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Abstract

Effective
technologies to package delivery services increasingly
becomes important for delivery performance and better

convergence of  mobile information

experience for both workers and customers. In order to
improve the current experiences with hand-held devices,
this paper examines the design opportunities for applying
voice recognition technologies to mobile information
devices used in package delivery service industry. By
conducting observational user studies and analyzing the
collected data from multiple viewpoints, the present
research found some unmet needs in the current device
usage, including needs for hands-free during moving and
organizing parcels, ease of operations with wearing
gloves, and seamless telecommunications with the office
and customers. This research proposes that these kinds
of issues will be able to be better addressed by adopting
voice-driven interaction in package delivery processes.
The future investigation will involve the development of
voice-based information device design for package
delivery and the evaluation of the effectiveness and

experiences through user studies.
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Methods for

Interaction, Voice-driven Interaction Design

Voice Recognition, Analytic



FUAleld, JedAd 2 E|(Modality)= A
Ha ok #A gAE AF E A

4 278 AT 4

an}
o2
0

EREEEERET R
7t 222 E|(Auditory Modality)= ©]w
d 717), 45 HAAE 5 s
Bol &&Ho] ot 28 H
3 /9?12 (Voice-Recognition) 7|
FET BAS u Yon, olAE TR
ok ST Ytk L4914 7% WAz B8
AEAAE QB 3

2 71U E 2 AT AZE, ©9 3], 2004).

Ekomloiu

> Lo
a
>
rO
2

My o oo ooy o o AN JE o oo A
QL
k
N
Mook
o
>
oo
B
o
)
tlo
2
off X
:?{5'
N
N
O

o

gy e g F oA L }‘]CS’Jr
H71 deigith. 53], AApdA e dEz Qs =R
#d 7o) FE&EZ AAsta glon, o)d w

2} 24914 7t 7)1&9] EF#e]Al2E (Warehouse
Management System)ol| 4] 9] €82 oz 7}2] A
om A8 &4 94 Bob FIAE Y mE 47

AE Hole #°F F 3fo|thRaiyana & Kumar
2006)

Hoh g4 7S vFolof e A&l
QZEEV]' 7Festal, wWeil Xé%?l’ FEA7 &
ojstr, FEAel Ao vFd AHEART &&F
AwuA ool 7k 59 5%% Aol 3ok =3
w82 Aol Al 7HE AdaHa Htd AR AR
YAl ezt & 5 s Aotk sAR, o
B3] 4904 AHABS QA AFE] ojoblshe
Adoiek 494 71717 olalE 5 e AolE o

A FEE AW7EE RIE, ddslor & w2 Al

§ 204 22 948 ARG, 0 e
Bae o A kel Fd BAAGCH, A}
849 APl tsAE Aol AT et &4
Q14 o] @yt o]4] Mgl ROI ZW
o AN HEANA UFE 2 S AT A
g AYshe Aoz Aol Fa ol $741 9

o =FEYAEE ) AR Fdel tie B =
44 Al=sle] ARRA el HHA FFS WA
W, T 2= A" AE 473 = (performance) ]
Fele &S A 5 Sl

ojgf #o] &7 70NN 53U ALl i
AT TL&A0] AAAL e, 53] AR AR
gk Balo] Hak Srkskal itk weba 7 ATl
Me EF 740A A3 T4 404 212" H
AR1E 9% gARldT =Y % “c]"ﬂ% Al QFsh=
AL FHOZ 3 Utk o]

rlrj_‘x
ol
£

L
o
(@)
o,
2
"i
>

(www.vocollect.com)ol| 4] A§4t=]
AREBHE BRSNS WG oR AREA AL ARE
A T8 T8, S84 Al="S YAty 9]

A7 AElE So) AlE
AT e Hrhstad ok

£ a7 oot gow we Wl du:
404 Bopel AHYA TAe] B PHE A

utl
>

o |o

O,
—1oit NS
o

olr

9

OS2 1960dtFE A77F AlRE, 1990 I
Bl AA Alzdlel] 2857 AlFeigich e
PSR ?43371 % %7 ﬂimﬂ}ﬂ el St

