
THREE-DIMENSIONAL CARTOGRAPHIC MODELING FOR 

CULTURAL HERITAGE VISUALIZATION: A CASE STUDY OF 

ST. NEDELYA CATHEDRAL, SOFIA 

Martina Mihaylova-Hristova, Temenoujka Bandrova 

Department of Photogrammetry and Cartography, UACEG 

University of Architecture, Civil Engineering and Geodesy 

1 Hristo Smirnenski Blvd., Sofia 1046, Bulgaria 

E-mail: mihailovamartina234@gmail.com, tbandrova@abv.bg, bandrova_fgs@uacg.bg 

Abstract 
The paper presents a methodology and case study for 3D cartographic modelling aimed at cultural and religious 

tourism. The research is based on the development of a detailed 3D model of St. Nedelya Cathedral and its adjacent 

urban space in central Sofia. A heterogeneous database was integrated, including geodetic survey, cadastral 

information, architectural drawings, dendrological data, field measurements, terrestrial photographs and 

satellite/Street View imagery. The workflow combines georeferencing, vectorization, terrain preparation, detailed 

modelling in SketchUp, photorealistic texturing and design of a tourism-oriented 3D symbol system. The resulting 

cartographic product supports orientation, interpretation of cultural heritage and visually intuitive communication of 

the spatial context of the site. The study confirms that 3D cartographic representation is especially suitable for complex 

heritage environments, where architectural identity, landmark visibility and visitor navigation must be communicated 

simultaneously. 
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INTRODUCTION 

The rapid development of digital geospatial technologies has fundamentally transformed cartographic practice and the 

ways spatial information is communicated and interpreted. Alongside traditional two-dimensional representations, 

three-dimensional cartographic models have become an increasingly important medium for presenting spatial 

relationships, particularly in complex urban and cultural environments. Contemporary cartographic theory defines the 

map as a communication medium for generalized spatial information and relationships, while 3D cartography extends 

this role by representing objects in a virtual three-dimensional environment that more closely resembles real-world 

perception. Such representations improve understanding of height, volume, silhouette and visual dominance, which are 

essential characteristics in architectural and heritage contexts (Lapaine et al., 2021; Bandrova, 2005). This shift reflects 

a broader transition from purely planimetric mapping toward visually intuitive spatial communication adapted to 

diverse user groups and application domains. 

Three-dimensional cartographic visualization is particularly suitable for cultural and religious tourism, where visitors 

require more than simple topological orientation. Tourists often need to understand landmarks within their surrounding 

urban fabric, recognize access routes and entrances, and identify nearby services and infrastructure. In these situations, 

3D cartographic models combine metric accuracy with recognisable form and visual attractiveness, enabling intuitive 

interpretation of spatial context. The resemblance between 3D cartographic representation and real-world perception 

also makes such products accessible to non-specialist users and supports broader dissemination through digital 

platforms and virtual environments (Haeberling, 2002; Zlatanova and Bandrova, 1998). As a result, three-dimensional 

mapping has become an important tool for heritage interpretation, tourism promotion and spatial communication 

(Dinkov, 2016). 

The growing use of 3D cartography is closely related to advances in data acquisition and modelling techniques. Modern 

three-dimensional cartographic models integrate heterogeneous datasets, including geodetic surveys, cadastral 

information, architectural documentation, field measurements, terrestrial photography and satellite imagery. The 

integration of these sources enables both geometric accuracy and realistic visual representation of the built environment. 

Such an approach allows the reconstruction of architectural identity and spatial relationships, which are essential when 

mapping culturally significant sites. In tourism-oriented applications, the ability to combine metric data with 

photorealistic textures and symbolic information significantly enhances orientation, interpretation and visual 

communication (Bandrova, 2005; Petkov and Bandrova, 2020). 
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Another important characteristic of 3D tourist maps is the balance between realism and cartographic generalization. 

