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Abstract:

Today advances in medical technology and health standards improved, make the
average of life expectancy of the population. With the growth of the elderly age, body
function getting degraded, chronic diseases, dysfunction and other symptoms was
positively correlated with age. Due to the aging, and former leading cause of death in
Taiwan, are mostly chronic diseases.” Therefore, this study hope that by building a
suitable ontology for the elderly, combining with the wisdom of a mobile device
software and hardware facilities. solving the inconvenience of long-term care. And
prevent the occurrence of chronic diseases effectively. Therefore, we build a wisdom
framework of the care system, and it contains five services, the first is personal basic
physiological data of the elderly, the second is. diet management, the third is
environmental management, the fourth is chronic disease prevention and detection,
the fifth is for the relevant government and hospital sites. The ontology of this study
isbuse protégé 5.0 for developing tools, making inferences and providing effective
advice. To provide the better care management. The main contribution of this study is to
enhance the elderly care services and health information management of long-term care
institutions. The caregiver can use mobile devices to investigate the health status of the
elderly, observe the physiological values, to achieve the prevention of chronic disease,
enhance the quality of care. This architecture will continue improving and promoting to
the relevant long-term care institutions in the future.
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Class hierarchy: Thing NEEE

% S X

A& O Thing

@ Environment

----- & Temperature
""" @ PM2.5

¥ @ Person_management
¥ @ chronic

----- @ cerebrovascular
----- © diabetes

----- @ heartdisease

----- @ malignant

----- @ nonchronic

----- @ eating

----- @ exercising

----- @ sleeping

V- & personlocation
~~~~~ @ bathingroom
----- @ bedroom

~~~~~ & outdoor

V- @ Personstatus

~~~~~ © age

~~~~~ @ bloodpressure
~~~~~ @ bloodsugar
''''' @ BMI

~~~~~ @ cholesterol

Class hierarchy (inferred): Enviroment MEEE § Annotations: Enviroment

v- @ owl:Thing
A& ® Enviromen|

- © Humidity

~ @ PM25

- & Temperature
“uv

V- Person_management

& cerebrovascular
& diabetes
- © heartdisease
- & malignant
@ nonchronic
& pneumonia

person
& cerebrovascular
& diabetes
- © heartdisease
- & malignant
© pneumonia

@ bathing
@ eating
- exercising
- sleeping

@ bathingroom

@ bedroom

© outdoor

V- @ Personstatus
- ®age
¥ @ bloodsugar
@ BMI

A

[ZIN|

B 3-12 Protegé = % /i & — #F 4| (Class) Hitdn

Avnotations @)

Description: Enviroment

Equivalent To @

© Humidity or PM2.5 or Temperature

subctass of §9
© Humidity or PM2.5 or Temperature
© owl:Thing

General class axioms ‘@
@ Humidity or PM2.5 or SubClassOf

SubClass Of (Anonymous Ancestor)

i

-~

0000
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% 3-3 *# 37 A% 0bject Property

Object Property Domain Range
Has_activity person personactivity
Has_chronic person chronic
Has_environment personlocation environment
Has_measure person personstatus
[s activity_of personactivity person

[s chronic_of chronic person
[s_environment_of environment personlocation
[s_measure_of personstatus person

Object property hierarchy: topObjectProperty

1 n [= N {
A& topObjectProperty

----- ®mis_environment_of
----- = has_environment
----- ® has_activity

----- = has_bloodsugar

----- @ has_chronic

''''' = has_measure

----- ®mis_activity_of
----- mis_chronic_of
----- ®mis_measure_of

Fl3-134 e fpits



Characteristics: has_aci IBEE § Description: has_activity DEEE

Functional Equivalent To =

! Inverse functional
) SubProperty Of
v| Transitive
Symmetric Inverse Of

| Asymmetric mis_activity_of

Reflexive
Domains (intersection)

| Trreflexive @ person

Ranges (intersection)

@ personactivity

Disjoint With

To use the reasoner click Reasoner O Start reasoner  |v/ Show Inferences

Bl 3-14 4 # 12 % Object properties f4d4s if
FALBMEIF R G T MADE T AT IR T ¢ A D R
BMI~*& E)fig ~ £ & %4 & > b4 age ¢h Domain = person’Range P &_integer (&

