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Abstract

Our identity as a human being is a result of generations of handed-down culture and traditions.
The definition with which we identify today as a society, as a community, as a nation and
as a world all dates back to time immemorial. Be it the 2015 Earthquake that hit Nepal and
shattered most of our preserved monuments or the stolen artifacts which are sold for millions
to foreign countries illegally, every passing day, our identity as Nepalese is threatened. With
little importance paid to the ‘actual conservation’ of our temples, monuments, arts and crafts,
this paper calls for sensitivity towards a cultural emergency. While problems exist, solutions
have been adopted in the past, like the 3-D Laser Scanning of Pancha Deval Temple or the
efforts made by National Heritage Documentation Project for constructing a wide-ranging
digital records of historical artistic monuments in the danger of extinction. To preserve the
roots of our forefathers, we should ramp up the process of utilizing available technology. With
the evolution of technology, we have many resources to take inspiration from. Digitization
of Cultural and National Heritage will help secure our original heritage in the finest of the
finest circumstances. With the aid of technologies like Machine Algorithms, Laser scanning
and many more not only the physical structure of the heritage can be preserved but also the age
long history behind the heritage will be intact. The following paper outlines some possibilities
of using new technologies in the heritage of Nepal and possibilities to explore further.
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Introduction

The United Nations Educational, Scientific and Cultural Organization (UNESCO) Framework
for Cultural Statistics defines cultural heritage as that which includes artefacts, museums,
monuments, sites and buildings which have diverse values like symbolic, ethnological, historic,
aesthetic, artistic or anthropological, social and scientific importance. Basically, cultural
heritage incorporates tangible heritage : movable or immovable or underwater; cultural heritage
also incorporates intangible heritage which have been embedded into the artefacts, monuments
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and sites. Cultural heritage also covers any cave paintings or industrial heritage (UNESCO,
2009). The 1972 Convention Concerning the Protection of the World Cultural and Natural
Heritage defines Natural Heritage as the natural features, formations which are physiographical
and geological and also those delineated areas which constitute the environment and habitat of
endangered species of plants, animals and natural locates of value from the viewpoint of natural
beauty, science and conservation (Heritage, 1972). Natural Heritage also includes publically as
well as privately protected natural habitat, reservoirs, marine ecosystems, botanical gardens,
700s, sanctuaries, aquaria and other natural areas (UNESCO, 2009).

Nepal is a country which is rich in natural and cultural heritage. Altogether there are ten
World Heritage Sites in Nepal as enlisted by UNESCO. Besides, there are numerous cultural
heritage sites in Nepal like the Durbar Squares, Stupas, Temples and many more. The Natural
Heritage of Nepal have been preserved in various National Parks like Sagarmatha National
Park, Chitwan National Park and many others (Proudhindu, 2014). Additionally there are many
medieval architectural complexes as such of the Panauti as well as the ancient Shakya Kingdom’s
archaeological remains in Tilaurakot. Other important heritage of Nepal include the Muktinath
Valley’s cave architecture in Mustang and the Mustard oil seed heritage of Khokana. The list goes
on (Board, n.d.). Estimably, 2900 heritage structures in Nepal, especially in Kathmandu Valley
and other northwestern regions were severely affected during the 2015 Earthquake in Nepal.
Around 700 heritage were damaged among which 131 were totally destroyed by the earthquake
(Dhonju, 2018). This is only one instance where cultural heritage of Nepal were threatened due
to a natural calamity, there are still many such anthropogenic and natural threats which directly
affect the Natural and Cultural Heritage in Nepal. Hence, preservation of such heritage remain
a big challenge for a developing country like Nepal. Preservation and Restoration are both
important facets of developing a nation holistically for which technological advancements are
a vital factor. Heritage objects have certain values of sentiments, history and antiquity attached
to it, restoration requires precision and accuracy with regards to the object being preserved. It is
here where new technologies come into play. Digitization remains one of the many imperative
technological processes which aids in heritage conservation (both cultural and natural heritage).
Be it the physical structure of the object or the skill of art which has been handed down through
generations, everything has a mathematical calculation and geometrical figure with can be
reduced to algorithms and numerical value which are understood by electronic machines like
the computer (Pavlidis, 2006). Preservation of heritage through electronic means makes it
durable and reliable at the same time. In this modern era of technological development, there
are various tools and techniques for heritage conservation and restoration through electronic
means, the same has been detailed and discussed as the paper follows. Such technologies need
to be sustained in Nepal since our country has an abundance of heritage which need to be
preserved today and for posterity.