While high geometric detail improves recognisability of landmarks, excessive realism may reduce readability and 

overload the visual representation. Therefore, three-dimensional cartographic models must preserve the fundamental 

cartographic principles of selection, classification, symbolization and hierarchy. In tourism applications, this balance is 

particularly important because the main landmark must remain dominant, while supporting information such as 

infrastructure, services and access routes must be clearly organized and visually compatible with the model. The 

integration of a purpose-built symbol system further enhances wayfinding and thematic interpretation within the three-

dimensional environment (Kotseva, 2011; Bandrova, 2005). 

Three-dimensional cartographic modelling is especially appropriate for historic urban environments characterized by 

complex morphology, layered symbolism and strong visual identity. In such contexts, conventional two-dimensional 

tourist maps often fail to communicate the architectural character of landmarks or their relationship to surrounding 

public space. A 3D cartographic representation allows simultaneous visualization of buildings, pedestrian areas, 

vegetation, transport infrastructure and urban furniture, thereby supporting spatial orientation and heritage 

interpretation. Additionally, 3D models can serve multiple purposes, including virtual visits, web-based dissemination, 

educational visualization and printed tourist information products, which increases their practical value for cultural 

tourism applications. 

The present study builds upon these conceptual foundations and presents a methodology for three-dimensional 

cartographic modelling aimed at cultural and religious tourism. The research focuses on the development of a detailed 

3D cartographic model of St. Nedelya Cathedral and its adjacent urban space in central Sofia. The model is created 

through the integration of heterogeneous spatial and visual data, including geodetic survey, cadastral information, 

architectural drawings, dendrological data, terrestrial photography and satellite imagery. This integrated cartographic 

database enables reconstruction of both geometric structure and visual appearance of the site, ensuring accuracy and 

recognisability of the resulting model. The workflow includes georeferencing, vectorization, terrain preparation, 

detailed modelling, photorealistic texturing and design of a tourism-oriented 3D symbol system. The resulting 

cartographic product supports orientation, interpretation of cultural heritage and visually intuitive communication of 

spatial context (Mihaylova, 2023). 

The objectives of the study are: (1) to integrate heterogeneous spatial and visual data into a coherent cartographic 

database; (2) to develop an accurate and visually convincing three-dimensional model of St. Nedelya Cathedral and its 

surroundings; (3) to design a tourism-oriented 3D symbol system adapted to the model; and (4) to evaluate the 

cartographic potential of the resulting product for cultural and religious tourism. The study also aims to demonstrate the 

applicability of 3D cartographic modelling as a specialized method for representing cultural heritage sites and 

supporting visitor orientation in historic urban environments. Through this case study, the paper contributes to the 

development of 3D cartography as a bridge between geospatial data, heritage visualization and user-oriented tourist 

communication. 

CONCEPTUAL FRAMEWORK FOR 3D TOURIST MAPS 

Three-dimensional cartographic representations have evolved significantly with the development of digital modelling 

technologies and interactive visualization environments. Unlike traditional maps, which rely primarily on planimetric 

abstraction, 3D cartographic models introduce volumetric representation, perspective visualization and realistic 

depiction of spatial relationships. These characteristics enhance spatial cognition and facilitate interpretation of complex 

urban environments. At the same time, 3D cartographic products must still follow the fundamental principles of 

cartography, including selection, generalization, symbolization and hierarchy of content. The challenge lies in 

combining visual realism with cartographic abstraction in a way that preserves clarity and thematic focus (Bandrova, 

2005; Haeberling, 2002). 

The literature distinguishes several types of three-dimensional cartographic products depending on their level of realism 

and method of visualization. These include real 3D maps, pseudo-3D maps, panoramic maps, block diagrams, virtual 

3D environments and animated cartographic models. Real 3D maps represent objects using true geometric volumes, 

while pseudo-3D maps simulate depth through perspective or shading techniques. Panoramic maps typically emphasize 

visual impression and landmark recognition, whereas virtual 3D environments allow interactive navigation and dynamic 

exploration of space. Despite these differences, all types share the objective of improving perception of spatial 

relationships and enhancing communication of complex environments (Haeberling, 2002; Zlatanova and Bandrova, 

1998). 

