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In this Ph.D. research the design and implementation of ontology knowledge model for manage-
ment of architectural heritage information is done as part of Silk Roads study and Digital Silk 
Roads research (Digital Silk Road's Initiative Framework Between NII and UNESCO). It is focused 
on a special corpus of an important subset of cultural heritage of Silk Roads, caravanserais.  
The research processes are as follows: 
1- Study of background knowledge on the corpus of caravanserais of the Silk Roads, state of arts 
of ontology definition, techniques and application; Then, spatial studies and systematic analysis of 
space in shape grammar in architecture, taxonomic numerical descriptive rules, systems of quali-
tative representation of space, etc. 
2- Design of architectural spatial ontology schema through: 
2-1-Design of a lexical model through data acquisition, component-recognition and a multilingual 
technical term-set for components of caravanserais; 
The terminology is completed basically in Persian language as the country of origin of caravanse-
rais. Later it is extended to English language and in a collaborative study (by UNESCO experts) to 
other important languages of the Silk Roads.  
2-2- Design of a thesaurus-based model of lexical data by manual mapping from available 
ontologies. 
This ontology knowledge model covers the lexical attributes of a term such as definition, etymolo-
gy, quotation, pronunciation and synonym.  
2-3- Design of a spatial knowledge model by development of two complementary schemas: archi-
tectural schema with support of spatial relations and shape rule schema with support of shape 
grammar knowledge for the specific corpus and formalization of both schema inside the Protégé 
tool. 
The architectural schema is consisting of taxonomy of relationships such as spatial relationships, 
building construction, environmental and upper level relationships. These relationships specify the 
spatial attributes of entities or components and the way they are interconnected to each other in 
space in caravanserais. 
Due to the ambiguity of architectural schema considering shape, topology and dimensions, the 
ontology is supported by define of shape grammar for a specific corpus of caravanserais. Shape 
grammar defines a set of shape rules in order to verify the concept of 2D plan of a caravanserai. 
Accordingly the shape grammar rules are represented either by drawing or by natural language 
equivalents and the ontology schema for shape grammar is developed. 
3- Evaluation and application of the ontology system through tool based exploitation of the ontolo-
gy, technical consistency checking, and advanced systematic classification of 137 cases of a 
specific corpus of caravanserais. 
The domain application of ontology is advanced classification of the selected corpus. The target of 
classification is for verification of the conceptual design of caravanserais buildings and accordin-
gly the development of an historical hypothesis of their creation. In this process the complete enti-
ty verification schema of ontology is exploited in two levels of precision: general classification of 
six categories of caravanserais and precise classification of subcategories for each class. The 
classification is done by the help of knowledge extraction tools and the classification features and 
schema is represented in the ontology. 
The ontology has a tool-based application called Image Learning Ontology (under development 
by engineering team) for advanced semantic annotation and retrieval to image data of caravanse-
rais. 
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