The main question then is what are the efforts made by Nepal to utilize emerging
technologies and trends to preserve the heritage in the country? Have there been instances in
the past when institutions in Nepal undertook initiative towards introducing such platforms
of digitization in Nepal? Finally, how can Nepal, looking at the economic and technological
constraints present in the country, introduce such new technologies in conservation of Cultural
and National Heritage? Such questions have been addressed in the paper. The major objective
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of this paper is to make the readers familiar with the available technologies in the field of
heritage preservation and restoration, especially post-earthquake era where many heritage
sites of Nepal were affected. The paper also outlines efforts made by Nepal in introducing
technologies in Nepal vital for protection of our cultural and national heritage.

UNESCO defines digital heritage as that which is made of computer generated materials
that which has an enduring value and can be kept for the generations to come (UNESCO,
2022). Digital Heritage comprises all heritage which have been handed down to communities
through generation and has various forms, preservation of such heritage is a vital area to work
upon.

Methodology

The article elaborates and provides a description of various emerging developments in
technology in preserving heritage. The paper has been prepared by evaluating, analyzing and
critically assessing the efforts put forward by Nepal in the process of digitization in addition
to highlighting some best practices. Simultaneously, a comparative study has been carried out
with regards to the Tools of Digitization and instances of usage of such tools in the context of
Nepal.

Literature Review

In their paper titled ‘Methods for 3D Digitization of Cultural heritage’, Pavlidis (2007) has set
out that digitization of cultural heritage is a multidimensional process which has a plethora of
methods, technologies, and approaches. The very target of every single one of such techniques
is to appropriately address a particular type of object or class of objects or different forms
of such monuments, or to achieve particular set of demands and needs of a specific digital
recording project through precision which includes and is not limited to a comprehensive
recording for the purpose of archiving heritage, digitization for presentation of natural and
cultural heritage as well as digitization for commercial exploitation. Similarly, Gomes (2014)
has emphasized that Cultural Heritage objects and sites greatly differ from each other and a
maximized conformity of the 3D reconstruction is a core and fundamental requirement. The
scholars have further emphasized that digitization of heritage ensures that objects to retain
their shape and appearance and do not lose their authenticity while ensuring accessibility for
the general public through virtual museums, which ensures long term protection. In their paper,
Pandey & Kumar (2020) discovered that many of the digitization projects had been challenged
by inadequate funding, lack of national-level digital preservation policy and the absence of
technical infrastructure in the process of digitizing and preserving the cultural and heritage
resources. The same kind of analysis can also be found in the context of Nepal. The paper has
further identified that in order to provide long term access to analog and digital information for
future generations, the preservation of cultural material is a crucial aspect.

