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ABSTRACT

According to a usage survey of mobile phones among the hearing impaired
people, 96% of them employ SMS on mobile phones for interpersonal communication.
Additionally, some of them employ other functionslike video phones, internet search
or email / IM on the mobile internet. For.instance, the Sidekick, a mobile phone
marketed in the US by the service provider T-Mobile, has succeeded in the deaf
community for email, IM, and internet search. Another survey has found that many
people who are deaf prefer the “BlackBerry” devices to standard mobile phones
owing to its wider range of functions, including email, text messaging, and Web
browsing. The portability of mobile phones enables these functions to be employed
conveniently. Hence, mobile phones can be adopted as an assistive platform to

improve the quality of daily life of hearing impaired users.

Although existing multi-functional mobile phones were designed for general
users, not hearing impaired users, most are used by hearing impaired users. However,

deaf individuals experience inadequate and insufficient difficulties using existing

III



functions on mobile phones. However, the functions provided via non-sound channels
are also suitable for the general public. Therefore, if mobile phone designs will
consider the service requirements of individuals who are deaf, existing mobile phones

could be significantly improved without adversely affecting use by the general public.

The specialized mobile phones for hearing impaired users were limited because
of these products are usually expensive and socially discriminating. Although Fuse
(2008) had attempted to upgrade existing mobile phones based on feedback from deaf
consumers, such as implementing a high resolution screen and camera, strengthening
the IM interface and modifying emergency text messages, no comprehensive study
has considered the service requirements of hearing impaired individuals in the
front-end designing process. This study have to intended to achieve the universal
design of multi-function mobile phonerbased on the requirements of hearing impaired

individuals in font-end designing process.

Based on universal design principles and adopting the requirements of hearing
impaired individuals in front-end designing process, the purpose of this study was
intended to: (1) provide conceptual design of multi-function mobile phone for hearing
impaired users according to universal design principles and method of conceptual
design; (2) develop mobile phone prototype “PeacePHONE” according to conceptual
design; (3) explore how the mobile phone service enhance the inadequate and
insufficient usage difficulties according to the results of usabilitly testing; and (4)
understand users’ attitudes, opinions and thought with respecting to “PeacePHONE”.
Analytical results can be referenced by designers to optimize mobile phone functions

for the hearing impaired community and assist individuals who are deaf in daily life.
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Experimental results based on usability testing indicate that the individuals who
are deaf received positively the design ideas of the PeacePHONE. Three positive
feedbacks were found to make the PeacePHONE usable for individuals who are deaf,
there were (1) instant interaction was an important communication design feature, (2)
hot-key emergency announcement functions could improve the inadequate usage for
existing mobile phone, and (3) the portable doorbell and fire emergency functions
could improve insufficient usage for existing mobile phone. Three additional
suggestions to the negative feedback were also presented to enhance usability for the
further design process: added e-lock function, options to select the preferred input

method, and enhanced entertainment functions.

The general discussion intended to (1) re-design of PeacePHONE; (2) the fitness
for mobile phone function and universal design principles; and (3) the suitability for
mobile phone developing process and designing framework. The results of this study
can be referenced by designers to optimize mobile phone functions for the hearing

impaired community and assist hearing impaired users in daily life.

Keywords: hearing-impaired users, multi-function mobile phone, conceptual design,

universeal design
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approach to design that incorporates products as well as building features which, to

the greast extent possible, can be used by everyone.) 1997 &F J=-{ %ﬁéﬁé%m”l\liﬁ'f']?%
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fl1-=(Center for Universal Design, North Carolina State University) [$¢11- ZFi3p] " |

TR 2) (Raleigh, 1997) » FUFSI5pi P R RUN > ') a2
[“RORSEE ~ PARCTE A ~ 1R AT B

A R )5 £

IjFUF ]:I]:|
S BRI S

BohEp s EEl Elﬁ‘:)}ﬁlfﬁ[ Hl— Qﬂ | F% H FﬁFI(Emlham & Stephanidis, 2005;

Hellman, 2007; Irie, Matsunaga, & Nagano, 2005; Ornella & Stephanie, 2006;