#c) 5 personname 7 Domain % person * Range i -string(F 8 ) °

% 3-4 A¥ 7 ##8mData Property

Data Property Domain Range

age person integer
bloodaugar person integer
bloodpressure person integer
BMI person integer
cholesterol person integer
personlD person integer

personname person string



Data property hierarchy:
- = X

\ & -topDataProperty
~@lage

-- @ bloodpressure

-- @ bloodsugar

- @8 BMI

- @l cholesterol

- @ personID

- @l personname

W 3-15 FALBILI g2 8

[ERE ions | Usage |
s age

e i - BB

V- mowl:topDataProperty

= bloodpressure
= bloodsugar
=BMI

m cholesterol

@ personID

= personname

[V Functional ~ EquivalentTo

nnnnnn

.xsd integer

B 3-16 F AL B k& 4 i
KEBu Bl B AL TE LR b B RS e am ko
MAREE L RA L RANG RLR KL R B AR R
A0 160 B IAE S B 8 RS A g TR 90 SRR S M R o e
R o (P2, 5) & b 1945 (7 PPtk e 2 SR 1R (4o @) > PM2.5 k& 0-35
Brm a2 R s R RR 36-531F < S B R RS
PM2.5 k& 54-T0: iz i@ A 4eF 7 i Y BRI RTS TR .c_;’?;ﬁ\ni'uiiﬁ_‘gﬁ;ﬁ:;)?;—ﬁ ;
Jeps SRR A AL o PM2.DRAR < TL i @A b .



vow g
¥ @ Enviroment
& Humidity

malignant_hereditary
malignant_lack_of_sleep

| Individuals by class * | OWLViz X | OntoGraf x | SPAF

DEEE f Instances

i

(inferred)

@ PM2.5_0-35_noamllevel

@ PM2.5_36-53_middlelevel

@ PM2.5_54-70_highlevel

@ PM2.5_over71_dangerouslevel

i |_infection

¥ @ Person_management
»- @ chronic
» @ person >_| i _over200
»> * icdi A |_over126
- & personlocation @ diabetes
>

# heartdisease

@ Personstatus

»-- @ Person_management

sified using Pellet

@ humidity_Summer_season__40-80_nomal

# humidity_Winner_season_30-60_nomal

# location_bedroom_humidity_45-50_nomal

@ location_bedroom_temperature_26-28c_nomal
@ location_outdoor_PM2.5_0-53_nomal

# location_outdoor_UVO-5_nomal

# malignant =
#® person1_Tom

@ PM2.5_0-35_noamllevel

@ PM2.5_36-53_middlelevel

@ PM2.5_54-70_highlevel

@ PM2.5_over71_dangerouslevel

@ pneumonia
temperature_26-28c_nomal

@ temperature_over28c_toohot

@ temperature_under26¢_toocold

@ UV_0-5_lowlevel

@ UV_6-7_sunburn_within_30min_highlevel

@ UV_8-10_sunburn_within_20min_excesslevel

@ UV_overll_sunburn_within_15min_dangerouslevel

Inferred axioms €3

* BMl;between1§.5-24vnomal Type Person_management
QBM!_betweenls.S-ZA_nomal Type Personstatus
QBMng';weenZtl-ZLheavy Type Person_management la
@ BMI_bet: 4-27_heavy Type

®BMI_between27-35_t y Type Person_manage ) )
®BMI_between27-35_tooheavy Type Personstatus - 20
®BMI_over35_danger Type Person_management
@®BMI_over35_danger Type Personstatus i
BMI_under18.5_toolight Type Person_management .
@ BMI_under18.5_toolight Type Personstatus O~