Concept of Digitization

Digital Technologies have a great potential in safeguarding and conserving some of the
most valuable assets that have been in existence over time, more so in preserving some of
our increasingly endangered natural and cultural heritage. The process of Digitization, in the
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simplest understandable form, includes converting any physical pictures, arts, texts, sounds
and many others into digital form which can be administered and processed by a processor in
a computer. Digitization results in the representation of a document, sound, object, image or
signals in a computer readable form, also called a digital form or digital representation, which
can be obtained by generating a series of numbers which describe a distinct set of points or
samples. In the practice of modern times, any digitized data is in the arrangement of binary
numbers which enable processing by digital computers and various other operations. Simply,
digitizing means the transfiguration of analog correspondent source materials into arithmetical-
numerical format, decimal, binary or any other number system that which can be used instead
of the source material itself (Bloomberg, 2018). Digitization of any archaeological sites or
monuments includes the exact documenting and recording of the site object’s geometrical
features in such a way that it reliably depicts its geometric structure, form and location in space
or area with the use of diagrams be it 2-D (two dimensional) or 3-D (three-dimensional) models
with the help and use of personal computers (Dahal, 2008). There are various techniques used
in Digitization. Some of them include Photogrammetry which uses photographic images to
extract reliable metric information of objects and environment, another is Scanning which uses
laser-triangulation using laser-based instruments commonly known by the name: terrestrial 3D
Laser Scanner. Along with Laser Scanners, Laser Detectors and Laser Profiles are used to scan a
monument and record the geometric characteristics of the cultural heritage. Such information is
used to create contour patterns and preserve them for the future generations permanently. These
instruments have high level of accuracy even over larger space areas. The multi-dimensional
process of Digitization covers various thematic areas like Information Management,
Documentation and Recording of Information Systems of the Cultural Heritage. In addition,
other matters like digital image processing, archaeological surveying, 3-D representation of
structures as well as management and photography of various cultural landscapes is covered by
Laser Scanning and other techniques of Digitization (European Union, 2018).

Tools of Digitization for Restoring and Conserving National and Cultural Heritage

Any form of Digital Recording of Cultural and National Heritage is a vital step in conserving,
restoring and understanding the values of memories of the past. Creating a precise digital record
for the future generation also provides a means to educate and communicate any knowledge to
the society regarding any skills and value of tangible objects and remains of the past (ICOMOS,
2022). Some of the major tools of preservation through Digitization have been discussed below:

3D Tools

Some major 3D Tools within the ambit of 3D Digitization include 3D Laser Scanning, 3D
Line Drawing, Geometric Modeling, Texture Mapping and many more. Large numbers
of heritage get destroyed and damaged because of disaster (both man-made and natural),
natural eroding and weathering away. In these kinds of unforeseeable situations, capturing the
digital form of various forms of natural and cultural heritage and objects can be very useful
for conservation, restoration, access and scholarly study of the particular kind of natural and
cultural heritage. In the modern era, great strides have been made in 3D Digital Technology
which have proven helpful for the archaeological and digital preservation of the heritage. Using
3D Technology, geometry and texture of the object can be recovered, both with high-level
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precision and accuracy. The modern three-dimensional technology can be helpful; in virtual
restoration, digital archiving, virtual display and 3D Line Drawing. Within the massive pipeline
of 3D Digitization, many techniques are incorporated among which are 3D Data Capturing,
Geometric Modeling, 3D Registration and Texture Mapping (Renju Li, n.d.). Texture mapping
includes a graphic designing process where by a 2D (two-dimensional) surface called texture
map is wrapped around a 3D (three dimensional) object. It is a method in computer graphics
of applying imageries to plain surfaces (Malesevi¢, 2013). 3D Data Capturing includes using
different methods in obtaining a range data from various views, the data need to be merged and
registered which is then termed 3D Registration. The process of Geometric Modeling includes
a process of polygonising (to sub-divide a plane into polygons which are 2D- two dimensional
shapes made of straight lines and the shape is closed meaning all the lines connect), filling
in the polygons and some other post-processing technique. The final output of the process of
geometric modelling is a mesh that represents a geometric property of an object. Therefore, for
a more realistic rendering, the process of Texture Mapping is required to map high resolution
photos on geometric models (Ltd.)

The 3D Tools are a form of Digital Preservation which combines various strategies,
policies and actions in order to ensure proper access to digital content regardless of the
different forms of challenges like technological change, media failure or others. The data
once recorded remains there for generations to come with no damage. The main goal of such
digital preservation is to render accurate and authenticate content even if it covers the period
of long years (Khan, 2018). Therefore, even if there are certain forms of natural or manual
intervention, the preserved heritage is not affected and the future generation will have access to
the information of the heritage. The 3D Scans blueprints and other mathematical data remain
in the software forever. Hence, 3-D tools are the best option for a country like Nepal whose
heritage are prone to damage through various calamities and disasters.

