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Issues for Technology-Humanities Convergence :
Patent Keyword Analysis

Jeeeun Kim' - Sungjoo Lee”

'Department of Industrial Engineering, Ajou University
“Department of Industrial Engineering, Seoul National University

As the limitation of the existing convergence is pointed out, technology-humanities convergence which highlights
the enhancement of the quality of life of humans, is focused as a solution to facilitate sustainable technological
innovation. Technology-humanities convergence has already occurred in various industries, of which a consider-
able number of successful cases can be noted. However, few efforts have been made to investigate technology-
humanities convergence as an independent academic field.

Therefore, this paper aimed to identify the status of technology-humanities convergence. To do this, first, a
definition of technology-humanities convergence was proposed. Second, based on Maslow’s theory, the types of
human needs and related key words were extracted. Third, patents related to human needs were collected from
the United States Patent and Trademark Office (2000~2014). Fourth and last, the status of technology-humanities
convergence was analyzed in terms of “convergence trends” and “convergence areas.” This research is expected
to promote more creative and human-centered performances of innovation as well as to support decision-making
when the innovation strategy-as attempted by the quantitative analysis of technology-humanities convergence in
the perspective of sustainable competitiveness-is established.

Keywords: Technology-Humanities Convergence, Human Needs, Maslow’s Theory, Sustainable Innovation
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3 9 387]E3 gl H e 387]E 94 g9 QAT FAEE 291 7H71Y ol ACKKIDP, 2014)E & & U
Z Hh(Liberal Arts)’ 2 & o] gtth(Wikipedia : STEPI, T o|Alobe= 7HA & =1, A9 & FoH, wj$e Uy =
2015). o] W) AFE2 7]E T AL S AT ARAAY HFFARANA mEAEe] L7e U2 E gefstel 2HE

qgL I 7HE SAIE BT 30~50% 4 7HA 0.2 A 3 FHOEHN vl
e ESYE B ATES BY, 712 o] & AFA A AR AT uk STk

A JAOE HIET IR A S0 VAT eH AAA A

O 7 IitstE e AFo] Itk 7EAEE Y LA A= 2297k U= BE

Hi JdedE B E4 i AH A At W A

A Aol 1 7ked 71U ST A AAE A Ao Yze Aol weh BFshA &7 8 th(<Figure

o2 g2 4TS B, Y FAUYe R eg 7] 1> Ax) dFE A AR EAE aEstel 44 - &

AT EEY e 24 A7 9tk Kim et al (2014)% shA - A A - A Y Y2 FoE TSV, B THE

FHATE 7R 7| &A R4 Ho L B S5 & A i aulATE ddY 98 Fxet qY¥d Yzs

Astal, AE2AE B8 S 271910 7€ s S AR dnh 7|2 bR Y2 ERF heE B =8

A4 B3 Aol e E4 3k AN &2 (Maslow)d) STEFAAE L83tux @
1 919 #9 A S 32 HCI(Human Computer Interaction),  TF WEZ -9 SFEFE ALY &7E N g F

Ol utAE Fok 59 Eoko A ZrobE 4= Qlth(<Table 1> Aol A W &stA B/t 7] WhEol et & Y2 EF

FZ). HIC BoFl A e FHIFAE 2 S48 BEAE 7356t & X288t AW & Je Aol Ytk &= ojn Ael 4 &

(Jeoung, 2007), ¥ A9 & Al ~¥l& 7| (Elgazzar et al,, 2012) Aol wE 1A FHHE(Value and lifestyle list, stanford research

o2 M 7k Helsta A74e abS A A 8 institute) 2 T 24 245 1 9JrhE Aol A (Kondo,
ok b o 2, AR FokE FufE(Kim and Kim, 2011) 2001) & 7o A FFAA LG FAsIAT
7]

