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ABSTRACT

Cognitive and emotional product design is becoming crucial because the technology gap
decreases more and more. Product design guidelines and the corresponding database are
therefore needed to support sensing (e.g. sight, hearing, touch), cognition (e.g. attention,
memory) and emotion (e.g. aesthetics, functionality) which users feel differently according
to their genders and ages. The user property information which is extracted from various
experiments can be used as critical criteria in product design and evaluation, and it is necessary
to develop the integrated database of cognition and emotion where to store the user property
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information. In this research, we design the user property metadata for supporting cognitive
and emotional product design and then develop a prototype system. The metadata is designed
to reflect the classification of cognition and emotion by investigating and classifying the
previous studies related to sensing, cognition and emotion. The user property information
is designed in RDF (Resource Description Framework), and a prototype system is developed
to store user property information of cognition and emotion based on the designed metadata.
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(Figure 1) Framework for Cognitive and Emotional Metadata Systems
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(Figure 2) RDF Schema Graph of User Metadata Model
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<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:nsI="http://smartweb.yonsei.ac.kr/ontology/"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlnsnsP="http://smartweb.yonsei.ac.kr/ontology/property/”
xmlns:nsC="http://smartweb.yonsei.ac.kr/ontology/class/"
xmlns:foaf="http://xmlns.com/foaf/0.1/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#” >
<rdf:Description rdf:about="http://smartweb.yonsei.ac.kr/ontology/clas
s/TouchPart">
<rdfs:subClassOf rdf:resource="http://smartweb.yonsei.ac.kr/ontolo
gy/class/Sensor”/>
<rdf:type

rdf:resource="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:Description>
<rdf:Description rdf:about="http://smartweb.yonsei.ac.kr/ontology/pro
perty/hasMinAge”>

<rdfsrange rdf:resource="http://www.w3.0rg/2001/XMLSchema#i
nt"/>

<rdfs‘domain rdf:resource="http://smartweb.yonsei.ac.kr/ontology
/class/Agelnterval”/>

<rdf:type rdf:resource="http://www.w3.org/2002/07/owl#D
atatypeProperty”/>
</rdf:Description>
<rdf:Description rdf:about="http://smartweb.yonsei.ac.kr/ontology/pro
perty/hasEventOutput”>

<rdfsrrange rdf:resource="http://smartweb.yonsei.ac.kr/ont
ology/class/Response”/>

<rdfs‘domain rdf:resource="http://smartweb.yonsei.ac.kr/ontology
/class/SSREvent"/>

<rdf:type rdf:resource="http://www.w3.0rg/2002/07/owl#O
bjectProperty”/>
</rdf:Description>
<rdf:Description rdf:about="http://xmlns.com/foaf/0.1/gender”>

<rdfs'range rdf:resource="http://www.w3.0rg/2001/XMLSchema#
string”/>

<rdfs‘domain rdf:resource="http://smartweb.yonsei.ac.kr/ontology
/class/Subject”/>

<rdf:type rdf:resource="http://www.w3.org/2002/07/owl#D
atatypeProperty”/>
</rdf:Description>

<A rd.f.;RDF>

(Figure 3) RDF Schema of User
Metadata Model
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(Table 1) Example of Touch Motion Experiment

Data

User Property Value
Touch Emotion Value Cold
Touch Emotion Score 1.06
Touch Emotion Ranking 10
Cooling Rate dT/dt(°C/s) 1.88
Friction Coefficient 0.29
Roughness Ra(um) 0.74
Compliance(mm/3N) 0.58
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L
o

ME o>

g, A2 ASE Ao R B 4 9o e A H =29} HEtdolHE AuE = 9
A HA 2 Avp JYo] rhssit) o)F 918t = KMS(Knowledge Management System)i
o] A7E 5245 SPARQL(Simple Protocol SPARQLS &-83 A 7)% X728} 7)%

and RDF Query Language)[15]2 AF&-3lo] 7 2 75 55 AEdh

 TouchPart; . ( Subject
Hand uoo4

has Agelnterval

Observation hasSens: tput

Output

/Ag; !nte;éi{ TN
A001

SR Event;
004 Cold

ﬂ hasRankil ore hasMi

P Touchosot‘i‘mulus; - ‘\LJ s e ‘ =
hasMeasurement T e

hasMeasurement

o044

owl:has) hasUnit ject

029 J[ Real Num ]{ Friction coefficient J

~ Stimulus Measurement;
004_1

hasMeasurement
(18 | [ s | [ cooling ratedrzat |
hasMeasurement

~ Stimulus Measurement;

PREFIX rdf: <http://www, w3,0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www, w3,0rg/2002/07/0wl>

PREFIX rdfs: <http://www, w3, 0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www, w3, 0rg/2001/XMLSchema#>

PREFIX nsC: <http://smartweb, yonsei,ac kr/ontology/class/>
PREFIX nsP: <http://smartweb. yonsei.ac.kr/ontology/property/>
PREFIX nsl: <http://smartweb, yonsei,ac.kr/ontology/>

PREFIX skos: <http://www. w3,0rg/2004/02/skos/core#>
PREFIX foaf: <http://xmins,com/foaf/0,1/>

SELECT ?User ?Agelnterval MinAge ?MaxAge

WHERE { ?User nsP:hasAgelnterval 7Agelnterval ,
?Agelnterval nsP:hasMinAge PMinAge ,
?Agelnterval nsPihasMaxAge Maxhge ,

FILTER ( PMinAge >= 10 && MMaxAge <= 80)

} order by Mindge

LIMIT 10

User Agelnterval MinAge MaxAge

uoo1 Ao01 "18" "~ <http://www.w3.0rg/2001/XML{"79" ~ ~ <http://www.w3.0rg/2001/XML
U009 A001 "18"~~<http://www.w3.0rg/2001/XML¢" 79"~ ~ <http://www.w3.0rg/2001/XML
uoio A002 "18"~~<http://www.w3.0rg/2001/XML{"24" ~~ <http://www.w3.0rg/2001/XML
U002 A002 "18"~~ <http://www.w3.0rg/2001/XML¢" 24"~ ~ <http://www.w3.0rg/2001/XML
uoo3 A003 "25"~~<http://www.w3.0rg/2001/XML¢"34" ~~ <http://www.w3.0rg/2001/XML
uo11 A003 "25" A~ <http://www.w3.0rg/2001/XML¢" 34"~ ~ <http://www.w3.0rg/2001/XML
uo12 A004 "35"~~<http://www.w3.0rg/2001/XML{"44"~~ <http://www.w3.0rg/2001/XML
uoo4 A004 "35"~~<http://www.w3.0rg/2001/XML{" 44"~ ~ <http://www.w3.0rg/2001/XML
uoos A005 "45"~~ <http://www.w3.0rg/2001/XML¢" 54"~ ~ <http://www.w3.0rg/2001/XML
uo13 A005 45"~ <http://www.w3.0rg/2001/XML{" 54"~ <http://www.w3.0rg/2001/XML

(Figure 5) Ontology Search Result by SPARQL Query
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