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Abstract

This research aimed to (1) create a semantic knowledge base using ontology to recommend designs
for processed tamarind packaging, (2) develop an algorithm and web application for recommending
tamarind packaging designs using content-based recommendation techniques based on ontology, and
(3) evaluate the algorithm’s performance and user satisfaction with the packaging design recommendation
web application. The research is divided into three phases: (1) a survey of 384 consumers’ preferences
regarding processed tamarind packaging and synthesizing knowledge from color theory and design principles
to build the ontology knowledge base; (2) the development of a content-based recommendation
algorithm on ontology using Python, connected to a web application developed with PHP, HTML, CSS, Ajax,
and jQuery with the algorithm implemented through a RESTful API developed with the Flask library; and (3)
an evaluation of the algorithm’s performance by comparing the packaging design recommendations with
those from experts and assessing the satisfaction of 30 users, with results analyzed through means
and standard deviations. The results found that the ontology knowledge consists of a total of 26
classes, divided into 3 levels of knowledge. The web application consists of functions for receiving
product images and descriptions to create meaningful packaging design knowledge. It also provides
recommendations by ranking packaging designs that are suitable for the product. The algorithm can
recommend packaging designs accurately according to expert suggestions, achieving an accuracy rate

of 85.18%. User satisfaction with the web application is rated at a high level (X =3.52 SD=0.646).

Keywords: content-based recommendation, Ontology, Processed Tamarind Packaging Design
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#10¢19A1d39 SPARQL ileAa5evAnuzluseulnlad (Ontology) iilouusihddu gunimuasdoayaiiions
ANUANUTIA Y a8

ANd9 SPARQL ﬂmammsmnmmm 3 NABNSNEAAINNISAIAY

ANEq SPARQL lawinne

A1d9 SPARQL

SELECT DISTINCT ?a ?b ?7c ?d ?e product material shape
WHERE { 7a node:produced from ?b. package

?a node:produced from  ?c.

?a node:has_identity ?d.

?d node:input_package ?e

FILTER(?c=node:%s

|| 7c=node:%s || ?c=node:%s

|| ?c=node:%s) }

SELECT ?bg WHERE { ?x
rdfs:subClassOf ?y.

7a ™ ?h.

?’b node:code color ?bg
FILTER(?a=node:%s) }

color color_techniques
cooltone warmtone
neutraltone

SELECT
DISTINCT ?a ?b 7?c ?d 7?e

WHERE { 7a
node:color.
b rdfitype ?a.?’c
rdf:itype ?a.?a
node:matched color ?d.
?e  rdfitype ?7d.
FILTER(?b=node:%s

&& ?c l=node:%s ) }
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Input product’s image
and description

uzmunanﬁ‘\maluauafauﬂm‘lu'uwo

Weights for packaging design as Shapes
evaluated by 5 specialists (W)
id featurel feature2 feature3 Images

0 4 3 4

x > - - Colors

2 4 3 2

3 4 3 5

4 3 2 2 Packaging design knowledge
- l l l ontology and semantic rules
x of color= 0.38 image = 0.29 shape = 0.33 'y

v
Mapping knowledge nodes (KN) from
ontology with dataset

A

[ weigh of recommended package styles = YL ,(KN; x M‘/’i)

Packaging styles dataset
*id souce featurel feature2 feature3 class class_th
1 ginger/1.png orange, green,white ginger,water box ginger FERVRT: )
2 ginger/2.png red,white,orange.brown ginger,water bag ginger FERTSLRY
s - - - - datrdudaran
3 fish/1, orange,white,black.yellow fish,chilli box fish :
h/1.jpg g ye e
4 fish/2.prv orange,white, black,yellow,brown ba fish Lo
g 9 : B ) 9 Aniuqu
S tamarind/1.jpg red,white tamarind bag tamarind urw N NYTNA/N
6 tamarind/2,jpg greenyellow,orange white tamarind,cartoon bottle tamarind uzu N uNTTNARN

Python (Flask) <-> PHP.

