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ABSTRACT This study examines the role of Nonverbal Communication Elements in enhancing Affective
Interaction within Social Robots, focusing on their correlation with Robot Design Categories and

the Classification of Social Robots. The objective is to identify optimal combinations of these
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Communication
Affective Interaction
Robot Design Category

factors to improve emotional expression and user—robot bonding in Human—Robot Interaction
(HRI). Despite the recognized importance of nonverbal signals in fostering affective engagement,
prior studies have predominantly addressed robot appearances or functional roles in isolation,
lacking integrated analysis. In this study, social robots are categorized into four design types

(Humanoid, Animal, Character, and Functional), and the classification framework includes seven

Text Mining
. o s, . e divi . fi onal
Human-robot relationship—based categories. Nonverbal communication elements are divided into five signa
. i iti i r r ri riteria. K
Interaction(HRI) types and three user interface modalities, evaluated using structured scoring criteria. Key

interaction design factors were quantified through text mining using Python—based methods. Data
were normalized via Min—Max scaling and interpreted through clustering analysis. Results
indicate that Animal—form robots are most effective in leveraging nonverbal signals for affective
interaction, while Functional—form robots primarily support information—oriented verbal
communication. Humanoid and Character types displayed overlapping characteristics, complicating
distinct categorization. Among the nonverbal signals, Kinesics, Vocalics, Oculesics, and Proxemics
were identified as critical contributors to affective engagement. Designing Animal—form robots
for Socially Evocative functions emerged as a technically optimal approach. Future research
should validate the appropriateness of emotional expression by distinguishing between Uni—Modal

approaches using minimal motion—related factors and Multi—Modal approaches combining such
0] 7= 20253% AMASA

Rag o staMeiy|a7 |8y
JHUKEIT) b| Koy ot as @ foundational reference for affective interaction design in both the robotics industry and

¢15121(202302010001). everyday products.

factors, based on key nonverbal signals through user evaluation. This study is expected to serve

¢_£+11I m,* 192
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(Table 2) Nonverbal Codes
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2.1. HRI(Human-robot Interaction)

A QA welel Aol el HRIA A8Astel A9 fol 9%
A QB A Ta A8s T35t e ¢ 7 Ak wEbd B Aol A = H]lo]

FUAele oz A AR &) 95 010194 gt tigk i=el e vlglo] AR
Aoldat ojw gk xfol7k d=A Bl 8l o] 24 wiAol MRt HAag At AR A
o] ool APPT) &L fokete] ww gelshd v 2k

B
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(Table 3) HRI Study

T SSEglek ATA(AE)
Thomaz, A. L. &
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ol ] Leite, 1. et al.(2013)
BRG] HAow el A U Kanda, T. et al.(2004);
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(Table 4) The Classification of Social Robots

3 AT UlE ATA(AE)
ALEA 3718 AREAPE BRE BARLT B gldoR uieh.
(Socially Evocative) 2 B2HE ARgAOA A A S F
ALE] A QlE] | o] 2~ AT} FAREE ataE AT ARSI S Hole HE.
(Social Interface) 7124 AR A Q1A TE B
REEESE AEA AE 2 dold] 2 Bal /15E o Breazeal, C.(2003)
(Socially Receptive) ALE| A QlE]Fo) s BRET 2 FFo AA Y da.
A3 A
}A] X AAA fFoE Y3l SEHeRE AREAe JdH IS 573,
(Sociable)
A3l A A)srE]
HeH Ay FH S s vhE. 2~nkE 7)7] 9 vekst EAE 2.
(Socially Situated)
_ _ (a) 2UFE 7]7] 2 AbgA}pol olg 2A
b3 A WA S Dautenhahn. K.
. (b) ohFet Ayt 44
(Socially Embedded) et al.(2002)

(c) dE A 2 B3} A4 5)S TR R A4,

AL3 A A58

. . S ST AREA AsS vEeR A8 HRI 4.
(Socially Intelligent)

ole] 24 BE 9% BF U A8 B e B A9 A7E T

ofk

(Table 5) (lassification of Social Robot Interaction Objectives
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2.3. ARLA O Z2MA

A BEE Hddo] AsE d8ato] AREAtele] QI I A =M (Affective
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Nonverbal elements of communication

