|wEs Abde

gk RI YAkl 845 fdsked Fds 7

al
e 45502 JFe Jug vwshs 43 U dEARS welFa g,

A\ s - C-ol crox
| & \ |
=
7| B T U =)
T = g NN <o [
W, a0
B oo
VVT.I 115,
i g Real 285y Graphic
#3 ARl &% O[HIE
1.250| 2M|XIE ohfisich B-05
2. 2H[X= 29| ool w2} WASS F7ICt B-05
3.2R0| APt b= Roll £EBi0] Azt ofiEke C-020) C-010
7R2ZIct, C-03®
; (31 &%)
~1. A7 MEISE ARE PDAZS TIX|2L £t
3-1. 747t [ZIS PDAS 7|1 £C} c-04
ZRe| ZHEPIM HIE L Aol RckETPL
Cioct C-05
5.2H|Xfe| PDAZO] S04 11 RckADIE Eolsi C-05
J0[5k=
6.210l 3 MOI5{= AuxL *Efdlt C-05
7.PDAR} 22| HUEo|| H|wEMD} 714 S KMl 05
HE} MEEICE
8. 22 =AsH LAl HIAE A2 =X
Hd 5 Flsict
Z2080 al i3} L2 H|20| BLIE|Q] MNES
9.03:X_H.:. |=20| ZUE{Q} PDAR A= 06
MiSsict
10.CHS 84 7S 26l 2X0| MH[XIE CH Co07
ohff sict

- 158 -



PAH o=

we rriekaL o WSl o

FolA £

&l

o g Real 225H Graphic
#4 AE O|HIE
| 2% UMD 52 51 her o7
2.2 MF o HECE D-01
3. ZR0| MFofES Jt27Ict D-01
4 AH|X} MRZS di2bEch D-01
5. 2% AMEo| Spect 25 HE M D-02 D-03
6.2%29 MEZE B3 1140l A D-03
7R 7Y Z2M2 s 2N D-03
8MRE 2RO He A D-03
90.28 H2 Hlg ME HS D-04
10. el Zdo| e X FeldHAzZle 7A
= o =y = e o (13 &=5%)

11.PDAS €1 FYUMH 2E 71¢ 2Fsl= A D-05
12. 2% 1|8 =3} HAX| D-06 D-07
13.28HASE g2 2R Y2 S0 o|S(HAMA D-09
Zohf) D-08 D-10(2%0|E)
14229 H& w2 §4 D-10
15 FUAH AAD) ohofl HE= 2R D-11
16.2%0| HEA w2} HE= 74 D-11

16-1. FHMH Ao Z=5 712|ZIct D-11
17. 2% FUMH Y2 Hz D-12
18.2%20| Masle MEE HX|5HH HI2IE= FX D-12
19 M= 2 A2 B ¢ ZYse /A D-12

0.FEMHE 220 He 7A D-12
21.2ono+L Y SXE
22,22 H|gX7 2 o g2 g ME Y

LR D13

- 159 -



H6-5 Scene 5 AlLIZ|2

-ol
7 ;'»‘:’»72"—,“—1‘
(E | e o s ||
- | :

Y5 Ye(r2he B | S
T s AR )

f -
\ G G |

25T

3

98
i
=5

-
>
lo
frtl
R
O%
i,

r |
_O‘L
rlr
__\TL‘
N

Ly g Real 228 Graphic
#, AT Z2
P B LIR= SX2F 25 Ml 2|x|ofA
1218 72 Les FXio 2% F Aol =
HECE
2.PDAZ A<Mt M=HS Li2ICH Z2EY E-01
3.2Re| 3lHol &4| 80| CHH Li80| MSEICE E-02 E-03
4,553 A= 9 0123 FIS8 e 712 E-04
aa =211 TI* = —= T 7HLH7|
5.2H slHof| 7}=E Hict (58=F) E-05
sl o i E-06
SEHE fizs (Cle =)
E-07
HrEE vher) ;
7 * cie 7a15)
7-1. 220| HHLE £0=2 SoiM ZEiHo| 22 £08
=c=ct
7-4. 2RI1E0} SXZ2 S07ict E-08
7-3. §A7F ZAOIM 252 =t E-08
8.87212 77 k= A
525
9.2 ZA AL s | EO