A broader classification of cartographic models has been proposed based on dimensionality, content, production 

medium and type of reality. Within this framework, cartographic products may be analogue or digital, two-dimensional 

or three-dimensional, static or dynamic, and realistic or symbolic. Digital 3D cartographic models used for tourism 
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applications are typically interactive, visually realistic and thematically specialized. This classification highlights the 

flexibility of contemporary cartography and emphasizes that 3D tourist maps represent a hybrid between cartographic 

visualization, architectural modelling and geospatial data integration (Petkov and Bandrova, 2020; Boyanova and 

Bandrova, 2012). 

For tourism-oriented cartographic products, the organization of content is particularly important (Brokou et al, 2021). 

Thematic hierarchy typically distinguishes between primary, secondary and additional information layers. The primary 

content includes the main landmark or group of landmarks that define the thematic focus of the map. In the context of 

cultural tourism, this is usually a heritage object such as a church, monument, historic building or archaeological site. 

Secondary content supports orientation and spatial understanding by including surrounding buildings, infrastructure, 

pedestrian areas, vegetation and urban furniture. Additional content includes labels, pictorial symbols, textures and 

explanatory elements that enhance readability and visual attractiveness. The appropriate balance between these levels 

ensures that the map communicates both spatial context and thematic emphasis effectively (Bandrova, 2005). 

An essential requirement in the design of 3D tourist maps is the balance between realism and cartographic 

generalization. Highly detailed models may increase recognisability but can also reduce legibility, particularly when 

thematic symbols and labels are added. Conversely, excessive simplification may weaken the visual identity of 

culturally significant objects. Therefore, cartographic generalization in 3D modelling involves selective simplification 

of geometry, controlled use of textures and careful design of symbol systems. The aim is to maintain recognisable 

architectural forms while ensuring that thematic information remains clearly visible and easily interpretable. This 

balance between realism and abstraction is a defining characteristic of three-dimensional cartography for tourism 

applications (Kotseva, 2011; Bandrova, 2005, Kapaj et al., 2022). 

Symbolization plays a central role in 3D tourist maps. In contrast to conventional 2D maps, symbols in a three-

dimensional environment must function within perspective visualization and varying viewing angles. This requires 

symbols that remain visible, readable and intuitively understandable regardless of orientation. Tourism-oriented symbol 

systems typically include markers for accommodation, restaurants, transport stops, cultural landmarks and services. 

These symbols must be hierarchically organized and visually compatible with the photorealistic model to avoid visual 

overload. In addition, they often function not only as cartographic signs but also as wayfinding elements that support 

navigation and decision-making within the represented environment (Kotseva, 2011; Bandrova, 2001). 

Another important conceptual aspect of 3D tourist maps is the role of spatial cognition and user perception. Three-

dimensional visualization improves users’ ability to understand spatial relationships, particularly in dense urban 

environments where height differences and building morphology influence orientation. The inclusion of landmarks, 

recognizable silhouettes and realistic textures enhances memory retention and facilitates navigation. This is especially 

relevant in cultural heritage environments, where architectural identity and visual dominance are key elements of 

interpretation. Consequently, 3D cartographic models serve not only as navigation tools but also as interpretative media 

communicating historical and cultural significance. 

From a methodological perspective, the development of 3D tourist maps requires integration of heterogeneous spatial 

datasets and modelling techniques. Geodetic surveys provide accurate geometric basis, cadastral data define building 

outlines, architectural drawings support façade reconstruction, and photographs enable photorealistic texturing. The 

combination of these data sources allows reconstruction of both geometry and visual appearance, which is essential for 

tourism-oriented visualization. The modelling workflow typically includes data preparation, georeferencing, 

vectorization, terrain modelling, object modelling, texturing and design of thematic symbol systems. Such structured 

workflow ensures consistency and cartographic control throughout the modelling process. 

