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Abstract. Digital accessibility to educational and informational resources for 
people with disabilities is an important part of contemporary life. Semantic or-
ganization of knowledge in the domain of accessibility provides a convenient 
way of extracting and organizing data. The paper focuses on semantic design 
techniques and related taxonomy models that could be used in the digitization 
process of resources intended of people with disabilities usage. 
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1 Introduction 

A European directive initiates the unification of the various legal norms and practices 
in the countries regarding accessibility of the web environment. The objects of these 
norms are public organizations sector. With the set minimum requirements and the 
change of the national one’s legislation in sync with the requirements of European leg-
islation the field of accessibility of websites and applications, people with disabilities 
have the opportunity to provide feedback on their accessibility. On this one way they 
find themselves in the position of explaining what problems are present, to what extent 
information they do not have access to, where are the barriers to accessibility (Basel, 
Bataineh, & Kamoun, 2013), (Paciello, 2000). 

Semantic organization of data provides a convenient way for knowledge extraction 
in various domains. Some researches about specialized ontologies in the field of acces-
sibility are presented in (Paneva-Marinova, et al., 2019), (Nalepa, Bobek, Kutt, & 
Atzmueller, 2021), (Bogdanova, Todorov, & Noev, 2017) (Sirichanya & Kesorn, 
2021). 

Some ontological models related to accessibility are described in (Masuwa-Morgan, 
2008), (Todericiu, Şerban, & Dioşan, 2021), (Jęśko, 2021), (Engelhardt, Gluszak, 
Kosiedowski, Kramer, & Urbanski, 2019). 

The presented work examines the issue of digital accessibility to educational and 
informational resources for people with disabilities. The second section presents the 
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role of the taxonomic structure for accessibility of knowledge and the developed ontol-
ogies for the purposes of a socially oriented ecosystem for people with special needs 
(Accessibility Barometer). The third section examines the developed model of taxo-
nomic structure in more detail. 

2 Role of Taxonomy Structure at Accessibility Knowledge 

2.1 Research Background 

The research in the article is focused on the problems in the field of digital accessibility 
technologies for people with special needs in Bulgarian conditions. The study is part of 
the project “Digital Accessibility for People with Special Needs: Methodology, Con-
ceptual Models and Innovative EcoSystems”, aimed at improving digital accessibility 
for four types of heterogeneous objects (documents, sites, software, and games) for two 
groups of people with disabilities (visual and cognitive). Project contractors are an in-
terdisciplinary team of nine participants, representing three institutions. 

Methods and tools are explored in relation to the development of a research toolkit 
for building the conceptual models of an accessible knowledge repository and open 
access software environments for accessibility, as well as a multifunctional ecosystem 
of accessibility. The taxonomy of accessibility is the basis of the construction of the 
ontology of digital accessibility for people with special needs, and semantic and digital 
methods were used in its creation. 

2.2 Formal Knowledge of Subject Area 

Formally, knowledge of the subject area is described vertically using different levels of 
description or areas of knowledge. These levels are arranged vertically, starting from 
the first basic level, and are arranged as follows: 

• Primary basic descriptive level - describes objects and facts from reality, 
contains examples, objects, terms, and facts from reality. 

• Second level of relationships - adds connections and relationships between 
individual facts, concepts, and actions to complement objective knowledge. 

• Third logical level - adds to the relationship between concepts and objects more 
rules and restrictions, with which to draw logical conclusions. 

2.3 Semantic Knowledge of Accessibility 

Semantic knowledge of accessibility includes various concepts, connections, rules, 
constraints, individuals, and facts. The selection of basic concepts is based on real state-
ments, situations, and reality. A description of many facts, objects and situations, with 
which the individual objects (individuals) are related, emerge in the process of studying 
the objects and that necessitated the structuring of separate ontological substructures 
for the subject area, as follows: Ontology of Accessibility; Ontology of Accessibility 
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of Digital Objects; Ontology of Accessibility Requirements; Ontology for Accessibility 
to Learning Materials and Learning Processes; Taxonomy of Accessibility. 

Ontology of Accessibility: This is an ontology oriented to a specific subject area. The 
purpose of this structure is to describe accessibility as knowledge of accessibility, to 
explain concepts, definitions, and facts for the specific subject area. It defines the scope 
and objectives for achieving or increasing accessibility. 

