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ABSTRACT

This paper deals with a Capstone Design project which is a wearable haptic wrist massage device design carried out within the ‘Designeer’
education program. Following design thinking process is recommended throughout a year in order to ensure a desirable, feasible and
viable product. Dealing with a real problem of the field requires open-minded and flexible attitudes both from students and professors.
Integrating design in an engineering project does not mean always making better looking product. User experience design allows wider
opportunity to engineers to deal with design. A case study of developing a wearable wrist massage device shown in this paper demonstrate
haptic design and how haptic properties can be optimized to offer best user experience of hand massaging. This study identified that
starting lateral pressure movements from the center in larger area using air tubes gives better feeling as self-massage using wrist wearing

devices.
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Fig. 2 Define: How Might We Generate Effective Massage
Pressure and Movement?
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Fig, 3 Ideate: Sketching a Wearable Device and Deriving Design
Specifications

Fig., 4 Prototype: Building Working Prototypes

aL
[

S-S AT #2338 A28, 2020



Epolule] opy AR W] SIUATRAE ARl Yolei £ s 71719] el el

Fig. 2 ~ Fig. 474 a3k 34el4 Bakd 54 s
IR Fig. 4 9% oln|x|e g AFAE ZREe)
A} o) mAAoh SH5A7} TRl elN BAIE Aol
o ads S i ohEeln ath o W 39l FAE ¢
Zpol LR AE O] 2710l 1817 U LR AEEL Fig 31} 7S
S 3 TRjel BAE olua) shgict. 18] U Fig. 4
2 APz 54 ] AR, BAhow il
T sle] Epste] IFAE ZREEgloR WA
AMe) BAOIT T2 Fig, 4 933} o] she] o
o By PR Hloh 2 i Zo]] ofele o
| SR, SPo] HEAR) 2 WA g oAl Fake

T 3] ofele Ho] Apoltt

%ol e

O

2
l-;gt_l

Of

2. CIXIRIN Al Z2AHAAMO| HH

Tatelde] e ft AAE ARl ZRA A WA
THe W (Agile) B (Iteration)dh= HARIA ARaL
ZEAAS EoR Bt (YA, 2019). ORHEOR Fig. 5
gete] gk shdel ol %U}—E—X] ko Fopt wAIE
TEAY, M2 ofolHols BASAY, ZREERRLS thA|
THS 4= qlofof Bk 2 ddA o ZrEERlS e
SOR EHFOP HRHE —’FZEJOWL} RS 0}7101]“ ARt
= FE3aL gl A R FEshd R e
AE 5 oue Yo R Foph v s7Id 44 OH‘%

¢ SNF N

EMPATHIZE DEFINE IDEATE

10,0,

IMPLEMENT

5

MATERIALIZE

<HO

UNDERSTAND EXPLORE

Fig, 5 Design Thinking Process (NNGroup)

o] Z=AEH Foh} tAlY| g3k fldl Fs|
sheA ZReeQlo] ol Hle] AulE AMgge Tol
227 9l W A7kt =S Sojglt) ey 289
o] Fig. 4 Aeje] ZR2EE] o2 A}8a} H7IE dlx} dut &
HsHA JaL BAA v FReiel AR & wio] AR
ol#7F Y& Atk By AujAo] ARER| L Eal= AMesct
oju] 28}7]of Zflsto] theg Z2AEH] AIE tAel] 4

mln

_{

Journal of Engineering Education Research, 23(2), 2020

nlgut Al AREAG olFrE BiAst AR ES VIR e
7k o] ZRAEGYUS AP|7F HojAaL 9717 =717
Elo] e o] ZRAES] taR] ERE thA] Folrofof
et ofaf eo] At tiere R W&t