Within this conceptual framework, the present study can be defined as a digital three-dimensional cartographic model 

with a specialized thematic focus on cultural and religious tourism. The model integrates realistic architectural 

representation with cartographic generalization and a purpose-built tourism symbol system. This approach emphasizes 

the communicative function of the map, where the cultural landmark remains dominant while supporting information 

enhances orientation and interpretation. The conceptual framework therefore combines principles of 3D cartography, 

tourist mapping and cultural heritage visualization, providing a basis for the methodological development presented in 

the following sections. 

STUDY AREA, DATA AND METHODS 

Study area and data 

St. Nedelya Cathedral is situated on one of the emblematic squares in the historic centre of Sofia (Wikipedia, 2026). 

The site combines religious significance, strong architectural presence, high transport accessibility, and a layered urban 

environment shaped by successive historical periods. The cathedral is surrounded by representative public and 
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administrative buildings, pedestrian areas, archaeological remains, parking zones, and green elements, while tram 

infrastructure and a metro station are located in immediate proximity. The square functions as an important urban node 

connecting major pedestrian flows and transport routes, which further increases its relevance for tourism and public 

orientation. The area therefore constitutes a suitable case study for three-dimensional cartographic modelling aimed at 

both cultural interpretation and visitor orientation in a complex urban setting. 

The historical significance of the cathedral further enhances its tourist value (Dimitrov et al, 2013). The church has 

medieval origins, has undergone several reconstructions over time, and today remains one of the spiritual and cultural 

symbols of Sofia. Its prominent central dome, bell tower, and characteristic masonry establish it as a visually dominant 

landmark within the surrounding urban fabric. The open spatial configuration of the square additionally emphasizes its 

visibility from multiple directions, reinforcing its role as a key orientation point. From a cartographic perspective, such 

a site requires a representation capable of communicating not only planimetric position, but also architectural identity, 

visual prominence, volumetric characteristics, and spatial relationships with the surrounding public space. These 

requirements make three-dimensional cartographic modelling particularly appropriate for representing the site and its 

functional context. 

The model was developed using a heterogeneous set of source materials to ensure both geometric accuracy and realistic 

visual representation. The primary input data included a geodetic survey of St. Nedelya Square at a scale of 1:500, 

cadastral data for surrounding buildings and boundaries, architectural drawings of selected façades, and dendrological 

survey data describing tree vegetation. These datasets provided the geometric framework for the three-dimensional 

reconstruction. They were complemented by field photographs with heights transferred from the geodetic survey, 

terrestrial photographs acquired specifically for the project, additional field measurements collected using a laser 

distance meter, and visual verification through Google Earth and Google Street View. This combination of sources 

allowed detailed documentation of façades, roof structures, pavements, urban furniture, and vegetation elements. 

In total, 233 terrestrial photographs were captured to document façades, textures, ornaments, pavements, and various 

urban details. These images were used both for geometric interpretation and for the creation of photorealistic textures. 

The integration of vector, raster, and attribute information enabled the reconstruction of both the geometry and the 

visual appearance of the study area in a cartographically controlled manner. The use of multiple complementary 

datasets also improved reliability and allowed cross-validation of dimensions, positions, and visual characteristics, 

resulting in a consistent and coherent three-dimensional cartographic model of the cathedral and its surrounding urban 

environment. 

Table 1 summarizes the main input datasets used in the 3D cartographic modelling process, together with their content 

and specific role in the development of the model. The geodetic survey provides the primary spatial basis, including the 

plan of the square, height information, curbs, stairs, and point features, which serve as the geometric foundation of the 

cartographic model. Cadastral data contribute building outlines and property boundaries, supporting control and 

completion of the broader urban framework. Architectural drawings supply façade details, openings, dimensions, and 

silhouette information, which are essential for detailed modelling of the cathedral and adjacent buildings. 

