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(Baek et al., 2019).
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2. Literature Review

2.1 Definition and Status of Chatbot
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2.2 Research Trends of Chatbot
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2.3 Design Thinking Methodology

2.3.1 Define and Status
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2.3.2 Chatbot Development Process Based
on Design Thinking and User Needs

t2kQl Akal(Design Thinking)e] &2
A HAR] Zolo] HE|Le i ZEAAE
< opum, FR LT AR Fokdll T
F A 718 AA d2ZQI gAl

=)
= S
Zo|t}, IDEOS] TJA}Q Alx W28 e

B

(o]

19 A= <FZ(Observation)’ 0| th. Ag-#}e] &

Ze BE YA 28 otk ALE-
AHES YAl ZEZA 2 Shol] Zo] Eof A2
ofo]rjof e} s AR o] FEA Hrlst =S 3

ot o] & Hsl AExAL EF T _/,:qg Af
&ste] TAH] F-AJA g&s] gropdn. 2%
A= B A 2~E"(Brain storming)’©|t}. o}t
& AFste dHCE, ’lo] ZEAHE X7
71&3E ofo|tolE U ol FAlo Z
EAE FRbR 275 = 72 ZAE &
Asle= 7|13 oltt. ofoltolE AFFA EolF
A okt 7 E 4& o Ut IDEOS] A4
g U o Ao dE3 BHAXER S 14

1007} ©]’d9] ofojtjolE RO

FollA 10714 A= A3 ©hA

7} Bth, w3k mj3) & A7t o) Ae 3| ¢k

of

=
o
e 2
7 21

=
el A

rlr
&

3TAlE ZZEEF]H(Prototyping)’ o]t X
EEYE Ak ZAsA o s, mE
Lowvk Azt B o7 v F Qe 5

2 OE AgA R &
THEojE), T2 EEFY
e Aad s & de
Holth, AHAES] RS BT 71 &35k,
ArgF & el o & e S 8l A
Eepol] wrggch mpA
(Implementation)’olq- “Aere S Xﬂ
= AA=E 7] 7] A8 38 Y
T BE 7heA S ol HIHEAL
EHYE gEoliith E2 AL IDE04 &3t
oAl AHE #E 5E-e Ao T3 ste] AlF
oy AR 25 THEo] Y= Aotk ZEAE §
< HE Y gA1A e star, asiohd
Az REUE A5t FEtolAdES} A3 0]
3 A A71E Fogth(Lee, 2005).

it

N
AV
)
rlr
Og(:",

o

—_

~
fu o

[:1
H do ol o> (Kt

2.3.3 Process for Developing User
Needs-based Chatbot
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Setting up Knowledge
Kknowledge accumulation
e and insight

identification

Three Lens Approach

Key . Ability Development for Expertise
. Development Insight

Activities Understand knowledge domain

3. Case Study

3.1 Consumer Characteristics in Domestic
Cosmetics Market
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Opportunity
development and User feedback
prototyping

Build Questionnaire Feedback
prototyping - Test

Research

Visit store

Expert interview
Creative workshop

User interview
Post-if storming
Creative workshop

Method

Discussion with users

Creative workshop Modify prototype

Statement of biz view
Statement of tech view
Statement of user view
Doinain textbaok

Outputs Knowledge dormain

Feedback Statement
Extra domain textbook
Modified service

Advanced domain textbook
Prototype

(Figure 1) General Research Process
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3.2 Application of the User-based
Development Process of Chatbot

Step 1. Setting up knowledge domain
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ANAZ, ‘Fact Gathering’= 733} T} Fact

* Get user experience

Gathering®] Key Pointe= AH-AHE2]
AL o] ZoY = Aotk B e 9]

/\l-oﬂ lr_o}_

AE
ElH-E &3l Fact Gatherings X133}4 T} <IE
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71wl Hojgk A A7 Sl A
2HA o gHol F52 & IAE JHFE
gkt & Aol Z83F AHEAF I
AT A= =3 2 (Figure 3)

<Question Example>

Can you tell me your daily life that happened
yesterday?

(from waking up to falling asleep)

Is there anything you must do before you go out?
What do you do the most often during the day?
How do you finish your day?