Ontology of Accessibility of Digital Objects: This is an ontology focused on solving 
a specific task. Namely, to define the accessibility to digital resources. To describe what 
it is, to describe different approaches and methods for processing the accessibility of 
digital resources and to provide various options for overcoming emerging difficulties 
in ensuring accessibility. 

Ontology of Accessibility Requirements: This is an ontology that complements the 
Accessibility Ontology by expanding the scope of knowledge and the subject area. This 
structure adds knowledge to identify different accessibility needs, to supplement 
knowledge with different physical, mental, and digital needs that require specific solu-
tions. 

Ontology of Accessibility to Learning Materials and Learning Processes: This is 
an ontology focused on solving a specific task. The purpose of this ontology is to de-
scribe the accessibility to teaching materials, teaching methodology (accessibility of 
training), the accessibility to the content of teaching materials and other activities in the 
field of training. 

Taxonomy of Accessibility: This is a glossary of terms used in the field of accessibility 
with added links between them. The purpose of taxonomy is to describe all the concepts 
and terms used to define, describe, and achieve accessibility used in the above ontolog-
ical structures. 

2.4 Taxonomy Definition 

Taxonomy describes a connected structure of classes of objects in a knowledge area 
using a vocabulary of terms. Formulating a taxonomy provides user with additional 
capabilities for classification of information and to find needed information and 
knowledge (Data Taxonomy). 

Important requirements that should be followed in taxonomy development are: 
• Hierarchical organization proper naming convention of objects and relations; 
• Completeness and clearness of the rules; 
• Good extensibility that eases additions of new objects; 
• Appropriate mechanism of properties inheritance. 
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A data taxonomy is a hierarchical structure separating data into specific classes of 
data based on common characteristics. The taxonomy represents a convenient way to 
classify data to prove it is unique and without redundancy. This includes both primary 
and generated data elements. 

Defining and using a taxonomy can offer additional benefits in that users of the sys-
tem will be categorizing content and assets using a controlled vocabulary. This con-
trolled vocabulary can be utilized as an integration reference point between different 
business systems. 

Organizations apply taxonomies to: 
• Improve data and metadata organization; 
• Support the work of data controlling authorities; 
• Help machine learning algorithms and extract data patterns. 

3 Model of Taxonomy Structure 

A taxonomy contains a term as an element, and for each term there is an annotation, 
keywords, category, and links to other elements: 

• The annotation element contains a detailed textual explanation of the term, a set 
of explanations for its meaning, and examples of usage. 

• The Keywords synthesize the most important short meanings of the term, 
helping to index it and speeding up semantic text processing. 

• The category element helps bring together a set of terms from a single domain 
of meaning. 

• A relations element contains a list of links and semantic relationships with other 
terms in the taxonomy. 

The basic elements of a taxonomic model are presented in fig. 1.  

 
Fig. 1. Taxonomy model. 

Ontological models (Ontology of accessibility; Ontology of accessibility of digital ob-
jects; Ontology of accessibility requirements; Ontology of accessibility of learning ma-
terials and learning processes) developed for the purposes of the socially oriented ac-
cessibility ecosystem are based on this taxonomic model of accessibility. Fig. 2 presents 
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a vocabulary built into the project portal representing terms from the accessibility tax-
onomy. The figure shows several terms listed with their taxonomy elements (term, an-
notation, keywords, category, and relations) and buttons at the bottom that allow the 
terms to be grouped by keywords and categories. The built version of vocabulary is 
bilingual and represents terms in Bulgarian and English, as well as the translation be-
tween the languages. 

 
Fig. 2. Accessibility web page of taxonomy vocabulary. 

4 Conclusions  

The paper examines issues of digital accessibility to educational and informational re-
sources for people with special needs disabilities and the semantic organization of ac-
cessibility knowledge, providing a convenient way to retrieve and organize data. Euro-
pean directives recommend equal rights for all people, incl. and regarding the accessi-
bility of the web environment. For the purpose of the project, the role of the taxonomic 
structure for the accessibility of knowledge and the inaccessibility of such a taxonomy 
for the developed ontologies in a specialized ecosystem Accessibility Barometer for 
people with special needs was investigated. Emphasis is placed on semantic design 
techniques and related taxonomic models. The taxonomy can be applied in the process 
of digitizing resources for the needs of people with disabilities.  



74 
 

Acknowledgements.  