The dendrological survey provides information on tree types and positions, enabling accurate placement and 

differentiation of vegetation within the model. Field photographs and laser distance measurements document textures, 

ornaments, pavement details, and missing dimensions, and are used for both photorealistic texturing and geometric 

verification. Additionally, Google Earth and Google Street View imagery are used for roof interpretation, inaccessible 

viewpoints, and contextual visual control. Together, these heterogeneous datasets support the reconstruction of both 

geometry and visual appearance, ensuring accuracy and cartographic consistency throughout the modelling process. 

Table 1. Main input data and their role in the modelling process 

Data source Main content Role in modelling 

Geodetic survey 
Square plan, heights, curbs, stairs, 

point features 
Primary spatial basis for the 

cartographic model 

Cadastral data 
Building outlines and property 

context 
Control and completion of the 

urban framework 

Architectural drawings 
Facades, openings, dimensions and 

silhouette information 
Detailed modelling of the cathedral 

and adjacent buildings 

Dendrological survey Tree type and position 
Placement and differentiation of 

vegetation models 

Field photographs and laser 

measurements 
Textures, ornaments, pavement 

details, missing dimensions 
Photorealistic texturing and 

geometric control 
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Google Earth / Street View 
Roof and inaccessible-view 

control, contextual imagery 
Visual verification and 

complementary interpretation 

 

Modelling workflow 

The geodetic data served as the principal spatial basis because they provided more detailed and reliable information 

than the cadastral extract for many elements of the immediate surroundings, such as curbs, stairs, green contours, 

parking boundaries and street furniture. The cadastral data were used mainly for control of building outlines and for 

completing the broader urban context. Architectural drawings played a key role in reconstructing the façades of three 

neighbouring buildings and in clarifying the dimensions of the cathedral. The dendrological survey enabled the 

differentiated placement of broad-leaved and coniferous tree models. Field photographs and laser measurements were 

essential for modelling inaccessible façade details and for producing photorealistic textures. 

The workflow consisted of several consecutive stages (see Figure 1). First, the input materials were analysed, compared 

and transformed into a unified digital base. In AutoCAD-based processing, satellite images and additional plans were 

georeferenced, missing boundaries were vectorised and the cartographic basis was cleaned and structured. The prepared 

DXF files were then imported into SketchUp, which was selected as the primary modelling environment because it 

offers efficient tools for 3D modelling, reusable components and flexible texture management. Building outlines were 

transformed into closed polygons and extruded to their measured heights. Structural volumes of the cathedral, including 

the dome system, annexes, bell tower and colonnades, were created first, followed by the modelling of doors, windows, 

arches, columns, stairs and roof details. 

A terrain surface was tested from height points, but because the square is relatively flat and many of the measured 

heights corresponded to build elements such as curbs and stairs, a refined artificial surface better suited the purposes of 

the tourist map. This decision illustrates an important cartographic principle: the most metrically complete model is not 

always the most appropriate one for the intended communication task. In the present case, the model had to preserve 

geometric plausibility while maintaining visual clarity and efficient performance. 

The photorealistic appearance of the model was achieved through an extensive texturing process. Perspective images 

were rectified and edited using Microsoft Office Lens and Adobe Photoshop, after which they were imported as custom 

materials in SketchUp. The placement of many textures required individual manual adjustment in order to match the 

geometry of doors, windows, pavements and façade ornaments. The final symbol system for tourism was designed as a 

separate cartographic layer and included symbols for church, hotel, restaurant, café, metro station, tram stop, parking 

and archaeological remains. After initial testing, rectangular symbol designs were replaced with teardrop-shaped 

markers because the latter were more visible and easier to interpret in the 3D environment. 
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Figure 1. Workflow of the 3D cartographic modelling process 

RESULTS AND DISCUSSION 

Resulting 3D model and tourist content 

The final product is a detailed 3D cartographic model of St. Nedelya Cathedral and its adjacent urban space, designed 

specifically for cultural and religious tourism (Figure 2). The model includes the cathedral itself, three neighbouring 

buildings, a refined representation of the surrounding public space, pedestrian routes, tram infrastructure, green areas, 

tree vegetation, lighting elements, parking barriers and selected urban furniture. The level of detail is sufficient to 

preserve the architectural individuality of the cathedral and the recognisable urban character of the square, while still 

allowing thematic tourist information to be overlaid in a legible way. 