* Discussion

(Figure 3) Example of Question for User Interview

AEH 59 A AR FolArt A7)

off Uge Ushen BE A= A 2
£ B9 hge FEshe Zlo] Fasit. 2
Sof, oAl GAE oW A WiiHLhar

* Post-it storming

(Figure 2) Process of Ability Development for Expertise

227



URY - MEF - e
= Aol A= o)k, A, 28 Ja, 3J3It}. Insight Synthesis®] Key Pointi= Fact
S stal, 23S stal, 45 AHEse & Gathering®l| T4+ AIZHFE ©¥9E3 discussion
T 59 §HS & Aotk 18 JIHF 1Y < ZPsjof gk Aotk JAE T W& A
A oA e 2zE g gl tis] AEs A5 BAsHHA, JEE &8 HES 5% F
gt FAlo] S T o, 723 o= A E7TMAE & F Ao dF =9, JHAE 530
17182 &2 Mz S E shAl= HRAVERY S E7F A4 ARjAbs BEFYo] it AlEFs
v AES GAY, AHEAE oo g 7] x5} AHEETHE RS TtE Stk o] HEE
A T Az S stE gHS T Ao o, ‘1HTH HEIF A AARES BeY
o} o] A TS & o, AH AFE AL o] o3k AFE& AHGafoF 3HA =7 AH 4
a7 5o AT =E P 24 5 Uk o] ), HIZ7E A4 tiget A2 of A gk ~ o]A] b
A= ‘00273 00AE S AHEFUTY 52 7 9o FEE TJhsdite Zlelth o)’

% Mg U B dge @+ Ytk
a9 A FelAk g gel is) <00
age ngeol RS T AFAU, T AF
Mg ol f7h QR Fo] ARES 4
It o] W, AHEAE <3157} AAole A5 H

Bgeol 4% AFS ASTUL So) gu
2 @ % ek oA AN AR olol}
e R AR WAL B, FolAe] 3RE)
o] Agoleks Ae WotF = Qow, AF
A AFL AN 271 Aol 4 5
A= ke 4 gt

eos AHRE B3 FHE FactE 7HA

a1 QIAO|EE E&3F= ‘Insight Synthesis’= %

A

o 2 32 dlo

ol
=

eutraskin vERRle Improvament wasihing one's face
. ik T B
Detshare cosmetics Aloohol people in lieiy fwenies Mtk TR I
firre wrirklee sebigy e effect Moisture  Whisning  Rebesuty
popularity . - ¥
selivery Ofentalnediiie  prpnve  aRIBBE gounets depemesation
3 PandrsT
Agme skn G20 wertine dec _ e
e radskin PR woing a2 Epiniion dee A
Lhssh, dion  comsttuem »
e 8 e Lot COMSRUCH  pot remsnsrlive puwar  SRAMROO
N <y sk S ESTEE LAUDER s
washies tace EYsE Snampos ]
dlerky N healihy skir biand
How e Pretarence  shin fost )
Traiibie  basio posinetivs svnorev Tikobal
. FOOIEY
5 i} ennpesiteskin  clerks Eseomoe Trand
iye crenm g4 sample Ess .
Cushion pact QEA ¥ e o . s .
COSHRHYS  Ta keap i o coot place AP
colar rasaetics commants

Butislre

Parh.time fob

. Ample  Skin

€

s wty ek pock

Lesmecsical a sk rterisn
exiract

Foowish your baeds befor

discussion= HIRH O Z2 4 719 QAALo|E 7))
T E Wolith Fact Gatheringe 53 HE &2l
18] AL Insight Synthesiso| A HEE 7|Hto2 3
FE7HA Yzl A E 719 =EE Post-ito]
oA ojmdt &S HolsA Z& F9
< YelieA ARdoE AvEeE Ao
‘Opportunity Identification’©]T}.

Discussion®] A= brainstormingdF=©] post-it
of Hoj7}HA 2@PH o2 AwE Ay} <uHE}L

Efficacy

Trend

(Figure 4) Opportunity Identification through Post-it Storming

228



AREARH L= TIHES MR Y =

M2 CRpl At

o =
PHES Sele=z

slof & A4 =Wl B 5 gk

Step 2. Knowledge Accumulation and Insight
Identification
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(Table 1) Category for Skin Type

Skin Type Characteristics

Wide pores, rough skin texture, and skin is always shiny because of sebum.
Sebum accumulates in the pores, causing pimples, etc.
Dark and dull skin.
Thick layer of keratin.