This research was funded by the National Science Fund of Bulgaria (scientific project 
“Digital Accessibility for People with Special Needs: Methodology, Conceptual Mod-
els and Innovative EcoSystems”), Grant Number KP-06-N42/4, 08.12.2020.  

References 

Basel, A., Bataineh, E., & Kamoun, F. (2013). E-Government Web Accessibility: 
WCAG 1.0 versus WCAG 2.0 Compliance. International Journal of Digital 
Information and Wireless Communications (IJDIWC) 3(4), 56-65. 

Bogdanova, G., Todorov, T., & Noev, N. (2017). Creating and representing semantic 
knowledge of bell objects. International Journal of Applied Engineering Research, 
12(19), 8986 – 8994. 

Data Taxonomy. (n.d.). Retrieved from Data. NSW: 
https://data.nsw.gov.au/IDMF/data-structure-and-coordination/data-taxonomy 

Engelhardt, M., Gluszak, B., Kosiedowski, M., Kramer, T., & Urbanski, J. (2019). 
Global Atlas of People with Profound Intellectual and Multiple Disabilities. Journal 
on Technology and Persons with Disabilities, 7, 106-119. 
http://hdl.handle.net/10211.3/210394. 

Jęśko, W. (2021). Vocalization Recognition of People with Profound Intellectual and 
Multiple Disabilities (PIMD) Using Machine Learning Algorithms. In Proc. 
Interspeech 2021 (pp. 2921-2925). https://doi.org/10.21437/Interspeech.2021-1239. 

Masuwa-Morgan, K. R. (2008). Introducing AccessOnto: Ontology for Accessibility 
Requirements Specification. In First International Workshop on Ontologies in 
Interactive Systems, (pp. pp. 33-38). https://doi.org/10.1109/ONTORACT.2008.18. 

Nalepa, G. J., Bobek, S., Kutt, K., & Atzmueller, M. (2021). Semantic Data Mining in 
Ubiquitous Sensing: A Survey. Sensors. 21(13): 4322. DOI:10.3390/s21134322. 

Paciello, M. (2000). Web accessibility for people with disabilities. Crc Press. 
Paneva-Marinova, D., Stoikov, J., Goynov, M., Luchev, D., Pavlov, R., & Pavlova, L. 

(2019). Intelligent Data Curation in Virtual Museum for Ancient History and 
Civilization. Digital Presentation and Preservation of Cultural and Scientific 
Heritage, 9, 131–144. 

Sirichanya, C., & Kesorn, K. (2021). Semantic data mining in the information age: A 
systematic review. International Journal of Intelligent Systems, 36, 3880 - 3916. 

Todericiu, I.-A., Şerban, C., & Dioşan, L. (2021). Towards Accessibility in Education 
through Smart Speakers. An ontology based approach. Procedia Computer Science, 
192, 883-892. 
 
 
Received: May 10, 2023 
Reviewed: May 25, 2023 
Finally Accepted: June 10, 2023 


	1 Introduction
	2 Role of Taxonomy Structure at Accessibility Knowledge
	2.1 Research Background
	2.2 Formal Knowledge of Subject Area
	2.3 Semantic Knowledge of Accessibility
	Ontology of Accessibility: This is an ontology oriented to a specific subject area. The purpose of this structure is to describe accessibility as knowledge of accessibility, to explain concepts, definitions, and facts for the specific subject area. It...
	Ontology of Accessibility of Digital Objects: This is an ontology focused on solving a specific task. Namely, to define the accessibility to digital resources. To describe what it is, to describe different approaches and methods for processing the acc...
	Ontology of Accessibility Requirements: This is an ontology that complements the Accessibility Ontology by expanding the scope of knowledge and the subject area. This structure adds knowledge to identify different accessibility needs, to supplement kn...
	Ontology of Accessibility to Learning Materials and Learning Processes: This is an ontology focused on solving a specific task. The purpose of this ontology is to describe the accessibility to teaching materials, teaching methodology (accessibility of...
	Taxonomy of Accessibility: This is a glossary of terms used in the field of accessibility with added links between them. The purpose of taxonomy is to describe all the concepts and terms used to define, describe, and achieve accessibility used in the ...

	2.4 Taxonomy Definition

	3 Model of Taxonomy Structure
	4 Conclusions
	Acknowledgements.
	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