Quantitatively, the model comprises four building models, 293 textures, 34 trees, 13 green areas, 11 lighting fixtures, 59 

columns, 37 steps and a series of custom-designed tourist symbols (see Figure 3). In addition, a large number of doors 

and windows were modelled and textured individually in both the cathedral and the surrounding buildings. These 

figures demonstrate that the resulting 3D map is not a schematic illustration but a carefully structured cartographic 

product based on detailed spatial and visual documentation. 

A final outcome of the study is the development of a set of several mutually complementary 3D cartographic products 

and an evacuation scheme, created on the basis of the developed three-dimensional cartographic model of the St. 

Nedelya Cathedral Church and its surrounding space (see Figure 4). The resulting 3D maps present the site through 

different thematic perspectives and levels of detail, thereby supporting its visualisation, interpretation, and promotion in 

the context of cultural and religious tourism. In addition, the evacuation scheme extends the practical value of the model 

by demonstrating the potential of 3D cartography not only for tourism-oriented presentation, but also for orientation, 

safety, and visitor flow management within the site. 

From a tourism perspective, the model has several practical advantages. First, it improves orientation by making the 

main landmark and its access structure immediately recognisable. Second, it supports heritage interpretation because the 

form, materials and setting of the cathedral can be perceived in a way that is difficult to achieve through a conventional 

2D map. Third, the model integrates the principal point of interest with nearby services and transport infrastructure, 

which is important for real visitor behaviour. Finally, the product is suitable for multiple modes of use: static 

visualisation, virtual tour, web presentation, educational demonstration and printed tourist information. 

Proceedings, 10th International Conference on Cartography and GIS, 14-19 June 2026, Nessebar, Bulgaria 
ISSN: 1314-0604, Eds: Marinova S., Bandrova T., Konečný M.

259



 
Figure 2. Perspective view of the resulting 3D model of St. Nedelya Cathedral 

 

Figure 3. Perspective view of the resulting 3D model of St. Nedelya Cathedral with a symbol system for representing 

objects. 

 

Figure 4. Three-Dimensional Evacuation Plan of the Cathedral Church “St. Nedelya” 

Proceedings, 10th International Conference on Cartography and GIS, 14-19 June 2026, Nessebar, Bulgaria 
ISSN: 1314-0604, Eds: Marinova S., Bandrova T., Konečný M.

260



Discussion 

The designed symbol system plays a central role in this communicative function. In a purely photorealistic model, 

nearby services may remain visually present but semantically unclear. By introducing a limited and hierarchically 

organised set of tourism markers, the model becomes a more efficient medium for wayfinding. At the same time, the 

symbol system was deliberately restrained so that the cultural landmark would remain the dominant component of the 

map. This confirms the importance of generalization and content hierarchy in 3D cartography, where the temptation to 

include every visible detail may easily reduce thematic clarity. 

The study also highlights several methodological challenges. The integration of heterogeneous data required substantial 

preprocessing, especially where cadastral information, geodetic survey and image-based sources differed in level of 

detail. Satellite imagery was useful for general control but not always reliable for fine delineation because the crowns of 

trees obscured some ground features. The texturing stage was labour-intensive, as many images had to be rectified and 

positioned manually. These limitations do not reduce the value of the final product; rather, they show that high-quality 

3D tourist mapping still depends on expert cartographic judgement, not only on software automation. 