Oily skin

Skin surface is moist and smooth.

No pigmentation, acne, blemish.

Neutral skin Clear skin tone.

No twinkle, no stickiness, long-lasting make-up.
Elastic and non-wrinkle.

Small pores.
Skin surface is always dry and rough.
Skin is not elastic and has a lot of wrinkles, such as around the eyes and mouth.
Skin is dry and inflexible, so aging is faster than other skin types.

Dry skin

Dirty skin.
Acne skin Keratin fragments accumulated in pores.
Size of the sebum in the follicle is much larger than other skin.

Skin texture looks clean, but after washing, skin irritation appears.
Fine wrinkles formed around the eyes and mouth.
Pigmentation appears.

Capillary vessels also appear on the skin.

Sensitive skin

Ultraviolet exposure(external cause).

Pigmented skin . .
em Fatigue, stress(internal cause).

Reduced elasticity.
Pigmentation appears.
Crease increase.
Thickness of the epidermis.

Aging skin
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<Top 100 Question for Trend >
1. What is the most popular product?
2. What is the best-selling basic cosmetics?
3. What is the trendy cosmetics industry now?
4. What do man prefer?
5. How big is the cosmetics market?
(from waking up to falling asleep)

+
3rd (indirect/derived questions)
What's the highest selling preduct?
.
Nth (indirect/derived questions)
What is the most popular product on SNS?

Primary (direct question) Secondary (indirect/derived questions)
What is the best-selling basic cosmetics? What is the most popular basic cosmetics?
'
1
I
'
:
3rd (indirect/derived questions)
What basic cosmetics are commonly mentioned
in people's mouths?

Nth (indirect/derived questions)
What is the most popular product on SNS?

Primary (direct question)
What is the trendy cosmetics industry now?

Secondary (indirect/derived questions)
What's the mest popular cosmetics industry
in the news?

|
i
I
|
+
3rd (Indirect/derived questions)
What is the focus of cosmetics companies?

Nth (indirect/derived questions)
WWhat is the most mentioned cosmetics industry

(Figure 6) Example of Top 100 Question
for Trend
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(Figure 7) Indirect & Derived Questions
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Primary (direct question)
What is the most popular product?

Secondary (indirect/derived questions)
What products do people buy a lot?

“Mask Pack”

3rd (indirect/derived questions)
What's the highest selling product?

Nth (indirect/derived questions)
What is the most popular product on SNS?

(Figure 8) Building Answer
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Step 4. User Feedback
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(Figure 9) Framework of User
Needs-based Chatbot

71E8] 71 %@2
Yzt A7t 71
‘E—L‘—E sl't‘ 53’1/;]\‘0] =
Toll A AREEE ‘AFR-R}
=22 A 4 A2YE e A
grke] Yzo] Rgshe A%
P33, O AAER AEA AY 8 Ll il sy
FAES SN F U

233



URY - MEF - e

4. Conclusion AR TS = Utk HolM A7z &3
5 25 g ok EZ 7)oy 7oA viE
2 ATE U AL HHES VINEe AL A& 7hed AAAR AR T ZTEA 20l E
|Ae] U=E whget AR i Z2A| A5 3} 2 AT gl sAF Eoks HolA b
AE NS FAoE Adsta k. AWA o g Hofoll A &82 F Atk HollA o] &34

AR ARl AEAPES Z2E57] 98] 283 =9 AAS Zheth
Q1S user interview & creative workshop= 53 2 AT o84, AFA BHA 9 2
A3t FHA dAA AAHE =W o] TS & F JANL g Fok] AR
qPEE A H HARES 4G BA, V&3 < o E APHAUTHE HollA dAE Ad
A, AR B A HEete 23 53 ot SPAFE AR oluEt ~AWEE, R ER A}
H A D ARE g o w AHA] AE(12k 2 55 AR Aol YEhE ot e