H} &‘%Zﬁ‘ﬂ

¢

2ol
m}ir

HU

™,

i?i

Wl

N

=

o o

oX, k]
ro,

%0,

o

N g

= 52 m

2
X

3o 2o oo N oo O HJr o O oo

fo i o 1

AN
d

tilo
i
+
%0,
rr
rO
Ay
=
o
[
ol
it
o
fru
=
[t
=l

o
=
2
S
(=)

ok 53], A Hlolx
(knowledge base)$}t 7|&2] 2%S f3te AT J|&E
A ZAFH, FUE, 5571, A2, AY7, A
Z, dEH|H o 7}-433 7188 AA717] 59 AFl
A A4S T3 toldd, FEAM, IoF
4, AY, sts, AAAF Ao, Bt 4F S5 Ths
sHAl o HE SAJMATIES PSS FAHCE T
AR S&Eot MHHN 3 HEYRE/DEN|

- 447 -



Mobile

Speechtotext

= y . e
i
A ; Medical :
Mobile transcription A
personal solution
: s, devices
=~ - o
Automotive telematics P . Volce-directed
{ Telephone '\ telecommunication
l. speech
\ mcognlﬂon S
= \
Tays.rGames - e

 m—
[ Package
Delivery
managament

Personal
Professional

Voice [
ugnﬁclugn'; Warehouse [ES8% H‘
management p."
Volce- e
operable q e
consumer i
products ol -[-M:" tetal data arin
i Industrial data entry
appliances
Stationary
=l © A = ==
[2 1] Chst 24014 7|ao| B8 #HE

Eo] ?ﬂf‘%ﬂi =N

S A4 TlEe] FEEHE Tkt
e RAFT gu) Aoz FLEE Fop=
WE AsAe) £ 22, 2R ALY e
a5y ok wa 7199 F Aujx
Al =HlE S04 7]%o] Bol
. BHAT, o] E HE AkdF
oy, dA 7 AEAHQ

] UL
EF 2 gue} 2o vjdMu]A H2YARE

oR :lol' o

T2 Al 28l (Warehouse Management System,
WMS)-/] dE9 W2 =ZA Fols W2, RFDA
A2 e ) WA, 2E]a 24914 WAl A R R

T35 o)At

o 2 oy
d
=
B

1&

A

Ju L
:i
o
o,
ofN
o,
fru
o,
4m
2
N,
z
> N
o,
to

__>‘l_g‘
mg N
O

Jfu

it

tilo

_o‘_{t

Ar

2,

dos

ro

ol -

R

T

0 O
oy
}«‘9
e
N

i f&
o
0,
N,
rd

o N
S
ot
i
A
o
2,
N

o
O

2 oA
N
k)

o
ol
1>
(o]

XNoe & orr B bomet oA i e

A ¢
o} =
o
ol
rir 1
o
1>
o
A

o ”

~

(Voice-driven) 21 ER{#EA|2Ho] ot o

>

rlo

e
B
5]
)
>

y

o,
=2
X
N

| o
b

offl
L)
ey

[ to —ﬂ,‘T Ji‘.

)

4 T
(CRS

S
N_[Q
fo gt 2

Dooxl

_Qi
ind
L
L
i
2
2
2o
o
(d
o
oo
o,
i
tr
N
>
o

N

3 5494 =FaA L9 AR

L

o
to o
i 0_>C4
Ay
o 1
k. to
o >

)
re
-
il FIF
d
%
&2
oo
ox
ro,
_|>~
i
N
iy
o
)

bt

ox ¥ do o

1 wS o N
tlo
o&l
T o% ok

Yo e to rr

ox it N
P
N
oox

ro
1>
>

Al o)7|= sfe], opF

A ded ¥ g

9

o)

& /IS SRAT, o A3l
g 9 A

9

Lo
N
)y

o]

gul

2
A
o

oS, S Azdel B,
oA a5 8RBl 71402 P
Aolu, g Agel Ao A=
w12 Rolul, wekd ALgA HANMS &7

