REVIEW

of the disscrtation by the doctoral candidate
in the specialty “8D06105 — Systems Engineering” — Assel Ospan,
on the topic: “Development of geoinformation models using an ontological
approach to extract knowledge from heterogeneous sources”

The dissertation topic  of doctoral student Assel Ospan (ID No.
910930400260, Passport No. N18573992) corresponds to the priorities of
digitalization of the water sector and the objectives of forming a unified information
space for GIS applications in the field of hydrology in Kazakhstan.

The goal is clearly formulated: to develop an ontology-oriented
geoinformation model that establishes links among objects in Kazakhstan’s water
domain on the basis of heterogencous data sources. The list of research tasks
logically reveals the path toward achieving this goal.

The novelty of the research consists of: (1) an improved iterative approach to
Semantic Table Interpretation with extended heuristics for detecting the subject
column and predicates, along with a mechanism for automatically enriching the
knowledge graph with extracted RDF triples; (2) a hydro-ontological model aligned
with international ontologies and expanded with national modules.

As a result of the study, a complete pipeline has been implemented that
includes extraction and harmonization of tables from PDF/Excel/web sources,
semantic interpretation, mapping to RDF, loading into GraphDB, and rule-based
reasoning using SWRIL.

The methodological foundation and experimental verification are convincing:
the doctoral candidate’s personal contribution is evident in all key components.

The research has implications beyond Kazakhstan and will be of interest to
others outside of this region. Publications of the dissertation research will be

valuable to many other rescarchers.
[ reccommend presenting the work at a scientific seminar and allowing the
dissertation to proceed to the subsequent stages of preparation for defensc.
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PELLEH3 W
Ha IMCCEPTAIHONIY10 padoTy COMCKATEIT yUeHOM CTeneHu JI0KTOpa dbusnocopun (PhD),
Seen Ocrait. 110 crermansioctn «8D06105 — CucreMuasg HHKCHCPUA) Ha TEMY .
«PazpaboTka reonnGopMainoOHHbIX MOJIEICH ¢ UCTIOJIBL30BAHUEM OHTOJIOTMICCKOTO
OIXO/IA JUISL M3BJICUCHHS 3HAHUI U3 ICTEPOrCHHBIX HCTOTHHKOBY

Tema AUCCEPTALMOHHOI PaboThl JOKTOpaHTa OCE Ocnian (MUH 910930400260,
nacriopT No N18573992) coOTBETCTBYET NPHOPUTETAM U poBU3ALUHA BOJHOTO CEKTOPA
H 3agadam  (GOPMUPOBAHMS EIMHOIO MHPOPMALMOHHOIO npoctpancta i [HC-
npuaoKeHnii B odnacti ruponoruu B Kasaxcrane.

[lenb chopMyHpoBaHa 4yeTko: paszpaborarh OHTOJIOrMYECKU-OPUEHTUPOBAHHY IO
reoMHGOPMAIIMOHHYIO MOJe/Ib, KOTOpas YCTaHaBIMBACT CBA3M  MENILY 0OBEKTAMHU
BoaHOIT chepsl KazaxcraHd Ha OCHOBE IeTEpPOr¢HHbIX MCTOYHMKOB JAHHBIX. [IepeueHs
MCCIICIOBATEILCKMX 32124 JIOTHUCCKHM PACKPBIBACT ITyTh K JIOCTHKCHHIO YTOU 1IEJIH.

HoBu3Ha HCCIICOBAHMS 3AKJIIOYACTCS B CJICAYHOLIEM: B (1)
YCOBEPIIICHCTBOBAHHOM MTEPATUBHOM IIOJXO/AC K HHTCPIpCTaliH CEMAaHTUYECKHUX
TabauMll ¢ pacIIMPEHHON 93BPUCTUKON s  OOHaApyIKEHMA croybua cyOBekIa H
MpeJIMKATOB, @ TAKKEe B MEXaHM3ME ABTOMATHYCCKOTO oboramenusa rpada 3HaHUH
u3pieyeHHsIMH RDF-Tpumuieros; (2) THAPOOHTOIOIMYECKON MOACIIH, COIJIACOBAHHOH C
MEK Ty HApOAHBIMU OHTOJIOTUSMU M PacIIMPEHHON HALIMOHATIbHBIMU MOJIYIAMH.

' B pesynbrare Hcciae0oBaHHs OBLT peann30BaH MOJHBIN KOHBeWep, KOTOPHIH
BKIIOUAaeT B cebs m3BieueHMe M cornacopaHue Tabnun u3 PDF/Excel/Be0-nCTOUHHKOB,
ceMaHTMUeCKyl0 MHTeprpeTalio, ortodpaxenue B RDEF, 3arpysky B GraphDB c¢
[PaBHJI0-OPHEHTHPOBAHHEIM BEIBOZOM Ha SWRL (Semantic Web Rule Language).

MeTonomornueckas OCHOBa M SKCIIepUMEHTaNbHAs BepudUKaus yOeMTe bHBI:
JIMYHBIN BKJIA/1 JIOKTOPAHTa OUYEBUIEH BO BCEX KIIIOUEBBIX KOMIIOHCHTAX.

McenenoBanne nMeeT 3HadeHne 3a npeaenamu Kasaxcrana u OyaeT npeicTaBiiTh
MHTEpeC Ui JpYyrMX CIpaH 3a IpeieJaMd  3TOro  peruosa. [IyOnukanuu
JIMCCEPTAIMOHHOTO MCCeIoBaHns Oy Ty T UEHHBI T MHOTHX JPYTHX HCCIC/I0BATEICH.

PeKOMEHIYIO MNpeAcTaBUTh padoTy Ha HayyHOM CEMHHApe M JOMYCTHTh
JccepTalMoOHHy 0 paboTy Ha MOCIETYIOMIME DTAIBI K 3alNTE.
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