(Hong and Lee, 2013), 8] £7]7]1(KIDP, 2014) 52 2ok A
71848 A7 B2 o] 2ol A 2 gt E3] QU
e won Foslel B R A A48 FNFORA AT 3, o by
o Y2F BEA7 14 @ik vhE Roks 179 UzE
BA3e) o] 8 BN Z oAY ATS FYFTHE Hol M /)& B AT ZRA| 2 <Figue 259 2T WA, &R0 §
AB§H) 20 ¢ YT 29 Y2F A%e sofaly]  FRFE HYLR AR Uz §3 AYsta, Yz @
9&) 29 48 & 731 (Hong and Shin, 2013), o] & 71 & 7] EE AAQAT o g 1A A #d 4 y=E
08 NAAE8H(Heo et al, 2007)S 53 n}AE AZFe £9  JIHEE Z85te] dd 555 AT vA R 59
S7 S AT 78 ol BT AAANAY EA 4 9= EAL Fo /e BT YL EAIT,
Table 1. Related Studies of Technology-Humanities Convergence
Area Research cases Technology-Humanities Authors
convergence factors
Architecture of ubiquitous city In pursuit of human Jeong(2007)
el Development of telemedicine system convenience/health Elgazzar et al.(2012)
Development of mobile phone interface User experience-centered design | Kim and Kim(2011)
Building convergence design Extracting convergence elements | Hong and Lee(2013)
Design Industrial Personal payment sy.stem development In pursuit of human-centered IDEO, FROG
cases Smarltphone U>.( de5|gn(FeeI.L'JX) . design and aesthetic values SMART DESIGN
Specialized syringe for arthritis(Cmzia) (KIDP, 2014)
Types of customers o ) Hong and Shin(2013)
Marketing Subdivision of markets Estab:Lsfr;;r;?inr;lacrtztt;r;ge:’tsrategy Heo et al.(2007)
Ini:ss;rslal Development of built-up-type furniture characteristics and needs (KIDIE,IE?OM)

Source : Kim(2016).
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Love/Connection

Certainty/Comport

Six basic needs

) Uncertainty/variaty
(Tony Robbins)

Significance
Contribution

Growth

Human needs
(Ha)

Basic needs /; Articulated needs / Exciting needs

Human needs
(Shon)

Be needs / Do needs / Have needs

Fundamental
human needs
(Max-Neef)

Subsitence
Leisure

Protection  Participation

Affection

Identity

Freedom

Creation

Understanding Freedom

Human needs*
(McGregor)

Social needs

Self-fulfillment

Ego needs
needs

Human needs*

(Hicks) Biological needs

Social needs

Human needs*

(Alderfer) Existence needs

Relatedness needs

Growth needs Growth needs

Hierarchy of needs*
(Maslow)

Safety and security
needs

Physiological needs Social needs

Ego needs Cogpitive needs Aesthetic_needs Self—actua(ljization
needs

" Source : Kim and Kim(1997).

Figure 1. Classification of Human Needs

Step1.  Definition of human needs and related keywords
Step 2. Collection of patent documents

l

Step 3. Analysis of status of technology-humanities convergence

Figure 2. Overall Research Framework
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Table 2. Definition of Human Needs

FELES!

1| =+ £-3] 4 (United States Patent and Trademark Office, USPTO
DBEHH 20001~20141 9] 55 8 & +3th & 01 3
A A WY = B Ao it 53 79 & A
Aok A S - AAAHFE - AAAY S& O

2 o0t 7edesdaAA Y Uyze dd] 7€ 4
Z4e FTote 2o oy Wi 7ol gk AN
(Description)” F-iofl =58 a7} ot FAAEH A& &S
71 tgt 37t 71eE o] Y=, ‘EHEffect of innova-
tion)’ 2 WA H 7| a1, FA A e Bl Atel] Y= &
CH<Figure 3> #=x). ZAA WHIE ojDA HAstrto] we}
A A3}o] et 2ko] & A1 4 9tk o & £ ‘beauty’
E‘r% 71959 A¢ BA - Q% - AFES Ao AT

2k 2400719 E3{7F AAE HHE A ES GO E AN
%L 745 °F 130007 0] AMET E AFgAE 55 HAEe
o2 AME AHE F4 0 &8 on, S5 A
48 7)Y == <Table 3> 2} A4 719 =& <Table 2>9]
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Human needs