Texture Mapping

Texture
Object

Texture
Mapped
Object

Figure - Texture Mapping (Creative Commons, 2019)
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Instance of 3D Laser Scanning in Nepal (Pancha Deval Temple)

After the 2015-Nepal Earthquake, in 2018, with the collaboration of and in association with
UNESCO-Nepal, Prairie View A&M University, School of Architecture (PVAMU-SoA), had
extensively led a comprehensive 3D laser scanning of Pancha Deval Temple in Kathmandu.
The principal aim of this scan was to create an analog and digital record of the temple as it was
a historic site which had been affected by the earthquake. After the 3D laser scanning, it was
found that 3D Laser scanning has an exceptional capability, as well as long term potential for
a standard use in any preservation, restoration and conservation projects related to natural and
cultural heritage. The method could generate accurate and precise data with no-contact means
to the object (Batson et.al., 2018).

Figure- 3D Model of Pancha Deval Temple (Batson et.al., 2018)

Artificial Intelligence

Artificial Intelligence (Al) and other advanced technologies can help with the digitalization,
restoration, conservation, maintenance, management and preservation of many tangible
heritage, both cultural and natural . AI works as assistants to historians and archaeologists
in conserving work which cannot be done by humans on their own or any time-consuming
project. Additionally, Al works as important tools for people to make the best utilization and
improve their working processes to a higher and efficient level (Yan, 2022).

Artificial Intelligence is a sub-field of computer science as well as mathematics that is
related with the study of human intellect in terms of machine understanding for the performance
of a specific task in a distinct and well-defined manner on its own. Artificial Intelligence may
also refer to any simulation of human intelligence in machines, which have been programmed
and set to think, act and perform like humans. Machine Learning, mathematically comprises
of sets of algorithms that automatically acquire from data, a sub-set of Machine Learning is
Deep Learning which extracts and takes the features from the database and excels in resolving
problems within high dimension (Das, 2022). The major role of Artificial Intelligence and
related technologies in natural and cultural heritage is to preserve and restore them. There are
specifically two main emphases and foci of Al; first is in the ambit of textual format and second
is the preservation and restoration based on a sensor called the Internet of Things (IoT).
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To explain it better, for instance, Al can help process millions of historical monuments,
landscapes, historical documents, texts, paintings and much more. Language Technology (LT)
is also connected with Al, hence many forms of research work can be made possible by using
language technology on historical textual data. Various kinds of developments have been made
throughout history through language technology, for instance, language understanding and
generation of Parts of Speech of any language, other works which have been done include
tagging of parts of speech, analysis of morphological data and text (morphology is study of
internal structure and arrangement of words), translation by machine, summarization of texts,
retrieval of information, answering of questions, analysis of sentiments and much more.

We can for instance take an example of digitization of any novel, textual data, literature
or historical manuscripts such as, holy texts like Bhagwad Geeta, Ramayan, Mahabharat
using Al and Language Technology. Digitization work involves proper tagging, cataloging
and labelling process. To understand it simply, once the entire textual data has been fully and
properly labelled, catalogued and tagged with accurate annotations, it then turns into being a
good corpus (corpus is a body of text).

To help ease this lengthy and hectic process, sometimes machines can also help in doing
laborious work for a large amount of raw corpus with the help using Language Technology
as well as machine receptive algorithm for faster processing which is not time-consuming
and tedious. Such machines are incorporated with Al Technologies. The primary advantage of
digitization using the tool of Artificial Intelligence is that the object can live for lengthy period
of time through long years. Another major advantage is that the object becomes an extremely
useful resource for scholars, researchers, academicians as well as industry individuals. These
kinds of findings are widely used in research works like retrieval of information, automated
translation and many more. Many historical monuments of Nepal, for instance, the centuries-
old temples have been worn and torn over a long period of years, sometimes certain pieces of
the architecture, like stones keep falling from the structure. In such situations, when there is no
human resource to assess the situation, Als can prove to be extremely helpful. Als can restore
those destroyed structures in terms of sensor; the sensors of Al will aid in capturing frequent
images of the structure and frequently analyze the data from the image to extract information
as to the structure’s situation assessing the weak and strong portions of the structure. Such data
from the captured image can also be stored in the form of numeric values represented in the
forms of vectors or array (vectors are mathematical or geometrical representation of a quantity
having both magnitude and direction. Related learning algorithms then may be applied to such
numeric values to analyze the data. Therefore, damage can be assessed and repairing can be
done soon with the help of such analyzed data.