/ ES
Action
Robot
.
Semantic - ~
Understanding ] Feedback
Feature Extraction |=—| Sensors
\ J
(Figure 1) Nonverbal Human-robot Interaction Process

obA o2 mAel A t=elEl M ATE Fastel, 24 2R RFES 95 47 229
2] (Appearance)oll= 7]& AT} A3 7|5 H83ky], 4 2420 35 (Behavior)
o B4E 99 Fo A ATE ko 24 2ie] AHAM YA AR BF
sielt. 53] # A= A4 O]H ffective Interaction)= A= A& 4|8}

371 1, wle] ARUAIA

(Table 6) Criteria for Classification of Language/Nonverbal Communication

A(A
THoR Fo NS ARHoR F

T o152 A (Interaction)
w1 | 2 Hlglo] Aol 4
t 101 7 ol
AR A4 "
w7 2 - Hjdo] As
o] A
was| 2T e e 0 7 e S
A == }
E%‘oiEEé T wE v wEe Z 2AUdE w2 o A9k
i - A4S &8st - g83 Fo (1Y s &8st
g get 3 2A
-8 A= A4 4 9r A% we 7 4 532 e Fe g xd 2
- k=g T A ) = ) Qe %
a9 A el g =
Trenholm, S., Rossi, S. et al.
Berlo, D. K. & Jensen, Terada, K. Wei, H., & (2019);
Endo, N. et o
_ (1960); A.(1999); at al.(2012); Zhao, L. Latupeirissa, A. B.
A2} ) al.(2008);
Barnlund, D. Endo, N. et Jonauskaite, (2016); et al.(2020);
(dx) Cardenas, P., )
C.(1970) al.(2008); D. et al. Cardenas, P. Okimoto, J. &
et al.(2024) B
Cardenas, P. (2019) et al.(2024) Niitsuma,
et al.(2024) M.(2020)
3. 97

3.1. g7 Ext

HRI a7} Algte 23 ggo) A o] o] | AukslslE o 37
7F 2= A9 (Cleaver et al. 2020)+ & A9} w314 A5 2oAdS 7F=xgi,
ojol B A= 20142024\ EAE 24 AR BANA g
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(Table 7) Research Method
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<Table7>|A A58k tloly &4, dg] R 4 S 2= A5 Asgl)
(Table 8) Data Collection, Organization, and Analysis
A AE U8
Ho]e] oojmjele], Ul F+5 #pdo] &4 24 flolE] /\-]] EE
() & A3 159 vlolg A /58 HErt dute] 3o & 7|9j= A,
e kAol H#(NLP) 7|HE &8st 78 719= 4.
Pythono 2 Hlo]E] 74|, pandasE o] &3 HArAG L 74 Bd =l 2<do] Az
NLTK(Natural Language Toolkit)&-g3+ gl ~Emnjo]yd,
I)Eﬁi}(Tokemzann) TS wo] w92 Hl A dolE B4 vhssies g
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3) ®AlY] FZ(Lemmatization): A3 2| & 7} @S A=A A2,
4) 71915 A7 WA 2 FEAES Ol 2d B W TEE Al & FE
5 HIE 24 54 7195 &d 9% Akl 538 ol Wiy /s FAEE 18 Fx
qers) Aoj/miAde] A& H7F 242 One—Hot Encoding(HlolE =X3})o]& Aoz 423}
°° A4 %@ AHg WES 7)uk 0-1 W9)e] Min—Max Scaling 483k 473k,
. A 29 B - 24 2R oY 4714 3 3 4.
e 24 R WAo] 2lo] / welo] 15 T8 WA} oW AT EA AE,
N 7s), Ze] 2 A Y P ?_]Ei‘j’—“%? 8 2 i’&ﬂ]%‘?{ A8k AR (Scatter Plot) 2H.
' gy Axr g A A4 o2 F(Clustering) 3 2ol 7
3.2.1. 7K = o 34
glole] 3 A5, wmE pelste] 109w FRadt B A Ew Aeste
(Table 9) Bonus Criteria and Formula
7k 35 7 34
715 v Zo] EkE
V'=min(1.0, (0.0,
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U~1L.0, U A Im= 5] 4 T
S(IN) -+ v) < 0.1)) i ° ©
3 T .
N1~N5 L}i’];‘i(ﬂAB‘i ;I—[d(zyesd I\‘I:(_ST(EI;(L?(\)“T;(:;'O‘NI H1e] 2A(NL-NS)4
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Effect)(0.1~1.0) +S(N) - vi) - 0.1))
1) V &&= N_i7} 0o]¥
N meg m
S A8 5 odoled 7P ol 271
V' V ZH0.1-1.0) Adt =4 2) S(G), S(A), S(N)
o shuEtE 00]H 7k o Bt
3) NLP 7]$1=7F dAJsloF 44
M A4 F ddle]ER N
N1'~N5 t 18 & ddlo]
%£(0.1~1.0)
SG) NLP #41& &3 GUI(G),
S S‘(N) AUI(A), NUI(N)olA FE3F V' Ni'€[0.0,1.0],
' A4 (0 == 1) atst M4l Z7F &9l 01
o B G, A, No] Vel wx]&= g8 Min—Max Scaling®. 2 %-&
Py A4(0.1~1.0)
o G, A, No| N1~N5 z}zto]|
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vx = 8 A50.1~1.0)