10.74 SXsiet

10-1. PDAE =2{ZCt

114 2Ix2 2oplE 2%

(20| g2
0|5%) E-10

- 160 -



6.3 AlE2l0le H|Z

& Ao e dolA jEEeRl ofymo] A S VIRte R T LRIl tid Alve]| e
£ 7IWko = HRI tjARele] tigh AaES =&t AlEdoleE wE7] Heo A

BIAS 2o $AY e BEE BelE & Q] MR A4 22 BA4E 7

obgf el BN 2ol AlEolHE Zd4] ZRIAMS o] &dte] EAIST
SHAe AA AdE e 7Nk seAl st GAPE AlEdold s, AlEdold x4 b

E, AlEHOIA 18 oWlE st dAM 2 txZY o] AlEH oA e 529
o FAHENY. 53], @A Algdolde tig =X d=d fEHE FHs A
HolF7] flair e8Fd AdHes Sy B, 7 GAE AlEdold oME

of i A4 ¥ e BTy A okl skl 1 AFE BolFu
At

> A (AHE)E 2R AlS30lE ool shH

AlLtz] 2 718t
571X £hA

=% [
R CaEdo|
AlEgolMd

=2 k=

4 m 0> »

Al B30l
= E

] ROBOT NAVIGATION SYSTEM

oy HHAERY p APN(AN)

AlgzllolM4
g o|HE

JE6-5 2% AlS20[E Ml st

- 161 -



B Scene 1

R R IR
EIRLT T RS
CE V8 8 K8 T
L2 @s@ ﬂf@ 2

- 162 -



L EC L 4

ZAHIST2E4

‘D D D 8 B

HIST=E4

a8 %

A
FEEEEE L

AT AIE

RN AL
i'@’;'ﬁ;'ﬁ;

[ »;l‘:ﬁ'] [
e L
R

LTAIE

N B )
3 4
OH & oLy
o o Rl
- i B g | e g
OH & ok LY
,rﬂqd@ﬁ.;w.gw.;wﬁ-- 5 ==
7% 5 A W R e R
OH 2 HLY HEHSB
*od il 2l bl @ *'E “E \ﬁ
HEH2 AHIHE A

~@% ﬁ ﬁ ﬁ ~ ﬁ .‘ !‘
‘ \ )

- 163 -



W W

"
3

- P ‘i
= fimd

C

s
=¥ L}
AN el

(] 7

(¥ -

=)

YRR

s

AHIGZE 24

& 8

AHGEHE2M

A a -"Tﬁ--:

. =

A2HGEE2M

SENE

B W R
5 - -

TOHEI A &

T OHHI S &

e

- 164 -

R W
e L C T
f‘n"‘
= G

C e
E‘éu B

100 B B

LB o "
kL ki
g (2N
9. »
> > ‘
et

2HGEHER2 4

NEY REY
LS

=5HE

)



B Scene 3

%@%%mmmm%

=

il i.l e S S
R B WL A P B B RS
ililil

- 165 -



B Scene 4

A ‘3 A B BY A“é aY B%

- 166 -



68 (T8E (f8F (f8F (8E (6F T8E ek
88 (f8E f8E foE fof JeE (el R
B Pa P P M&Ffi@uig
FeE HeE W ?iE EUL ?‘ig Bl
88 ¢I8E (6B (8E ¢I6E ({60 (feE cfeE