Robotics and Algorithms

Robotics falls under the branch of engineering; more specifically under the branch of computer
science (Bibliothek, 2020). Robotics mainly includes everything about robots from construction
to design, use and overall operation of robots. Robots are machines which have been programmed
by a computer and are capable of performing complex actions, sometimes even beyond human
aptitudes. A robot basically has three major structures; a mechanical construction; electrical
component to supply power to the machine and; a computer programming to provide instructions
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to the machine to perform specific tasks (Revision, 2022). The chief aim of the field of Robotics
is to come up with machines which are capable of helping and assisting human beings in
various activities. Robotics is an inter-disciplinary field, therefore requiring the integration and
aid of various other independent fields. In a way, Robotics brings together many other areas of
engineering like mechanical, electrical, information, mechatronics, bio-engineering, computer,
control, software, mathematics and many more. Robotics basically develop electronic machines
that are capable of substituting for any form of human actions as they replicate those actions
and perform as per the instructions provided in numerical form understood by machines, like
binary numbers in the form of Os and 1s. An important building block of robotics are algorithms.
Simply put, algorithms are a finite sequence of instructions which are used for solving specific
kind of problem in mathematics, data processing and computer science. Thus, algorithms
set out instructions for the robot to perform instructed tasks. Robot algorithms are important
tools as they apply to physical objects in the real world which go one step further than just
computer algorithms as they connect to robots in the corporeal domain with regards to heritage
conservation (Tsianos, 2010).

With regards to heritage preservation, mobile robots have been used frequently in the
past. Mobile Robots are automatic machines which are controlled by software using sensors
and various other technologies to locate, identify and assess its surrounding as well as having
capabilities of locomotion. Such mobile robots have been used in museums in many countries,
for instance, in Italy where mobile robots have been put in place to source isolated contact to
users at a distance, also accommodate and guide people while in the museum and at the same
time survey areas where entry is not permitted and record the data. The robots are equipped
with sensors, cameras and other tools like laser range-finders (Milella, 2008). Surveying of the
Archaeological Objects and Architectural Structures is considered a complex field in itself,
therefore, by using Algorithms and Robotics, it is possible to penetrate into the deepest and
concealed nature of architectural monuments, as well as bring to light the stories and other
historical events which had occurred: the stories in which the monuments and objects were the
central character in the time that has long passed by. Robotics also help bring out the original
form of the structures with accuracy and precision, at the same time subsequent transformation
of the monuments over various eras are also noted by such technologies which provide us
with a full image of the ancient structures and archaeological monuments graphically. Another
useful facet of the tool of Robotics is in monitoring. The kind of monitoring done by Robots
is put in a 3D created virtual form through a computer which has proven to be very helpful as
it allows a more time-efficient and cost-effective planning. It is useful in testing a model from
its initial phases itself—from design to operation within the environment which is an accurate
and precise simulation of the area which is being conserved, restored or preserved. Also certain
forms of modifications can be carried out in cases where mistakes have occurred in the process
of re-construction of the ancient objects which otherwise would be risky to carry out on an
original piece of monument or structure (Ceccarelli, 2008).

Examples of Robots used for heritage preservation
Unmanned Aerial Vehicles (UAV)

A great example of Robots which have been used for heritage conservation is the Unmanned
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Aerial Vehicles (UAVs also referred to as Drones). UAVs are autonomous aerial robots which
are efficient in technological assistance. UAVs are capable of monitoring, documenting and
observing areas which are not easily accessible within the ambit of human abilities. If not
for the drones accessing the difficult to reach areas, humans would need to build scaffolding
or platforms which are high lift, but with new technologies human efforts are minimized.
Specifically in the field of documentation of interior structure of structures with historical
value and other difficult to reach areas are monitored by the UAVs. If we are to compare
taking photographs all the way from ground to using UAVs, there is a comparatively better
performance by UAVs as they offer time-efficient and fast documentation of the structure’s
interiors, surfaces and other areas from appropriate angles. UAVs also provide a seamless,
continuous chain of assessment of structural/mechanical integrity of the buildings and other
constructions, they also allows sporadic assessment and examination of the structures as well
as provide precise data as UAVs are mounted with sensory equipment (Vit Kratky, 2021)

Figure- UAV also called Drones (Getty Images)

Autonomous Underwater Vehicle (AUV)

Another example is the Autonomous Underwater Vehicles (AUV) which is used specifically
for conservation of underwater heritage like various marine species, plants and animals. AUVs
are also used for discovery as well as the surveillance of various underwater archaeological
sites. AUVs are cost-effective in comparison to other technologies which are used in the
current times like submersibles which are manned or ROVs (Remotely Operated Vehicles)
(Ramiro Dell’Erba, 2019). AUVs are un-crewed and are used specially for survey missions
like mapping, surveying and detecting submerged wrecks, remains, rocks and various such
obstructions underwater, during such survey mission heritage are also recorded and the data is
analyzed to preserve the heritage present underwater (Service, 2022).

Figure- Bluefin SandShark Unmanned Underwater Vehicle UUV (General Dynamics)
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Attempts Made By Nepal: The 2019 Digital Nepal Framework for National and Cultural
Heritage Preservation

Nepal has set a goal of achieving the developing nation status by 2022 and by 2030, Nepal
aims to achieve middle-income country status. While Nepal’s digital journey is progressing
relatively slower than its neighboring countries, the growth is steady. Our digital journey is still
stuck to internet penetration and mobile penetration as there are many places where even light
has not reached. Therefore, to address this problem and with an aim to digitize Nepal, in 2019,
the then Government of Nepal, Ministry of Communication and Information Technology,
in collaboration with Frost & Sullivan came up with the 2019 Digital Nepal Framework
(Government of Nepal, 2019). The Framework is a blueprint and a plan which offers a roadmap
on achieving certain positive aspects through digital initiatives such as how digital initiatives
could contribute to the economic growth of Nepal, also to find innovative and creative ways
to solve some major specific challenges in a time-efficient way, in light of the paucity of
resources. Not only this, the Digital Framework also aims to achieve opportunities for Nepal
which would enable it to participate in the global economy and be a vital part of it. The Digital
Nepal Framework has six major steps of strategic methodology for the implementation of the
vision of integrating Information Communication Technology for development of Nepal. The
steps include:-

. Draft Framework

il. Integration

iii.  Roadmap with Recommendations
iv.  Framework Delivery Methodology
V. Implementation

vi.  Monitoring and Evaluation

Additionally, the Framework has eight sectors and eighty digital initiatives it aims to
work on. The 8 sectors include; Education; Agriculture; Tourism; Energy; Urban Structure;
Health; Digital Foundation and Finance. Simultaneously, 80 digital initiatives have been
identified under those 8 sectors (Government of Nepal, 2019).

However, special focus has not been given to digitizing Cultural and Natural Heritage
of Nepal. Digitization should cover each and every aspect of a country’s original and primary
heritage in order to achieve a holistic development—be it social or economic growth. Cultural
and Natural Heritage is the identity of a country, hence preservation and restoration of heritage
is the preservation of the identity of a nation. Despite this crucial knowledge, the Digital Nepal
Framework could not address digitization of heritage conservation in Nepal. Nevertheless, the
efforts cannot be negated. The Government, in order to revitalize the tourism sector, had come
up with a 100-day action plan to achieve the target in key areas like Technology, Innovation,
Infrastructure and Administrative Sector. One of the key points under administrative sector was
to settle the debate over usage of modernized raw materials to construct ancient archaeological
monuments and heritage. This goes to show how important digitization is; because, in order
to rebuild ancient monuments, the choice of raw materials, history of monuments and other
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important details need to be identified and recorded for future when the heritage monument
may need reconstruction. This is possible only through digitization as the original structure can
be preserved through various tools of digitization like Artificial Intelligence, 3D Technology
and many others.

