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ABSTRACT

To guarantee the effectiveness of the HACCP(Hazard analysis and critical control points) system, it is necessary
to develop of an ontology-based information system that can automatically manage the large amount of HACCP
records or information derived from the HACCP operation results. In this paper, we construct a food information
ontology which represents the relationships between ingredients, recipe, and features of food categories. Moreover,
we develop HACCP automation application adopt the ontology to verify the semantic quality of the designed
ontology model by performing HACCP processes such as HACCP diet classification. We expect to contribute to

develop a food hygiene information and improve the accuracy of the HACCP data through the semantic system.
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Table 1. HACCP Diet Classification

Questions for Diet Classification

Q1 | Does the addition of PHF ingredient below 57 C?

Q2 | Heating, sterilization/Cleaning is nonexistent in the recipe?

Q3 | Raw ingredients are added heat cooking?

Q4 | Hot ingredient and cold ingredient are mixed?

Q5 | Raw vegetables and cooked meats are mixed?

¥ 2. HACCP A&t /& ¢ 94 ¥4 &3
Table 2. HACCP Diet Classification Analysed Question

1o

HACCP recipe classified Elements

Does the ingredient are classified as PHF (food,

Fl Potentially Hazardous Food potential for)?

E2 | Does diet cooking is performed?

E3 | Are the ingredients are cooked in progress?

Dose the diet is performed cleaning and disinfection
process during pre-treatment?

Is the ingredient meats?

Is the ingredient vegetables?
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Table 3. Diet Information Ontology Structure

class relation | subclass meaning
is—a diet_name diet name
has-a | diet_cook uf)o(liilmtg method
diet or e
has—a | diet_phf whether it is PHF
has-a | diet_ingredient ingredient list of diet
is—a ingredient_name | ingredients name
. . cooking method
ingredient has—a | ingredient_cook of ingredients
. . property of
has— edi . .
as—a | Ingredient_type ingredient

diet_name< 2t eo] ou]E
diet_cooke dd e ZzHE ownsH

AE zg ZF 7 upxute] A& s}

2 E o
S

= xo

7|#o2 g, diet_phfe FAH oz g
APt Fabe A FJA7b dig onE 7
dkzow A Foln FholEk=(pH) 46
o, FEEAHE 085 o, 97 AEAH AE A
B TANE T #FE ANFA Fod AF S
Al FEE o AY FAE FAEY mA=E]
T 7 de HAEES A4 AF HAdes ®
T oy 5 20 2524 Az A A
TR dr JERFE AA FUHAZIT wEia E
il A FAFer 9@ AFEJA7Y A
B FE olu] HACCP A 2do] $od Axz =3
¥ 7€ ARs 28, 7 AEes dexdd
20 kel gFtiE JpgoR Awk 54 AFA
E5% HACCP Ad AR &8 ojgfgo] JEx
TA8th diet_ingredients® 2] Eo] AL8H AA=
5 UHEE axot AF 2 A 5Y A=
E A&t ® Adnitt ALgE = AAse]
2 g2t ughA olgdt JRE xH3 7] A 9
W w7t Qs

ingredient= AAFEE Fd3=  FP ot

ingredient 2% A A Z 2l ingredient_name},
A g9 ZeHS AF3= ingredient_cook, 2] A
29 EAS AAd+= ingredient_types SACRE
t}. ingredient_name 2]l & e ou|E 71X
A o]t} ingredient_cook< s A Al F2 o] ZE
oulatm, ol& Ao MFEAR] ZEHE 9
t}. X3 ingredient_type< A&7 oW &
Az Aol g £Ado]rt.

ox 2 mE rr X
1o o o W T



24 MeE=EXFEsE MH11d M1E (2017, 2)

3.1 JF &EZRA 7=
HACCP 4% #HH 2E2X+ RDF/XMLE 7]
wo® &glom JAVASl XMLHttpRequest APIS}
DOM APIE &&3t9 F55 Ut RDF/XML2 F
o, €9, H5Hojg 7l tdd FxRE pH o,
tolgl o] 7t5Ade]l -3 FHo] 2

LERA TEHE Y Axy FRE 29 13

HACCP AlE "mat AlAH

1 | {Ontology Generation) |
1 I
I I
1
| HACCP Algh EEPE: — :
Hy 2a 08 =S == | Ontology
I T : Document -1
! Afchoyl cst A
AxjE me 9 it
T
User
Input
. A
|4