Smith-Jackson et al., 2003; Tomioka, 2004) -

* 2 P IRERE

B T

ST R T TR 5 g T R

(Equitable Use ) SR | PR T AR - B
P £ (R

B 1 %ﬁi@%ﬂﬁ'{? | FEpy Wf*ﬁﬁm[ S Fﬁ' 4,

( Flexibility in Use ) BT PP AR -

A (B o TR R = 50T I A 5 T e

( Simple and Intuitive Use )

fmgért ;t \,F‘“fﬁﬁ'ﬁ?iﬁﬁ'ﬁﬁdﬁﬁiﬁ?‘ HIF -~ Y
5 EFJ
FIFI

po % %ﬁ" %#Eu EPRLH T AP R S
( Perceptible Information ) F' | F' 21 i lgfﬂ AU e

E'TFH[EE %E’rﬁ'}{j (o = I 2 %y P ﬁ'ﬁﬁﬁﬁl RS A

( Tolerance for Error ) J

e PR EFRI I PSR
( Low Physical Effort ) T ] N K A EE

R F@a@ FERIR TR AL
( Size and Space for G I A T i 2 S R LU I j il

Approach and Use )

HIHS JfF’J LS FLEI RS -

;ﬁmuﬂwﬂ AR %ﬁml Vi '.ﬁJiEF'J??rU/

=PRI H R

R rﬁﬁhﬁﬂj AR 2 Vanderheiden (2000)H 1= ZFVRUF - (=EL4]H |

e RTAEPR L 22 (U 4) -

(1) #H-

TSR 1% (Accessibility / Usability) » & iy 4 <)=! fff 27

Fk]f%f’ E WT[E[H ?ﬁ" gi[_dﬁlﬁ” (Z/D?N[:IF[ J <)o

AL Y
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COPTREBSERE VRS ) R IRk B it

(2) PEE-Z B AN (M#(Independence vs Co-Dependence) » & fif it ™ I3
FE o E S P R T FORL T T e (TS R (e F'JF%HHE)

E TSR I [ FRLE ) R S Bbp (U B D o R

ik AEACTRERT ol

(3) PR 3 (Bfficiency) A1 3 o (Urgency Requirement) » & il 1™ I3
PRI E O P S U (e - o T R e
P (MRS P )+ SR 7 i o HI R
O R R RS (UMD - S
W R Esie o R R R e sk - gt
PSR R (SIS > (RIS e R s o
B e R R

= PR B [
(Accessibility/Usability)

Il

B A

(Independence vs Co-Dependence)

1l

S A
(Efficiency and Urgency Requirement)

4 B R R
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2.2.2 ™ R

Loqfy ™ 753 (Top-down approach)R LA £ i 5 (Inclusive Design) Gl Jr%
FHEG.Y— o P R RLIFRER PO RO O B - B T R
{7 =% O B (Simeon Keates, John Clarkson, & Robinson, 2002) ¢ fpw
wt R F IR % R GED # i (Peter & Alan, 2001) © A1 L

[ PR AT ﬁlj_'—(Bottom-up aproache)[nﬁg%?rﬁ: Fﬁ#,ﬂf&; > Keates !

Clarksonffk(2002)}ﬁ [E:I o J & ,r[}["iﬁézﬁ & fﬁmﬁfﬁ}tﬁ =]
L * 5y D F‘j < B ) R T S) - )
R %’ﬁ St AL LS & TS

EH - iy O ﬁ jig Jﬁa@gﬁﬁww )LV ffDone,
Keates, Clarkson, & Cassim, 2003) - Keats #[! Clarkson &~ * (2002)?;5 b > [y
F%ﬂgjrij?cjfllﬂﬁ:%i%% FEJ"L‘Bﬁﬁ%ﬁgf & '/377'{%# RIf “%ﬁq?ﬁﬂﬁﬁﬁi el
= N iE;[E'JEfJﬁIHE%FFF ]’ﬂi/[h?‘ﬁﬁ i VAT Y F i (predictive text input)
IR p= kL 1988 & 11 Roy Feinson ALy r%ﬁﬁlﬂ%ﬁ Bl @Elﬁ[h TR
LI%@F[}E&%E'JK‘%TPS& 3"‘3"3? i Eiﬁrﬁﬁf'j} & ﬁ? =7 ] (Wikipedia,