AR AFHE A S Fadthn ¥ &

R
=
ut

o

dlo
oX,
rO
1>
>,
[>
ol
o
)
it
o
o,
5
e
[»
o

)
i
=
do
AU
)
r-l
T
o I»
sl
tlo
Sy
N
ok
rr
52
o &
2
=
2

olr
ok
H
o=
>
4
=
N

N
F o
(e}
b H
fol
T
. ox
)
[¥ ox
2 ol
o T
o
S
2o 3N

X
R
=
%0
[o
N
A

. Mo T
>
op
o
o Ho
o
X
of
ol
kl

5
4»
%2
H
o
folr
-LE'
o
o
o
=2
X
>
rx

1A oz o
A, ol Y WEE F
W ASnch A4 944

Z_' [e]

EHolA fvk= 94

rr
o
ut)
o
%0,
u)

(Cohen et al., 2004).
25 EAlsten, A44RE A

gl ¥ AN 239

o
)
.|_.

P

fole o
X0,
.‘E —{U:

ofe) A olAelE B, T4/ AHEA
RS G377 A% A7E e Bag Aol
W, B QTE BRALES ARIE sl $471we
AgA EEA B2 A% 8 PES Adsta
A g,
3. 44 EREIAN2Y A AT

3.1. Talkman ZZAE 7|8

B2 =79 542 EFFAAA AR A 54
A 7|RE A|2=Ele] Ay ARBES e, dA) ARE
A3 e A4 ERBANSEE A 2A
A AT ZRAEE 0 BRAGON 717
Bo] AH&-E= VoCollect 3]} %Ho]” LI
-8 ERHEAZES e R itk [18 2]

- 448 -



2fgA e HHEC] Zag 1S UHew
EREm e FEste 2318 FEol duk &
Aol A el E ko ok ol EREWFILE &
47N HAA 71715 Z83te, FEAHST,
FEHe B4 RN FASIAL o] F FH7]A
slste] SgEE EF d& F AEF st o
I ] = - -
dg FPekn Uk ERENIT Aol oD
. [}
AREAF 1Eo] #AE Sk A/ (Retailer)S &
3 FEs Hy Wal AA Z2A2E Aeste B
ZHManager), AA FES Agde FEAHA
) X (Selector), 18]al F=3 =S HEFske Ay
[O2 2] SR&D SHES ML, Takman(R= & _ e
£, =M ZHForklift Operator)7} Utk & AFoH= 5491
), oll—=XK
O - 2=
AAzde A8A4E BAE 8, 22 ARl %3
8 AFgAst 2RAEA F 6 o Aol
-7 = ~ = Tl — =
ATl BAT BRAN 4G B A | DT was o eael 4
_ : b 28 S 98, 6o A
=] A = [<]
BAESl Flss HulER) Talkman, 2R3 ge) | T L e, e
_ A2 AT TEOEHEE A3 e
= o [} = = T = U = A puie= i un
g3 g A e AEAE HAFT g S s ST meew T v
Faol AFEHAS W AT FiEs AYste A4 #
" L ol & Ae vYeE F3etgion, J9 AAoNA 5ol 3
3.2, Al-8A ZA} ¥ H|olE 3 o o Fo
b4 R HTE 3 F& 2ol olf T WA AEHL e Axdo
- 1= 5k © KN 3 o 1= I= 3 2=R15L3
B e 9a) nE A7la Bxd 9xe 28 | W A AR AHFE T N
= gael A Al EALE JYsgch dnHos 7t
Activities Users Objects Environment Interaction
Enterorderinto system Retailer Customer's retail store Between DB & outside systems
Transfer order datato manager (datatransmission)
E‘ Receive orders from retailers Manager Database system Operational office
= Confirmthe order Order lists from retailers
E Receive products from suppliers Wireless network eguip.
o Manage database Wired network equip.
o CGueueorders Queuedlist
© Manage voice system Voice system manager
%S Driveforklift Forklift operator Forklift Shelving area Between forklift operator & forklift
M Replenish Boxes (physical interaction)
Create voicetemplate Selector Operational office
Adjustvoice properties
SigninTalkman Talkman terminal Between selector & Talkman
Receive summaryinfo. of order Headset/ Microphone (electronicvoice interaction)
Write down summary of order Belt Between Talkman &DB
= Drrive pallettruck Cord & alligator clip Shelving area (datatransmission)
£ Receive location info. of product Fallet Truck Between selector & truck/boxes
:E Receive guantity info. Fallets (physical interaction)
& Confirm quantity Shelves Between selector & numbering
3 Read check digits Aisle numbers system (visualinteraction)
@  Pickup boxes Slotnumbers
‘= Organize boxes on pallets Checkdigits
= Makebroadcasting communications  Manager Memo paper Operational office Between selectors & manager
AskTalkman about current status Selectors Reacher (skewer) Shelving area (personalinteraction via speakers,
Talkwith colleagues Speakers inwarehouse Between selectors (face-to-face
Reportshortage Fans interaction)
Generate chase order Chaseordersheet
‘Wrap each pallet Shrink-wrap Printing area
Orderlabel-printing Printer Between selector & labels
E’ Alffix labels onto wrapped boxes Frinted labels to identify order (physical &visual interaction)
1-3 Dirop order off at docking deck Baynumbers Docking deck area (bay)
©  Signoff Talkman Battery charger
@ Receive performance statistics Between selector & charger
= Charge battery Operational office (physical interaction)
,ﬁ Assign orderto truck Manager Between truck driver & truck
=L Load/unload items Truck driver Truck Docking deck area (bay) (physical interaction)
Transportitems Between truck driver & retailer
Receive delivery document Retailer Delivery document Customer's retail store (face-to-face interaction)