Related keywords

Self-actualization needs

personal growth, personal development, actualization, challenge, new experiences

Aesthetic needs

beauty, form, balance, aesthetic

Cognitive needs

knowledge, understanding, learning, meaning, awareness

Ego needs

recognition, reputation, achievement, competition, status, fame

Social needs

belonging, love, affection, approval relationships, acceptance, family

Safety and security needs

protection, security, order, law, stability, being free of fear and deprivation

Physiological and biological needs

air, water, food, drink, shelter, sleep, warmth, waste elimination, sex, health, fitness
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raom, HAog ke U2E fxsle o7t E 9=
5 YA - AG - =g A 2SS B85 RS o3
t} o] & S0} A2 A &7 (Physiological and biological needs) 2}
#HEE 7] E sex'E TAE 82 W e E FEs Y E
%8 Zhed), oldd YuE ALy A A4 ‘sex’ not
(sexed or sexing or sexes)’E AF8-3FATh =3 ‘health’e] ¢
‘healthful’ 2} *healthy’ & E3+41717] $13) ‘health™ & AH&-3+S)
o}, ‘sleep’ @} 2] o3 (Sleeping, sleeps, sleepy &)l F&¢lol
22 ou g AEE dol Y A A7 Mg B 719
“sleep™= AH-&-3F ST
337|&eQEEH A% B4
NEdEFHe 482 A FF ER= Y FHEI Y
EFFECT OF INVENTION | FH oA £ 3TH<Table 4>, <Table 5> #Z). HA, §3 E
) . ) A FA o M= A7 BEol BE 7eAEeed TRt
Figure 3. Structure of Description Part in Patent Document HES BANG A U2 S2ES A2 Sa 128
408 Tk, 52ES e A5t 7| ¢ 89 43S U
Table 3. Keywords for Patent Analysis by Human Needs W g2 A E2H 7|28 A0 WEE wlotar] o] S83 4
Human needs Keywords for HYolth(Park et al., 2006). E4], A A E 7]uke] Y= F2H
patent search Ge FARe, AR Z7h ES Holk: Y2ES 528
personal growth “personal growth” o, A7t 520 w2 27 gy JzES £330 24
Self-aﬁteuezzlézatlon de?/:f)(;))rr]:lnt “personal development” X3 FH A 2L Y2 F3-& Aot
. » — 0202 §3 999 #HdAAM e 71EdE8T g7
e D | U OO 51361 3304 4 1 589l A £
Aesthetic needs veauty o~ A A, RP(Ration of registered patent)2] 7t F4 02 2 UY=2H¥
— . T A4 IPC(71 )8 EE AT RPE ‘A 55538 15 FIPC
Cognitive needs learning learning ko SDF= SEEF A% WS 2 gho] FHE SzolB g
Ego needs fame “fame” N ‘ -
love “love" Groll A &84 o] 2 71 e, B =& RPIIE
Social needs affection “affection” A ShE ZjEdE g AvIeE AT S, G
beloningness belongingness IPC %% od-e.= 7_]% 7Ie Y2 2 e 2 %]% st
safety e’ FARE IPCol _91 & F=H 5l \45%%_5%?&3} 44
_ * 2% BN 3242 4 YE 7165 S 5EFOH 76T
sty woets | T of & P EESET S D E P L
S fr:;iiv(:tiziar tt:,iiv:fti(:?r 3 HlAZE E?J%@'(K-means clustering) & 433k, o] w +
i i Ao s ASH THEH 2AE 7wtz A3
water “water”
food “food”
drink “drink” 4. cﬂ_’?_ 7;_%:\"]-
shelter “shelter” 11 SFEAS
Physiological and sleep sleep
biological needs warmth “warmth” 7t gz Ax" 53 A4 <Figure 4>9F 2o AE A Y
waste elimination| “waste elimination” Z(2,127,47170) 8} kA o] Y 2(1,301,27270)9] &3 A7 o
o sex” not(sexed or 2 YzEd vlg) 453 gakon, Aotdd Yz(1987)9}
sexing or sexes) A8 " E5 A4 A AL A0 2 YeEgT
health health’ AAE 7Nkl Yz 28268 A3hE <Table 653} 2tk
fitness “fitness” T3 1(Self-actualization needs)& 20103 o] & 744 F43 =
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Table 4. Perspectives to Analyze the Characteristics of Human-Centered Convergence

Descriptive analysis Pattern analysis
Convergence Size of convergence Patterns of convergence(time-series-based)
trends — Patent number as time passes — Patterns to satisfy the needs as time passes
. Size of core technology Patterns of convergence(IPC based)
Converging e . . L
areas — Degree of satisfaction of a certain needs — Patterns to satisfy the similar needs
by certain technology by certain technology