2009)  [AF= > E’Jf‘b‘ﬁﬁ'ﬁ’%ﬁﬂ/@ﬁm C B2 Hﬁ%*ﬁﬂ/fsl’% A =N
ﬁj‘f’b} > [FilFy R rf’y‘b‘ﬁﬁ'ﬁ%ﬂ% Pl VR S EUI%‘U;TI‘ °
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FIE = o [t

U

- lﬂwl:[sg‘@fj'u\]]ﬁﬁ% E[l—k WIJJA

Bottom-up

q%ﬁ[ 5 ]’E[EIJ%ELA-E_J /[:I/E{Jiﬂ fi

R b BRI STV LY KRR TR PR
FUAPEN iy ™ ROt i o i B 1 - 3 RO 2 2 il
FFJEEF%?T’FLEU 1o I B SRR B R LA TR A R
AR Y T R s R TR R
=5 QY] o AIVEAS R » 5L P VAR s SR HBEBT T HE3A
[ A9 7 IBERERBEET.Y (RNID, 2009) » 4T 4 Venderheiden(2000)f-
£ TP RERE S RO T FRENDREE TR S R
= PUNE UMV
() I RS P T A - A
RPN TS o TR - AR R R PSRN
@) B ORI~ R R
) BEEHF RO S A Y AR LI
4) E dgr I e Uit b Nl ) >R IR 4 (R i P AR L

=0

-
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23 HEa T

P} B g 2 ’jJFJ“I_rI}JF“fI:III[J/%:“I‘ IR %ﬁ U’_F;LE[JQZQA%’? FY R ER
A I*FI}JF% F[FETW FE T B AR T JCJ/I%LﬁJH?EﬁF‘yI%Lﬁ I E
#25# (Interactive system),/ %ﬁlpﬁé & A[ TR 5:1‘ M %ﬁ E[*ﬁﬂ%ﬁﬁ@%
Fﬁ[}@ =L q%‘ﬂ 6)(Benyon, Turner, & Turner, 2005a) = =" F —Fq’ﬁ%‘ﬁ@@f@%l JFEJF%??FJ{_}
Hd(Iterative design process) ﬁ[’[ﬁ*[ﬁ%‘}?&ﬁ@%ﬁ?g—“ [’Ftléﬁfﬁﬁ[i%:’ "[E“?ﬁ?ﬂ?l?ﬁﬁ@rﬁ:ﬁ?
P MG R B URTE T STEE R (- SAY s R R AR (R
i) - ¢¢Mﬁ¢ﬂf*%’ﬁ%%fwgé%#WE

wok [ | e [ wpps | D00 |y
e e
o i

B 6 = R

2.3.1 %—@%’?rt%

N4 P%ﬁt((:onceptual design), V55 GRS Gt 5 g )
e~ AEFICI Y R 2 g St A= IR FJRA 20 - A fomt
L H 2 Jiﬁul*‘ﬁﬁ Tl Hﬂﬁ”}lﬁj T E AR A [ - R
H I A, B 7 RO T SR 7 A
[ fifs o A ThRL B T R i Y RIE I fOAf R (Benyon et al.,
2005a) - [ﬁ‘ 7 mﬂ%a%?ﬁlf@%ffr%mw (B0 byl 534~ T i
BEEPE G Y 2 AP 2R VR
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s i e A % U ~
% " i ' & ae A
i F P st s
R i ol A
gxl [ |
16 [EX =
" [Fil - B i
5 £3
CIRa 2 = #H PR

fEa Rt

B 7 S

2.3.2 %ﬁ\%‘?{‘“ﬂﬁk

F A==t T (Scenario-based Design) L& F A RV - (A=
TR RO 4R P11 ) B2 S S R g - I
FREE G A DBRERY A AR BT T (IR £ - qu;r,srg;
(User stories) » ™ i FIRISE B - &3 e O il = B e Hf S - -
et F U IHFOIEEY > del ~ WA - A2 1 ] (Conceptual scenarios)iL
G i P IR ARV - TSR - SR
Aff(Concrete Scenarios)” S ATV [ » 4455 — I Aot ) g
Sppe > FIRIEE](Prototyping) ! FRER = RS - fili ' ik (Use Cases)pl iz i
YRR A SRR ) -
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% ESaad

= 1 IZ>

AR e R
(User needs) (User requirements)

{8 AR R

I SRS W RS R E T (User needs) = fj™ [ ¥ for-f+
(User requirements)./ 88 = fjs™ FETRRIRLIFND FH1-£00 ™ [S57 fms ™ 1pof
o~ FGREFORIE ~ 1 R o R RE S o R B (R
(Sari Kujala, Kauppinen, Rekola, Avouris, & Fakotakis, 2001) - i # | # kLA (2D
P s 2 S 7 O T R BT (Faulk, 1997 S,
Kujala, 2003) o [N ‘Iﬁ'if{‘fé[m%ﬁ%mﬁ’ USRS LN 2 e UE S RO
IR Iy AR AT L TSR AT AT R PR SRR T
Hpnth ) EWR o P RS SRR R P A > E - I
HAHY B bR A B

2.3.3 B R

B o g B BRI R L ST R A il B PR E SR
EIJ [_H:JEUEE{:‘JE‘:;I%,I;' 'U\FZ/IF[‘J o [EJ El E:?E[J ﬁgﬂ%ﬁi’ﬁ%‘ﬂ@bﬁ[%LII;@F&FE#IE%F’LE@
HHH™ -~ fﬁé@@%@ﬁ?,ﬁﬁ@% s P i ;ﬁ@ﬁ,ﬁ#lgﬁﬁlﬁ@; (Sears, 2002) ﬁ[gjﬁ:
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?Eﬂ?ﬁiﬁ}%gfﬁli%ﬁ'}’df FUSIEES s P e R e R S P Bl
@“ﬁﬂ? HEFLII - [0~ A VT 2 e e 2
VBT £ I QR [ R -

233.1 ffl= 1 IR

Nielsen(1995)72 K3 [ (Usability \eLt 76727t 5 7 8% 7% (Product
acceptability)[1I i [ fIURHSEE RY o REHEAEE RLIEA B ORI - B R
R R e ﬁ“ﬂﬂﬁa%%m[ﬁ%fﬁl ¥ BRI R
APV T £ o 2 B R+ TR 7 ] R R
B e DOt s

{7 AL SO P (easy to leamn) ~ fl#(eflicient o use) -
;,;ar::,al(ease to remember) ~ “p§Hf(few errors)#14 * JFyE IV (fun to use) - A[JfHI]H
7 207 5 B9 P 2 BRI (2 IREALE ff 2y

e = (4 q‘?ﬁ' 9) (J Nielsen, 1993) °

Easy of
learning

Efficient to

Utility ] uee
Usefulness
Usability B ]
. remember
Social
. Cost
Svstem acceptablllty]
v .t few eriors
acceptability
Compatibility
, Subjectively
Practical pleasing
acceptability Reliability
Etc.

O il e R IFR(ISISE 1) Nielsen, 1993)
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3 3 SR EET R

= T4 T EHHIE
?J}h'sr*[‘éc ffoH 1 ’7&71%] = HJ%DJ\—TU,ﬁJL = %E&Eﬁﬁﬂ
(effectiveness) | | '*ﬁﬁﬂfr el E E' JL*FE%D#L YA SR

Fcke U H RS (TR | (RS VOIS
(efficiency) R R R T JEJ Pk

HEL FS R @FF[EI BRI TR ?Fwﬂ]ﬁl@ﬁﬂf&

(satisfaction) | Z[IFV = Bl g ST

e RIS R RS
(learnability) | VA% [y e ﬁ[[% FH VI

PI9E - BREIRYE A A 1S 9241-11 (1998)f ™ 43 [ (5 P 1 i
RN /LI @Fp [1 i’ilﬂj ERIHIREL S o 1 qﬂjilﬁl H |7 (special user)ﬁ”jﬂj e A}E;Jr
RS | $1 (effectiveness) ~ ¥ (efficiency) ~ AL (satisfaction) (Bevan,
2001) - {%F"[_l— 7 @El J{g&}ﬁ;ﬁ;\r"ﬁ jPs F Ji’;’[@(effectiveness) « Fk(efficiency) ~ ﬁ]
?—Eil@(Satisfaction)*['?;?*??‘[‘?(leamability) o B SWERI DR R AR

ik e

HERfE IS (accuracy)
Tt w

(task performance) AT (speed)
T [ frssamis sl
{task completion

(MEASUREMENT) ration)
ST I
(perceived usability) qii?;}:;%gt\}

i 10 {0 = TR A F%]%H

OP 10 0 UMY BRI > FrT 8T DRI, BNIAD T
P B TR AR ) AL YR AR e e
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P S ST I AR R BR (R [0 R R B = T
Pz RS o TR TR 1 o IS E AR TR L AR
[P 7 | (Perceived usefulness) + #{7%F p) '] 1% (Perceived case of use) ~ g
", (Perceived satisfyaction) FIffii" |15 (Attitude) o " ABE{HIH 1% | RLINETRIAY -
AN REFENY (A £ - (FRLFRE AR B H 1] = B T J T
b R DR )RR AR R VR R
(John, Virginia, & Kent, 1988) = % 4 WZRI[ 1 % S8 5 T[R4 At
[ Sl o R AT
TR ) Sy SR o o W D R - PR

REE B AR iy PSRN R T RRISGET - (R - R
= 7 B S R > PR pl0 2 PR At = 07 ) ;U?BIEU
PR o R E PR e i et R A 5 S S o A
hL: il PSS I s (= PE S P DA Jfﬁwﬂﬂifpﬁgdﬂuiﬂ fi™
{% (Rubin, 1994) -

F 4 THIGERIIE ) i 1 B il &

PG P R e P| M| Q

U/P|U
E|U|I
UjlQ|S

HIFEH [ f = A l'ﬁ i E'JFE% FRRY o e T v v

(Perceived usefulness) (BRI -

HIZE pbH 1 = E AR ,lﬁl SRR B R T | v v

(Perceived ease of use) = R EN 1@@

HITEFHEUL UM HEf AR RTE R S | | v v

(Perceived satisfyaction) | HiF[1 pAFCRERIHVAEY,

e 1 (= E P R Y AR RS | | v

(Attitude) AR iy L ﬁjw (VR o

Perceived Usefullness and Perceived Ease of Use, PUEU (Davis, 1989)

Mobile Phone Usability Questionnaire, MPUQ (Ryu & Smith-Jackon, 2006)

Questionnaire for User Interface Satisfaction, QUIS (John et al., 1988)
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2.3.3.2 ff7 R

(P TR 2 i ] R P RS 1 RESEPE. (Rubin,
1994) - {1 | =34 32 (Usability evaluateon method)fi* 53 EB R = ') fil E'J'I\?Ej El
Eb19- = (Expert-focused). 55 #71% (Analytic method) 11| fflr® | # £bA =
(User-focused). k&1 (Empirical method)([Iff' 11) -

ﬁﬁ&ﬂﬁﬁﬁ@Wﬁ%“éﬁéﬁﬁ%WﬁﬁW$%ﬁ%@Wﬁ@Wﬁ
o IS T i (Heuristic evaluateon) ~ GRS ffj i (Cognitive
walkthrough)A{# 4% A oI ffj 2 (Check-lists guideline reviews)<(J. Nielsen,
1995) o W EEERLIp B AT S PR T PVRAESIAT o BITOPEr R il 1
RS~ B U (think aloud) ~ [~ {71 FIREA R0 " I H B (Lee, Hong,