3.2.2. 7MFE 20 GlA|
Aashrt e B 719= QA E

(Table 10) Example of Bonus Point Granting

njle] Azt

AA

R

Akl ARz 23T}

LI At - 71 =(A])
N1 (Eyes, Facial Expression) T uE BES 3 24 B9 "eye contact", "facial expression"
N2 (Light) ZzS &83 74 x4 "LED", "color change", "light effect"
N3 (Arms) H52S B3 AT "gesture", "wave", "arm movement"
N4 (Head) a7l FAYS 3 vk "nod", "head tilt", "head movement"
N5 (Sound Effect) aYeS 33 g BE (o] AL "beep", "chime", "sound feedback"
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(Table 11) Hypothesis Formulation
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AT 5w T =70 o T= , im_]_' 11']1:]_'0 ST O A T
Communication
Verbal Non-verbal
No. Fig. Name | Release Year | Appearance | anguage ot Soul e AUI(Audio User Interface) | NUI(Natural User Interface)
Eyes(2D), Facial
English, Etc. D) Ut Ams Head Effect
2023 . Eyes, Face, " .
H nao (~Upeoteey | Humancid o ) Bty 2 Joints o X X Alnteractive X
o Human-ike “The robot employs a Natural
He Atlas 4y | Humanoia x 0 X am structure X X X X User Interface (NUI) capable of
(~Updated) for balanced executing natural,
- i Can detect fons | Hi T be
H3 pepper 2015 Humanoid o i f;:?nsm, Eyes o o A'“m",:g :f”‘"g guidance, education, and and implemem 15 | realized, such as handshaking
g dialogue through the Tang. and hugging, etc
Articial 3D/ Face Ashape similr| " The ity o undershnd NUIo uncerstandand respond
He Sophia 2016 Humanoid expression. X toahuman | No2end: o X X respond | to human natural
Natural Blinking arm, the ability | 3nd 9 with your own voice. movements. Communicate
LED ightat the Processing eyes that move | Use voice language and | -
Hs Alpha mini 2019 Humanoid o P mouth indicates| O 0 0 the eyes by recognizing the | music provided by Naver | =¥ movemen, communication
that voice. robot's behavior, the shape | Clover for content through voice language
2D / Realistic The sound effect of a GUI shown with facial
He moxie 2021 Humanoid o description Chest 2Ads Noddng | shorttonelkea | o SSOM AR ROR Allnteractive X
expression greeting bel
Visualize Al L ttang | ALSEnSOr Visualize Al sensor Visualize Al sesor
H7 Cyberone. 2023 Humanoid o sensor recognition X g ’N’" Camera o recognition with 3d images | recognition with 3d images X
with 3D images gt Recognizes 4-5 1 display module 1 display module
. Speech Fuman am Conduct 151 Human-ike movements.
He 8 ';""‘“s 2024 Humanoid | recognition X X shape /Lift/ | Left and Right X X O g A 9% | Equipped vith new hands and
s then dialogues Leftand right using feet with advanced sensors and
| Understanding and
Ho NEO 2024 Humanoid ] X X o o X X executing user commands | COmMUicate with users
3 . naturally
with voice recognition
Understanding and
. ‘Apply appropriate ¢ with users
H10 i} Figure 2024 Humanoid 0 X X o o X o Ronoface | o5 user command g
(Figure 2) Humanoid-form Robots
munication
Verbal Non-verbal