=

v
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Algorithm : RecOnto_PackagingDesign

o o
Uinean

Aden1suszutanavaslusunsy

1. Input product’s image (p_img) and description (p_desc)

mostcolor_product = detection_color(p_img)

KN = semantic_rule_searching(mostcolor_product, keywords_product)

n

w=1

w=1

w1

2
3. keywords_product = cuttext(p_desc)
4
5

1
average color score = n z color,
n
. 1 )
average image score = > image,,

n
1
average shape score = o z shape,,

Return KN

6. semantic_rule_searching(mostcolor_product, keywords_product) :
keywordl = SPARQL_query(mostcolor_product)

keyword2 = SPARQL_query(keywords_product)
KN.append(keyword1, keyword2)

color (KNs) x

7. while Loop in class = ‘Product_type’ :
if colors, images, and shapes == KN :

weigh of recommended package styles [package_id] += (number of
average color score) + number of image (KNs) x
average image score) + number of shape (KNs) x average shape score)

Return weigh of recommended package styles

8. recommened_package_styles_3_orders = Ranking_weight(weigh of

recommended package styles, 3)

9. output= JSONFormat(recommened_package_styles_3_orders)

AN 4 éQIﬂIﬁ’ﬂﬂ@ﬂé’ﬁﬂ@%ﬁu RecOnto_PackagingDesign

3. nan15Us e UYL ANS N NVD98aNa5 71N kazAIY
ﬁqwa’[ﬁ]ﬁ;ﬂ%@iaﬁuuaﬂwﬁ ATULLLEINTORNLUTUTTY
fuaiuguuudssy

3.1 wan15USELINUSEANS A NUB99aNeS Ny

RecOnto_PackagingDesign

991914 2 agUlérin Tunmsau Aiedetesay
ANgNABTlUNTUULTIFULUUUTTI MY M1UAITY
ﬁmﬁuﬁuaw@%mm@ﬁwm 3 au lawdanesfiy
RecOnto_PackagingDesign 1Ay 85.18 % lag

AU UL TUAUVOIUTTY I UT UEVINAGN LA
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Ju 100% druussgdasiusviuniu wusihduauld
gnees 55.53% LesnndlideIviay 2 au Tanudn
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2 wagdustu 2 Wasudududu 1

3.2 wansusziliuanuianelavesly 91w
30 Au sipIueUndlAt Uz TERNLUUUTIYS U9

¥
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sticky_rice
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; cavenne_pepper
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o @iadsldanuas
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a:nu\m151»'&111ua'w&\_lluma’ﬂs:naumn;{ti’mmn_x AU 5 au (§du =0.38 sUamanuag =0.29 ansay
sUnsIBasUsTIAUN = 0.33)
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Juduit 1 aniwinamddy =2.14
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A1919 2
NAN15UssdulseansnImyeeanasia RecOnto PackagingDesign

AanuzvasduAidnaday asdUsEnaVUNUIIRAMG  Sauazadnugndaslunisuuzidiguuuuussaiue
Ifderviggaandslid  fideandesiuadnuAniuvesilisaviy (3 au)
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WUUEY WAZKUUYDY
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’ - gUnmildmnuss wu gu
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Y13U walnudnsagny Sudu 2 100%
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\a a A
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a ot a oy aw 198 wazyie Wusu 3 0
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WUURY haZNaDY
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N
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wan1sUszidiunuianelovesld seiukeundinduuueiinisesnkuuusseiarius Ik ssY

s1en15Uszidiu AMuNInelace wlama JUAY
unaunalAadua
X SD
1. anudrglunislaanu 3.68 0.785 1A 3
2. anusIasalunisuseaiana 3.08 0.545 Y1unang 4
3. anuudugluniswuiFuluuuTIRsie 3.85 0.425 1N 2
4. NMSPRNUUUNUIRD 3.05 0.854 Uunang 5
5. anusnelasonistrluldeu 3.95 0.621 1A 1
wdelunnsiu 3.52 0.646 11N
n159AUs1UNA FaaeandeatunuBseves Gallina el al. (2024) Tiaus

HAIINNITAITIAAUYOUVDIFUTLINA Uae
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whanasseaulnlad (Ontology) lun1seeniuLUI
faugiuzvuwdsgy Usenaume 26 aaa wuseanlu
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YBIUTITUIN DN Wi Tan lasease & Jernm vas
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TiUszAviEnm Seenndoatusideves Wang and Zhang
(2024) panusmmaluladl Computer-Aided Design:
CAD wWhiudanesiuntstyguszavg (A) Tunis
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