3. ¥oj2i= &5 CiAfelo] =H

58] ae|aofo A gl
o] op= el Aojof wEH &2 ARSI Lyl HE A
ZrS ou)slal (Paterson, 2007) £ s& &9 e
(Haptics)2= 2 AAE Hittt, e SEuo]As At
7k A=l BE o] AR FrjHste) E, M
Ao HEEY, A W AFold &, #HE, AEA -85t
H G945 AsAE R W AR Folol| wFRaE A
A A8 ZFo] o] o) 0] TR} 7ol =aiel fjof e o
E]i 7hol=2fel (Baker, 2019)% F7H%=]o] Qltt. o]
gl olgjgjo| A= oIk} 7|7]2ke] Ak Ake-S Q15 77t
[ & F2ks ol 83t A o8 EAY] FAY dHd #He| 4
7R = =71A] & 4= Qi) dFofo|8E B3 Xs &2 TS
ol FEE = ﬁoﬂ/ﬂ 71AE8re] ¢ls3t Fof 5 shutolth
g Qe o] = Hjo] Ao 1y f1X|of whet R 1A F,
A AT, H]—r"“ﬂ—i ol & 4 Sledl (RHRE,
2004), QIAl 18 & 2Hg AH|7) o] ZRAES s3ict
Egh, iR QA 1Y F & 2R flojelEe] 24 Fd
L5 B0l Yu F ARl 22o|A, AlAe] Foko s AA|
tloje] 4ek= bl Zolx|uh 2 Ats 7k &9k Aqd
Stk S2o] ApEskE) Qo] &uks Xﬁfﬂﬂﬁb AR 2
2% e (Baumann, 2010) (Gupta, 2017) &2 o]k} ¢
W i% Z%E—E e A dE e (srar, 2018)1:._ |
052 HEE 7|&9] WA FE g =REolAv 4
A e /\]“Q“Z]'—J W ol AR 5= ke 7k
70—7-5ZT v Qlet qI7toflAl Agst g o' Rol= =4, A}
Aol t7te Te = =4 5= AEE 4= Slok
JEO] QA B HEat 55 "ol Atte HA|
E@E‘l to] o] ZRAESL AAHT
& FAIR okt oflE Hx|9F 22 o]
AE2 /\]“Q“X} o dARlefA FEE FAE tEH
JollA SHEolA E7]T°47} oot oyl ES oF

3] (Haptic)S ‘THA|Ly

e b
01; OL

-

T

o2
o ok

N
=]

'ﬂllo ru
>

a0 2
tlo ro
S

rl;r

N,
oX,
o
L%

fr w w2
l o g
iuj
g o
(e2
:a
10
:é

o

2) https://whatis.techtarget.com/definition/haptics

3) HARIDB. (2010.12.13.) S HARRloI - 5 Bl

4) Samsung News Room Korea. (2011.5.30.) [7£ 4 ] S2] AR E Ot
Ql, £2olA == HA AW

5) QEAY. (2018.5.8) AFALE Y V& 5F

45



HA AFUA o] =g ofelgo] WAYSIIcE fEe] &
A& a5tk b A (AR & T2 AR 5
Eloj BESH% (0]9F, 2012) F24] S 450k A
o 41| ¢}, o] TRAEHY} Wil ofEe] FH Qe
o]~ 7hol=2le] 5 (Apple, n.d) (Baker, 2019) &als}o]
el ddS Azstsiglct. e 1dE7t ARIE 71ASSH
oA ek AR (AR, 2010)9F DAL AR (Fo,
201459 ARATE Harstol e 2l 44 2 57} AL
& e o] e I A 8 wigolck

—4

. -ty

1. &8 7|2 E

o2
mjo

olg

rok

A

olo

ZAb

Fig3 4:520] A= Aol TAjele] 254 ol 3ot
A W HABIE A tijoluo] e alely mrkee
ol5:3t ST AR ofel o] AAlole). weba] TRl
AN W Haet aoloz 2 kil e - 5 AR
EPR| ] 2 Qlkjol =9l 8 WaroR BAlY i 1)
S 7§ AP A Fig, 4 ZREE] 72 A9
AR TEste] 13} 9 2ALE ANt

TR A e el HAISRA TS
Yoz sieick & 18%0) Tilo] ZAolA BAS Setel
S 7o} AN, ol =S R WStk o] W
o HJE AAAE olte] ZEAt BE (13%) 5L ofsich
(1) W] Titold ARE o £ Bast ek A
3} whe] LS FEY, 2R BAS, o § 798
Oolehe toig T} A8, gt ()T BAIE (4%)
of BHE APk Aol

27) Apst EER Yolei ABOR HeShn UA BE
& 5P TP e Tl ol o] AES 4, W
Foll A9 A ek tieke] S ool The 95, U
W o, AR B AN 5 9 A drke SR gt

il

B

2. SHEl I{E 2M (Variations)2 O|2%t 2k} g2

2

olefdt /] HEwe vigos s WEe HR F A
SRS AT HEEAS delslel ] e AR A
sieict. Fig. 674 2] el 13} 2% Qbolla] w2, sl 33
4= ST QRO 3 W nhAES Bl R 43 3%
Q) Fo] iAol el el 19} 3 57, e 20} 4 AT
a0z Yo wao] PEg s,

46

Table 1 Four Haptic Patterns Based on Two Haptic Profiles
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Fig. 6 Final Design & Four Haptic Patterns Visualized
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