Reasoner active [/ Show Inferences
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R = R |
= Chibaeits Propti ‘
User Interface [IDisplay hidden components in Viewer " Soreent Sereenl
- | Check to see Preview on Tablet size.
@ Button 7‘ 2 AboutScreen
| CheckBox 7 Soreen] p
tePick
DatePicker G AkgiHorzoital
W Image ? Left +
A Label 7 AlignVertical
[ ListPicker 7 =
= ListView ? AppName
A Notifier ? Tew
i3 PasswordTextBox 7 BackgroundColor.
B Sider ; L] whie
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. None...
[E] TextBox ?
B Tineriier . CloseScreenAnimation
Default +
WebViewer ?
leon
None...
Layout
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Default *
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Blocks

8 Builtin
B control
L] Logic
Bvath
Wrexn
Eists
Wcolors
B Variables
B Procedures

[ screent

for each | inlist
Any component
do
while test
do
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> 100mg/dl 7 &+
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Pellet A2 % krwiniip)e

»

FEB 5§ 7 s B E 4 2 126mg/dl pF o B A RIG TR

AR

A B R

rtFr o @ * Hermit

HEIE 5 HE = BB (he%

{%;

G- 5

P 4

AL AP R A RSB o bl T ]

e LI R TR ERS TR

Fe 82 endii® @ Hermit % Pellet kX2 (753

B2 ednI® > Hermit % Pellet " € %ELE S 4 F

A RFERRAR

Bz
B g7l b I 4R

thx BB LR

Active Ontology * | Entities * | Classes x| Object Propetties | Data Properties * | Annotation Properties * | Individualsby class * | 0\WLViz | OntoGraf x| SPARQL Query x|

Class hierarchy (inferred): Thing  MBEE

1 DIEEE f Instances (inferred): tem

temperature

Thing S AR

Enviroment

@ Humidity @ chronic_malignant_hereditar '
@ PM25 @ chronic_malignant_lack_of <
@ Temperature @ chronic_pneumonia_bacteria
suv @ chronic_pneumonia_flu_viru¢
¥ OFeon bajiueniit @ chronic_pneumonia_smoking
» & chronic o
» @ person * chron!odgabetesvbloodsugar,
>® i * A
» @ personlocation . @ diabetes
B biciee e Ea i @ heartdisease
b (inferred) | ® humidity_Summer_season__|

Class hierarchy | ::::::l itv_b\:;nner_S:aso 3¢
- g tion_bedroom_humidity_

® locaiion_boitous reripera]

# location_outdoor_PM2.5_0-5

@ location_outdoor_UV0-5_nor

# malignant

@ personl_Tom

¥ @ Enviroment

@ Humidity
opM25 ® PM2.5_0-35_noamllevel
© Temperature ® PM2.5_36-53_middlelevel

suv @ PM2.5_54-70_highlevel
»- @ Person_management @ PM2.5_over71_dangerousley:
#® pneumonia

temperature_26-28c_nomal
@ temperature_over28c_tooho|
@ temperature_under26c_too
@ UV_0-5_lowlevel

@ UV_6-7__ w 30
@ UV_8-10_: sunburn, wnthm 2>
R — )|

i 3-22

Classification results: Classified using Pellet

Inferred axioms
@BMI_between18.5-24_nomal Type Person_management
@BMI_between18.5-24_nomal Type Personstatus
@ BMI_between24-27_heavy Type Person_management
@ BMI_between24-27_heavy Type Personstatus |
@ BMI_between27-35_tooheavy Type Person_management
@ BMI_between27-35_tooheavy Type Personstatus
@ BMI_over35_danger Type Person_management
@ BMI_over35_danger Type Personstatus {
#BMI_under18.5_toolight Type Person_management |
#BMI_under18.5_toolight Type Personstatus
@ PM2.5_0-35_noamllevel Type Enviroment
®PM2.5_36-53_middlelevel Type Enviroment |
#PM2.5_54-70_highlevel Type Enviroment
®PM2.5_over71_dangerouslevel Type Enviroment
@ UV_0-5_lowlevel Type Enviroment

@ UV_6-7_sunburn_within_30min_highlevel Type Enviroment {
@UV 8-10 sunburn within 20min excesslevel Tvpe Enviroment {5

_nomal

Reasoner active ¥ Show Inferences

Classification results % 34

Active Ontology * | Entities * | Classes * | Obj

K\Dmpwperﬁs * | Annotation Properties * | Individuals by class x| 0WLVi= x| OntoGraf x| SPARQL Query =

