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Abstract: Following recent trends in information management systems,
conventional word-based information retrieval methods are changing
to concept-based approaches by means of the broad application of
ontologies. More specifically, the use of ontologies for knowledge
management is significant in the medical sciences and human disease
domains due to the diversity and necessity of information sharing between
numerous data repositories such as medical records, health record
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systems, and so on. Furthermore, ontologies make natural language processing approaches
more feasible by reducing semantic ambiguity and making concepts comprehensible to
computer-based deductions. In this research, a semi-automated approach for ontology
development is proposed, which assists in identifying structural components of an ontology
and determining possible relations between them based on scientific text records. The
proposed approach, in a general view, includes the gathering of a large volume of technical
data in text format, processing, and extraction of results with a minimal contribution of human-
based supervision. The processing stage is coded in Matlab code named TmbOnt_Alfa and
applies two main techniques including word frequency and Lexico-Synactic patterns analysis,
to identify concepts and relations, respectively. The role of the human supervisor is narrowed
to entering target terms, eliminating unnecessary outputs, and finalizing the ontology structure.
In order to evaluate the efficiency of the proposed method, a case study for ontological
development in the field of glaucoma has been conducted, and results are compared with
medical subject headings of MESH descriptors, the Persian medical thesaurus, ontology of
diseases, and Bioassay ontology (BAO).

According to results, the developed ontology, when compared by Glaucoma entry, covered
80% of the medical titles in Mesh, 100% of the medical terms developed in the Persian Medical
Thesaurus, and 100% of the Persian medical descriptors. Moreover, the resultant ontology
structure is compatible with more than 90% of the same ontology represented in Bioassay and
57% of the ontology of diseases (DO). It also proposed an average of 30% more terms for
existing ontological structures.

Keywords: Ontology, Text Mining, Information Representation, Glaucoma, Eye Disease,
Medical Thesaurus, Protégé
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IF \
NP such as {NP, (and|or) NP,, ..., NP, ..., NP }

Then

NP, ISA NP

... eye disease such as cataracts, glaucoma, macular degeneration, retinal
detachment, and vision loss due to diabetes and high blood pressure is that ...!
<& Glaucoma ISA eye disease

<& Macular degeneration ISA eye esaesid

1. lexica-syntactic patterns (LSP)

1. https://williamsburgeye.com/patient-education/eye-disease/
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IF Y
such NP as {NP, (and|or) NP, ..., NP, ..., NP }
Then
NP, ISA NP

:Jbwo
... works by such authors as Herrick, Goldsmith, and Shakespeare... [17]
<& Herrick ISA author
<& Goldsmith ISA author

IF Y
{NP, (and|or) NP, ..., NP, ..., NP } or/and other NP

Then
NPi ISA NP

:Jbw
This medication is used alone or with other medications to treat high pressure inside
the eye due to glaucoma or other eye diseases (e.g., ocular hypertension)'.
<& Glaucoma ISA eye disease

IF ¥
NP including {NP, (and|or) NP, ..., NP, ..., NP }
Then
NP, ISA NP

:Jlwo
<& This suggests that a diabetic retinopathy screening program needs to detect and

report other eye disease, including glaucoma and macular disease."

< Glaucoma ISA eye disease
<& Macular ISA eye disease

IF o
NP specially {NP, (and|or) NP, ..., NP, ..., NP }
Then
NP, ISA NP
:Jbw
... most European countries, specially France, England, and Spain. [17]
<& France ISA European country
< England ISA European country

OlbMaol ool N -Y-F
Sla gy by Jw,gghﬁchbw.p\&uu‘h» sla e s

Alfonseca &) > 55 oo plasil o L5 2515 Sl iy Lo ol e (e

1. https://www.rxlist.com/fdb/drugs/60722/pilosol-ophthalmic-eye-drug.htm
2. https://www.ncbi.nlm.nih.gov/pubmed/27328169
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1. tagging 2. backward chaining
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1. Centers for Disease Control and Prevention (CDC)
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Pigmentary glaucoma is a type of secondary open-angle glaucoma... NP1 is a type of NP

Normal-tension glaucoma (NTG), also known as low tension or normal NP1 also known as NP

pressure glaucoma.

Steroid-induced glaucoma is a form of secondary open angle glaucoma that NP1 is a form of NP

results from the use of steroids.

Exfoliative glaucoma is the most common type of secondary open-angle NP1 is the most common type

glaucoma worldwide. of NP

Childhood glaucoma, also referred to as congenital glaucoma, pediatric, or NP also referred to as NP1,

infantile glaucoma, occurs in babies and young children. NP2 or NP3...
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Glaucoma wesH Descriptor Data 2021

Details Qualifiers MeSH Tree Structures Concepts

Eye Diseases [C11]
Ocular Hypertension [C11.525]
Glaucoma [C11.525.381] @

Glaucoma, Angle-Closure [C11.525.381.056]

Glaucoma, Neovascular [C11.525.381.348]

Glaucoma, Open-Angle [C11.525.381.407) @
Hydrophthalmos [C11.525.381.407.480]

Low Tension Glaucoma [C11.525.381.703]
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