[22 3] AEIOU + Time =z

- 449 -



4 $494 OAQ 97 =YY 74

EFELAAY S804 Al&Hl AFE EiAE
T 7HA A9, & AAA 24 (Macro-Level Analysis)
7 wAH 2o £4(Micro-Level Analysis)©] H&
stth. AA ERFL g7 #HeEhs olsjste A, 5,
o A&} o] EAlEtH, 2+ AMEALY] AE %
2], aga ougk 77150 &8H=rtE oldshe
Aol AAA el E4(Macro-Level Analysis)ol 3l
FEh a8la AA 248 $-3= Selector’} o]
| Ao g AgsteA, Fis AEste FAAA
02 AMEARE Y] AFUACIAT Fo g ofd
Al olFAX=A WL #Ask= Aol PAE A
9] #4(Micro-Level Analysis)oll sl3€ ). o]E 93}
o], DoblinZ&9] Rick Robinson¥ Stef Norvaisisoll
93] AgkE 4 W AEIOU Z#H Y-S AHEs)
=, [29 3]olA Ee ukek 2ol A Jids F7t
stod, A4 oS o TAHeRE AWE F e
ZY LS ANSEH. F, XF2 AR dF £A4E
A oAl A 89 -
Interactions, Objects, Users - & AM&3l9oH, Y=
e A Selector®] FF-E AlF o2 wjR|Ete], &
A2 Al&Hlo] AMGEE ERFI PG4T WA

-
[e)
< 4y

gsl= S2 AAIEAH

Activities, Environment,

0

10 ox 1|

[

Entire Warehouse System

Physical /
System
Y Y a— Pa—

a Storage/ Trans- Labeling| Commu- Human )
packing portation| system nication resource
system system system system

Management Voice Printing
O system interactive system O
system

Database
System

s

item Device Human
table tabie table

Warehouse Order-processing System

[3&! 4] Modeling of system sturucture

(19 45 #E3 AHRE 53 ok AP
FARA2EY FEEY 3P0 F2E RelFu Q)
ok AR $HA4 Ase BEssel AH9H o
AQE Aar) Fare, WA BRASES B4
st 24 A2del 488 F Y PR A
A Age) PHe BAFE ol Fash ol
AQolA AE BAe 2 vzt gdoka @ 5 9

4.1. AAF ¥4 (Macro-Level Analysis) %

411 AH8-RH(Users), 335 (Activitites), 7]7](Objects)

4
BRAIANA o FolAE AEAY YF BN

3, TEE AT 7+ IAALS [29 519 Zo] vl

Egrg F439 ) Insight Matrix#tal WHE o]