TZ3+]  ‘Domain textbook’©] &=
AT AR DA A=

AR AR
=29 InsightE

AHES
Insight§ =%
creative workshop= 3l %Al
A A Opportunitys =&3h= g o|th 2
B AROA ABIA B & Y
2 5y ARNA LSS sl A3k
domain textbook= T5& F AU, ol &
N7 ZZERE AR, SR Aol
A 2 EeRle] i =ue Fo aus A
2 Y2E whg3k AR o2 mt
2] shch

2 A7e A Ve FHeR AR
| A5o] opd AREAL Ao B AHEA
o Yzg H9e AR ATATHE WoIA o
2 3g & Yt A12e A% B4
B2 AREAY fdh=E vkel A7
7} 31 v ol s 24e B
Bl F1E A% A AT AEaE
Tk AT T, HARD AL WHE
A% Ao BHs] e AR A
SA2E AT HAHE o EHl AA
AE etk B AFoA ARKeE Z2A|Ae
ARATL SHRE TP A8 Ak

rl!

Oll 0
rlr

»nOo
=

7Nst

mE

‘61-/‘*

=
o
il g
<

e r

234

s AT A8 APol Eelte B
UeEE dyes Y 47} FaEd

=3 & 5 S’)\% 7;0]1:}_

2 AT AR AE YoM T kst
AL N Z2A| =S AbStAL k. 71E29] 7]
& FAl0) AN Gujste] Thka HopolA
AR U2 7)uke] o] Aol FgHth
W, Bge] Bod s oheh SRS
sfelz 22 71olol Y BEE e AYL A
Fshe ZHE AAS ol
& 029l (References)

Baek, H., S, Kim, and S., Lee, “Effect of
interactivity and wusage mode on user

experience in Chatbot interface,” Journal of
the HCI Society of Korea, Vol.14, No.l
(2019), 35~43.

and J., Wyatt, “Design thinking for
social innovation,” Development Outreach,
Vol.12, No.1(2010), 29~43.

Brown, T.,



AREAL L= JIRte] SR T T2AMA: CIRjQl AlIEHES FAMCR

Choi, S., “An analysis on the success design
management case by Lego due to importing
design thinking process,” Journal of the
Korean Society Design Culture, Vol.18,
No.4(2012), 544~553.

Collobert, R., J., Weston, L., Bottou, M., Karlen,
K., Kavukcuoglu, and P. Kuksa, “Natural
language processing (almost) from scratch,”
Journal of machine learning research,

Vol.12(2011), 2493~2537.

Shawar, B. A., and E. S. Atwell, “Using corpora
chatbot
International journal of corpus linguistics,

Vol.10, No.3(2005), 489~516.

in  machine-learning systems,”

Hill, J., W. R. Ford, and I. G. Farreras, ‘“Real
conversations with artificial intelligence: A
comparison between human - human online
conversations and human - chatbot

conversations,”  Computers in  Human

Behavior, Vol.49(2015), 245~250.

Park, D.-H., “The process of user experience
quality evaluation and product improvement
based on consumer needs: focusing on mobile
phone camera experience,” Entrue Journal of
Information Technology, Vol.12, No.1(2013),
165~175.

Park, D., “A study on conversational public
administration service of the Chatbot based
on artificial intelligence,” Journal of Korea
Multimedia  Society, Vol.20, No.8(2017),
1347~1356.

Park, J., “A development of Chatbot for emotional
stress recognition and management using
NLP,” The transactions of The Korean Institute
of Electrical Engineers,” Vol.67, No.7(2018),
954~961.

Johansson-Skoldberg, U., J., Woodilla, and M.,

Cetinkaya, “Design thinking: past, present
and possible futures,” Creativity and innovation
management, Vol.22, No.2(2013), 121~146.

Kang, M., “A study on Chatbot profile images
depending on the purpose of use,” Journal of
the Korea Contents Association, Vol.18,
No.12(2018), 118~129.

Kim, H., “Research on design education through
design thinking based process,” Journal of
Communication Design, Vol.50, No.1(2015),
78~86.

Kim, S., “Design thinking-based STEAM program
for primary and secondary students,” The

Korea Contents Association Review, Vol.16,
No.1(2018), 20~26.