No. Fig. Name | Release Year | Appearance | Language Gesture Sound ) AUI(Audio User Interface) | NUI(Natural User Interface)
English, Etc. | E¥es2D) F';_';') Light Arms Head Effect
Mimics real | Simulaled dog Imitates real puppy ‘Simulates real puppy
At aibo -um; S Animal X 2.5D (embedded X Yes Puppy | sounds that change | Rich expressions through | - pehyior inciuging tail behaviors:
{-Updated) behavior, such | based on interaction eyelid display wagging, ear movements, |- Kicks and fetches toys with its
o Leg-like arms Expresses emotions and Designed for intuitive and
™ Zoomer 2014 Animal X e “n’::‘ ”':‘” and X that can extend m“[“u"" " Yes status with blinking and | N conversation, feedback | - natural interaction through
pattern change in certain es lft-igl pixel patter changes only touch, gestures, and
3D with facial Resembles cat | Resembles cat Cat: purring, Non-verbal interaction ‘Communicates naturally with
A3 Joy For All 2015 Animal X expressions, X and dog, and dog, meowing, soft X through hand gestures, the user through non-verbal
blinking eyes performing performing breat ; Dog: facial expressions, head interactions, including hand
3D with facial Resemblesa | Resembles a Realistic puppy Natural communication ‘Communicates naturally with
Ad Jennie 2017 Animal X expressions, X puppy, puppy, sounds based on a X through non-verbal the user through non-verbal
blinking eyes performs performs 12-week-old interactions, interactions, including hand
When pefied, wags is tal lke @
A5 qoobo 2018 Animal X X x X Tail Wagging X X x real pet; capable of 360-degree
rotation and varied wagging
Body and head Displays various emolions | Recognizes and responds | Equipped with NUI features like
A8 Kiki 2019 Animal o o HD IPS Display X freely rotate X through IPS screen at to user voice commands facial recognition, voice
and nod 60fps, allowing users to_| via microphone, enabling | recogniton, and touch sensors,
Rotates left, Short, animal-like Communicates i Detects user movements,
AT Miro-E 2019 Animal X Eyes, tai, sound o X right, up, and | sounds for emotional X through amianlie sounds | 9€stures, and voice through a
expreseion vough animak-ke sounds | Seamers,
2.5D with eye Legs Nods and Eye movement and blinking| _ Mimics cat sounds for Responds to user touch by
A8 2020 Animal X movement and X rosembinga | MOGEN o as part of the graphical | various effects, recognizing |  moving head or raising front
color change cat, uses front |"Otates lefl-ig user interface, enhancing | _emotional states and legs for gestures
Expresses roactions (o
A9 mofin 2021 Animal X X X X A o X human touch through | Uses multple joint movements
g Motion sounds mimicking baby | to simulate animal-like motion,
2D (facial o ugh a P ;
A10 loona 202 Animal X X X o variety of facial expressions| characteristic mechanical | paw like a puppy when hand is
expressions) tones for foedback on displa ounds. follows like @ pet | extended: charges ke  bull