213k P49 g Kumar(2008)l 2lsf Al
o Z

Hoqr o

g f 3 —
] s @ o bascrine
a a = sy [t
5 2 3 2 sEsT [T
5 HRERE EH
o 2| |3 |8 a2 |ufd
E E c 52O € o
Slalxl=l |5|s| 21E|5|%| Al
STEE ., 8328552
8255355258852
8438525235537
FEHEEIRE R
e
E3E 8588852 x]
o o g e T EET R
€ aUxa 0¥ 0003

Receive location infoofproduct |33 00 1000003 1 ]

Read check digits 33111000000 11

Confirm quantity 01352000000 0 (

Receive quantity info 01332000000 1 1

Pick up boxes 11223300000 0 (

Organize boxes on pallets 000033200000 ¢(

‘Wrap each pallet DOOQO28E1L 000 0

Affix labels onto wrappedboxes |0 O 0 0 0 0 1 3 3 1 0 0 (

Order label-printing 000000033100 (

Drop order off at docking deck 000000011882 0 (

Drive pallet truck 3000000002310

Talk with colleagues 1101000000130

Make broadeasting comm. 110100000000

(=) Sl = HH S
[O8 5] AFBX #E 24 IE2IAMFE =inl)

Insight Matrixo| 4] =Zg
A 7t FAE Hop HARFHoz wotsr] EiA

E‘ l
E (29 6l 2ol YEHD eloladel ¥Hox
RET 5 YT o] BAL B, BRERY 4FE
F5 HolH #IE FHOE olFlAH o &4
Azgel s FAHE AL L & Atk

S, A8 BE B4

18, AH-E= 7I71E

s
(2" 73 2e MEY=Z

- 450 -



Prepare & conduct oder-picking

Requestof
*, replenishing

@'@ Receive & deliver order

Getinfo. of erder sequence

of Y[E9J3 chojoj 12y

[22! 6] AISA AS

Computing&
network systems

Orderlisis &
numbering system
=

— e L.
eSO e,o
A

(—) _ punradaisnora

TOEE
O’ of

Goods transporting
& storing system

[32] 7] AR 71712 WIESZ clojoiaE

factors

ojet Z& AgAL A, 71719 AE B4
o, AFAR= 7 ARA 2ERE A
ol & k. A S T,
e A oAl AR e,
AzEo] FEE e, A2, wiEshe A
%

=
s A5HE Aol Fasithe AL ¢

e i‘l

U Lo

ox ‘l‘j
21}? E g e
p

™N 9 X ox
e > o

J1m
o

o,
u

= 1
-
L
-

&0
%0
kv

412 A-E3L, BF, 717 B £4

7H1:ﬂx4 o=z /‘;ﬂg /\]-%—X]-,
A5 A,
at7] e w5
S A AR
Az g, agla Y
ATdshs ol &, de%l 63%% -
T, T2 ] JheeH, 74 de2 1 A
ahe ALgATE Ik ol d e mEjslel A=
HJ‘:S% (2" 8] o] AltatAH.

e Esl—x%oi 1:1-5:]§}_E_ —0—}7.]] Q
Hho] AlzH] TRl A F a3 AW@
C[2™ 9= olHd S B2 R

5

o 4r & 2 do

M
1%

&
o> e
e
1;

or —
o
4 do

N

tlo dlo
l‘lSZ

[110
A

Befare order-picking While order-picking After order-picking

Selector

‘While order-picking After order-picking

Findings
These are several ackrabes in whach

ChMerai uSEI QPOUES 898 irvvohvod IDpeiher
o complet o task
Implications

The system interiace, especally related to
the shared activites, needs Io Support
eMcient and smaolh wodk fiow smong
multiphe s GRS

Selector

(22! 9]
o3 e, S48 Al=E gApdlel] slojA, zt
FAE] HAHAA YAl A7 o] wAS &
ol & 4 Atk v (Retailer)?} ¥+ 2H(Manager)
Atelol Al BAEHE FEs Felstar Heske #A o
e FedE & F dMen, = AR