e - o —
"- g F-- :_ St g - ‘: Ty l‘:} "41' T ¥ r
gy 1 - & . : AL i T { Z4T

o \'w i " b3 o L

- 167 -



B Scene 5

o e e et sl

2 o S S S S

LEUE2HY

£UZRHY

- 168 -

et

i.n I.‘
- 'w

1 I-'i’ i-'i
¥ I'i‘“ ia'i



Fi i'ai i.i i’-i i.l iﬂi iﬂi iﬂi
I'=i Iﬂi fﬂi Iﬂi I'ﬂl Iﬂi i-i I.i

EESEE

Il‘" i-l“ i'ﬂl" Fal’ igmi 82 A A

w el ol ol ol o ol
C
ol = o8 mﬂ o W N N

A (@) (@)
(@) (@) (.) (.) (@) (@) M L
&‘iﬁ@i@ﬁ = 3 B

- 169 -



7. 24 &

& AMHE A 2RE AT
el

HRI(Human Robot Interface) TJA}Ql 7idto] &3+ A+

A Study on the Human Robot Interface Design Development
for Shopping Service Support Robot




=]
=

11 A] A
oN7tA 1
T e WUt |

& A 1)

LIS

2 0

1

1
<

o
-

r
<

[¢]

[¢}
g A
HlA
=

o}
YZ(needs) 2 3

[e)

S

b7kl 1A ot}

o[A 2o

1.
3|

A=

1

oltt.

ofolelo} A tizjolu7}

hud

al

of o

ofth. Z1glaL Asateh ol Zhke el

=
1

k)
pid

SHA
o th?

I3

H
N

Aol uhet =

oA 22 oy

o

3=
s}

B ol g,

~]
el

A

G SO s B -
oW o )
- = % &
= » o 3B AR
i) —_—
T w o, W
~ @ wk o ¥
ny ir m ‘Wl oﬁ
BosE x
H & ~ moR
7 w o ooz
: a0k
T N 03 )
R
W 2oy &
AR
o 2H om mK N ]
O B 1 B
BoAe = =J op
~ K = o mr ,mwu
s o T M X =
%L N~ R IS
oy M plo o iy of
= " S
< HowOE 2
o %= = 0 M
< @ T ow A F T
on ~ R®m &m W Ay
T =
M G e
o R
o R C ol
i I O,
N v —_
oy WY ox ow wl
* Enr T
& on B
oy Ho= oz Yo
K 5 O®W W T o8 W

tjAol g},

p
L

ol tiApelo] wof v, 2efd,

- 171 -

shte] 7150]

& o9 TRl

bt

al 1o

Al(Object) el TiAkQle] ofyel Fst A S QoA o] F01]

Aol <3

2304
?



T, Al 23] 17t

olA AxUAld =t ofeFol flofof gt A} A= lojA <1zt X

ox
s
ol
(e
1o,

o
z
i
=x
)
i)

o
K
offl
>
o
=)
o
N
q
ox
]

b

2370 glofd ZRTIAR1S] Bepo] Zlsi of AgelA] Algsh 2RAtele] AR
UAClHE A4 ZRe AR =g detsa oo 443 qAR 4+ U
oF Btk ol SN Al 2o Qe ARUAIHE 97 AnIHe] o

Ju
ol
£

Roltk. ool ¥ AP Fafol IRI tlAlel oJrlst 4% zRTiAele] A o
8 2geta 2RoAel Fop ¥ 2iUAel THakd gaAd FYsdt. 53, A

A (Gesture), %7 (Expression), AFEE=(Sound)] HRI TIARQl #A& &FAH| 2~ 2
ol Agate] FAZQA AAdE =EFsGiTh. RI ARl i F84

AAA, efydeld, H3t, AREE ol F3E A" AEdolds SafM <At}
23] FAAQ AHHEE A ST

]-D

B odATe) AnE B FF 23 OA”l e QoA I Al H4 A 7]
89 A Aolth. ZRYAL] hiF 9

[¢] ST
RERAS, GO Filo] B AZE UAA 119E FF T Aol

-172 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