In a broader context, the case study demonstrates that 3D cartographic modelling is particularly appropriate for cultural 

and religious tourism in historic urban environments. Such environments are characterised by strong visual identity, 

layered symbolism, compact morphology and intensive visitor movement. A 3D map can communicate these qualities 

more effectively than a standard plan view because it combines spatial accuracy with experiential readability. The 

methodology may be transferred to other churches, monasteries, historic squares or pilgrimage-related sites, especially 

where the architectural landmark is inseparable from its immediate urban context. 

CONCLUSION 

The presented study confirms the applicability of 3D cartographic modelling as a specialized method for cultural and 

religious tourism. Based on the case of St. Nedelya Cathedral in Sofia, it demonstrates how geodetic, cadastral, 

architectural, photographic and field-measured data can be integrated into a coherent 3D cartographic product that is 

both accurate and visually accessible. The combination of detailed modelling, photorealistic texturing and a purpose-

built tourist symbol system allows the map to fulfil several functions simultaneously: orientation, interpretation, 

communication of landmark identity and support for digital dissemination. 

The main contribution of the work lies in the synthesis between cartographic principles and visually realistic modelling. 

Rather than treating the 3D model as a purely architectural or graphic object, the study frames it as a cartographic 

medium organised through content hierarchy, symbolization and generalization. This perspective is essential if 3D 

models are to be used effectively in tourism, education and heritage presentation. 

Future development may include multilingual annotation, interactive route planning, web-based navigation and 

integration with augmented or virtual reality environments. Such extensions would further strengthen the role of 3D 

cartography as a bridge between geospatial data, heritage interpretation and user-centred tourist communication. 

 

REFERENCES 

Bandrova, T. (2001) Symbol system for three-dimensional (3D) maps of settlements. PhD theses, University of Architecture, Civil 

Engineering and Geodesy, Sofia. 

Bandrova, T. (2005) Innovative technology for the creation of 3D maps. Data Science Journal, 4, 53-58. 

Boyanova, K., Bandrova, T. (2012) 3D mapping for needs of architecture. In: Proceedings of the 4th International Conference on 

Cartography and GIS, Vol. 1, 201-210. 

Brokou, D., Darra, A., Kavouras, M. (2021) The new role of cartography in modern tourism. AGILE: GIScience Series, 2, 19, 

Proceedings of the 24th AGILE Conference on Geographic Information Science, Editors: Partsinevelos, P. Kyriakidis, P. and 

Kavouras, M. https://doi.org/10.5194/agile-giss-2-19-2021 

Dinkov, D. (2016) Generation of 3D Panoramic Map for Tourism Management Applications. Proceedings, 6th International 

Conference on Cartography and GIS, 13-17 June 2016, Albena, Bulgaria ISSN: 1314-0604 

Dimitrov, B., Yankov, G., Stefanov, S., Hristova, K., Boyadzhieva, E., Ivanov, M., Nedevska, V. (2013) Medievel Sofia. A period of 

flowering and waning (7th -14th centuris), https://visitsofia.bg/catalog/en/Srednovekovna_SofiaEN/Srednovekovna_SofiaEN.pdf 

(available on 23.03.2026) 

Proceedings, 10th International Conference on Cartography and GIS, 14-19 June 2026, Nessebar, Bulgaria 
ISSN: 1314-0604, Eds: Marinova S., Bandrova T., Konečný M.

261



Haeberling, C. (2002) 3D presentation: A systematic evaluation of important graphic aspects. Online Proceedings of the 2nd ICA 

Mountain Cartography Workshop, Mt. Hood. 

