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Abstract:

Preserving documentary legacy is crucial for promoting cultural values, education,
and societal growth. However, challenges such as environmental factors, financial
concerns, and legal requirements necessitate proper preservation strategies.
Advancements in 3D modeling and digital technologies have revolutionized the
study and preservation of historical architecture, enhancing understanding and
communication. Rendering engines and immersive technologies play a crucial role
in 3D modeling and visualization, empowering artists to enhance visual quality and
engagement. The Turin 1911 project focuses on digitally reconstructing historical
buildings, addressing limitations to achieve a faithful representation. The Pavilion
of Hungary serves as a notable case study, showcasing comprehensive approaches
to creating accurate 2D representations and subsequent 3D models. The 3D
modeling phase involves shape creation, refinement in 3Ds Max Studio, and
optimization for AR experiences. Preservation of documentary legacy,
advancements in 3D modeling, rendering engines, and immersive technologies
contribute to preserving, understanding, and visualizing historical documents and
architectural heritage. The Turin 1911 Case Study demonstrates the challenges and
meticulous steps involved in digitally reconstructing historical buildings, creating
immersive experiences for viewers. The integration of preservation strategies,
digital technologies, and immersive experiences contributes to protecting and
enhancing cultural heritage for present and future generations.
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INTRODUCTION

The inability to personally encounter historical-architectural heritage that has
vanished poses a significant obstacle to comprehending the past. While experts in
the field can partially overcome this limitation by studying original documentation,
such as drawings, photographs, and written sources predominantly preserved in
archives, the majority of people lack the technical expertise to fully grasp two-
dimensional drawings and encounter difficulties accessing historical images. Even
for non-experts, the idea of witnessing magnificent creations from the past as if
they were still present holds immense appeal.

Recent advancements in 3D modeling and digital technologies have brought about
a revolutionary transformation in the exploration and preservation of historical
architecture. These immersive 3D digital models serve as comprehensive
representations, capturing the essence of architectural entities shaped by their
historical contexts. Tools like AutoCAD and 3D Studio Max have played a pivotal
role in reshaping map creation and architectural visualization by incorporating
documentary sources, thereby enriching our understanding and facilitating
effective communication.

Within the realm of 3D modeling and visualization, the careful selection of
rendering engines and immersive technologies becomes crucial. Rendering engines
such as V-Ray and AR360 offer distinct features, while immersive technologies like
Augmented Reality (AR) provide interactive experiences. Choosing the right tools
empowers artists and designers to enhance the visual quality and engagement of
3D models, elevating the overall experience.

The primary objective of this thesis aligns precisely with the aforementioned goal:
to make the splendor of past architectural marvels accessible to everyone.
Specifically, the Turin 1911 project focuses on digitally reconstructing historical
buildings and achieving a heightened sense of realism in visualization. However,
this digital reconstruction process faces challenges due to limited visual material
and a lack of interpretative and contextual understanding. Nonetheless, by
addressing these limitations, it becomes possible to achieve a faithful
representation of historical architecture.
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A notable case study within the Turin 1911 project revolves around the Pavilion of
Hungary. By integrating technical drawings and historical imagery, a
comprehensive approach is adopted to create accurate 2D representations and
subsequent 3D models. The workflow entails meticulous data gathering, the
transformation of black and white images into colorized formats, and thorough
verification of technical drawings.

In the context of the Turin 1911 project, geomatics and photogrammetry activities
played a crucial role in capturing and analyzing data associated with the exhibition
site, the Parco del Valentino, and its structures. Geomatics, an interdisciplinary field
combining geospatial analysis and information technology, was employed to collect
and process spatial data for the project.

Photogrammetry, a technique utilizing photographs to create precise 3D models,
was specifically utilized for aerial photogrammetry in this research. A series of
aerial photographs were taken, capturing the exhibition site from various angles
and elevations. These photographs underwent subsequent processing using
photogrammetry software, resulting in the generation of a point cloud. The point
cloud represents the 3D coordinates of points on the terrain.

Further processing of the point cloud data involved constructing a triangulated
mesh, accurately depicting the topography of the Parco del Valentino. This mesh
serves as the foundational structure for the virtual environment that faithfully
recreates the exhibition site.

By harnessing the power of geomatics and photogrammetry, the project team
successfully captured detailed spatial information related to the exhibition site and
its structures. This data serves as a valuable resource for creating an immersive and
precise virtual representation of the Turin 1911 International Exhibition of Industry
and Labor.

The first chapter of the thesis will delve into an analysis of the technologies

employed to achieve the intended objective, covering modeling techniques and the
creation of the virtual world.
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Subsequently, the second chapter will commence with a concise historical
introduction, laying the groundwork for a comprehensive explanation of the
modeling processes employed. Finally, the thesis will describe the step-by-step
process necessary for creating a captivating virtual environment.

In conclusion, the preservation of documentary legacy, the implementation of
effective protection strategies, the utilization of advancements in 3D modeling and
digital technologies, and the embrace of rendering engines and immersive
technologies are all crucial elements in preserving, understanding, and visualizing
historical documents, architectural heritage, and 3D models. The Turin 1911 Case
Study provides insights into the challenges and meticulous steps involved in
digitally reconstructing historical buildings and achieving a heightened sense of
realism in visualization, ultimately creating immersive and captivating experiences
for viewers.
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FROM HISTORICAL DOCUMENTATION TO CREATION THREE-
DIMENSIONAL MODELS

INTRODUCTION
The Significance of Preserving Documentary Legacy, Strategies for Protection,
Advancements in 3D Modeling and Digital Technologies, Revolutionizing Map
Creation and Architectural Visualization, and Rendering Engines for 3D Studio Max
and AR 360-Degree Experiences

Preserving documentary legacy is of great significance, yet it poses several
challenges. Archives, libraries, museums, and other repositories play a crucial role
in the preservation process. UNESCO defines documentary legacy as movable
objects comprising signs, codes, sounds, and pictures that are reproducible and the
outcome of a planned documenting process. Preservation ensures the longevity
and accessibility of documentary resources for future generations. However,
adverse environmental factors jeopardize a substantial portion of the world's
documentary legacy. Therefore, proper preservation strategies such as materials
conversion and conservation activities are essential.

Documentary heritage holds immense value as it reflects a nation's culture,
identity, and disseminates information in various concrete forms. It offers
opportunities for learning, social justice, cultural values, enjoyment, and
inspiration. Preserving documentary legacy extends the useful life of materials,
making them accessible and valuable to society. It promotes people's opinions,
imagination, cultural values, educational possibilities, growth, prosperity, and
contributes to the social credit system.

Managing and preserving documentary heritage involves visual media, mechanical
vehicles, intermetallic materials, journals, and other conventional materials. Visual
documentation has become a vital research tool, requiring precise surveying for
monument understanding. Historians, academics, scientists, archivists, public
officials, journalists, politicians, and the general public are consumers of
documentary heritage. Preserving documentary heritage faces challenges related
to policies, financial concerns, legal requirements, knowledge and competencies,
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protection and conservation methods, user needs, and cultural and social
implications.

Advancements in 3D modeling and digital technologies have revolutionized the
study and preservation of historical architecture. Traditional architectural
representations have now been transformed into immersive 3D digital models,
enhancing the processes of structural surveying and depiction. The concept of 3D
modeling in historical architecture requires a comprehensive understanding of
architectural values and accurate documentation. These digital models serve as
meta-models, encompassing the complexity of buildings and representing specific
architectural entities with unique characteristics shaped by historical contexts.

The visualization of real and imaginary spaces has always been crucial in
architectural education and practice. AutoCAD, a widely used CAD software, has
revolutionized the process of creating accurate 2D maps by incorporating pictures
and documentary sources. Additionally, 3D Studio Max offers advanced
visualization capabilities, enhancing the visual quality of architectural models. By
integrating these tools with documentary sources, the generation of accurate maps
and realistic 3D models has become possible, enhancing the understanding,
communication, and appreciation of architectural designs.

In the realm of 3D modeling and visualization, the choice of rendering engine and
the incorporation of immersive technologies are crucial factors in enhancing the
visual experience. Each rendering engine, such as V-Ray, Arnold, Corona Renderer,
Mental Ray, and Redshift, offers distinct features and capabilities. Understanding
the strengths and weaknesses of each engine empowers artists and designers to
make informed decisions based on their specific needs and preferences. Immersive
technologies such as AR and AR360 further enhance the visualization of 3D models,
providing users with interactive and immersive experiences.

In conclusion, preserving documentary legacy, employing strategies for protection,
utilizing advancements in 3D modeling and digital technologies, revolutionizing
map creation and architectural visualization, and selecting the appropriate
rendering engine and embracing immersive technologies are all crucial elements in
the preservation, understanding, and visualization of historical documents,
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architectural heritage, and 3D models. These efforts contribute to the accessibility,
longevity, research, education, and cultural initiatives surrounding our valuable
heritage.

Preserving Documentary Legacy: Strategies and Challenges

Reasons in general to preserve historical evidence

The preservation of documentary legacy is greatly aided by the presence of
archives, libraries, museums, and other repositories (Hedstrom & Montgomery,
1998). Documentary legacy is defined by UNESCO (2010) as objects that are
movable, made up of signs, codes, sounds, and pictures; capable of preservation;
reproducible; and the results of a planned documenting process. According to
Sawant (2014), preservation is the process of keeping library and archive items in
good condition so that they can be used in their original physical form or in other
useful ways.

According to Kamatula and Mnkeni-Saurombe (2013), documentary property holds
immense significance as a vital element of a nation's culture and a source of
identity. However, Edmondson (2002) highlights a concerning reality: a significant
portion of the world's documentary legacy is at risk of vanishing due to adverse
environmental factors. Factors like humidity and moisture, air pollution, and water
damage pose significant threats to the preservation of these valuable documents.
Proper preservation is essential to guarantee the lasting accessibility, utilization,
and reusability of documentary resources. Two key strategies, namely Materials
Conversion and Conservation Activities, play crucial roles in achieving this goal.
Materials conversion involves replacing the original artifact while retaining at least
its intellectual content, ensuring the resource's longevity. On the other hand,
conservation activities focus on partially preserving the physical item through
methods like new binding, contributing to its proper preservation (Srivastava &
Kumar, 1986).

The documentary history of society holds immense value. As noted by Majumdar
(2005), this documented legacy serves as a vital means of illustrating culture
through diverse tangible forms that disseminate information. Kamatula and
Mnkeni-Saurombe (2013) further emphasize the significance of documentary
heritage, highlighting the various opportunities it provides individuals for
enhancing learning, promoting social justice, nurturing cultural values, and
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engaging in activities that bring enjoyment and inspiration. Accessing and
understanding this documentary heritage is crucial for recognizing the essential
role preservation plays in safeguarding our collective memory.

Documentary evidence comes in many forms

Preserving information in all its forms has been a significant pursuit throughout
human history (Adeeb & Ghonaimy, 1997). Majumdar (2005) classified
documented heritage into written and oral formats while examining preservation
and conservation. This vast collection of literature exists in written form across
diverse cultures and scripts, encompassing a wide range of surfaces that serve as
physical mediums for recording information. These surfaces include materials like
paper, parchment, papyrus, stone tablets, clay tablets, metal plates, and various
other mediums that have been employed throughout time to safeguard and
transmit written knowledge (Majumdar, 2005). Additionally, Boston (1998) offers
a range of management and preservation of different types of materials or
resources in his preserving guide. Boston separates them into five categories: visual
media, mechanical vehicles, intermetallic, and journal and other conventional
materials.

The most ancient and largest collection of documents, according to the author, is
those made of paper and other conventional materials. This classification is crucial
since it makes it easier to comprehend topics in terms of their origins. The
collection of historical manuscripts contained documents and writings from private
organizations and people involved in national activities. Another kind of
documentary history that was maintained was the collection of printed and
published works. It had a thorough selection of written works. These included a
variety of publications, including books, periodicals, journals, government reports,
Hansard, reports, maps, and a film collection. The Printable Publications Act
required the preservation of published and printed works. (Mkuwira, 2015)
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Figure 3; Pavilion of Hungary, Torino 1911 La Favolosa Esposizione, Carlo Moriondo

Documentary heritage conservation challenges
Preserving documentary legacy is a complex task that entails addressing various
challenges to ensure effective heritage conservation monitoring. Krtali and

14| Page



Hasenay (2012) emphasize the importance of considering multiple factors in the
preservation process. These factors encompass policies and strategies, financial
considerations, legal requirements, knowledge and competencies, protection and
conservation methods and techniques, user needs, as well as the cultural and social
implications of preservation.