(Manager) 9} 5% W/] }(Selector)ﬂ ZHo YL
Ag/&Rlsto] Agst= JJr
Ulﬂ—g]]ﬂ ol el o] Ex
%7‘1?-_} T A=),
2 gohrtr] {ls)
2} 3he= gkl
g

o Md
AC)
>
fr
-
N
)
il
fol
o et N

do ru[o

(o 10

g‘L

l:l

2
R
o
oX,
o
1>
>

[
it}

o o b
oo
ob
fr

o ox

T 550 driy #o

Hedl, olgd A FEEFS AT F UA
+ Ul(User Interface) TiAlo] w9 Qo3-S
< Ao =3 At e B

of Arte] %5 Asds= IA

KR
=
UItARIE v Begk A4S & F AN

i
0,
rr
N
~
it
)
b
fot
[e]
P,L

(
==

‘0,
_0|L
~N
9,
i
k)
k=)
I
X
_‘
Mo
o
Y
N
N,
b
Y
o
fry
JZSLJS—lNé—\ﬁﬂéizn&;-Wo

o © &

ox K

- 451 -



O 3ol AL O3 W - o
4.2. 9|A| A #A(Micro-Level Analysis) ®H Ter= A 7PI7E oA EefHes 24
H, o]t ﬂ’% 7‘3}-4 A3z SA404 JAeHA

421 ¥ 3 E E4 (Operational Flow Analysis) °

AN 245 AdE vReR, dA 494 | 9 119 2ol E'_oﬁ}’o‘}O:] éﬂ,wg zg 3
A2E] QIEHA BAS 95t [2¥ 10|37 Zo] 1]
A B A RSt Al =H o] JIH S RE s}

11/02 15/03 o
SISt 591, (18 o) F9f el AefAis) £ @ . '

23
9L B3 93 B F UE A

!F

13/03
12/03 13/03

=) 14/03
o Bgoz @A xsAA tA T A7}

=
A + Jdotes Holtk [2¥ 1019 4 A, &4 @ 14/03 14/03 h
Q14 A|2®lS F3F Qo] Al2Fe Z ©14/03 14/03

FuAelde st v G 23

l:oy
o

o7 txpel

ol Ao oF 2 o]djo Q) A} A 0] States
HAvdes HS o 7 ddeH, wEb A o o
she} & zpol7t Qh7lel AMEAlE YA ghFe] 71kt S2 Initial state (sign-off)

— - - - S3 Order pickin
% '\é—g—i 6‘]'3—7- 9}1\:]— j—ﬂ:ﬂ- ;\(j_ ‘“ ﬁl_fL T’]’%‘% O]SH SiCaII |:15;stllg§tlnn Plus button
¥ 4 e U 9@ AT guges e, | Cn e
A AR A BaR Adeld el FF | E—
= wdst] Oiiq-‘% = ]an% 7ML e As & 11 Press Play/Pause button 01 Power Off
I ng\u]—. 12 Select menu by speech 02 Flash green LED

I3 Order sign-off by speech 03 Provide instruction by speech

14 Press Operator button
15 Connect visual training device
16 Disconnect visual training device

422 717] e Ao

do] &4 (State Transition Analysis)
$HANE 9B <

S QY HGIM o] melsojo}
3 g AHAH 7]7](Objectiel] thE EAolTh

il

[A2 1] 27| EfRio] EME St SdolY i

ol 713 24| e

Prepare selecting Select boxes
“Two-three”
1y
@ “One-one-two- . » o -
5 three” ‘Oh-one-one Ready
“Short = -
product Three-one
E “Daily standard | | “..Aisle nine-ohto “How many
o “Password “Order box i5 99.61. Weekly ﬁlne—two has 67 "One-three-one- “E_:n_eck didyou
g3 when ready” number” T FrE oh. Pick 6" digits?” take?"
Selectboxes
“Mine-one” “Two™ “Ready” “Sign off”
“One”
. . “Mine-one.
-Beep- c?:?rhefgfen '5, Number of “One-two™
plete... palettes?”

[38! 10] =4 oA Ulof 7[dtst =% S & &4 (Operational Flow Analysis)

- 452 -



423 22355, 717] FHdo] T4 £4 JF AFHZ ojofA = o2’ ol tiF A

A ANH Bl AR U AFE E | & P2 Aol T LA A2HE T
A57) S8l B BAL ARG AAY, FAFH | B 228 AR shizt 9 Aoz 47w,

4
FHANE Bk 53

=
B HER AGE cE | 5 Aea zae Aew AdAT 43

(13 12104 He AAY, =& IS 9519 B dATFolA ARbe s WS 283t
S1, S2, S37F 71 wo] BeEE AEde & 5= g | VoCollect AFe]  Talkman ] E-FFaLAIZH
on, ZEAY = oAy BEd Ay wAe | MY BE AHEE B4 2de dAFes 54
93 S5 Al Aolshe Agrt wed, o Ag | AMNEHS Ho jIATAdHeR AUE + slE Tt
SEslo] HES BEAE Aol tha BFAFL 7 | THE 4 74 Ador 2D & iAvke Mol
#How & £ AU F, FE AAS Ashde & |
£g BE AgSE 297 BRRE, 4] ME | 51 A" B4 wwe A9
z34¢ 93 g RUEs B4de AL vEg
AHolali & 2= 9o}, 1) FEAHAY] dF P3G e P& E4S

IR — 53, FEAAE A4 Fre) d3 A7)A T4
R RS Y8 WA FE 22S BOE 5 e
) e ' g4 QHARS sk dgdtk %, g A%
§**® A T A M B BAG Fe 3t & 23

s— e & ofelol AAsw, APAG e BAL Aol A
. o | A BT 4 FES ADE S Aok =D A
; : ”'m@ o §%, B4 T BE 1§ £ Q2T B4
§ e | FRATE BAR, @Ale] SAAAN 2T Y W

N

)
] ) 3 of gk Heldwt Zxo] gFolA i, o] A
[28 12] =S80 MEjFo(e| SEA B4 =& AA BN AleAte] a7 =53] wrdsia g

g 7] od.

424 A2 L2 £ (User Profile Analysis)

2 =@, ERFTU Gad AgAste wr)
EAREENE Fol 49 JHY, WA WE | 554 gqg Ae auselze 240 aTad,
AN ARG 4 Sad daw A9 (28 | 2 gaq0) 2re 22 AR 9T, An
13l A Hzo]l 7] 8hF 7Izto]l Auval sy@Ev} FAAE Fas A kS mg olste] PR %
SOHAFS & 7 Aol dEed, SAA A qagw qre) me4s 4 AeATe A9d @
28-S ARgshE Alo] wig- dEREFI AFE Yo H AAAI & AR Aolth AT, HA o]Hd &
of 7he Zlold olsi@ A& AL IA WS | G2 wqy 4+ dEs e4Q4NzRe] FHHA
Semantic Differential: How do you feel in using Talkman? 10%_0]_ /\]—?ﬂﬁ]é}_@_i (ﬁ—]lj‘7]' O]qull %q% 7)_1%
Very Somewhat Neutral Somewhat Very 5,74—9_}-@- T AUtk
Bored | | | merested | 5.2 H]A]Z B2 ubd o] A}

Confused | ) | - 0 | Clear 1) %/\é?_/}_]‘A vj—\‘Ef]:l% Eo}:}—s}‘l\f‘ 7}_1‘1% E%"ﬂﬂ%

" thersAl sfed, QXA B Zol: Aol A1 F

Passive | : +———| | Actie 2% ZxolAg BAS Eato] YL AT A|xH

A7)0 BeAe neste BHZ AUXA vedl

° | | e 3 AsE Golz BEE o] 03 XA B
Frustrated | — . . | | Encouraged S Zole Ao R eyt

2) 2252 2 FEAxe] dHol AL HHe

BA% Ay, FEAYAE A4 QR 2o F

8 o 3l Sk ols ANA BAdAE Yepted, &

[28 13] ALBA =22 2M 2



4914 QAEAA W] soln Jlwre] FEAHY W | B Avolat ASR + B%F, AHER + 717, BF

Hol AAE A4, 5 AA YL B 5 JE A5 | + 701E PR BAG & db WES AN
S 1A Bg] GEOE olsd & Utk olgl | o, B4 olsish 49 4L ESitk
3 o 3