(Figure 3) Animal-form Robots
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Verbal Non-verbal
No. Fig. Name | Release Year | Appearance | Language Gesture Sound ) AUI(Audio User Interface) | NUK(Natural User Interface)
English, Etc. | E¥e3(20) h&;; Light Arms Head Effect
Straps on the Express your emofions by | Music playback functions | Hide-and-seek funcion,
¢ (5 leka 2016 Character X 20 head and X Rxc:x:ty :a"“m:‘;‘;:: .| expressing your face onthe procuce efects as a reward | applcation nerworiing o take
o around the display. for children's behavior _|rotating, vibrating,
Video message playback | The robot is equipped with | Slow movement and no body.
c2 cinnamon 2017 Character o o o X x x and video call function | Chat GP, which enables | - movement other than head
b ication with | _natural emotional | movement. Find the user and
2 Shoulders (2 Facial display GUI with )
c3 kebbi 2018 Character o 0 Eyes. Face, | . eq), Elbows | Nod, LeftRight| Sound effect when expression, power Al Conversational x
Torso scroen touched ) Interacton
(1 axs) functions via touch
o &= 018 Character ° » Toro, Face | Up-Down 3ads | Soundeflectupon | Facial display GUI with Al Conversational X
artval to user expression Interacton
2 . Natural eye contact with Simulated digital ‘Smooth joint movements
cs @ lovot 2018 Character X 5D (embedded X o o Animal sounds | sixlayer display, allowing |  synthesizer mimicking | mimicking biological motion;
(W} structure) eye movement, biinking_| resonant sounds within the |_biinks and yawns to simulate
[~] : Torso with GUI utized for setings and| Al Conversational
o o e 2020 Character ° » action button x x X other functions Interaction x
Lefright
: Vocaloid-based Legs instead of i s through
o &,’_ caile 2020 Character | ™ Japanese x ° ::::;’; ° x voice leg and head movements.
Sound effects racial dsplay il | STPIe phrases ke "OK" | Shows fear when lfted,
c8 el 2021 Character o po) x UpDown | LefiRight | matching GUI (e.g., ! daply and "NO"; acoepts voice | dizziness when shocked or
buzzing for electricity expre input
Q Conversational | 2D (Eyes and Alerts when called | _Touchscreen capable; | Understands and execules | Recognizes user expressions,
co y miko 3 2021 Character after Mouth, with X x x with "Hello Miko," | displays facial expressions |  user commands; uses | gestures, and voice; expresses
M recognition | _expressions) and sound effects | and content, with over 40 | _voice for feedback and | _various emtions through
Mechanical tone Facial display wih
c10 ebox 2024 Character o » Along face line x x nolfcation afer | expression GUI and status | A1 Sonversational X
—d " interaction
voice recognition indicators
(Figure 4) Character-form Robots
Communication
Vorbal Non-verbal
No. Fig. Name | Release Year | Appearance | Language Gesture Sound ) AUI(Audio User Interface) | NUI(Natural User Interface)
Eyes(2D), Facial
English, Etc. a0y Uent Arms Hoad Effect
Enhanced cognitve training
: . Korean, Yes (bottom ; 19| Exprosses emotions through
Ft | Sibot 2016 Functional Erclan po) porins Yes Yes None Uses 3D avatar troun o 6 maton A
° Engagesin | 2D with spherical Connecis 3-axis molor for| Mechanical sounds Screen with no touch; Re N s vi Interacts through voice,
F2 jibo 2016 Functional | conversation | eyes, acts as "": b torso X -axis mot °" "| and camera shutter | visual information through | Recognizes W:’“'”;I"'“ gesture, and facial recognition;
- after voice | expressions and | and base movement noise simple shapes, animations, | Y0Ice: responds verbally | g head to follow user's face
[ 2D with blinking Holds a fixed ‘Touchscreen for dementia userin | Enables i
F3 Mario 2017 Functional o 9 x display, x prevention games and u atural conve
eyes . ey roosl macee Engiish and realistc eye biinking
Engages in 2D with eyebrows, Notification sound Touchscreen capable, ) Interacts with users through
F4 6 Zzenbo 2017 Functional | conversation | eyes, mouthfor | /NS "’: X ,R;'a‘“";“r when called with | displays facial expressions. m“’“;‘?"'m ““;“’“a""j facial and motion recognition,
following voice | expressions. s fight, up, down “Hey Jinbo"; and content rough voice and executes | moves to specific locations on
[ ] Dispays ask detavia | Provides guidance o the user’s
F5 Temi 2019 Functional o 20 X X Nodding X subtities and images, with ;g"m h‘ a "““’7 desired location, uses rear
3 situation-appropriate facial | 35S r conversation | gtorage compartment to deliver
Large screen (13.3 inches),|  ChatGPT-based voice }
F6 ' Bomit 2020 Functional Korean, 20 Yes (bottom None o x designed for easy viewing | recognition to understand | =Mton expression through
b Englsh section) ; facial GUI
: by seniors user commands
Dual body displays for | _ Equipped ith docent -
(24 . CLOIGuideBot| 2021 Functional o P} LED at bottom X o x providing nd | functions for o | Natural interaction through eye
L4 section eahiitons, offeing expression GUI
Body foid nes, Design conveys a solid and ] ;
F8 Rookie 2021 Functional X 20 rear LED for X X X concise form with X Communicates gz'l‘ people via
signaling, decorative elements for eye
LED located at
h . Interaction through arm
Fo i Handy. 2022 Functional X o te bt o o X 0 X a1
. Provides Ambient ight Tnterface for tasks the robot Capable of natural avoidance of|
F10 2| Robowise 2023 Functional | guidance Deyes on body (no X X X cannot peromm (69, | Cpronp coons corve*? | obstacies and people through
1 e r " rough voice guidance
through voice specific tetrieving or placing food), spaial awareness