The challenges in documentary heritage conservation arise from the need to
navigate and overcome these factors. Developing suitable policies and strategies is
essential to guide preservation efforts. Financial concerns pose a challenge in
allocating resources for the conservation and maintenance of documentary
materials. Legal requirements and compliance must be adhered to, ensuring that
the preservation activities align with relevant laws and regulations.

Preservation also requires a deep understanding of the knowledge and
competencies required to handle and safeguard diverse documentary forms.
Identifying suitable protection and conservation methods and techniques is crucial
to mitigate risks and ensure the longevity of the materials. Additionally, considering
the needs and expectations of users is vital to enhance accessibility and usability of
preserved documentary heritage.

Moreover, the cultural and social implications of preservation cannot be
overlooked. Documented heritage reflects the identity and history of communities,
making it necessary to approach preservation in a manner that respects and
preserves cultural values. Addressing these challenges in a comprehensive and
thoughtful manner is crucial to ensure the effective conservation and monitoring
of documentary heritage.

Strategies for Protecting Documentary Legacy

Preserving and protecting documentary heritage is a critical endeavor that requires
various methodologies and strategies. One approach is the implementation of
preservation strategies for documentary heritage, which includes methods such as
basic repairing, small repairs, binding, cleaning, dusting, photocopying, and
appropriate shelving techniques. These strategies aim to address challenges posed
by biological agents, environmental variables, and human impacts that can harm
the documentary heritage collection (Mkuwira, 2015).
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One crucial aspect of managing historical data is the digitization of archival records.
This involves converting physical records into digital formats to ensure easier
storage, access, and preservation. To facilitate this process, the creation of an
automated inventory system is essential. By utilizing electronic tools, archivists can
organize digitized documents, establish parameters for categorization, and
enhance user interaction. The automated inventory streamlines the management
of digitized records, making it simpler to retrieve and work with them effectively
(Morandin-Ahuerma et al., 2022).

The digitization of archival materials holds significant global potential, enabling the
creation of numerous academic, cultural, scientific, and other initiatives. It provides
a practical means of storing and accessing information, setting the stage for secure
utilization of archival records for study, commercial purposes, and legal objectives.
The digital preservation of archival records ensures their long-term availability and
facilitates their recovery and use in various domains (Morandin-Ahuerma et al.,
2022).

In summary, strategies for protecting documentary legacy encompass the
utilization of preservation methodologies, the digitization of historical data through
automated inventory systems, and the global potential offered by the digitalization
of archive materials. By implementing these strategies, the preservation,
accessibility, and utilization of documentary heritage can be effectively
safeguarded for present and future generations.
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standards for availability digital historical materials

The availability of digital historical materials relies on the adherence to specific
standards and guidelines throughout the digitization process. UNESCQO's book,
"Fundamental principles of digitalization of documentary legacy," provides a useful
approach that divides the digitization process into four major phases:
conceptualization, pre-digitization, computerized transformation, and post-
digitization procedures. These phases encompass critical tasks such as resource
evaluation, material selection, metadata collection, and quality control. However,
it is important to note that accessibility for individuals with impairments is often
overlooked in these actions (UNESCO, n.d.).

To establish an accessible user interface for documentary historical repositories,
UNESCO introduces both "basic guidelines" and "advanced guidelines." The basic
criteria serve as general recommendations for institutions, project managers, and
collectors who engage with documentary heritage and culture services. On the
other hand, the advanced guidelines are aimed at content producers such as
editors and web developers (UNESCO, 2020).
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To ensure accessibility in the digital repository creation process, several principles
and ideas should be followed. Firstly, it is crucial to consider accessibility from the
outset rather than treating it as an afterthought during document digitalization.
Adequate budget allocation for accessibility considerations is necessary.
Additionally, involving individuals with impairments and accessibility specialists
throughout the process is important to gain valuable insights. Collaboration with
subject-matter and document-specific material specialists is essential for effective
implementation. Clear and concise language should be used to describe the subject
matter, and accessibility considerations should be incorporated when designing
digital platforms. Conducting training sessions on digital accessible awareness for
stakeholders is recommended, with direct engagement of individuals with
impairments to understand their challenges.

These fundamental principles establish the foundation for accessibility in digital
documentary history. It should be noted that additional technical procedures may
be required to ensure successful implementation. Advanced ideas for achieving
accessibility in digital historical materials include capturing high-quality digital
photos with textual descriptions, ensuring high resolution and adjustability of
digital photographs, making PDF files viewable on screens, supplementing videos
with subtitles or sign language interpretation, including text transcripts for audio
files, providing content in multiple languages, and exploring diverse methods for
conveying the material.

Adhering to these standards and guidelines enhances the availability and
accessibility of digital historical materials, allowing individuals with impairments to
engage with and benefit from the digitized documentary legacy (UNESCO, 2020).

Advancements in 3D Modeling and Digital Technologies in Historical
Architecture

Historical architecture and 3D models
The integration of 3D models and digital technologies has revolutionized the field
of historical architecture, particularly in structural surveying and depiction. In the
past, architectural representations were limited to two-dimensional drawings.
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However, with the advent of 3D models, data, and digital modeling technologies,
significant advancements have been achieved.

Structural surveying plays a crucial role in assessing the condition and integrity of
buildings and structures. By utilizing 3D models and digital technologies like laser
scanning and photogrammetry, accurate and detailed representations of
architectural structures can be generated. This enhances the efficiency and
accuracy of structural surveying, enabling a comprehensive understanding of the
structure's physical properties.

Depiction, on the other hand, involves visually representing architectural designs
and structures. Traditional two-dimensional drawings have been transformed by
3D models and digital technologies. These digital models capture intricate details,
textures, and spatial relationships, resulting in more realistic and immersive
representations of historical architecture.

The integration of 3D models and digital technologies has not only revolutionized
surveying and depiction but also transformed how historical architecture is
communicated and understood. Stakeholders can now engage with architectural
designs and structures in an immersive and interactive manner, thanks to enhanced
visualization capabilities. This facilitates better communication, analysis, and
preservation of architectural heritage, leading to a deeper understanding and
appreciation of historical architecture.

In the context of 3D modeling, it is important to acknowledge the conceptual
connection between architectural history and knowledge. Digital models serve as
meta-models for complex architectural structures, capturing their unique
characteristics, historical events, and cultural developments. These models go
beyond virtual non-places found in computer game platforms, as they represent
specific architectural individuals within their historical and contextual contexts.

In summary, the integration of 3D models and digital technologies has significantly
advanced the fields of structural surveying and depiction in historical architecture.
The shift from two-dimensional drawings to 3D models has resulted in more
accurate representations of architectural structures. These technologies have
improved visualization, analysis, and communication, leading to a better
understanding and preservation of architectural heritage. The use of 3D models as
meta-models for architectural history further enhances the capture and
representation of complex architectural characteristics and their historical
significance.
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Figure 5: The north view of the Pavilion at the primary step of 3D modeling (Author)

Figure 6: The south view of the Pavilion at the primary step of 3D modeling (Author)

Exploring the Significance of Architectural Models in Historical Studies
Architectural models hold immense significance in the realm of historical studies.
They serve as the ultimate output of architectural surveys, encapsulating the
essence of architectural modifications. The transition from traditional surveying
methods to 3D optical measurement techniques has greatly influenced the
development of architectural models. Moreover, the interplay between the subject
of study, the phenomenal reality it represents, and the model itself plays a crucial
role in understanding architectural history.

Architectural models can be created manually or automatically using advanced

software such as CAD (Computer-Aided Design) and BIM (Building Information
Modeling). They can be either static or dynamic, allowing for manipulation and
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interactivity. However, it is vital to establish appropriate standards for their
creation and utilization.

When examining architectural history, the physical environment shaped by human
beings becomes a focal point. Its palpable existence and its significance as a
temporal and geographical occurrence form the core subjects of historical
architectural studies. By referencing Paul Ricoeur's insights on the narrative aspect
of construction and the historical dimension of architectural form, we can perceive
architectural models as visual representations of architectural stories. These
models provide a tangible means to explore and analyze the historical context and
evolution of architectural structures.

In summary, architectural models have a profound significance in historical studies.
They serve as a tangible representation of architectural modifications and
advancements. The adoption of 3D optical measurement methods and advanced
software has enhanced the creation and manipulation of these models. By
considering the narrative aspect of architecture and its historical significance,
architectural models offer valuable insights into the development and contextual
understanding of architectural history.

Reverse Modelling and Digital Technologies in Historical Architecture
The Reverse Modelling process is a methodological approach in historical
architecture that involves creating digital models based on a digital surface
survey. By utilizing techniques like laser scanning or photogrammetry, a
comprehensive survey of the physical surface is conducted. The collected data is
then used to generate a digital model using polygonal or polynomial modeling
techniques.
Unlike traditional modeling methods, which rely on pre-existing physical structures,
the Reverse Modelling process begins with the digital representation of the surface.
This approach offers increased flexibility and accuracy in capturing the intricate
details of historical architectural elements. It allows for a more precise and detailed
digital reconstruction of historical structures, enhancing the study, analysis, and
preservation of architectural heritage.
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Surveying for Building Analysis and Preservation: Methods and Challenges
Finding a building's measurements, geometry, form, materials, etc. entails
surveying it. This stage is essential because it advances our knowledge of the
structure and actively promotes preservation strategy. (Pocobelli et al., 2018)

Surveys have historically been conducted using the triangulation process, which
entails physically obtaining measurements, marking reference points (referred to
as stations), and triangulating each corner using a laser instrument or meter rule
tape. Because every point of the construction is determined using two
measurements, error propagation is restrained. The combination of Digital
Photogrammetry and Laser Scanning is now popular, as mentioned in several of the
papers we studied. Because the pictures produced by digital photogrammetry are
captured from various angles, the method is founded on the triangulation concept.
Integrating it with laser scanners enables the acquisition of high-resolution images
of the textures of materials and, as a result, data on material deterioration. Post-
processing of the images is necessary, and this can often be done with only one
software product. However, due to the need for accurate calibration on both
devices and the possibility of error propagation, the combining of Laser Scanning
results and Digital Photogrammetry outcomes can be sensitive. (Pocobelli et al.,
2018)

Revolutionizing Map Creation and Architectural Visualization

The visualization of real and imaginary space has long been a fundamental aspect
of architectural education and practice (Evans, 1989). Architects extensively rely on
visual methods and techniques to develop compositions, communicate abstract
concepts, specify design products, and analyze design ideas. Published
photographs and drawings play a crucial role in our understanding of world
architecture, often surpassing personal experience.

The emphasis on the visual in architecture is not coincidental, as human interaction
with the natural and built environment is predominantly visual (Gombrich, 1990).
Visual information is essential for various activities, from aesthetic appreciation to
action planning, enabling the analysis and formulation of ideas. Visualization has
proven to be a valuable tool in understanding and controlling complex processes,
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evident in the widespread use of pictorial instructions for tasks like assembling
furniture or tying knots.

Creating Accurate 2D Maps: Incorporating Pictures and Documentary Sources with
AutoCAD and Beyond

When it comes to drawing 2D maps, AutoCAD has emerged as a leading CAD
software that has reshaped the entire process through its integration of pictures
and documentary sources. While AutoCAD stands out, it's important to
acknowledge the presence of other CAD software options in the market, each
offering unique features for map creation. By understanding these differences,
designers can make informed decisions about selecting the most suitable tool for
their specific needs.

AutoCAD, renowned for its widespread usage and popularity, provides designers
with a comprehensive suite of tools explicitly designed for seamlessly integrating
visual and documentary references into 2D maps. Leveraging aerial and satellite
imagery, along with digitized documentary sources, AutoCAD empowers users to
create accurate representations of various elements such as topography, land use,
and infrastructure. This results in highly precise and detailed maps that effectively
communicate spatial information.

One notable feature that sets AutoCAD apart is its georeferencing capability,
enabling the alignment of images with the map's coordinate system. This
functionality ensures that the integrated pictures and documentary sources are
accurately placed within the spatial context of the map. By precisely overlaying
georeferenced images, AutoCAD enhances the overall spatial accuracy, enabling
designers to seamlessly work with real-world data.

Moreover, AutoCAD offers robust digitizing tools that allow designers to trace and
convert relevant features from documentary sources into editable and analyzable
entities. This capability empowers designers to extract valuable information from
historical maps, surveys, or other documentary sources, seamlessly integrating
them into their 2D maps. By digitizing features such as roads, buildings, or
boundaries, AutoCAD facilitates further analysis, modification, and integration of
the captured information.