Kapaj, A., Lin, E., Lanini-Maggi, S. (2022) The Effect of Abstract vs. Realistic 3D Visualization on Landmark and Route 

Knowledge Acquisition. 15th International Conference on Spatial Information Theory (COSIT 2022). Leibniz International 

Proceedings in Informatics (LIPIcs), Volume 240, pp. 15:1-15:8, Schloss Dagstuhl – Leibniz-Zentrum für Informatik 

https://doi.org/10.4230/LIPIcs.COSIT.2022.15 

Kotseva, V. (2011) Education in tourist cartography: current goals, methods and applications in alternative tourism. Conference: 

Management and Sustainable Development, Yundola, 

https://www.researchgate.net/publication/315653945_OBUCENIETO_PO_TURISTICESKA_KARTOGRAFIA_-

_AKTUALNI_CELI_METODI_I_PRILOZENIA_V_ALTERNATIVNIA_TURIZM (available on 03.02.2026) 

Lapaine, M., Midtbø, T., Gartner, G., Bandrova, T., Wang, T., Shen, J. (2021) Definition of the map. Advances in Cartography and 

GIScience of the International Cartographic Association, 3, 1-8. 

Mihaylova, M. A. (2023) 3D cartographic modelling for the purposes of cultural and religious tourism. Diploma thesis, University of 

Architecture, Civil Engineering and Geodesy, Sofia. 

Petkov, D., Bandrova, T. (2020) Classification of cartographic models according to their content, dimensionality, material of 

production and types of reality. InterCarto. InterGIS, 26(1), 434-446. 

Wikipedia (2026) Saint Nedelya Cathedral, Sofia, https://en.wikipedia.org/wiki/Saint_Nedelya_Cathedral,_Sofia (available on 

23.03.2026)  

Zlatanova, S., Bandrova, T. (1998) User requirements for the third dimensionality. E-mail Seminar: In: Maps of the Future, Vol. 1, 

61-72. 

 

BIOGRAPHY 

 

 

Martina Mihaylova-Hristova is a PhD student at the Faculty of Geodesy at the University of 

Architecture, Civil Engineering and Geodesy in Sofia. Her research interests are primarily 

focused on GIS, photogrammetry, and their application in 3D cartography and the digital 

representation of cultural heritage. Her diploma thesis explores the development of a detailed 

3D cartographic model of St. Nedelya Cathedral and its surrounding urban environment, aimed 

at enhancing cultural and religious tourism through advanced geospatial visualization. 

Professionally, she works as a GIS Expert and BIM Surveyor at STRABAG, where her core 

responsibilities center on the management, analysis, and optimization of geospatial databases, as 

well as the transformation of complex spatial data into practical tools for operational decision-

making. She is actively involved in photogrammetric data acquisition and processing, spatial 

analysis, and quantity surveying, applying advanced GIS and photogrammetric methods in real-

world engineering and construction contexts. 

 

 

Prof. Temenoujka Bandrova is President of the Bulgarian Cartographic Association (2011-) and 

Head of the Department of Photogrammetry and Cartography (2019-) at the University of 

Architecture, Civil Engineering and Geodesy in Sofia. She served as Vice-President of the 

International Cartographic Association (2019–2023) and previously as Co-Chair of the 

Commission on Cartography and Children (2007–2011). She is a member of the Council Board 

at the International Society for Digital Earth. She also serves as a member of the International 

Cartographic Association (ICA) Commissions on Map Projections and on Cartography in Early 

Warning and Crisis Management. In addition, she is a member of the editorial groups of the 

International Journal of Digital Earth, Cartographia and Geoinformatika Journal (Croatia). Prof. 

Bandrova was a Project Manager at DataMap Ltd., where her school atlases and maps are 

published. She has authored more than 150 scientific publications, 40 school atlases, and over 

100 wall maps in geography and history. She is also the organizer of the International 

Conferences on Cartography and GIS series. 

 

Proceedings, 10th International Conference on Cartography and GIS, 14-19 June 2026, Nessebar, Bulgaria 
ISSN: 1314-0604, Eds: Marinova S., Bandrova T., Konečný M.

262


	10ICCGIS2026_25
	THREE-DIMENSIONAL CARTOGRAPHIC MODELING FOR CULTURAL HERITAGE VISUALIZATION: A CASE STUDY OF ST. NEDELYA CATHEDRAL, SOFIA