HACCP R} S35} A|AE ]

a9 1. HACCP 4% A3} Al=d 2
Fig. 1. Structure of HACCP Information System
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Fig. 2. An Example of Recipe achieved from GUI
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<ed:BDF xemlnsiowl="httpi/fwvrw, w3 ore/ 00207 owld”
wmlnsixsd="http:/ erww, w3 org/ 2001/ XM LSc hematt”
xninsrdfs="http/frvevr, w3 org/2000/01/rdf-schemad”
smlnstrdf="http:/ v, w3 org/1999/02/ 2-rdf-syntax—nsk’
xminsthacep="http!//wrerw, daegu ac. lar/haccpl >
<rdfDescription refabout="http!//wwrw daeguac ke/HACCR/Z T2 ">
<hacepidiet_name>257] </hacepidiet_name>
<haceprdiet_coole> 0]7) < /hacep diet_cooke>
<hacep'diet_phf>true</haccp'dist_phf>
</rdf Description:
<rdf:Description rdfabout="http'//wwvw dasgu ac. kr/HACCPAZE2] frecipe/ &>
<haccptingredient,_name>F </haccplingredient_name:>
<hacepiingredient_cook> 71 EF 74 EA] 4= 32l ¥</hacepingredient_cool>
<hacepiingrecient_type>A 24 AU E </hacepingredient_type>
</rdf Description>
<rdfDescription rdf:about="http!{/www daeguac, kr/HACCPAZ 57| frecipe/ M43 /(R ) >
<hacepingredient_name>Al 3 /(53 )</hacepiingredient_name:>
<hacepiingredient_cook> 7| EF ZFEEA] S 32 ¥ </haceptingredient_cock-
<hacepiingrecient_type>7|EF 4 W 2 < /hacepiingredient_type>
</rdf:Description>
<rdfDescription rdfiabout="http://www dasguac. kr/HACCP/HZ 52 frecipe/ 2 2/A B>
<hacep'ingredient_name>= 2 /8 </hacepingredient_name>
<haceptingredient_cook> 7| EF MG EA] % 32 ¥ </haceptingradient_codk-
<haccptingredient_type>7| EF A 2 < haceplingredient_type>
</rdf:Description>
</rdf ADF>

a3 A 2EA FA49 9
Fig. 3. An Exmaple of Diet Information Ontology
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Fig. 4. GUI for HACCP Diet Information App.
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"PREFIX haccp: <http://www.daegu.ac.kr/HACCP/#>"

"PREFIX data: <http://www.daegu.ac.kr/data/#>" +
"SELECT ?phf ?cook ?ingredients " +

"WHERE {" + ‘"haccp:" + menuname + "
haccp:diet_phf ?phf. " + "haccp:" + menuname + "
haccp:diet_cook ?cook. " + "haccp:" + menuname + "

haccp:diet_ing ?ingredients. " + "}";

295 A AR F5 A
Fig. 5. Query for achieving of Recipe Information
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"PREFIX haccp: <http://www.daegu.ac.kr/HACCP/#>"

"PREFIX data: <http://www.daegu.ac.kr/data/#>" +

"SELECT ?type ?cook " +

"WHERE { " + "<" + gs.get("ingredients") + ">
haccp: ingredient_type ?type. " + <! +
gs.get("ingredients") + "> ‘haccp:ingredient_cook
?cook. "+ "}";

a9 6 AAR AR 05 A
Fig. 6. Query for achieving of Food ingredients
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Validation Results

Your RDF document validated successfull.

Triples of the Data Model

Nunber Subject Predicate bject
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Fig. 7. Validation Checking Results
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Fig. 8. HACCP Dient Automatic Classification Results
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Ontology, HACCP, Mobile
Programming

Interest:

&+ A = (Seong-Wook Yoon)

ol

2013 2¢ ditdigtnl R FAl
g & (FAh

20154 2¢ ditdigtnl R FAl
g 9 (AAD

20151 3€~dA Ul diga A1
BA1E 8T wAbat

ol

Interest: Mobile Computing, HACCP, Low

Power System,
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Low Power System, Mobile System,
Vehicular Ad-Hoc Network

Interest:



