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Abstract

Introduction: The application of indigenous agricultural knowledge in Iran is highly
dependent on the nation's rich biodiversity of cultivated plants and the distinct climatic
variations across its regions. To facilitate the dissemination of this knowledge, IranAgriOnt
was designed. This system aims to introduce various indigenous plant species and cultivars
identified by agricultural researchers. It allows users to search and retrieve information on
the specific properties of these cultivars, along with their suitability for cultivation in different
regions of Iran. Recognizing the importance of visual information in preserving and
transmitting indigenous knowledge, video retrieval functionalities were incorporated into the
design of IranAgriOnt. This study centers on the development of an ontology for cultivars of
agricultural and horticultural plants native to Iran. This ontology serves as a foundational tool
for organizing and preserving Indigenous Knowledge on Agriculture (IKA) within the
country. Recognizing the significance of visual information in IKA transmission, the
ontology's design incorporates properties and relationships relevant to video retrieval. The
vast body of IKA, informed by Iran's rich biodiversity of plant species, necessitated the
identification of concepts and properties specific to agricultural and horticultural cultivars
across the nation's diverse regions. A two-pronged approach was employed to examine
related work, focusing on both Agricultural Indigenous Knowledge (AIK) and video retrieval
functionalities. Several existing ontologies relevant to AIK were reviewed. These included:
The Agricultural Ontology Service Concept Server (AOS/CS), developed by the Food and
Agriculture Organization (FAO), the Crop Ontology (CO), designed and utilized by the
Consultative Group on International Agricultural Research (CGIAR), the Plant Ontology
(PO), created by the Plant Ontology Consortium, and the Agricultural Gene Ontology
(AGO), a subset of the Gene Ontology (GO) developed to facilitate the identification and
analysis of genes in agricultural species, particularly in the context of emerging technologies
and research demands. Additionally, several countries including Spain, China, Nigeria, Sri
Lanka, Malaysia, Thailand, Japan, Indonesia, India, and Pakistan have undertaken initiatives
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to develop ontologies for indigenous agricultural knowledge. Furthermore, relevant research
on video ontology was analyzed to identify essential concepts and properties for effective
video retrieval within this domain.

Methods: The development of the ontology leveraged a content analysis methodology. To
ensure its quality, a qualitative assessment was conducted based on criteria established by
domain experts. To describe the visual characteristics of videos within IranAgriOnt, the
MPEG-7 standard was adopted. The ontology itself was constructed using the Protégé 5.5
software environment. It comprises three fundamental components: classes, properties, and
individuals. The design of the ontology involved a comprehensive analysis of relevant
information sources. This included searching and analyzing videos alongside written sources
of indigenous agricultural knowledge. Concepts and their interrelationships were then
identified within these texts and videos. A purposive sampling approach was employed
during this stage, continuing until data saturation was achieved. Following their extraction,
the identified concepts, properties, and relationships were rigorously compared against
established agricultural ontologies, thesauri, and video ontologies within the relevant domain.
This comparison aimed to ensure the selection of the most accurate terminology and
conceptual framework. Subsequently, the identified classes, subclasses, and object
properties, along with relevant video retrieval properties, were mapped to the MPEG-7
standard. This structured representation was then presented to agricultural domain experts
for their evaluation. Through an iterative process involving group and individual meetings
with subject matter experts, computer specialists, and researchers, the proposed classes and
properties were refined. This collaborative effort ultimately yielded a well-defined ontology
that met the approval of the agricultural experts. The functionality of the Iranian indigenous
knowledge ontology, IranAgriOnt, was rigorously evaluated by computer scientists and
agricultural knowledge experts. Computer scientists employed JavaScript to formulate
diverse queries, which IranAgriOnt successfully answered. This positive performance
garnered the approval of the computer science team. Subsequently, agricultural knowledge
researchers assessed the ontological model using a well-defined criteria-based approach.
Their evaluation also yielded positive results, leading to the endorsement of the designed
ontology by agricultural experts.

Findings: This ontology comprises a total of 26 classes, 20 of which are subclasses.
Additionally, it incorporates 22 object properties, 33 data properties, and over 200
individuals. For the description of low-level properties within the ontology, visual descriptors
of color and shape were chosen. These properties are specifically associated with individuals
belonging to the "Cultivar" class. The study aimed to establish relationships between low-
level and high-level concepts through the utilization of these properties.

Discussion and Conclusion: Given the extensive nature of indigenous agricultural
knowledge in Iran, this research focused on the development and compilation of an ontology
encompassing agricultural and horticultural cultivars native to Iran. This study aimed to
incorporate cultivars identified and introduced by the Agricultural Research, Education and
Extension Organization (AREEO) and affiliated research institutes. The resulting ontology
enables users to search for these cultivars and their associated properties. Additionally, the
system facilitates the retrieval of suitable cultivars based on user-specified properties. These
research findings hold significant value for farmers, agricultural specialists, researchers, and
agricultural extension agents. The ontology empowers them to select appropriate cultivars,
plant types, and species based on specific climatic conditions and desired yield. The design
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of IranAgriOnt was motivated by a two-pronged approach: the preservation of plant
biodiversity and the advancement of indigenous agricultural knowledge. This system
recognizes the critical role of maintaining a diverse range of plant life, particularly in light of
the varying climatic conditions across Iran. By facilitating the selection of plant varieties best
suited to specific regions, IranAgriOnt promotes sustainable agricultural practices.
Furthermore, the inclusion of image and video retrieval functionalities within the platform
enhances user experience by allowing for a more comprehensive understanding of plant
selection, cultivation techniques, and proper plant care.

Originality: This research presents a novel approach by leveraging ontology for the
organization of Iran's agricultural knowledge. Furthermore, it addresses a gap in the field by
exploring the application of ontology for the retrieval of Iranian agricultural videos.

Key Words: Agricultural Ontology, Indigenous Knowledge, IranAgriOnt, Iran's
agriculture, Agricultural Cultivars, Horticultural Cultivars, video retrieval.
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1. visual descriptive ontology

2. ontology infrastucture for multimedia reasoning

3. domain-specific ontology

4. visual descriptor ontology (VDO)

5. upper ontology : In information science, an upper ontology (also known as a top-level ontology, upper model,
or foundation ontology) is an ontology (in the sense used in information science) which consists of very general
terms (such as "object", "property”, “relation") that are common across all domains.
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Data property hierarchy

¥ owtiopDataPropeny
= hasAbbreviation
W hasAccent
B hasAccessibility
= hasAction
B hasAddress
= hasAddressPerson
= hasCultivarColor
== hasCultivarTolerance
== hasCultivarType
= hasCV
= hasDate
= hasDegree
== hasDistinctivef eature
= hasDuration
= hasEmailAddress
= hasEngkshnameCultivar
= hasEnghshnameOrganization
= hasEnghshnamePerson
= hasEngkshnameVideo
= hasEvent
= hasfirstName
= hasFormatVideo
== hasGrowthHabat
== hasimageCultivar
= hasimagePerson
= haslanguage
= hasLastName
== hasOrigin
= hasOwner

= hasPersonType

W hasPortalVideo

N hasRpenmpTime
. has SclentificnamePlant
W has Sensitivity

B has Shape

= has SuntableChmate
= hasTelOrpanization
= hasTelPerson

" hasTitleVideo

B hasTopicVideo

= hasUriCultivar

= hasUrPerson
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5 1y S g laslag, WIS 5 0o S slml pl)l g (lals (WIS St 4 | Ll (W7 5 el
G 50 a8 Cawl 53 4y oY WS ol (65,0laS il swlid ciwd jo 0ol (She B o
— e 5 ol (IS lgieas o S g baolayg, (Kazi Tani et al., 2017) o Sen 5 b3S
&S &S5 ol e AL, plaasce s lesl b gl ool 5o Lol 48,5 i s OVIS oulis
A5 50 ol WS lgieas LT S o IranAgriont s la S g laolayg, 40 by e slo S5
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el o baolayg, b asad colawl giayg WS caogi jo ools Sy lsredy aSly wiouii a8
DS oy |y cnl s ools lid Saug yo aS

slid g G a5 (Simou et al., 2005) o )Ken g gopw iogh dile Liogh cpl o
Coluy; Oleedr oolital 5 anwg el 0,5 obml glaileyaus Yool gl oSl
g owlid gown 4y IranAgriont >,k o .cel ool pal)d 1) g iils cwlid Jivn
2 05STed o o Gla il g g ob (>lhb Sgg,5 aslimMasl ulwl s a5 (Soergel, 2004)
il )3 15l g 0d 4z g 55 05 oo ealiil Gl (535LaS il (gmailojl sl M5l Lol
b 485 0y GALS IS (2 B Sla WIS JeSS

Oe 059, sy (Cobos et al., 2008) o555 a5 (sl owlids swn aiile 3.5 IranAgriOnt
28,58 Ol Gezscmen 2use 2biyl lr s 00,8 (b e

Condlgiso oS Jdo el | s oLl o swlis g loslaiul (YY) I)La:\}ﬁ 5 Lolal i
W3 Joelio bapld cagiadle 5l GoVL 1) 52900 n 4 g pel slagks 5 olge 51 65k
Shirahama & ) wsls oSt gasy bl jo owlid St 5 oolinsl 4 IranAgriont wsbe 4
.(Uehara, 2011

S99 kol WIS lgicas 50 (Wenfei et al., 2011) o)) SKon g a5g (iwgh 0 Lolsil (WIS
50 el dsyde dels 4 (6,550 WIS gy 50 (Slpl slging A bogsye aS Ll it st il
(Vo)) o) g saig .0l olw] Organization ol b (WSl 4 4l S 55 IranAgriOnt
e g0y S ealae gliziul 5 lagiang sLiled 5l aline sloeslol 8 glisnl (gl (rizren
Wb aials ol it d b sl a5 wiils ST 50 4SS opl a3 aaiid 8 SaS sl
kol peplas S i pol> iagh yo (Wenfei et al, 2011) co,5 S 059> lands ki
Al bbb e pled 5o slewl aslllas 5l g o gl Zul Laginng sLiles jlam
Ol sk qlie 5 65,9laS gl § Slaid S50 40 (65,988 (a5 eleciin lasl
oo b (RIS (nl eSS g Lad b))l 5 (seg IS 4 az g5 Ll gy Gl b eolita] i
wdddgs sl HlS ses uils aailejln Baw L a5 (Sahri et al., 2012) o), Kan g (5 00
alizee glaazg) 4 a5 Slaginng uogs sl axpd ools S5 5o IranAgriont o .cuils cisllas
A aid )5S 4 w0l vz g )l pl pose

ol 8Salssrsl sl gsite 5 by S olal 3glS g G oS Sl
FUSSYEN I Olg so sl aSls (LU g 2ly; pB)l 4 059 O yq0a IrAanAQriont owlis cows

1. food and agriculture organization of the united nations


https://www.fao.org/home/en
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