The utilization of pictures and documentary sources in map creation using AutoCAD
brings forth several remarkable benefits. Firstly, it significantly enhances the
accuracy and efficiency of the mapping process by directly integrating visual
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references, minimizing manual measurement errors, and ensuring that the
resulting map precisely reflects the actual landscape. Additionally, AutoCAD's
ability to represent intricate details supports decision-making in urban planning
and design projects. Designers can thoroughly analyze existing conditions, evaluate
the impact of proposed changes, and effectively communicate their ideas.
Furthermore, AutoCAD's capabilities in incorporating pictures and documentary
sources also contribute to the preservation and analysis of historical sites. By
digitizing and integrating historical maps or archival photographs, designers can
create visual records of historical landscapes and structures. This not only aids in
documenting and safeguarding architectural heritage but also enables researchers
and historians to study and analyze historical developments and changes over time.
While AutoCAD excels with its powerful capabilities for map creation, it's important
to recognize the presence of alternative CAD software options. These alternatives
may offer distinct features, user interfaces, or specific strengths tailored to diverse
mapping requirements. Evaluating these options based on the specific needs and
preferences of the project is crucial to ensure the selection of the most appropriate
CAD software for drawing 2D maps.

In summary, AutoCAD's integration of pictures and documentary sources has
revolutionized the process of creating accurate 2D maps. Its georeferencing
capability, digitizing tools, and robust feature set empower designers to produce
precise and detailed maps, enhancing accuracy, efficiency, and decision-making in
the fields of urban planning, architecture, and engineering. While AutoCAD remains
a widely used CAD software, designers should consider exploring other options to
choose the software that best aligns with their specific mapping needs.

Producing 2D Maps in AutoCAD Using Pictures and Documentary Sources
Producing accurate and detailed 2D maps in AutoCAD using pictures and
documentary sources involves utilizing the power of AutoCAD software to create
precise and informative maps. By incorporating visual references such as aerial
photographs, satellite images, topographic maps, and survey data, designers can
accurately represent the desired location or site. The process typically begins with
gathering the necessary reference material, which serves as the foundation for
creating the 2D map. This material may require preparation, such as resizing or
converting file formats, to ensure compatibility with AutoCAD.
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Setting up the AutoCAD environment is essential to match the scale, units, and
coordinate system of the reference material. This step ensures accurate
measurements and alignment between the imported data and the AutoCAD
drawing. Using the imported pictures and documentary sources, designers create
the base map by tracing or digitizing key features and boundaries of the location or
site. Various AutoCAD tools, such as polylines, arcs, and splines, are utilized to
accurately represent the outlines and contours of objects on the map. To enhance
the map's accuracy and visual appeal, additional details and features are added.
This may involve labeling landmarks, roads, buildings, vegetation, and other
relevant elements. AutoCAD provides tools such as text, hatch patterns, and
symbols for annotation and representation. Throughout the process, designers
review and refine the 2D map to ensure accuracy, completeness, and suitability for
the intended purpose. Final adjustments and corrections are made before
exporting or printing the map for use in various applications, such as urban
planning, architecture, engineering, or historical analysis.

By leveraging AutoCAD's capabilities and integrating pictures and documentary
sources, designers can create accurate, detailed, and informative 2D maps that
serve as valuable tools in understanding and visualizing spatial information. The
utilization of pictures and documentary sources in map creation brings several
benefits, including improved accuracy and efficiency, detailed representation of
the landscape, enhanced decision-making in urban planning and design projects, as
well as the preservation and analysis of historical sites. AutoCAD's powerful
capabilities enable designers to incorporate pictures and documentary sources,
resulting in accurate, detailed, and informative maps that serve various purposes
in urban planning, architecture, and engineering.

Producing 3D models in AutoCAD Using 2D Maps with real references
Producing accurate and detailed 3D models in AutoCAD using 2D maps as
references involves several key steps. It begins with gathering the necessary 2D
maps and drawings that provide information about the object or structure to be
modeled. These references serve as the foundation for the 3D model, ensuring its
accuracy and fidelity.

Using the 2D maps as a guide, designers then translate the flat representations into
three-dimensional objects in AutoCAD. This conversion process utilizes various 3D
modeling techniques such as extrusion, lofting, sweeping, or revolving to create the
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basic geometry of the model. Designers need to have a solid understanding of
AutoCAD's 3D modeling tools and techniques to accomplish this effectively.

Once the basic 3D geometry is established, designers shift their focus to adding
intricate details and refining the model's appearance. This involves incorporating
accurate dimensions, textures, materials, and surface finishes based on the
information provided by the 2D maps. AutoCAD's rendering capabilities and
material libraries play a crucial role in enhancing the realism of the model.
Throughout the process, designers meticulously review and refine the 3D model to
ensure its accuracy and alignment with the original 2D maps. Proportions, shapes,
and edges are adjusted to achieve a high level of precision and detail. It is an
iterative process that requires careful scrutiny and attention to eliminate any
discrepancies or errors.

Validation of the 3D model involves comparing it with the original 2D maps to
ensure that all dimensions and proportions align correctly. This phase is crucial in
verifying the accuracy of the model and ensuring its reliability for further use. Peer
review and feedback from stakeholders can provide valuable insights during this
validation process.

Once the 3D model is complete and validated, it can be exported or integrated into
other software or applications for various purposes. AutoCAD offers a range of file
formats that facilitate compatibility with different platforms and workflows. The
3D model can be utilized for presentations, simulations, analysis, or even physical
prototyping.

By leveraging AutoCAD's powerful capabilities and incorporating real-world
references, designers can create accurate and detailed 3D models that find
applications in various fields such as architecture, engineering, visualization, and
prototyping. The process allows designers to bring their ideas to life, communicate
them effectively in a three-dimensional space, and facilitate informed decision-
making in the design and construction process.

Exploring 3Ds Max: A Powerful and Distinctive 3D Modeling Software for
Architects
3Ds Max is widely recognized as a leading software in the field of 3D modeling and
animation, offering numerous advantages and capabilities that set it apart from
other software options, including popular programs like AutoCAD, SketchUp, and
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Rhino. In this article, we will delve into the strengths of 3Ds Max, highlighting its
unique advantages over these specific software choices in the architectural field.
One of the key advantages of 3Ds Makx lies in its extensive set of tools and features
that cater to the architectural industry. Whether you're creating intricate
architectural models, realistic visualizations, or captivating animations, 3Ds Max
provides a versatile platform that meets the specific needs of architects. Its
comprehensive toolset ensures that users have the necessary resources to bring
their creative visions to life.

Rendering capabilities play a crucial role in achieving high-quality architectural
visuals, and 3Ds Max excels in this area. The software offers advanced rendering
options such as V-Ray and Corona Renderer, which produce stunning and
photorealistic renderings. Moreover, 3Ds Max supports the integration of these
third-party renderers, allowing architects to choose the rendering engine that best
suits their specific needs and preferences. This flexibility sets it apart from other
software like AutoCAD and SketchUp, which have more limited rendering
capabilities.

Another noteworthy advantage of 3Ds Makx is its intuitive and customizable user
interface. The software allows architects to tailor their workspace to their specific
workflow preferences, enhancing productivity and efficiency. Whether you prefer
a specific layout, need to customize hotkeys, or want to create a custom toolbar,
3Ds Max offers the flexibility to adapt the software to match your individual
working style. This level of customization sets it apart from the more rigid interfaces
of AutoCAD, SketchUp, and Rhino.

Furthermore, 3Ds Max benefits from a thriving user community, which contributes
significantly to its advantages in the architectural field. With a large and active user
base, there are extensive online resources, tutorials, and plugins available
specifically catering to architects. This vibrant community fosters knowledge
sharing, problem-solving, and continual learning, making it easier for architects to
expand their skills and stay up to date with the latest trends and techniques in
architectural 3D modeling and visualization. This strong user community sets 3Ds
Max apart from other software choices in the architectural field.

When it comes to architectural visualization, 3Ds Max particularly shines in
comparison to software like AutoCAD, SketchUp, and Rhino. Its powerful features
and capabilities enable architects to create highly realistic and visually captivating
architectural visualizations. With a wide range of lighting, shading, and material
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options, architects can produce stunning and lifelike renderings that effectively
communicate design intent to clients and stakeholders. Additionally, 3Ds Max
excels in animation and simulation capabilities, allowing architects to create
dynamic walkthroughs, flyovers, and interactive presentations of their
architectural designs, providing a more immersive and engaging experience
compared to other software options.

The detailed texturing and material editing capabilities of 3Ds Max further enhance
the visual quality of architectural models. Architects can create and edit textures,
apply realistic materials, and adjust their properties, achieving intricate and
accurate representations of various surface finishes. This level of detail and realism
sets 3Ds Max apart from the more limited capabilities of AutoCAD, SketchUp, and
Rhino in this regard.

Furthermore, 3Ds Max offers specialized modeling features tailored to
architectural design, including advanced techniques like spline-based modeling and
parametric modeling. These tools empower architects to create complex
geometries, intricate architectural details, and parametric designs with ease,
surpassing the capabilities of AutoCAD, SketchUp, and Rhino.

Integration with other software is yet another advantage of using 3Ds Max in the
architectural field. The software seamlessly integrates with other commonly used
design and visualization tools, such as Autodesk Revit and Adobe Creative Suite,
allowing for efficient data exchange and a more streamlined workflow. This
interoperability distinguishes 3Ds Max from software options like AutoCAD and
Rhino, which may have more limited compatibility with external tools.

In conclusion, 3Ds Max stands out as a powerful and distinctive 3D modeling
software specifically tailored to the needs of architects. Its versatility, rendering
capabilities, customizable interface, and strong user community make it a
preferred choice over software options like AutoCAD, SketchUp, and Rhino. In the
realm of architectural visualization, 3Ds Max offers advanced visualization
capabilities, animation and simulation features, detailed texturing and material
editing, specialized modeling techniques, and seamless software integration. These
advantages contribute to the creation of highly realistic and visually appealing
architectural visualizations that aid in better understanding and communication of
design features, setting it apart from other software options in the architectural
field.
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Enhancing 3D Models in AutoCAD with 3D Studio Max: Phases and Techniques
Enhancing the level of detail, realism, and visual quality of a 3D model created in
AutoCAD can be achieved through a series of techniques using 3D Studio Max. By
taking advantage of the advanced features and capabilities of 3D Studio Max,
designers can refine and improve the initial AutoCAD model, resulting in a more
sophisticated and visually appealing outcome.

The process begins by importing the AutoCAD model into 3D Studio Max, ensuring
that the fundamental geometry and structure of the model are preserved as a
starting point for further enhancements. From there, the focus shifts to enhancing
the model's geometry and details. Using advanced modeling techniques such as
subdivision surfaces and polygonal modeling available in 3D Studio Max, designers
can add intricate details, refine the shape, and overall structure of the model.

The next phase involves applying materials and textures to enhance the visual
appearance and realism of the model. With a wide range of material creation and
mapping tools, 3D Studio Max enables designers to apply realistic surface textures,
reflections, transparency, and other material properties, assigning suitable
materials to different parts of the model to achieve the desired visual outcome.
Lighting and rendering play a crucial role in creating a visually appealing and
realistic 3D model. Designers utilize virtual lights within the scene, simulating
different lighting conditions to achieve the desired ambiance and leveraging
advanced rendering techniques in 3D Studio Max to generate high-quality images
with realistic lighting and shading effects.