Table 5. Perspectives for Trends Analysis of Technology-Humanities Convergence

Perspectives Operational definition
. Absolute . L
Size of " SCi = number of registered patent of needs i(i=1,2, ==, 7)
degree of |SC =Y,7_ NP, ) .
convergence NP;: = number of registered patent of needs iin time t(t= 1, ---, n)
convergence
yir = normalized value of number of registered patent in needs iin time
Convergence tt=1, - n)
Patterns of . . T
trends convergence Normalized v — Min Xit = number of registered patent of needs iin time t(t =1, -*-, n)
. | degree of |y, =—rt— Min; = minimum value of number of registered patent in needs iin
(Time series| D Yit = Mur, — Min, . ’ P
convergence timet(t=1,--,n)
based)
Maxi = maximum value of number of registered patent in needs iin
timet(t=1, -, n)
RPy = Ratio of registered patent of IPC k out of total number of
Absolute | pp _ N7 RP .
. (3 =14, registered patent
Size of core| degree of . . . .
. - ]NPM RPy; = ratio of registered patent of IPC k in needs i out of total number
technology | satisfying | RP, = ————— .
the needs Mo Mk e, of registered patent
NPl = number of registered patent of IPC k in needs i
Convergence - - - -
areas yii = normalized value of number of registered patent in needs i
Normalized X = number of registered patent in needs i
Patterns of
degree of @y, — Min, Min; = minimum value of number of registered patent of IPC k in
convergence L Y =7 5
(IPC based) satisfying Maz; — Min, needs i
the needs Max; = maximum value of number of registered patent of IPC k in
needs i
2000-2014 PHYSIOLOGICAL AND BIOLOGICAL NEEDS SAFETY AND SECURITY NEEDS SOCIAL NEEDS

——hpislogesl sed bidogicl needs  ~8=Tola! Sttty edsecuty cesds —BToml —a—Scciainerds —8—Tom

i, iz
s S S S A

aa—a_

D S L S e ]

EGO NEEDS SELF-ACTUALIZATION NEEDS

—a—ieltachintio eeds  =SeToml

................

Figure 4. Number of Patent by Human Needs

7F2 BolH, 3 2(Cognitive needs, Social needs)= 3 101 ok 3 4(Ego needs)= AlZtol wE ETHE W3l e o]
Hlaf vud AxdHE #28 3718 & ¢ Aok #383  Z2oE gyt Uz 282HE 23 & 15

(Physiological and biological needs, Safety and security needs, Y22 &7} &l wel 72t #4-& F4 %4 Y Z(Rapid growth
Aesthetic needs)& 20091 o] & gk Z715ME Hola @l needs : A 1), ‘A4A A4 YZ(Progressive growth needs :
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Clusters New definition
Cluster 1 Self-actualization needs Rapid growth needs
Cluster 2 Cognitive needs, Social needs Progressive growth needs
Cluster 3 Physiologicall and biological n('eeds Gradual growth needs
Safety and security needs, Aesthetic needs
Cluster 4 Ego needs Sporadic growth needs

Rapid growth nesds

Prograssive growth needs

T3 2), AR A A4 Y Z(Gradual growth needs : 73 3)°, ‘A
HhA A2k U 2 (Sporadic growth needs : &4 4)' 2 #HHE %t

(<Figure 5> +11),

42 &% 2oF
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AR S AYEH 53 2o 7| ed B 5 Al A 74E &
B2 HFE AA e ABLE A5 E& ZAE - 988 7T
AAZ NS S8 B8 /A YR R E YA Y=
Ao YzE 22477 Y3 7|42 43 Ziii BT 6 H044
A Yz & HlS

AA 3= COTS A 54 A -
% 3l ‘health’ Y2 & FEA 7)<

Figure 5. Patterns of Convergence(Time-Series Based)
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Table 7. Core Technologies of Technology-Humanities Convergence
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Y=ol Az Y=o ths] A61 606 FeFH o] & F gt

ﬂ‘%—’iiﬂi*ﬁa A3} <Table 8>3 2t}

279} Apopd @ of Yzl tha] A6l - GO

&go] 2 Adho|t}, A619 £ X g4
(A61H)71 =3} ofokF AAS 54T X 5 A H(A6LP)7| &<
o AAA -

Al Al obA (RS s, G0l ©lolE

Core technology RP Definition of technology sector
A6l 0.9998 Medical or veterinary science; Hygiene
c12 0.9086 Biochfamistry; Bee_r; Spir_its; Wine; Vinegar; Microbiology; Enzymology;
Mutation or genetic engineering
co7 0.8824 Organic chemistry
G06 0.7249 Computing; Calculating; Counting
H04 0.7124 Electric communication technique
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Table 8. Technologies to Satisfy the Same Needs

- Sungjoo Lee

Clusters

(Related needs)

Cluster 1
(Safety and security needs,

Cluster 2

(Physiological and biological

Cluster 3
(Cognitive needs)

Cluster 4
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