[ Class hierarchy | Class hierarchy inferred) | |
Class hiera CELE] f fues =
B | person(?p), greaterThan(?blood: 126) 2p)
V. E;u iroriaE B person(?p), greaterThan(’ 160) r ?p)
@ Humidity | person(?p), 159) 2p)
M2.5 person(2p), greaterThan(?bmi, 35) -~ cerebrovascular(2p)
‘emperature person(?p), greaterThan(?bloodsugar, 126) -~ diabetes(2p)
& ,p:rlgn_mm e {  outdoor(2p), greaterThan(2UV, 8) -~ heartdisease(2p)
@ chronic g eating(?p), greaterThan(’ i 1800) - (2p)
@ cerebrovascular ¢ person(?p), greaterThan(2bloodpressure, 160) - diabetes(?p)
::;b:;?;ase N person(?p), greaterThan(?bloodsugar, 126) malignant(?p)
@ maligniant person(2p), greaterThan(?age, 65) - heartdisease( 7p)
nonchronic person(?p), greaterThan( , 240) > 2p)
° p:;::umoma person(?p), greaterThan( 160) ia(2p)
PR ) person(2p), greaterThan(?bmi, 35) -~ diabetes(2p)
@ person2_Peter outdoor(?p), lessThan(?UV, 6) -~ nonchronic(?p) i
¢ pi’;:t“l:?;ﬁw outdoor(2p), greaterThan(2PM2.5, 54) - - heartdisease(?p)
 eating person(?p), greaterThan(2?bmi, 35) -~ pneumonia(?p)
person(2p), lessThan(2bloodsugar, 100) -~ nonchronic(2p)
1 person(2p), lessThan(?age, 65) - nonchronic(2p)
@ personlocation =
@ bathingroom person(?p), greaterThan(2cholesterol, 240) -~ malignant(?p)
@ bedroom person(?p), greaterThan(2cholesterol, 240) diabetes(?p)
 outdoor person(2p), greaterThan( 160) > mali 2p)
° P:r:::status | e=ontra: 5603 io7)
@ bloodpressure i outdoor(?p), greaterThan(?PM2.5, 54) - - cerebrovascular(?p) hd
b :";’;’45“9“ Ll Descriptior
@ cholesterol L=l | Equivalent To

To use the reasoner click Reasoner [ Start reasoner v Show Inferences

B] 3-23 rules & %
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L rendering:

<ClassAssertion>

<Class IRI="#chronic"/>

<NamedIndividual IRI="gchronic"/>
</ClassAssertion>
<ClassAssertion>

<Class IRI="#cerebrovascular”/>

<NamedIndividual IRI="#chronic_cerebrovascular hypertension patient"/>
</ClasshAssertion>
<ClassAssertion>

<Class IRI="#cerebrovascular™/>

<NamedIndividual IRI="#chronic_cerebrovascular somking"/>
</ClassAssertion>
<ClassAssertion>

<Class IRI="#heartdisease"/>

<NamedIndividual IRI="#chronic heartdisease BMI over24"/>
</ClassAssertion>
<ClassAssertion>

<Class IRI="gheartdisease™/>

<NamedIndividual IRI="gchronic_heartdisease_cholesterol over240"/>
</ClassAssertion>
<ClassAssertion>

<Class IRI="¢heartdisease™/>

<NamedIndividual IRI="#chronic_heartdisease_less_exercise”/>
</ClasshAssertion>
<ClassAssertion>

<Class IRI="¢heartdisease™/>

<NamedIndividual IRI="gchronic_heartdisease_somking"/>
</ClassAssertion>
<ClassAssertion>

<Class IRI="#malignant"/>

<NamedIndividual IRI="#chronic malignant BMI over24"/>

B 4-1 OWL =~ XML =5 54

-“g;\-i
ol

L renderin

<2xml version="1.0"2>

<!DOCTYPE Ontology [
<!'ENTITY xsd "http://www.w3.org/2001/XMLSchema$” >
<!ENTITY xml "http://www.w3.org/XML/1998/namespace” >
<!'ENTITY rdfs "http://www.w3.0rg/2000/01/rdf-schema#” >
<!ENTITY rdf "http://www.w3.0rg/1999/02/22-rdf-syntax-nsg" >