Fine-tuning and refining the model are essential steps to ensure the desired level
of detail and accuracy. Designers meticulously review and make adjustments to
proportions, refine textures, smooth surfaces, and eliminate any inconsistencies or
imperfections, continuously iterating to achieve a polished and high-quality 3D
model. Once the improvements and refinements are complete, the refined 3D
model can be exported from 3D Studio Max in various file formats for further use.
This versatile output can be utilized in presentations, visualizations, animations,
virtual reality experiences, or seamlessly integrated into other design workflows.
By combining the strengths of AutoCAD and 3D Studio Max, designers have the
opportunity to enhance their 3D models, elevating them to a higher level of
realism, detail, and visual quality. This integrated workflow empowers designers to
create captivating visual representations that effectively communicate design
intent and engage viewers.
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Enhancing 3D Model Visualizations: Rendering Engines and AR 360-

Degree Experiences
In the world of 3D modeling and visualization, artists and designers strive to
enhance the visualization of 3D models by leveraging the strengths and features of
different rendering engines and embracing immersive technologies. The aim is to
elevate the visual experience and take it to new levels of realism and interactivity.
By understanding the unique capabilities of each rendering engine and exploring
immersive technologies, artists and designers can unlock the potential to create
stunning and captivating visual representations of their designs.
The selection of a suitable rendering engine is a crucial aspect of the process.
Various rendering engines, such as V-Ray, Arnold, Corona Renderer, Mental Ray,
and Redshift, offer different features and functionalities that cater to specific needs
and preferences. Factors like rendering speed, quality, ease of use, software
integration, and project requirements need to be considered when choosing the
right rendering engine. Understanding the strengths and weaknesses of each
engine empowers artists and designers to make informed decisions that align with
their vision and objectives.
Immersive technologies, including augmented reality (AR) and AR360, present
exciting opportunities to enhance the visualization of 3D models. AR overlays
virtual content onto the real world, providing an interactive and immersive
experience for users. AR360 combines immersive 360-degree views with
augmented elements, allowing users to explore virtual spaces and interact with
virtual objects or information in a captivating way. By embracing these
technologies, artists and designers can create immersive and engaging experiences
that bring their 3D models to life.
In summary, the aim of understanding the strengths and features of various
rendering engines and embracing immersive technologies is to elevate the
visualization of 3D models. It enables artists and designers to push the boundaries
of realism, interactivity, and engagement, ultimately creating visually stunning and
immersive experiences for their audiences.
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Comparison of Rendering Engines for 3D Studio Max
Various rendering engines available for 3D Studio Max, such as V-Ray (Evans, 1989),
Arnold (Barlow, Blakemore & Weston-Smith, 1990), Corona Renderer (Evans,
1989), Mental Ray, and Redshift (Barlow, Blakemore & Weston-Smith, 1990),
provide different features and capabilities, resulting in distinct rendering outputs.

A1

Figure 7: V-ray vs Corona, https://www.antoniobosi.com/maya-render-tests-reviews-comparisons/vray-vs-corona-render-
interior/

- V-Ray, known for its advanced lighting and shading techniques and
photorealistic results, is widely regarded as one of the top rendering engines
for 3D Studio Max (Evans, 1989). Arnold, on the other hand, offers a
physically-based rendering approach and is favored for its ease of use and
high-quality results (Barlow, Blakemore & Weston-Smith, 1990).

- Corona Renderer stands out for its user-friendly interface and fast,
interactive rendering capabilities, making it suitable for architectural
visualization and interior design projects (Evans, 1989). Although Mental
Ray, a previously popular rendering engine, has been discontinued, it offered
advanced ray tracing, global illumination, and support for advanced
materials. Redshift, a GPU-accelerated rendering engine, is known for its
speed and efficiency, leveraging the power of modern graphics cards for fast
rendering times and supporting features like volumetric rendering and
subsurface scattering (Barlow, Blakemore & Weston-Smith, 1990).

When selecting a rendering engine for 3D Studio Max, considerations such as
rendering speed, quality, ease of use, integration with the software, and specific
project requirements should be taken into account (Evans, 1989; Barlow,
Blakemore & Weston-Smith, 1990). Each rendering engine has its own strengths
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and weaknesses, and artists should assess their needs and preferences to make an
informed decision.

Rendering Architectural Models in 3D Studio Max with V-Ray
Rendering architectural models in 3D Studio Max using V-Ray involves several
phases to ensure the creation of realistic and visually appealing renderings of
architectural designs (Chaos Group, n.d.). The process begins with scene
preparation, where the 3D model of the architectural structure is imported into the
software, and the scene scale, units, and coordinate system are set (Chaos Group,
n.d.).
Next, the lighting setup phase takes place, where virtual lights are placed in the
scene, their intensity and color are adjusted, and global illumination techniques are
utilized to achieve realistic lighting effects (Chaos Group, n.d.). Simultaneously,
specific materials are created and applied to the surfaces of the architectural
model, utilizing V-Ray's wide range of material options and customization features
(Chaos Group, n.d.). This allows designers to replicate different surface finishes
such as concrete, glass, wood, or metal.
Proper camera placement is crucial for capturing the desired perspective and
composition of the architectural model. Designers position the camera within the
scene and make adjustments to focal length, depth of field, and other parameters
to achieve the desired visual impact (Chaos Group, n.d.). Once the scene, lighting,
materials, and camera settings are finalized, the rendering process begins. V-Ray
calculates the lighting, shadows, reflections, and other visual elements to generate
the final high-quality render of the architectural model (Chaos Group, n.d.).
After rendering, post-processing techniques can be applied to further enhance the
visual output. This may include adjustments to brightness, contrast, color balance,
and the addition of effects such as depth of field or lens flares to achieve the
desired aesthetic result (Chaos Group, n.d.). These post-processing steps
contribute to the overall refinement and quality of the architectural renderings.

Immersive Technologies: VR, AR, and AR360 Comparative Analysis
Virtual Reality (VR), Augmented Reality (AR), and Augmented Reality 360 Degrees
(AR360) are immersive technologies that enhance our perception and interaction
with digital content. While they share similarities, each technology offers distinct
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experiences and applications. This comparison aims to provide a clear
understanding of the differences and similarities between VR, AR, and AR360.

VR creates a fully immersive digital environment that replaces the real world. Users
wear a HMD that covers their field of view and often includes motion tracking to
provide a sense of presence in the virtual world. VR technology enables users to
interact with and explore computer-generated environments, offering highly
immersive and realistic experiences.

AR overlays virtual content onto the real world, enhancing the user's perception of
reality. AR utilizes devices such as smartphones, tablets, or specialized glasses to
superimpose virtual objects, information, or animations onto the user's view of the
real world. Users can see and interact with both the real and virtual elements
simultaneously, creating a blended experience.

Figure 8: VR vs AR, https://www.cablematters.com/Blog/Virtual-Reality/vr-vs-ar

Augmented Reality 360 Degrees (AR360) combines the immersive aspect of 360-
degree content with the interactive elements of augmented reality. AR360 allows
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users to view and interact with virtual objects or information superimposed onto a
360-degree panoramic view of the real world. This technology offers an enhanced
perception and understanding of the environment by providing a more immersive
and interactive experience.

Figure 9: AR 360, https.//it.dreamstime.com/mani-che-tengono-compressa-mostra-cucina-bianca-e-di-legno-moderna-fondo-
schizzo-del-modello-cad-concetto-aumentato-realt%C3%A0-image145911263

While VR isolates users from the real world, AR and AR360 maintain a connection
to the physical environment. AR overlays virtual elements onto the user's real-
world view, while AR360 adds augmented content to a 360-degree captured
environment. Both AR and AR360 have a wider range of applications, including
gaming, education, architecture, and training.

AR 360-degree combines the immersive experience of 360-degree content with the
interactive elements of augmented reality technology. It allows users to view and
interact with virtual objects or information superimposed onto the real world,
enhancing their perception and understanding of the environment. This technology
has gained significant attention in various fields, including gaming, education,
marketing, and industrial applications.
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AR 360-degree involves several key components and processes. First, a 360-degree
capture or recording device, such as a 360-degree camera or specialized rig, is used
to capture a panoramic view of the real-world environment. This footage is then
processed and stitched together to create a seamless and immersive 360-degree
image or video. Next, augmented reality elements are overlaid onto the captured
360-degree content. Computer vision techniques are utilized to track the user's
position and orientation in real-time, ensuring precise alignment of virtual objects
or information with the real-world view. These augmented elements can include
3D models, animations, text, or interactive elements that provide additional
information or enhance the user's experience.

To view the AR 360-degree experience, users typically utilize a compatible device
such as a smartphone or a HMD. The device's camera and sensors track the user's
movements and adjust the augmented elements accordingly, creating a dynamic
and interactive AR experience. Users can explore the 360-degree environment by
moving their device or physically moving within the space, and the augmented
elements respond accordingly.

The benefits of AR 360-degree are numerous. It allows for a more immersive and
engaging user experience, enabling users to interact with virtual objects and
information in a natural and intuitive way. It has the potential to revolutionize
industries such as tourism, where users can virtually explore destinations before
visiting or experience historical sites in their original context. In education, AR 360-
degree can enhance learning by providing interactive visualizations and
simulations. In marketing and advertising, it offers new and creative ways to
showcase products or engage customers.

By understanding the differences and similarities between VR, AR, and AR360, we
can harness the power of these immersive technologies to create innovative and
engaging experiences in various fields.

Comparison of Software for Producing AR 360 Experiences from 3D Models in
3D Max Studio
Producing Augmented Reality 360 (AR360) experiences from 3D models created in
3D Max Studio requires the use of specialized software. This comparison provides
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an overview of different software options available for creating AR360 experiences
and their suitability for integrating 3D models into immersive augmented reality
environments.
Software for Producing AR 360 Experiences from 3D Models:

- Unity:
Unity is a popular game development engine that offers robust tools and features
for creating AR360 experiences. It supports the import of 3D models from 3D Max
Studio and provides a flexible platform for integrating them into interactive and
immersive AR environments (Unity Technologies).

1! Unity

Figure 10: Unity, https://unity.com/

- Unreal Engine:
Unreal Engine, another widely used game development engine, is suitable for
producing AR360 experiences. It offers advanced rendering capabilities and a user-
friendly interface for integrating 3D models from 3D Max Studio into realistic
augmented reality environments (Epic Games).

®

UNREAL

ENGINE

Figure 11: Unreal Engine, https://www.unrealengine.com/

- Vuforia:
Vuforia is an Augmented Reality platform that allows for the creation of AR
experiences, including AR360. It provides tools for image recognition and tracking,
enabling users to overlay 3D models onto real-world environments. Vuforia
supports the import of 3D models from 3D Max Studio and offers features for
adding interactive elements to the AR360 experience (Vuforia).
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2 vuforia:

Figure 12: Vuforia, https://developer.vuforia.com/

- ARCore and ARKit:
ARCore (for Android) and ARKit (for iOS) are software development kits (SDKs)
provided by Google and Apple, respectively. These SDKs enable developers to
create AR applications, including AR360 experiences, for mobile devices. They offer
tracking and mapping capabilities, allowing users to view 3D models in a 360-
degree augmented reality environment (Google Developers; Apple Developer).

)
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Figure 13:ARCore VS ARKit, https.//www.coletiv.com/blog/augmented-reality-app-arkit-arcore/

- WebAR:
WebAR technology allows users to access AR experiences directly through web
browsers, eliminating the need for dedicated mobile applications. Platforms such
as 8th Wall and A-Frame provide frameworks and libraries for creating AR360
experiences that can be accessed through web browsers on compatible devices
(8th Wall; A-Frame).

When producing AR360 experiences from 3D models in 3D Max Studio, software
options such as Unity, Unreal Engine, Vuforia, ARCore, ARKit, and WebAR offer
diverse features and capabilities. The choice of software depends on factors such
as the target platform, desired interactivity, and project requirements. Each
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software provides a unique set of tools to facilitate the integration of 3D models
into immersive AR360 experiences.

Creating Immersive AR 360-Degree Experiences from Interior Architectural

Models
Creating captivating AR 360-degree experiences from interior architectural models
in 3D Max Studio opens up exciting possibilities for showcasing and exploring
virtual spaces. This integrated process outlines the step-by-step phases involved in
producing such experiences, from model creation to interactive user interactions.
The first phase begins with the creation of a detailed 3D model of the interior
architectural space using 3D Max Studio. This involves accurately modeling the
walls, floors, furniture, and other elements present in the space. Texturing and
material assignment are applied to enhance the realism and visual quality of the
model.
Proper lighting techniques play a crucial role in creating a convincing AR
experience. During this phase, the lighting is carefully set up within the 3D Max
Studio environment to replicate the desired ambiance and atmosphere of the
interior space. The scene is organized to optimize performance and ensure a
smooth AR360 experience.
Once the interior architectural model is complete, it is exported from 3D Max
Studio into a format compatible with AR software and platforms. Commonly used
file formats such as FBX (Filmbox) and OBJ (Wavefront) are employed, allowing for
easy importation into AR development environments.
Specialized software or development environments like Unity or Unreal Engine are
utilized to import the exported 3D model and develop the AR360 experience. These
platforms provide the necessary tools to place the model in a real-world
environment using augmented reality techniques. Scale, position, and orientation
of the model within the AR space are defined during this phase.
To enhance user engagement, interactive elements are incorporated into the
AR360 experience. Users can interact with the interior architectural model, such as
switching between design options, changing materials, or accessing additional
information about specific elements within the space. User-friendly navigation
controls are implemented to facilitate seamless exploration of the virtual interior
environment.
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Thorough testing is conducted to ensure that the functionality, visual quality, and
performance of the AR360 experience meet the desired standards. User feedback
and testing play a vital role in identifying any issues or areas for improvement.
Refinements and adjustments are made based on the feedback received to
optimize the AR experience.

By following these step-by-step phases, interior architectural models created in 3D
Max Studio can be transformed into captivating AR 360-degree experiences. This
integrated process offers users an immersive and interactive exploration of virtual
interior spaces.

CONCLUSION

The preservation of documentary legacy is of immense significance, as it safeguards
our cultural heritage, promotes education, and provides insights into our past.
Adverse environmental factors pose a threat to this legacy, making preservation
strategies such as materials conversion and conservation activities necessary.
Documentary heritage serves as a concrete form of disseminating information,
reflecting our culture and history, and emphasizes the vital role preservation plays
in  maintaining our collective memory. Access to and understanding of
documentary heritage are essential for individuals from various fields, including
historians, academics, scientists, archivists, and the general public.

Strategies for protecting documentary legacy involve a range of methodologies and
principles aimed at preserving and enhancing accessibility. Repairing, cleaning,
photocopying, and digitization are key techniques used to mitigate the harmful
effects of biological agents, environmental factors, and human impacts on
documentary heritage. Digitization enables the creation of automated inventories
and facilitates easier organization, retrieval, and user interaction. Adherence to
UNESCO standards and a focus on accessibility considerations ensure the
availability and usefulness of digital historical materials.

Advancements in 3D modeling and digital technologies have revolutionized the
study and preservation of historical architecture. Immersive 3D digital models
provide a more accurate and comprehensive understanding of structures,
capturing their physical aspects as well as historical and cultural significance.
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Techniques such as reverse modeling, digital surface surveys, and laser scanning
have enhanced building analysis and preservation. The ongoing development of
new techniques continues to shape the field and promote effective preservation
strategies.

AutoCAD, 3D Studio Max, and documentary sources have revolutionized map
creation and architectural visualization. The integration of visual and documentary
sources in AutoCAD enables the creation of accurate 2D maps, while 3D Studio Max
enhances the realism and visual appeal of architectural models. The choice of
rendering engine and the integration of immersive technologies such as AR and
AR360 further enhance the visualization of 3D models, providing opportunities for
stunning renderings and captivating experiences.

Overall, the preservation of documentary legacy, the implementation of
preservation strategies, advancements in 3D modeling and digital technologies,
and the integration of immersive technologies contribute to the protection,
availability, and enhanced understanding of our cultural heritage for present and
future generations.
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The pavilion of Hungary Case study

Turin 1911: Digitally Reconstructing the World's Fair

Turin 1911' is a collaborative project between Politecnico di Torino and the
University of California San Diego (UCSD) that brings together a diverse team of
experts from various disciplines. The project's main objective is to digitally
reconstruct the Turin 1911 World's Fair, exploring the synergies between
traditional research methods and digital technologies. By recreating this lost
universe, the project aims to examine the fair as a significant expression of 20th-
century ideology and a symbol of modernity and progress.

Turin 1911: The World's Fair in Italy

UC San Diego

,“..‘ i f' ARTS AND HUMANITIES

Figure 14: Turin 911: The Wor/’s Fair in Italy, https://italyworldsfairs.org/
The Significance and Impact of the Universal Exhibition in Turin: A Case Study
of the "Fabulous Exhibition" of Turin 1911

The Case Study of Turin in 1911 examines the significance and impact of the
Universal Exhibition held in Turin from April 29 to November 19. This grand
exhibition, organized to celebrate the momentous occasion of Italy's fiftieth
anniversary of Unification, drew an impressive crowd of approximately 7 million
visitors.

The decision to hold three simultaneous exhibitions in Rome, Florence, and Turin,
each with its own unique theme and attractions, was a deliberate choice. These
exhibitions aimed to showcase the cultural, industrial, and artistic achievements of
the nation and represented the three successive capitals of the Kingdom of Italy in
different periods.

The motivation behind this division can be traced back to the visionary thinking of
Secondo Frola and Ernesto Nathan, who believed that by spreading the exhibitions
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across multiple cities, the impact and visibility of the celebrations would be
magnified. This strategic approach allowed each city to showcase its distinct
character and historical significance while collectively highlighting the unified
identity of Italy. The Universal Exhibition of Turin in 1911 served as a testament to
the country's progress and offered a platform for international recognition and
exchange. The rich tapestry of exhibits, encompassing various industries,
technological advancements, and artistic achievements, left a lasting impression on
the millions of visitors who flocked to experience this extraordinary event.

"The metropolis of strong and industrious Piedmont is responsible for gathering in
an International Industrial Exhibition the various manifestations of economic
activity, while Rome, the beacon of Italian thought, is tasked with summarizing
through patriotic, historical, and artistic exhibitions the concept that presided over
those economic activities" (Treves, 1911).
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Figure 15: Map of the exhibition, ("(1911), Practical Guide to Visiting the International Exhibition of Industries and Labor," 1911)

The 1911 exhibition, titled the "International Exhibition of Industry and Labor," was
held in Turin due to its exceptional industrial significance in Italy during that era.
Turin had become the country's foremost city in terms of industrial prowess,
boasting a substantial workforce and a dense concentration of factories within its
boundaries. This rapid industrial growth and prominence led to Turin being chosen
as the host city for the exhibition. Furthermore, Turin's industrial leadership was
solidified when it became the headquarters of the Italian Confederation of Industry
in 1906, further emphasizing its status as a focal point for industrial activities in the
country.

The event attracted the participation of 31 nations spanning different continents,
each showcasing their contributions within the designated exhibition space. Within

43 |Page



the park, a range of impressive pavilions and structures were erected to
accommodate the displays and cultural representations of these nations. Notable
features included the grand Monumental Bridge spanning the Po River, the
majestic Monumental Fountain situated on the neighboring hill, which served as a
focal point for the exhibition grounds, and the Pavilion of Hungary representing its
respective countries' unique contributions. Furthermore, to ensure a seamless and
enjoyable experience for visitors, additional infrastructures were put in place.
These included the implementation of a monorail system and an electric funicular,
providing convenient transportation options and enhancing accessibility
throughout the exhibition grounds.

e

Figure 16: Electric funicular connecting the two banks of the Po River, (Giorgio Pelassa, n.d.)

Starting from 1912, almost all the structures and infrastructures of the exhibition
were dismantled. This process was relatively simple because the structures were
designed to be ephemeral, constructed using materials like wood and plaster that
allowed for quick assembly, disassembly, and easy disposal, ensuring a return to
their original state. The uniqueness of the exhibition lay in its departure from the
conventional fairground style of the time, which often consisted of a haphazard
collection of different architectural types that lacked cohesion. The organizers of
the event, dissatisfied with this characteristic observed in previous exhibitions,
made the decision to adopt a unified architectural style closely tied to the Baroque
tradition of Turin, specifically following the design principles of Filippo Juvarra.
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By opting for a unified architectural style, the organizers aimed to create a sense of
harmony and coherence throughout the exhibition. They wanted the various
structures to complement each other and contribute to a cohesive aesthetic
experience for the visitors. This departure from the norm reflected a desire to
elevate the artistic and architectural value of the exhibition, emphasizing the
cultural significance of the event. The influence of Filippo Juvarra, a renowned
architect known for his Baroque designs, played a significant role in shaping the
architectural style of the exhibition, further contributing to its unique character
(Della Coletta, 2006).

Unlike previous exhibitions, the one in Turin also provided an answer to another
issue that had been evident in Italy for several years, namely the lack of a national
style. The Turin Exhibition proposed the Turin Baroque as a model to be followed
in order to present the State as unified, not only for aesthetic reasons but also to
meet the demand of the entire political class of that time, which aimed to represent
the value and ambitions of the State.

The Pavilion of Hungary: A Unique Architectural Gem at the Turin Exhibition

1911
Out of the numerous structures present at the event area, including national,
regional, provincial, city, and colonial pavilions, as well as service buildings, bridges,
and manufacturing pavilions, one particular structure has been selected as a
notable case study due to its unique characteristics in terms of size, architectural
style, and geometric complexity. The Pavilion of Hungary has been chosen as the
building for analysis. Spanning an area of 6000 m2 near the River Po, the Pavilion
of Hungary ("(1911), The Turin 1911 Exhibition," 1911) was a distinctive and
artistically valuable structure. It consisted of flanked blocks with pyramidal towers
representing Attila's tent and served as a prominent landmark in the exposition.
The pavilion, designed by Hungarian architects Emily Tory, Maurice Pogany, and
Dénes Gyorgyi, featured vibrant colors that contrasted with the predominant
"white city" aesthetic of the exposition and stood as the last example of Hungarian
national style.
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Figure 17: South view of the Pavilion of Hungary, https.//italyworldsfairs.org/mainpage.html|

The design of the Pavilion of Hungary was selected through a national competition
among the country's top architects, aiming to surprise the Hungarian people
themselves. It showcased architectural elements from Hungary's ancient history,
reinterpreted in a modern style specifically for the occasion. The architects
intentionally sought to reproduce a scene from the ancient Hungarian nomadic life,
presenting visitors with the sharp pyramidal towers that, at first glance, resembled

a grand encampment rather than a traditional palace, evoking memories of the
East.

esposizione di Torino - 1911 - Ungheria

Figure 18: North view of the Pavilion of Hungary, https://italyworldsfairs.org/mainpage.html
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Figure 19: South view of the Pavilion of Hungary, https.//italyworldsfairs.org/mainpage.html|

Historical symbolism played a significant role in this project. In addition to the
towers mentioned earlier, at the entrance, there were bas-reliefs depicting "The
Wedding of Attila" and "The Coronation of King Saint Stephen." The entrance,
covered by a dome, was guarded on the sides by ancient warrior deities
reminiscent of the grand Eastern portals preserved in Hungary. Upon entering the
central hall, known as the "Gallery of Celebrations," designed in the shape of a
central nave of a cathedral, visitors were greeted with a unique light created by
colored glass placed in the upper part of the nave itself. In the center of the hall,
visitors could admire the busts of Emperor Franz Joseph, King of Hungary, and
Vittorio Emanuele lll, created by the sculptor Edoardo Telos. Passing the two royal
statues and the waterfalls behind them, visitors arrived at the hall showcasing the
exhibition of the city of Budapest.
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Figure 20: The main entrance of the Pavilion of Hungary from the south side in the Valentino park,
https://italyworldsfairs.org/mainpage.html

The Significance and Documentation of the Pavilion of Hungray: Insights from

Official Publications and Additional Sources
The Pavilion of Hungary holds significant historical and architectural importance
within the context of the Turin Exhibition of 1911. Official publications and
additional sources provide valuable insights into the significance and
documentation of this remarkable structure. Two notable references, the
"Exposition Internationale de Turin 1911: Catalogue de I'Exposition de I'Industrie et
de I'Agriculture des Pays de la Couronne Hongroise" (International Exhibition of
Turin 1911: Catalogue of the Exhibition of Industry and Agriculture of the Hungarian
Crown Lands) published by Comité and "Torino 1911: La favolosa esposizione"
(Torino 1911: The fabulous exhibition) by Carlo Morlondo, shed light on the Pavilion
of Hungary.
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Figure 21: Exposition Internationale de Turin 1911: Catalogue de I'Exposition de I'Industrie et de I'Agriculture des Pays de la
Couronne Hongroise

The Catalogue of the Exhibition, published by Comité in 1911, presents a
comprehensive overview of the Pavilion of Hungary and its role within the broader
exhibition. This catalogue, housed in the loteca Civica Torino, provides detailed
information about the Pavilion's architectural design, size, and unique
characteristics. It offers insights into the significance of the Pavilion within the
Hungarian Crown Lands' industrial and agricultural sectors, showcasing its
contribution to the exhibition's theme.

Carlo Morlondo's "Torino 1911: La favolosa esposizione" further explores the
Pavilion of Hungary as part of the larger Turin Exhibition. This publication,
belonging to the Momenti d'arte in Piemonte series and published by Daniela
Piazza Editore, delves into the Pavilion's artistic and cultural value. It examines the
Pavilion's architectural style, its visual appeal, and its representation of Hungarian
national identity during that time. Morlondo's work contributes to our
understanding of the Pavilion's place within the broader artistic and cultural
context of the Turin Exhibition.
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Figure 22: Torino 1911: La favolosa esposizione

By examining these official publications and additional sources, we gain insights
into the historical significance and documentation of the Pavilion of Hungary. They
highlight the Pavilion's architectural attributes, its role within the Hungarian Crown
Lands' industrial and agricultural sectors, and its artistic and cultural value. The
combination of these sources deepens our understanding of the Pavilion's
significance within the Turin Exhibition of 1911 and its lasting impact on the field
of architecture and design.

The Pavilion of Hungary: A Striking Blend of History and Architectural Beauty at
the Turin Exhibition 1911
The Hungarian Pavilion at the 1911 Torino International Exhibition showcased a
remarkable display of craftsmanship and artistic design (E. F., 1910). The pavilion's
walls were adorned with costly trappings, including crafted leathers, weapons, rare
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fabrics, and hammer-shaped metals in chandeliers and vases, emphasizing the
intrinsic value and precision of the exhibited items (E. F., 1910; "Il cantiere
architettonico dell'Esposizione," 1910). The pavilion's two fountains, known as
"water courts," were a wonder in themselves, featuring water falling into big eosin
basins with bold naked golden ceramics at their center (E. F., 1910). The entryway
was protected by a massive copper helmet-shaped dome, adding a grandiose touch
to the pavilion's exterior (E. F., 1910; "La Cronaca Fotografica dei lavori
dell'Esposizione," 1910).

Fot, Dal Rio. Una delle fontane. Cliche Cresgi.

Figure 23: The main Hall of the Pavilion of Hungary, https://italyworldsfairs.org/mainpage.html|

Constructed primarily from wood, the Hungarian Pavilion exuded a distinct charm
and aesthetic appeal (Cornaglia, 2000). The entrance pillars were adorned with bas-
reliefs made of glazed tiles, depicting scenes such as the coronation of Saint
Stephan and the wedding of Attila (Cornaglia, 2000). Large windows with paintings
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by Miksa Roth allowed golden, violet, and blue rays to illuminate the interior,
creating reflections reminiscent of precious stones (Cornaglia, 2000). The pavilion
incorporated elements of Arabian Spain, with water features and muffled
atmospheres in adjacent rooms, while the entrance showcased a vibrant display of
colors with its mighty trunks colored in green, blue, and flame red (Cornaglia, 2000).

Modifications were made to the original version of the pavilion, including the
addition of two truncated pyramids on the sides of the central one, emphasizing
linearity (Cornaglia, 2000). Visitors entering the pavilion were greeted by a grand
hall adorned with blue decorations and primitive Hungarian motifs inspired by
warrior adornments, fabrics, embroideries, and jewels found in tombs (Cornaglia,
2000). Two covered courtyards separated the entrance from the area dedicated to
the city of Budapest, featuring skylights decorated with metal pendants and basins
adorned with black glazed ceramics and golden arabesques (Cornaglia, 2000). The
pavilion's design incorporated trapezoidal and parabolic openings, typical of
Hungarian architecture at the time (Cornaglia, 2000).
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Figure 24: The south view of the Pavilion of Hungary the connection of two truncated pyramids on the sides of the central one,
https://italyworldsfairs.org/mainpage.html
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Figure 25: Grand hall of the Pavilion of Hungary, https.//italyworldsfairs.org/mainpage.html|

Symbolizing the independent spirit and roots of Hungary, the Hungarian Pavilion
featured three tents representing the mountains of the Tatras and Attila's royal
tent (Cornaglia, 2000). The entrance of the pavilion was decorated with stylized
hero figures painted on yellow walls, transitioning to noble green bronze and
mirrored by six warriors of similar color (Cornaglia, 2000). Sculptures depicting the
coronation of Saint Stephan framed the entrance pilasters, further connecting the
pavilion to the myth of the origin of the Hungarian nation (Cornaglia, 2000). The
use of large glass windows crafted by Roth Miksa emitted a mesmerizing glow,
casting colorful rays that illuminated objects with the brilliance of precious stones
(Cornaglia, 2000).
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Figure 26: The entrance of the pavilion which is followed by the entrance of main hall,
https://italyworldsfairs.org/mainpage.html
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Figure 27: Stylized hero figures painted on yellow walls on the entrance of the pavilion,
https://italyworldsfairs.org/mainpage.html|
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Changes made to the pavilion included the addition of two side pyramids and the
removal of the gable roof solution facing the road, while a tower was designed on
the side of the twin towers surrounding a small space (Cornaglia, 2000). Inside the
pavilion, a 42-meter-high hall adorned with blue decorations showcased ancient
Hungarian motifs, and two covered courtyards featured circular basins with water
flowing and adorned with black glazed ceramics and golden arabesques (Cornaglia,
2000). The pavilion also included galleries on the first floor, offering visitors a view
of the public square (Cornaglia, 2000).

The Hungarian Pavilion at the 1911 Torino International Exhibition represented a
unique blend of architectural design, craftsmanship, and cultural symbolism,
captivating visitors with its aesthetic appeal and intricate details (E. F., 1910; "La
Cronaca Fotografica dei lavori dell'Esposizione," 1910; "A turini kiallitas magyar
pavillonja," 1910; "A turini vilagkiallitds magyar haza," 1911; Cornaglia, 2000).

Fol. Dal Rio,

Una delle sale minori del Padiglione. Clichd Crespi,

Figure 28: Decoration details of the pavilion, https://italyworldsfairs.org/mainpage.htm|

THE PROCESS OF DIGITAL RECONSTRUCTION

The available visual material for the project is limited, consisting mostly of
postcards, sketches, and a few photos from the 1910s. However, these images
suffer from various limitations such as insufficient quantity, lack of diverse
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perspectives, poor image quality, inconsistent data sources, and a lack of
contextual understanding. Consequently, relying solely on these historical images
for the digital reconstruction process is not suitable. The subsequent explanation
will provide a more detailed account of these constraints and their impact on the
project.

Limitations in Visual Data: Insufficient Quantity, Coverage, and Diverse

Perspectives
Insufficient quantity and coverage, combined with a lack of diverse perspectives
and viewpoints, posed significant limitations in the project's digital reconstruction
of the historical building.
One of the primary limitations encountered was the insufficient quantity and
coverage of visual data, which had a profound impact on the accuracy and
completeness of the reconstruction. Due to the limited visual material available,
there was a scarcity of images or viewpoints necessary for an accurate
representation. This resulted in incomplete and inaccurate reconstructions, as
critical architectural details may have been overlooked or not adequately captured.
The limited visual material also presented challenges in obtaining comprehensive
coverage of the entire building, leading to missing or poorly represented sections
within the reconstruction. As a consequence, the overall accuracy and detail of the
reconstruction were compromised, hindering a comprehensive understanding of
the architecture and spatial layout.

TORIND - Esposiziose Inierdazignale . “Padiglione’del('Ungheria 10

Figure 29: The south view of the pavilion covered by the trees, https://italyworldsfairs.org/mainpage.htm|
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Furthermore, the lack of diverse perspectives and viewpoints emerged as another
significant limitation. The limited visual material restricted the availability of images
captured from different angles or viewpoints, making it challenging to accurately
capture the full geometry and intricate details of the building. This limitation
resulted in notable gaps and inconsistencies in the reconstruction, leading to
incomplete representations. The team faced difficulties in achieving a
comprehensive and detailed model due to the inability to capture the heritage site
from multiple viewpoints. The scarcity of diverse visual references hindered the
team's ability to adequately represent certain areas or features, compromising the
overall accuracy and detail of the reconstruction.

Figure 30: The western part of the Pavilion Which there was no complete photo of it or covered by the trees,

https://italyworldsfairs.org/mainpage.html
The combination of insufficient quantity and coverage, along with the lack of
diverse perspectives and viewpoints, underscored the challenges faced in the
project. Overcoming these limitations required innovative strategies and
alternative approaches to compensate for the scarcity of visual data and
viewpoints, ensuring a more faithful and comprehensive digital reconstruction of
historical buildings. Acquiring a more extensive and diverse range of visual material
becomes crucial in achieving a more accurate and detailed representation of these
significant structures.
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Image quality and condition:

The project faced a notable constraint due to the quality and condition of the
historical visual material, which had a substantial impact on the accuracy and
reliability of the photogrammetric process and subsequent digital reconstruction.
The visual data utilized in the project exhibited various limitations, including
degradation, damage, and poor quality. These issues encompassed faded colors,
blurriness, and distortion. These factors presented numerous challenges and
constraints throughout the reconstruction process. The degraded or low-quality
state of the historical visual data, resulting from factors such as aging, damage, or
deterioration, posed a significant obstacle in extracting precise information for the
reconstruction efforts. Such visual data often contained noise, blur, and other
artifacts that affected the fidelity and clarity of the resulting reconstructed model.
The presence of these imperfections made it arduous to capture intricate details
and acquire accurate measurements crucial for photogrammetric reconstruction.

e T TR Ry
e o ]

T U T

Parazzo DELL UNGHERIA.

Figure 31: The lowest quality documents of the pavilion, https://italyworldsfairs.org/mainpage.html|

Inconsistent data sources:
Data source inconsistencies presented a significant challenge in the project,
introducing complexities in integrating and aligning the limited visual material used
for the reconstruction. The available visual data encompassed images with varying
resolutions, and diverse formats, making the seamless merging and alignment of
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data a demanding task. The use of visual material spanning different time periods
resulted in variations in architectural features, structural elements, and the overall
appearance of the historical building. This temporal disparity posed a hurdle in
accurately reconstructing the building's original form and dimensions. Additionally,
the diverse resolutions and formats of the images added to the challenge of
integrating the data. Aligning visual material with different resolutions and formats
required meticulous attention to detail and the implementation of sophisticated
techniques to maintain consistency and accuracy throughout the reconstruction
process. Furthermore, the inconsistent nature of the data sources extended to
variations in image quality, further complicating the integration process. Ensuring
a coherent and accurate reconstruction necessitated careful consideration of data
preprocessing, calibration, and alignment techniques to harmonize the disparate
visual material and minimize discrepancies in the final reconstructed model.
Overcoming these challenges required a thorough understanding of the strengths
and limitations of each data source, along with the use of robust methodologies to
achieve a cohesive and precise reconstruction outcome.

Figure 32: Different postcards of the same view of the pavilion but with various colors which were made misunderstanding,
https://italyworldsfairs.org/mainpage.html!
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Interpretation and contextual understanding:
The process of analyzing and comprehending the colors and materials used in the
Pavilion of Hungary despite the limitations of black and white photographs and
subjective depictions. Since the photographs of the pavilion were only available in
black and white, they do not provide direct information about the actual colors
used in the building. However, colors are expressed in depictions, such as
illustrations or artistic representations of the pavilion.
However, it is important to note that depictions are subjective and can vary in their
accuracy and level of detail. Therefore, relying solely on depictions may not provide
a reliable source of information about the colors and materials of the pavilion.
To overcome this challenge, an analysis of the texts related to the pavilion becomes
crucial. By examining written descriptions, accounts, and documents about the
Pavilion of Hungary, researchers can gather valuable information about the colors
and materials used in its construction. These textual sources can provide insights
into the original intentions, design choices, and historical context of the pavilion,
shedding light on the colors and materials that were likely employed.
Additionally, a comparison with graphical documentation can be undertaken to
enhance the understanding of the pavilion's colors and materials. This involves
examining other visual representations, such as architectural drawings, plans, or
other graphic materials related to the pavilion. By comparing these graphical
documents with the texts, researchers can cross-reference the information and
validate the accuracy of the colors and materials identified.
By combining textual analysis and comparative study of graphical documentation,
researchers can gain a more comprehensive and contextual understanding of the
colors and materials used in the Pavilion of Hungary. This approach allows them to
go beyond the limitations of black and white photographs and subjective
depictions, enabling a more informed interpretation of the pavilion's original
appearance.
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Figure 34: A turini vildgkidllitds magyar hdza

According to mythology, these three pyramids of yellow Hungarian pavilions stand
out with their green shroud, which at the same time create the nomadic emblem,
as a symbol of the three highest mountains reminiscent of tents, just as the three
mounds do in the Hungarian coat of arms. The taller pyramid in the middle, which
rises at an altitude of about 60 meters, surpassing all the domes and towers of the
exhibition, is enchanted by its colorful glass paintings that break through the high-
rise wooden structure ("A turini vilagkiallitds magyar haza," 1911).
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Figure 35: Three pyramids colorized (Author)

Bridging the Gap: A Comprehensive Approach to the Reconstruction of the

Pavilion of Hungary
In the case of the Pavilion of Hungary, the archival search has yielded a limited
number of drawings, leaving significant gaps in the available visual material.
However, the remarkable find of a substantial collection of technical drawings,
notable for their comprehensive metric content and meticulous attention to detail,
provides a compelling basis for initiating a 3D modeling endeavor, utilizing the
original drawings as a fundamental reference point. Nevertheless, it is crucial to
recognize that discrepancies between the data sources may emerge as the project
progresses. It is important to note that the technical documentation primarily
represents the project phase, outlining the intended design and specifications. As
a result, variations between the designed structure and the actual built form are
likely to manifest, which can be discerned through the examination of historical
images. The utilization of such visual evidence becomes invaluable in identifying
deviations and bridging the gaps between the intended vision and the physical
realization of the Pavilion. By meticulously considering these discrepancies and
employing a comprehensive approach that integrates both the technical
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documentation and historical imagery, the project can strive for a more accurate
and faithful reconstruction of the Pavilion of Hungary.

The findings derived from the extensive research on historical data have exerted a
profound influence on the entirety of the project, prompting the development of a
comprehensive combined workflow that harnesses the strengths of both technical
drawings and images. This meticulously crafted approach encompasses multiple
stages, each tailored to fulfill specific objectives, ensuring a robust and accurate
reconstruction process.

Gathering and examining data

In the initial stage of the research process, the focus is on gathering and examining
data from various historical sources. This crucial step involves thoroughly collecting
and analyzing diverse information to establish a strong knowledge foundation and
gain valuable insights. Following data collection, a significant task involves
comparing both images and drawings, as they often lack detailed descriptions such
as annotation reporting data or project/survey drawings that specify the
represented buildings or portions. Consequently, it becomes necessary to integrate
different visual documentation to comprehend the content and verify the as-built
composition of the architecture. For instance, in the case of the Pavilion of
Hungary, a change in the design of the towers and ledges is noticeable in two
different drawings at varying scales, with the image confirming the configuration
depicted in the 1:100 scale drawing, further supported by a meticulous and reliable
sketch. This meticulous observation enables the operator to select the most
reliable drawings for consideration. Subsequently, data analysis and the digitization
process of delicate XX-century drawings become crucial factors influencing the final
metric quality of the 3D models.

In the initial stage of the project, a meticulous analysis of the maps, with a special
focus on the ground floor map, unveiled a notable absence of details concerning
changes in the height code and the existence of staircases in different sections of
the building. This discovery was particularly striking when comparing it to the
surrounding area of Valentino Park, which exhibited a significant topographical
variation. The discrepancy became evident through a comprehensive examination
of photographs taken from various vantage points of the building.
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Figure 36: First floor, https://italyworldsfairs.org/mainpage.htm|

Of particular interest was the journey of a visitor entering from the northeast
through the main entrance and progressing towards the northwest. This trajectory
provided a clear visual representation of the height fluctuations within the
structure. Similarly, when observing the south-facing view of the building along the
riverbank, a discernible difference in elevation could be observed. It was
perplexing, however, that these distinct variations in height were not accounted
for in the provided maps.

E ne Internazionale 1911, Ungheria.

Figure 37: The northwest view of the pavilion, https.//italyworldsfairs.org/mainpage.htm|

Figure 38: The southwest view of the pavilion, https://italyworldsfairs.org/mainpage.html|

65|Page



u lato del Padiglione Ungherese.
sa i barbaricamente forte nella strattura geometrica...

Figure 39: The southeast view of the pavilion, https://italyworldsfairs.org/mainpage.html|

Moreover, During the process of creating 2D digital representations with pictures
and drawings in AutoCAD, several challenges arose when attempting to find the
exact and accurate dimensions of details in photos and compare them with the
correct dimensions. One of the main problems encountered was the issue of image
guality. In some cases, the photos used for reference had low resolution, blurriness,
or distortions, making it difficult to determine precise dimensions. To overcome
this, efforts were made to obtain higher-quality images whenever possible.

Figure 40: The second floor of the Pavilion with low quality and as only source, https://italyworldsfairs.org/mainpage.html

Transforming black and white drawings and photographs into colorized

format
The colorization process was facilitated by selecting a reputable colorizing website
that utilized Al algorithms trained on extensive datasets. Notably, platforms such
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as "https://hotpot.ai/colorize-picture"” and "https://www.img2go.com/colorize-
image" were stood out for their user-friendly interfaces, which simplified the
colorization process for users of varying technical levels. Users were guided
through the steps of uploading and initiating the colorization, ensuring a smooth
and seamless experience.

To achieve accurate and visually appealing colorizations, advanced Al algorithms
were specifically trained for colorization. Extensive training was undergone by
these algorithms on datasets containing both colored and black and white images,
enabling them to learn patterns, textures, and color relationships. This expertise
resulted in the generation of plausible colorizations that remained faithful to the
original context.

Efficiency was also prioritized in the platforms that were recommended. Leveraging
cloud-based infrastructure and optimized algorithms, these websites delivered
prompt execution of the colorization process, minimizing waiting times and
providing quick results.

In addition to facilitating the overall process, guidance was provided on
customization and refinement options. Users were able to adjust parameters such
as color intensity, saturation, and apply filters to achieve their desired outcomes. It
was crucial to strike a balance between historical accuracy and artistic
interpretation, ensuring that the colorized images aligned with the user's
preferences.

Throughout the process, the recognition of inherent limitations in the colorization
process was emphasized. Once the Al algorithms processed the image, users were
presented with a preview of the colorized version. The importance of approaching
these images as interpretations rather than absolute representations of historical
reality was stressed, considering the algorithms' inability to fully replicate the
original photographer or artist's intentions.

Finally, users had the opportunity to download the colorized images for
preservation or share them with others. By doing so, these transformed images
served as valuable visual aids in historical research, contributing to a deeper
understanding of the past and engaging a broader audience.
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Figure 41: The process of colorize black and white pictures which it has different factors for changing the quality,

https://hotpot.ai/colorize-picture

11 padiglione dell’Ungheria.

Figure 42: Black and white picture of the exterior view of the pavilion, https.//italyworldsfairs.org/mainpage.html|
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Figure 45: Colorization picture of the interior view of the pavilion, https://www.img2go.com/colorize-image

Creating 2D digital representations and verifying technical drawings
The process of creating two-dimensional digital representations and confirming
technical drawings with images and drawings in AutoCAD was conducted as
follows:
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The data was imported into AutoCAD software, where the technical drawings and
images were scanned or converted into digital format and imported for further
analysis and manipulation. Each detail and element present in the physical
drawings and images was manually redrawn in the software using AutoCAD,
resulting in accurate two-dimensional digital representations.

To ensure accuracy, dimensions and annotations were added to the digital
representations, involving precise measurement and labeling to provide necessary
information for future reference. The digital representations were verified by
comparing them with the original images and technical drawings. By overlaying the
digital representations onto the images and drawings, discrepancies or
inconsistencies were analyzed and assessed, ensuring accuracy and fidelity.
Findings and observations from the verification process were carefully
documented, noting any variations or deviations between the digital
representations and the original sources. This documentation served as valuable
evidence of accuracy and reliability. Throughout the research, a strong emphasis
was placed on maintaining the integrity and fidelity of the original drawings and
images, involving meticulous attention to detail and precise measurements to
ensure an accurate representation of the data.

In conclusion, the process of creating two-dimensional digital representations and
confirming technical drawings with images and drawings in AutoCAD followed a
thorough and systematic approach. Through careful data collection, digitization,
verification, and documentation, accurate and reliable digital representations were
created, serving as valuable references for further analysis and research.
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Figure 46: The process of producing 2D Map (Author)

Creating 3D Models from Pictures and 2D Plans in AutoCAD

The process of producing 3D modeling in AutoCAD based on pictures and 2D plans
began with the reference materials being imported into the software. This involved
the insertion of pictures and plans as backgrounds or the attachment of external
files to the drawing. The purpose of this importation was to provide a visual guide
and ensure accuracy in the modeling process.

Once the reference materials were imported, the workspace in AutoCAD for 3D
modeling was set up. This included the configuration of units to match the scale of
the reference materials and the adjustment of viewports to accommodate the 3D
modeling environment.
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Figure 47: The first step of 3D modeling in AutoCAD by converting the program and features with 3D model (Author)

With the workspace prepared, the modeling process was initiated by creating basic
3D shapes in AutoCAD. These shapes served as placeholders for the main
components of the model. Starting points included common geometric shapes such
as cubes, spheres, cylinders, or cones. The sizes and proportions of these shapes
were determined based on the dimensions specified in the reference materials.
The next step involved the positioning and scaling of the basic shapes. The goal was
to align the shapes with the corresponding features in the pictures and 2D plans.
Accurate placement and proportionality of the 3D model were achieved through
careful observation and adjustment. Constraints and relationships could be applied
to maintain the intended dimensions and proportions during modifications.
Following the positioning of the basic shapes, the modeling process continued with
extruding and modifying. AutoCAD provided tools for extruding 2D profiles to
create 3D objects. By extending the shapes along specific directions, solid bodies
were formed. This step added depth and volume to the model, transforming it from
a flat representation to a three-dimensional structure.
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Figure 48: The second step by making the fundamental model of the Pavilion (Author)

The refinement of the model was an iterative process that involved making
adjustments to the overall proportions, angles, and positioning of the components.
This step aimed to achieve a preliminary representation of the object or structure.
While intricate details were lacking at this stage, the model provided a foundation
for further development and refinement in subsequent stages of the modeling
process.

Once the basic 3D model was complete, it could be saved and exported in a suitable
format. AutoCAD allowed users to save the file and export it for further refinement
or use in other software. At this point, the model served as a starting point for
adding finer details, textures, and other elements to create a more realistic and
detailed representation.
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In summary, the process of producing 3D modeling in AutoCAD based on pictures
and 2D plans involved the importation of reference materials, the setup of the
workspace, the creation of basic shapes, the positioning and scaling of the shapes,
the extrusion and modification of the shapes, the refinement of the model, and
finally the saving and exporting of the 3D model. The focus of the initial stages was
on creating the basic structure without intricate details, laying a solid foundation
for further development and enhancement of the 3D model.

Enhancing 3D Models with Detailed Realism: Importing and Refining in 3Ds

Max Studio
The complexly detailed 3D model, initially created in AutoCAD with base models
lacking in detail, underwent a process of improvement by being imported into 3Ds
Max Studio. This step allowed the utilization of advanced features and a more
powerful toolset to modify and add fine details to the model. By importing the
model into 3Ds Max Studio, a more comprehensive and realistic representation
could be achieved by combining visual elements from images, posters, and colors.
Upon importing the model into 3Ds Max Studio, the analysis of reference materials
such as images, posters, and colors was undertaken to identify specific details that
needed to be added. This involved the study of textures, colors, patterns, and other
visual features found in the reference materials. The incorporation of these details
played a decisive role in achieving a high level of realism and accuracy in the final
model.
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Figure 51: Starting with the main entrance and improving the primary model with realistic detail with inspiration from the
documentary data (Author)

Figure 52: Continuing the process with the input side volumes like a pyramid (Author)
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Subsequently, the various tools and features provided by 3Ds Max Studio were
utilized to add the desired details. This entailed sculpting or manipulating the
model geometry to accurately recreate complex shapes, textures, and lines.
Advanced techniques such as bump mapping, displacement mapping, and normal
mapping were employed to create realistic surface details, including wrinkles,
ridges, and fine textures. These techniques contributed to simulating light
interactions, thereby creating depth and realism in the model.

Figure 53:: Testing material according to the documentary data and the shape of the objects (Author)

The process also involved the combination of material properties and shaders to
enhance the visual appearance of the model. Different materials were applied to
different parts of the model, replicating the real-world properties of the displayed
objects. This encompassed the addition of reflective surfaces, transparency, and
other material properties that enhanced the realism and overall accuracy of the
model.
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Figure 54: Making the model realistic by importing materials and carved motifs (Author)

Throughout the process, constant evaluation and comparison with reference
materials, including texts and colorized images, were necessary to ensure that the
added details corresponded to the desired level of accuracy. Iterative corrections
and adjustments were made to fine-tune the model and achieve the desired level
of realism and accuracy.

In conclusion, the process of improving a 3D model with detailed elements involves
the importation of the base model from AutoCAD into 3Ds Max Studio, the study
of reference materials, and the utilization of advanced tools and techniques to add
complex details. By combining elements from images, posters, and colors, the
model can attain a higher level of realism, accuracy, and visual appeal.
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Figure 55: Performing similar operations for other external parts of the building (Author)
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Figure 56: Modeling internal parts of the entrance like external parts based on historical images (Author)
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Figure 57: Modeling the main hall with fountain and pool like external parts based on historical images (Author)

Transforming 3D Models: The Art of Visualizing Realism
The visualization of 3D models is a crucial aspect of architectural and design
projects, as it enables professionals to present their concepts and ideas in a visually
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stunning and realistic manner. This comprehensive process involves creating and
rendering detailed models to showcase architectural beauty and engage viewers in
immersive experiences.

One of the key benefits of utilizing tools like 3Ds Max Studio and V-Ray in the
rendering process is the ability to achieve highly realistic and visually appealing
presentations. These software applications offer advanced rendering techniques
that simulate the behavior of light, materials, and textures, resulting in lifelike
representations of architectural structures. By accurately capturing the interplay of
light and shadow, as well as the intricate details of materials and textures, these
rendering tools create visuals that closely resemble the final built environment.
Moreover, adjusting lighting and camera settings during the rendering process
plays a vital role in enhancing the overall visual impact of the 3D models. By
strategically placing virtual lights and fine-tuning their properties, designers can
emphasize specific architectural features, create desired atmospheres, and
highlight focal points within the scene. Additionally, camera settings, such as field
of view and composition, contribute to the storytelling aspect of the visualization,
guiding the viewer's attention and conveying the intended narrative of the design.
By incorporating these advanced rendering techniques, adjusting lighting and
camera settings, and applying post-production enhancements, the visualization of
3D models becomes a powerful tool for architectural and design professionals. It
not only allows them to communicate their ideas effectively but also enables
clients, stakeholders, and the general public to fully comprehend and appreciate
the envisioned spaces. These visually stunning and realistic presentations facilitate
better decision-making, inspire confidence in the design proposals, and create a
strong emotional connection with the audience. Ultimately, the visualization
process enhances the overall design experience and contributes to the successful
realization of architectural projects.

The Rendering and Post-Production Process for Creating a Realistic and
Captivating Presentation of the Pavilion of Hungary's Exterior
The process of rendering the model of the Pavilion of Hungary as the exterior part,
which was modeled in 3Ds Max Studio and rendered through V-Ray, involved
several steps to achieve a visually stunning and realistic presentation. Additionally,
post-production techniques using software like Photoshop further enhanced the
picture with JPG format as the final presentation.
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To begin, the model of the Pavilion of Hungary was meticulously created in 3Ds
Max Studio, incorporating the architectural details, materials, textures, and lighting
that accurately represented the real structure. This involved modeling the
pavilion's exterior walls, roofs, windows, doors, and any other architectural
elements unique to the design. Once the model was complete, the rendering
process began using V-Ray, a powerful rendering engine. The renderer calculated
how light interacted with the model's surfaces, creating soft shadows, reflections,
and ambient occlusion, which contributed to the final visual quality.

During the rendering process, various parameters were fine-tuned to achieve the
desired result. These included adjusting the camera settings on the 3Ds max Studio,
such as focal length and depth of field, to create a compelling composition.
Additionally, lighting parameters, such as the position, intensity, and color
temperature of light sources, were adjusted to create the desired mood and
atmosphere. Furthermore, additional elements could be added to the image to
enhance its visual impact. This may have included adding people, vegetation,
vehicles, or other contextual elements to provide a sense of scale and liveliness to
the scene. These elements could have been sourced from stock images or created
digitally to seamlessly integrate into the final composition.

Finally, post-production involved fine-tuning the composition and adding visual
effects or filters to enhance the overall presentation. This may have included
adding depth of field effects, vignetting, or subtle lens flares to create a more
cinematic and immersive atmosphere. The result of the rendering and post-
production process was a visually stunning and realistic representation of the
Pavilion of Hungary's exterior. The final image showcased the architectural details,
materials, and lighting in a visually appealing and engaging manner. This
presentation could have been used for various purposes, such as marketing
materials, architectural visualizations, or presentations to clients or stakeholders.
In summary, the process of rendering the model of the Pavilion of Hungary as the
exterior part involved creating a detailed 3D model in 3Ds Max Studio, rendering it
through V-Ray to achieve realistic lighting and materials, and applying post-
production techniques using software like Photoshop to enhance the final
presentation. This comprehensive process resulted in a visually stunning and
immersive representation of the Pavilion of Hungary, showcasing its architectural
beauty and capturing the attention of viewers.
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Figure 58: Rendering process from the interior part by the 3Ds max studio and V-ray (Author)

Creating an Immersive and Interactive AR Experience: Rendering the Main Hall
of the Pavilion of Hungary for 360-Degree Augmented Reality on Smartphones

In the process of creating an immersive and interactive augmented reality (AR)
experience, the main hall of the Pavilion of Hungary was rendered using 3Ds Max
software. This rendering aimed to provide a 360-degree AR experience on
smartphones, allowing users to explore and interact with the virtual representation
of the main hall.

To begin, the 3D model of the main hall was meticulously created in 3Ds Max. This
involved modeling the architectural elements, interior details, textures, and
lighting that accurately represented the real structure. The dimensions and
proportions of the main hall were carefully considered to ensure an accurate and
realistic virtual representation.

Once the model was complete, the rendering process in 3Ds Max commenced.
Advanced rendering techniques were employed to achieve realistic lighting,
materials, and textures. Global illumination and accurate light sources were applied
to create realistic shadows, reflections, and ambient lighting within the virtual
environment. These techniques were crucial in establishing a sense of realism and
immersion in the AR experience. After the initial rendering, additional post-
processing effects were applied to enhance the visual quality and realism of the
main hall. This included adjusting the color balance, contrast, and saturation to
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create a visually appealing and vibrant environment. Additionally, effects such as
depth of field, motion blur, and lens flares were added to further enhance the
immersive nature of the AR experience. Furthermore, interactive elements were
integrated into the AR experience. This involved adding interactive hotspots or
markers within the virtual main hall, allowing users to tap or interact with specific
objects or areas to trigger additional information or interactive features. These
interactive elements added depth and engagement to the AR experience, providing
users with a more interactive and immersive exploration of the Pavilion of
Hungary's main hall.

Once the rendering and interactive elements were finalized, the 3Ds Max software
allowed for the export of the AR-ready content. This content could then be
integrated into AR applications or platforms that support 360-degree AR
experiences, allowing users to download the app, scan a marker or trigger, and
access the immersive AR experience of the Pavilion of Hungary's main hall on their
smartphones.

In summary, the process of creating an immersive and interactive AR experience
involved rendering the main hall of the Pavilion of Hungary using 3Ds Max software.
Through meticulous modeling, realistic rendering techniques, post-processing
effects, and the integration of interactive elements, a visually stunning and
engaging AR experience was crafted. This allowed users to explore and interact
with the virtual representation of the main hall, providing an immersive and
interactive glimpse into the architectural beauty of the Pavilion of Hungary.

5ot

Figure 59: Rendering process from the interior part by the 3Ds max studio and preparation for the 360 degrees (Author)
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CONCLUSION

In conclusion, the preservation of documentary legacy, the implementation of
preservation strategies, advancements in 3D modeling and digital technologies,
and the integration of immersive technologies contribute to the protection,
availability, and enhanced understanding of our cultural heritage for present and
future generations. Preserving documentary legacy holds immense significance as
it safeguards our cultural heritage, promotes education, and provides insights into
our past. Adverse environmental factors pose a threat to this legacy, making
preservation strategies such as materials conversion and conservation activities
necessary. Documentary heritage serves as a concrete form of disseminating
information, reflecting our culture and history, and emphasizes the vital role
preservation plays in maintaining our collective memory. Access to and
understanding of documentary heritage are essential for individuals from various
fields, including historians, academics, scientists, archivists, and the general public.

Strategies for protecting documentary legacy involve a range of methodologies and
principles aimed at preserving and enhancing accessibility. Repairing, cleaning,
photocopying, and digitization are key techniques used to mitigate the harmful
effects of biological agents, environmental factors, and human impacts on
documentary heritage. Digitization enables the creation of automated inventories
and facilitates easier organization, retrieval, and user interaction. Adherence to
UNESCO standards and a focus on accessibility considerations ensure the
availability and usefulness of digital historical materials.

Advancements in 3D modeling and digital technologies have revolutionized the
study and preservation of historical architecture. Immersive 3D digital models
provide a more accurate and comprehensive understanding of structures,
capturing their physical aspects as well as historical and cultural significance.
Techniques such as reverse modeling, digital surface surveys, and laser scanning
have enhanced building analysis and preservation. The ongoing development of
new techniques continues to shape the field and promote effective preservation
strategies.

AutoCAD, 3D Studio Max, and documentary sources have revolutionized map
creation and architectural visualization. The integration of visual and documentary
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sources in AutoCAD enables the creation of accurate 2D maps, while 3D Studio Max
enhances the realism and visual appeal of architectural models. The choice of
rendering engine and the integration of immersive technologies such as AR and
AR360 further enhance the visualization of 3D models, providing opportunities for
stunning renderings and captivating experiences.

In the Turin 1911 Case study, the ambitious endeavor to digitally reconstruct the
Turin 1911 World's Fair highlights the importance of combining traditional research
methods with digital technologies. The project aims to recreate the lost universe of
the fair, exploring its significance as a symbol of modernity, progress, and 20th-
century ideology. The fair, celebrating Italy's fiftieth anniversary of Unification,
showcased the country's cultural, industrial, and artistic achievements. With
millions of visitors and impressive pavilions representing different nations, the fair
left a lasting impact on the city and its architectural heritage.

However, the process of digital reconstruction faces challenges due to limited
visual material from the 1910s. These limitations include insufficient quantity and
coverage, lack of diverse perspectives and viewpoints, image quality and condition
issues, inconsistent data sources, and a lack of interpretation and contextual
understanding. Overcoming these challenges requires a more extensive and
diverse range of visual material, alternative approaches, image enhancement
techniques, preservation efforts, thorough data preprocessing, calibration,
alignment techniques, and consultation with experts. By mitigating these
challenges, the project aims to achieve a more faithful and accurate digital
reconstruction of historical buildings, preserving their architectural legacy and
providing a comprehensive understanding of their historical significance.

The comprehensive approach to the reconstruction of the Pavilion of Hungary
exemplifies the meticulous nature of the project. Gathering and examining data
from various historical sources, transforming black and white drawings and
photographs into colorized format, creating 2D digital representations, verifying
technical drawings, comprehending the overall structure, identifying recurring
elements, and creating 3D models from pictures and 2D plans in AutoCAD are
involved in the process. The 3D models are further enhanced with more detail in
3Ds Max Studio to achieve highly realistic and visually accurate representations.
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The visualization of realism is crucial in the final stage of the process. Whether
rendering the exterior part of a structure or creating an augmented reality
experience for smartphones, attention to detail and post-production
enhancements play a significant role. Tools like 3Ds Max Studio, V-Ray, and
Photoshop are utilized to create visually stunning and realistic presentations. The
exterior rendering involves incorporating architectural details and lighting in 3Ds
Max Studio, using V-Ray for advanced rendering techniques, and applying post-
production techniques in Photoshop to enhance the presentation. For the interior
part, the model is optimized for augmented reality rendering, aligned with the
physical space in an AR development platform, and interactive elements are added
to create an immersive and interactive experience on smartphones.

In summary, the Turin 1911 project demonstrates the power of digital
reconstruction in preserving and understanding historical events. Through a
comprehensive approach that combines traditional research methods with digital
technologies, the project aims to recreate the lost universe of the Turin 1911
World's Fair, shedding light on its significance as a symbol of modernity and
progress. By addressing the challenges of limited visual material, meticulous data
analysis, and visualization techniques, the project strives to achieve accuracy,
fidelity, and immersive experiences in the reconstruction process. The project not
only preserves architectural heritage but also provides valuable insights into the
historical context and legacy of the fair. These efforts contribute to the protection,
availability, and enhanced understanding of our cultural heritage for present and
future generations.
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Final Production

Figure 60: Final Model of the main entrance of the pavilion (Author)
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Figure 61: Final Model of the south part and the exit of the main hall of the pavilion (Author)
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Figure 62: Final Model of a perspective view from southeast of the pavilion (Author)
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Figure 63: Final Model of a perspective view from northwest of the pavilion (Author)
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Figure 64: Final Model of the main hall with pool of the pavilion (Author)

Figure 65: Link to the AR presentation of the main hall of the Pavilion of Hungary (Author)
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Figure 66: Final model of the entrance which is followed by the entrance of the main hall of the pavilion (Author)
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