(Figure 5) Functional-form Robots
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(Table 12) Frequency of Feature Keywords by Forms
EE 9=
AI(7), Voice(7), Recognition(7), 2D(6), Eyes(5), User(5)
Robot(4), Natural(4), Commands(4), Movements(4), Language(4),
3D(4), Left(4), Right(4), Sensor(4)
Humanoid Face(3), Human—like(3), Arm(3), Display(3), Expression(3), Shape(3),
Lift(3), Understand(3), Communicate(3), Visualize(3)
Interactive(2), NUI(2), Processing(2), Ability(2), Move(2), Nodding(2),
Respond(2), Interactions(2), Nonverbal(2), Facial(2), Touch(2)
gestures(13), expressions(11), interaction(10), movements(10), facial(10), user(10), sounds(8),
puppy(7), touch(6), cat(6), head(6), based(5), tail(5), when(5), natural(5), non—verbal(5),
hand(5), like(5), real(4), dog(4), including(4), blinking(4), resembles(4), during(4),
communicates(4), responds(4), emotional(4), change(3), display(3), wagging(3), barking(3),

Animal

rotates(3), emotions(3), eyes(6), communication(3), naturally(3), interactions(3), voice(3),
responses(3), animal—like(3), legs(3), mimics(2), behavior(2), toys(2)
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display(8), 2d(7), movement(6), sound(6), GUI(6), face(9), conversational(5), expressions(5),
voice(5), expression(4), Al(4), interaction(4), head(3), body(3), emotions(3), behavior(3),
functions(3), effects(3), eye(3), icon(2), playback(2), children(2), motion(2), video(2),

communication(2), robot(2), natural(2), screen(2), mimicking(2), mouth(2)
voice(10), 2d(9), facial(7), recognition(6), GUI(6), eyes(8), user(5), bottom(4), conversation(4),
displays(4), commands(4), guidance(4), expressions(3), camera(3), shutter(3), screen(3),

Character

Functional blinking(3), specific(3), natural(3), led(3), body(3), motion(2), information(2), connects(2),
movement(2), sounds(2), noise(2), emotion(2), recognizes(2), responds(2), interacts(2),

display(2), touchscreen(2), images(2), wheels(2), capable(2), perform(2), provides(2), rear(2)

4.2, 4|0 st

4.2.1. MIE(Dispersion)

AEE 229 ARG AP d=E€E 7ol wet diolHE A
Z YeRJSIh 75 flE 2R olF uil HEE 8ol ®

Humanoid Animal
1 1
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H10
02 H2 0.2
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o o |
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(Figure 6) Dispersion

4.2.2. tiEZHRepresentative Value)

HE Aoz AP S f4A A8 = JEF ndsgih 3k 1 Uld =3 AZskE
28 TS TSN H(MHumanoid, XAnimal, ACharacter, Functional). %$%k
(Median) %8 A EZR31A ol 93-S F= o)A (Outlier) S ¥3F3}#] &t} o}
o] ERE Bl ZF 9 Adoj-H|do] AHE HEE gRlE 4 Qth
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Humanoid

Animal

(Figure 7) Representative Value

4.2.3. 2E(Clustering)
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g o7 Silhouette AnalysisES G335t 2492 Python? sklearn #lo|BH#EE
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Silhouette ScoreE AF&-3}3it).

Cluster Visualization (Grayscale, K=5)
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(Figure 8) Clustering - Silhouette Analysis
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AA) dolH= oFgEE 4719 Jibs WA E7e & 247 gojgE grsielorna Al
VS wAgE B S5t A4S Fasklt). <Figure
9>} U Ao S o]F=A B $13) o)A (Outlier) & R XE3Fehal 4
Regsigict. A4 Ad, HA F92H iS5 (K)E 570(Optimal K = 5)2 ZRIE oM,
Silhouette Scorei= 0.66°.2 =ZFo] 0.7 83k 32 Bt dubd o= Score”} 0.7
oldd g o] A FdH Ao 75 (Rousseeuw, 1987), o1& 98S A}
A EFeHA il dioly] 7Rk ® FelAHY S Fdsitete vy S0 FAES AA
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(Figure 9) Clustering by Forms

ol o AHAES W) 98l Silhouette AnalysisE 533 <Figure 8>3}, &3 AL
= A&<Figure 7>S AAH o2 dhpd & 4 J=F A3 <Figure 9>5 A 11335
St}h Animale FHEzke] (0.6, 0)o2 94 ¢, Functional 982 #FHE3Lo] <Figure
8>ol A (0.8, 0.6) <Figure 9> (0.7, 0.6) & &7 A3} A8k Yehg F 99
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(Table 13) Hypothesis Testing
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432 &M Zu
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o] Me) 3ol Animali} Functional &]8-& S0 2 Vel lﬂr Animal £]39] i%%
T2 Hdde] Ayl WAS AR Fe™, Functional 912 1014 77yl W
218 FA o7 ARSI ‘?lL, Character 213 ¥} Humanoid ﬂbﬂoﬂ/ﬂ olof-HjQlo] AN
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(Table 14) Results Summary
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