<Ontology xmlns="http://www.w3.0rg/2002/07/owls"™

xml:base="http://www.semanticweb.org/acer/ontologies/2016/4/untitled-ontology-14"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-nsi"
Amlns:xml="http://www.w3.0rg/XML/1998/namespace™
®mlns:xsd="http://www.w3.0rg/2001/XMLSchemas"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schemas"
ontologyIRI="http://www.semanticweb.org/acer/ontologies/2016/4/untitled-ontology-14">
<Prefix name="" IRI="http://www.semanticweb.org/acer/ontologies/2016/4/untitled-ontology-14#"/>
<Prefix name="owl" IRI="http://www.w3.0rg/2002/07/owl#"/>
<Prefix name="rdf"™ IRI="http://www.w3.0rg/1999/02/22-rdf-syntax-nsg"/>
<Prefix name="xsd" IRI="http://www.w3.org/2001/XMLSchemas"/>
<Prefix name="rdfs"™ IRI="http://www.w3.0rg/2000/01/rdf-schemas"/>
<Prefix name="swrl"™ IRI="http://www.w3.0rg/2003/11/swrl#"/>
<Prefix name="swrlb" IRI="http://www.w3.0rg/2003/11/swrlb#"/>
<Prefix name="untitled-ontolecgy-14" IRI="http://www.semanticweb.org/acer/ontologies/2016/4/untitled-ontology-144#"/>
<Declaration>

<Class IRI="#BMI"/>
</Declaration>
<Declaration>

<Class IRI="#Enviroment™/>

Bl 4-2 OWL = XML =7 3¢
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P £
#p %] class <+ #f W subclass HP rules
| Over65=old
age
2 Under65=young
3 Too light=underl8.5
4 Nomal=betweenl8. 5-24
5} BMI Heavy=between24-27
6 Too heavy=between27-35
7 Danger=over3bd
8 Hypertension=over160
personstatus bloodpressure
9 Nomal=120-159
10 Hypotension=under90
11 Nomal=under100mg/d1
12 bloodsugar(% *&) | Warn=betweenl100-126
13 Danger(diabetes)=over126
14 Nomal=under200mg/dl
15 cholesterol Warn=200-240mg/d1
16 Danger=over240mg/dl
17 Nomal=26-28c
18 tempersture Too cold=under26c
19 environment Too hot=over28c
20 Summer season nomal=40-80%
humidity
21 Winner season nomal=30-60%




22

Low level=0-5

23 High level=6-7(sunburn within
30min)

24 v Excess level=8-10(sunburn
within 20min)

25 Dangerous level=overl0(sunburn
within 1bmin)

26 Nomal level=0-35Ck & )

27 Middle level=36-53

PM2. 5

28 High level=54-70

29 Dangerous level=over71

30 Before meal
bloodsugar=over126mg/dl

diabetes

31 After meal
bloodsugar=over200mg/d1

32 BMI over 24

BMI
33 Age over 40
34 Somking
chronic

35 cerebroascular | Hypertension patient

36 Cholesterol over 240

37 Cholesterol over 240

38 Somking

heartdiease

39 BMI over?24

40 Less exercise

41 malignant BMI over?24




42

Hereditary

43 Exposure to high pollution
44 Abnormal lifestyle
45 Lack of sleep(at least 6-Thr a
day)
46 smoking
47 pneumonnia Flu virus
48 Bacterial infection
49 Tempersture=24-27c
bedroom
50 Humid1ty=45-50%
hl Temperature=
location
52 Humidity=
outdoor
53 UV=1low level 0-5
o4 PM2. 5=noaml level 0-53
55 Location in bedroom
56 eating Calorie man=2250kcal
57 Calorie woman=1800kcal
58 bathing Location in bathingroom
activity
59 Location in bedroom
60 sleeping Temperature 26-28c
61 Humidity 45-60%
62 exercising At least 30min a day