Smith-Jackson, Nussbaum, & Tomioka, 2006) °

R TR

{Heuristic evaluation)

B AT
{Expert-focused
analyticmethod)

{Cognitive walkthrough)

EFERFME
{Check-list guidelines
review)

fER ST &
{Usability evaluation .
methed) TG

{extam-basad usability
Lesting)

A= L ERE

(User—focused

REE

empirical method) {Think aloud)

4 » m#k - 'fi%%ﬁﬁl

{Questionnaire, interview,
user abservation)

B (R EE
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R 7 0 RSP R 0 ™ 1 - &=l 7 R A
BOR R R H R SR 2 (RO R0 I - T i e i
HTEE A VG QU . i TEIRE (Gray & Salzman, 1998; Kjeldskov &
Skov, 2003) = P {0 M1 RERLEEE DRI ) BRI AR AR
MRt b = I R =

(1) QR E U s SO HRORIRE - I R
AR TATERN S ) TR R e

(2) A EEERLE SR R o R AR S e O L
FIRIE < kL REGEFHY DR IRl AR5 ) 2
AUd R -

() BB HRLFTREEE  J SR <) o B H s Pl
VIR AT E S 7 e
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51 B H I S PR R R

U T P50 IFOR RS R S e 1 i
P RS R TR - FMEQ R Y
PeacePHONE - £% 1" [irif PeacePHON EFHEmERL ) 17 £ B4 1 480~ 5 {5t
AT L . (0 IS B P | S O AR P e

- HGLE L A0S T 7R SR STV R - S R
ngl 12 FFa- o

BT

B

&
E:
Gl

e
1 N

& %lffl’: '/, PeacePHONE

RS

fplr = TR

HINR

el s PP P

SLTH

12 HOERA
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3.1 MR- WWEH STV SRR S R
F P A IR 1 (Scenario-based Design)Hit! st - 1 i
[F,Jl%ﬁmi Eprbp R P TEET - AR AT SRR E R - A
1 Chiu 5 * (2010)Ju b8 . 12 85V T (7 [l i3 0els 13 S e
B AN P I PMEETAR R A AL - RS A U R
PR B8R R 1 P ] Nij[m}t?ﬂﬁﬁ' E[h ﬁ?}ﬁ“@ [EIE R ?5'* RS T
A TR ARD IS SRS T RS T S R TS
R AR e et
Chiu 37 * (2010)J4 % I 12 JIR ¥ 7 e el R B o b
FTFR T I R P T (R e o i U 39T
EWFUWHP Foof o BPRHE S 13 CF O ERES 9 i THSSIHAT, S A
%ﬁ%?r PRS2 SR S ?E'FJ/F?»E:EI:?% #50] TIa
SRR Fﬁ‘lﬁ* AFIFIIE A ST ) 2 2 SR S R A
DR o F 6 AR AEE T 12 AR L HiEH FlER SV LAY 13 ZF
FIpEA R S MR RNV R A AR o 13 RN TR
HfEd ) B 2 RG-SR AR ) IR S R
AP R A e aT

(1) S EEET R L T [ IRV g it
HEIRH LB PIRORERE ~ BOLRS TRyt « e 5 = F o
fifi ~ MSN AR A1 GPS £558 = -0 T A, A& 7) -

(2) SRR AR R T [ P PO S ARG A
I IO S BR8P R R -
FRTR B pl  FERBR R TARIEp  HDF AS A (U 8)

(3) o A g Rt - P AL T [l R TR L R
pro e R e 3PS Ewﬂ'ﬁﬁﬂfﬁf{ Fo ARSI AT E9) -
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p
e O el Of P
fi
1258 £ 74, 2 kBl (B P 1 RS
Hi EEE i SR 9 #3)
SEAFIRE L F YR fﬁiﬁlgljﬁ)f‘% f?ﬂﬁ%ﬂ
=Rt ik A5 fif AP
i#&@?ﬁr’%@ MSNEJ ] 7t (4)
G
GPSH5HE. .. B st
MF%%@)

qgﬁl 13 ]E[ FI

I = A A

F 5 AT IEBH EJSqU @iﬁ]é&ﬂﬁﬁ F‘Fﬂ[ﬁéﬁJ :-I/iﬁ}%
AR | &S ]

T

MR - o AR
n\EIF[ J}**II_IE:[FI ?ﬁﬁ?ﬂyﬂ [?e
iﬁ_ , EIJ’LJEE?EJZ}%_'\FiE[EIJ:gEﬁJ

IEE ik~ R g

AGIRL T ETE BB - SRR IR
RIS o BN R PR RO R
PO g e R T 29 Rl JOHEE
el i PR R P P R SR B et S
_}F\:El JEE[E&L H{ﬁ%iéﬂl‘f ’*‘HEE»‘;LEH
?f RIS P PIARRLE £ - +éjl7T'PL/ 5%
ﬁﬁ*mTﬁﬁwé%aW@wLw RSE IR

Skl s £
HeQifialy | Rufpgesis fineE el | SR Fﬂ%iww%@’%“w;
P EB RS | B J}{—Jm O %EI?}:FL— o B RS
‘L’ft‘fﬁj‘?ﬂq'@%ﬁ B 5 ;j % 5
i R R e L R S R J%ﬂa%ﬁﬁ t“‘%réw 'ﬂraﬂjﬁ
B - P SOIAR L | v RIS b
puzbge > IR fﬂ%ﬁ’tﬁ T PRRI R fr - o
B o
= ?Elﬁ Qﬁ- EFEFGE;[E?WFJ‘: TR I 2R S
FFFIE > A TR O [ S
AT« A SIRE 5 R
B TEPPAYAE 3 Dfﬂﬁlﬁj
FIEIEES PSS B R AT Ay > 8 | PR SRR = R A

I:[“I'."Iﬁ]ﬂ JF"’r‘*JﬁJJH °
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Fepln
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,ulﬂj I e T
Rl ZFIS %ligumlﬁ

EIW\:E”FF qFj’ﬂJ [FIK/E'?I M Rl TR ESIE)
I Wkﬂiwimﬁmﬂ AL A
HEEYFE A

e [ 2R

77jerFJ ngOOgle map ©
T IGPS = b b g

feafe > Iymjifm (B ERE 1l F”TE‘FTJ%*
EL o

T JLII:IEI}JF-f I7Fﬁ[;;?1ﬁm %ZJJI [/EJE/
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ﬂHFI El

10!

;»J—,L
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FYERL
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* 7 AR AT

fiﬁﬂﬁ%ﬂﬁ;ﬁ ?iﬂml ~ MSN, GPS = ?Tg‘ ﬁJF‘. ) J%“ ET[ - gﬁgajﬁ
HFIJ%I YR BT R El}%%[ﬁl“] —MJF,. o fjrH]
HEE %ﬂfj%fﬁmt 2 @a&fy@ﬂﬁﬂﬂ 1 ]
B fposs = = ;ﬁﬁjaﬂﬁﬁ(%l 14a) «

MSN S | P TEOI L SRS T ST R MSN
1 [ [ %clﬂfpeﬁip ;,1— I[Eﬁ;ﬂﬁﬁ(ﬂgﬁl l4b)

GPS $5 1 R R R GPS T AT IR L T
google map ‘F‘?ﬂ FIRSRYy o T fi = U ﬂE[F[ j%[}ﬁ‘[(ﬁ%’ll l4c) °

Communication Concept
la

Camera in here

Sign Language.

Internet

Search from the internet
and use google map.

Video call

Touch screen and use sign
language to communicate

To communicate with friends

[l 14~ IR H VIR P U - bMSN -~ ¢.GPS)
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& 8 FAMEARY CHEANA

ﬂa\‘[ﬁ ﬁﬁ

b

EIFI(SMS)

}lf‘%ﬁﬁ‘r SEI R PR A - B
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Electronic money

use mobile phone to pay the bill

M-commerce concept

Electronic money Mobile fare card

3b Mobile fare card

use mobile phone to pay the fare
use mabile phone to pay the fare

Electronic money
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Mobile fare card
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