Aol gk 1= g T8 AFes Zd 3 vAH 24 Zdd
A ZE ol AREEE e ARAL A,
o

3) AUAA PRI SALATAL 9T A | J719 ARE B8 BASHE WEE 494 o
g AR QASte], FF 08Y G0z 8§ | HAMolehs Ropl WA S8l NS =
T 5 Ak ole 24N A2EE 9% BE A | A5E BAAAE S42 AR AeAst 7179
sgeAE E3 B 4 gdE @4, oldd R | dHUAd 2P 2FAG vAE BHIAE F
o W mevk Bag sl B B4 PR NG, Hok TEE BRI

2 SNz GAE AAse gEln | B4 BAZ SNsks 22 bssl stk ol
270] BFOIA glovt, thE AHgAstel BB 9 | @ BRH N 99 Pwe, Anage] Bl
2% olgel A FelF 4 U FRR WA | /1R 850 FREL BoRRL, 1 IHEE /1
S Aol W Aoz RAAYU wetd, tige | oz axEe vl AMdstE o) WS Fa
AHe Bgos Basm o)g WAT F AE < | st
e iel g A7/t BaF Ao BeEL, B ATl ANE @7 Zed 2 PHe, do

2 e $do] dyEE 44 Robel dHAM
6. Ag HAQle) @] J1E W ANS, A4 B4
£494 ABgR O @7e) J27t 9 Aow

B d7e ErdgAaded ARA A = | sy
A Al=E AlkS A9 dAdT Zdd 2
o

W Adehe A 2Hoz AP A7 | gums

2 A}z =Alo] SxjolAl sxglel W uk A8

] AR A 2440 =Y 2 WY 1AL _ A (1999) ro oA s)%e] Aas Ao
A% Qe 27 A8A F4 Qe BN | T T T T e T e

. ; 5, . Foite] B4 35 A4 244,
A3 e oM 9oz gotd £ 9 - B K
g - AAE, ol9F (004). "ARFZHNAS] L

) o] b2 . .

- A8 BHel 9% 44 Angas wa | 0o uoo1= 71, IR CEO information, 12
= §]—7ﬂfﬂ} AL —_’-L/H:‘]-L‘ QA= ‘7‘:/%—‘—“0}: 6—]_]—4_ - é—:u]é\ff gll—%/q/ ?}%‘%‘]/ JZ—OE'!?_:]_ (2006) r-?ﬂoi"ﬂ%
1l 70 L0 = 001_— e D— i L <] ril / /\].{\.Eé] /\]—vQ—X]— Abs 29 A= —Er‘)\q m 7]%%
Multi-Modality] 35< &gate] Algate] 144 AR

&, . ETRI AAFAFFEA, 21(2),

Bes 29 4 9lojob dr) °

_upHE pge] 9. ol ZAE A A - Aucella A, Kinkead, R, & Wichansky, A. (1987).

o] AAEoloF gtk Theka a /\; Voice: Technology Searching for Communication
o H o T o =

3} 2= 9=

; i};;; Bt 2 9z who] A E|o]o} et Needs. Proceedings of SIGCHI/GI Conference on
olg et K-S oz B oe|A] Aloret Ze Human Factors in Computing Systems and Graphics

) T4 Y wHe BANE ot ojeje g | MU ACM Press 4l

o - Cohen, M. H., Giangola, J. P., & Balogh, J. (2004).
=79 1: AEIOU + Time Voice User Interface Design. Boston:
e AAe WA BAL BAS) AP age) | i e

2231 oS wAE S Ao] Faskn, el | Kumar, V. (2008). Design Strategies Reshapini

el el 249 wel ALeAl A% 7]7)she] o the Innovation Landscape. Presentation at 33"

B o] 2HS uolol shul, gl He] A7 7 Annual Design Management Conference.

o] Solr} 917] wEd, o2 4% B mad = | Raiyani, S. & Kumar, ]. M. (2006). Multimodal

gl wo 2 asdT Warehouse Application. Interactions, 13.

- Suhm, B, Myers, B, & Waibel, A. (2001).

= 2 ANE 24 T , ,
ANA Teole] AFLEZ e Abea) W%, i\/[ult;modalA(]:ErrorT Corre.c‘aon foz SpeechH User
S BAFE AE WSS Aoksiglon, =3 nterfaces. ACM Transactions on Computer-Human

Interaction, 8(1), 60-98.

- 454 -




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