M4 =

Hp A

BMI person(?p), swrlb:greaterThan(?bmi, 35) —>
heartdisease(?p)
person(?p), swrlb:greaterThan(?bmi, 35) —>
diabetes(?p)
person(?p), swrlb:greaterThan(?bmi, 35) —>
malignant(?p)
person(?p), swrlb:greaterThan(?bmi, 35) —>
cerebrovascular(?p)
person(?p), swrlb:greaterThan(?bmi, 35) —>
pneumonia(?p)
person(?p), swrlb:lessThan(?bmi, 20) —>
nonchronic(?p)

age person(?p), swrlb:lessThan(?age, 65) —>
nonchronic(?p)
person(?p), swrlb:greaterThan(?age, 65) —>
heartdisease(?p)
person(?p), swrlb:lessThan(?age, 65) —>
diabetes(?p)
person(?p), swrlb:lessThan(?age, 65) —>
malignant(?p)
person(?p), swrlb:lessThan(?age, 65) —>
cerebrovascular(?p)




person(?p), swrlb:lessThan(?age, 65) —>

pneumonia(?p)

bloodsugar person(?p), swrlb:lessThan(?bloodsugar, 100) ->

nonchronic(?p)

person(?p), swrlb:greaterThan(?bloodsugar, 126) —>

heartdisease(?p)

person(?p), swrlb:greaterThan(?bloodsugar, 126) —>

cerebrovascular(?p)

person(?p), swrlb:greaterThan(?bloodsugar, 126) —>

diabetes(?p)

person(?p), swrlb:greaterThan(?bloodsugar, 126) —>

pneumonia(?p)

person(?p), swrlb:greaterThan(?bloodsugar, 126) —>

malignant(?p)

bloodpressure person(?p), swrlb:lessThan(?bloodpressure, 159) —>

nonchronic(?p)

person(?p), greaterThan(?bloodpressure, 160) —>

diabetes(?p)

person(?p), greaterThan(?bloodpressure, 160) —>

heartdisease(?p)

person(?p), greaterThan(?bloodpressure, 160) —>

malignant(?p)

person(?p), greaterThan(?bloodpressure, 160) —>

pneumonia(?p)

person(?p), greaterThan(?bloodpressure, 160) —>




cerebrovascular(?p)

cholesterol person(?p), swrlb:lessThan(?cholesterol, 200) —>
nonchronic(?p)
person(?p), greaterThan(?cholesterol, 240) —>
cerebrovascular(?p)
person(?p), greaterThan(?cholesterol, 240) —>
diabetes(?p)
person(?p), greaterThan(?cholesterol, 240) —>
malignant(?p)
person(?p), greaterThan(?cholesterol, 240) —>
heartdisease(?p)
person(?p), greaterThan(?cholesterol, 240) —>
pneumonial?p)

environment outdoor(?p), swrlb:lessThan(?PM2.5, 26) —>

nonchronic(?p)

outdoor(?p), swrlb:greaterThan(?PM2.5, 54) —>

heartdisease(?p)

outdoor(?p), swrlb:greaterThan(?PM2.5, 54) —>

cerebrovascular(?p)

outdoor(?p), greaterThan(?PM2.5, 54) —>

diabetes(?p)

outdoor(?p), swrlb:greaterThan(?UV, 8) —>

heartdisease(?p)

outdoor(?p), swrlb:lessThan(?UV, 6) —>

nonchronic(?p)




Activity-eat eating(?p), greaterThan(?calorieman, 2250) ->

cerebrovascular(?p)

eating(?p), swrlb:greaterThan(?caloriewoman,

1800) —> cerebrovascular(?p)

Activity-exercising | exercising(?p), lessThan(?day, 3) —>

cerebrovascular(?p)

exercising(?p), lessThan(?day, 3) -> diabetes(?p)

exercising(?p), lessThan(?day, 3) —>

heartdisease(?p)

exercising(?p), lessThan(?day, 3) —> pneumonia(?p)

exercising(?p), lessThan(?day, 3) —> malignant(?p)

exercising(?p), greaterThan(?day, 3) —>

nonchronic(?p)
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