Kim, S., M. Shin, and J. Y. Kang, “Chattbot
technology introduction and case analysis,”
KICS
Magazine - Open Lecture Series, Vol.35,
No.2(2018), 21~28.

Information &  Communication

Kim, J., S. R., Jung, and H. Jung, “Trends of
messenger-based chatbot technology and
military application method,” Defense &

Technology, Vol.459(2017), 118~127.

Lee, M., “A study on the effect of a design
thinking-based course on enhancing university
students’ Integrative competencies,” The Korean
Society of Science & Art, Vol.28(2017),
195~206.

Lee, S., “A study on innovative thoughts about
design and methodology,” Journal of the
Korean Society Design Culture,” Vol.11,
No.2(2005), 114~125.

Yoon, S. Y., “A study on the major issues of
artificial intelligence based public service,”
Korean Public Management Review, Vol.32,
No.2(2018), 83~104.

235



Abstract

Development Process for User Needs-based Chatbot:
Focusing on Design Thinking Methodology

Museong Kim* - Bong-Goon Seo** - Do-Hyung Park***

Recently, companies and public institutions have been actively introducing chatbot services in the
field of customer counseling and response. The introduction of the chatbot service not only brings labor
cost savings to companies and organizations, but also enables rapid communication with customers.
Advances in data analytics and artificial intelligence are driving the growth of these chatbot services. The
current chatbot can understand users’ questions and offer the most appropriate answers to questions through
machine learning and deep learning. The advancement of chatbot core technologies such as NLP, NLU,
and NLG has made it possible to understand words, understand paragraphs, understand meanings, and
understand emotions. For this reason, the value of chatbots continues to rise.

However, technology-oriented chatbots can be inconsistent with what users want inherently, so
chatbots need to be addressed in the area of the user experience, not just in the area of technology. The
Fourth Industrial Revolution represents the importance of the User Experience as well as the advancement
of artificial intelligence, big data, cloud, and IoT technologies. The development of IT technology and the
importance of user experience have provided people with a variety of environments and changed lifestyles.
This means that experiences in interactions with people, services(products) and the environment become
very important. Therefore, it is time to develop a user needs-based services(products) that can provide new
experiences and values to people.

This study proposes a chatbot development process based on user needs by applying the design
thinking approach, a representative methodology in the field of user experience, to chatbot development.
The process proposed in this study consists of four steps. The first step is ‘setting up knowledge domain’

to set up the chatbot's expertise. Accumulating the information corresponding to the configured domain and
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deriving the insight is the second step, 'Knowledge accumulation and Insight identification'. The third step
is ‘Opportunity Development and Prototyping’. It is going to start full-scale development at this stage.
Finally, the ‘User Feedback’ step is to receive feedback from users on the developed prototype. This creates
a "user needs-based service (product)" that meets the process’s objectives.

Beginning with the fact gathering through user observation, Perform the process of abstraction to
derive insights and explore opportunities. Next, it is expected to develop a chatbot that meets the user's
needs through the process of materializing to structure the desired information and providing the function
that fits the user's mental model.

In this study, we present the actual construction examples for the domestic cosmetics market to
confirm the effectiveness of the proposed process. The reason why it chose the domestic cosmetics market
as its case is because it shows strong characteristics of users' experiences, so it can quickly understand
responses from users.

This study has a theoretical implication in that it proposed a new chatbot development process by
incorporating the design thinking methodology into the chatbot development process. This research is
different from the existing chatbot development research in that it focuses on user experience, not
technology. It also has practical implications in that companies or institutions propose realistic methods that
can be applied immediately. In particular, the process proposed in this study can be accessed and utilized
by anyone, since 'user needs-based chatbots' can be developed even if they are not experts.

This study suggests that further studies are needed because only one field of study was conducted.
In addition to the cosmetics market, additional research should be conducted in various fields in which the
user experience appears, such as the smart phone and the automotive market. Through this, it will be able
to be reborn as a general process necessary for 'development of chatbots centered on user experience, not

technology centered'.

Key Words : Chatbot, Design Thinking Methodology, User Experience, Cosmetic, Chabot Development

Process
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