Under the Tourism Sector of the 2019 Digital Nepal Framework, the cultural and natural
heritage sites were one of the priorities of Government of Nepal. One key priority was to
introduce solar energy in vehicles to reduce pollution in Lumbini World Heritage Site. In fact in
2017, a grant of 1.35 million US dollars had also been allotted to procure a 150 KW (kilo watt)
solar power plant. Also, the Framework has mentioned how Digitization can act as an enabler
in the preservation of cultural and natural heritage like heritage and monumental sites could
be connected to Internet of Things (IOT) and sensor technologies as well as QR Codes (QR =
Quick Response) and RFID tags (RFID = Radio Frequency Identification) in order to provide
necessary information with regards to the particular sites. Another initiative by the Government
of Nepal includes the ongoing programs by Nepal Tourism Board like ‘Safa Nepal” which
fosters hygiene and cleanliness around heritage and monument sites. Another great initiative to
fill the void in tourism infrastructure of Nepal, an app called ‘Welcome Nepal App’ was set to
provide information on heritage sites of Nepal for tourists among various other functions of the
app. To some degree, the important data of heritage of Nepal has been digitized, even though
much remains to be done.

Thus, the Framework, overall, has somehow touched the aspect of introducing Information
and Communication Technologies to the Cultural and Natural Heritage of Nepal. However, the
core areas of Digitization specifically in the sector of Natural and Cultural Heritage preservation
has not yet been addressed. Hopefully, the 2019 Digital Nepal framework is the starting step for
Nepal and there are more areas of heritage conservation for Nepal to work on in the future.

Best Practices of Digitization of Heritage around the World

Each and every cultural heritage around the world tells a story—story of a past which is the
foundation of generations that have gone by and for those that are yet to come. For a better
understanding of how the concept of Digitization of Cultural and Natural Heritage work, it is
crucial look at the some of the best practices and most influential works around the world. They
have been roughly outlined below-

The Digital Michelangelo Project

In the year 1998 A.D., a professor of Computer Science at Stanford University, Prof. Marc
Levoy alongside his team began the Digital Michelangelo project_at Stanford University
(Norman, 1998) with an objective of creating a 3D computer archive of the principal statutes and
architecture of Michelangelo. Popularly known as the masterpieces of Renaissance sculpture
that have been created in marble between 1501 and 1504 by the Italian artist Michelangelo,
the project was aimed at digitizing this very heritage in Italy. Laser Scanners had been used as
a newest form of technology for the project which was a very innovative concept at that time.
The data obtained in 1998 through laser scanners had been extremely useful during 2002 where
restoration of the sculptures had begun. Additionally in 2009, a 3-D model of the sculpture was
also ready (Levoy, 1998). This is a renowned example of digitization which shows how new
technologies can help preserve such ancient monuments for so many years to come.
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Figure- A 3D printed replica of Michelangelo’s Statue of David (3Dnatives

Conclusion and Recommendation

In Nepal, the awareness regarding value and importance of our cultural and national heritage
among public is very little. Such non-recognition by the local inhabitants and the authorities
involved is the main reason why there is a heritage emergency in Nepal. The heritage which
is present in various parts of the country has not been cared for adequately, also discovery of
new heritage and conservation of the ones present remains a big challenge for Nepal due to
lack of proper resources, natural calamities or other reasons. It is thus important to address the
situation in the most pragmatic way. Even today technologically advanced machines which
are crucial for heritage conservation remains a far off idea for Nepal. In this situation, it is
necessary that the government prioritizes the agendas related to our heritage. Cultural and
Natural Heritage also is a major part of travel and tourism and carries a great economic value
for a country. In addition to the economic value, heritage have great economical and spiritual
importance as well. For this conservation, restoration and preservation of heritage is important.

First, Nepal is far behind in drafting proper laws and frameworks that are relevant in
modern times. The Ancient Monuments Preservation Act,2013 (1956) needs to be amended and
new perspectives need to be added to the existing laws to accommodate the changing dynamics
of the society. Frameworks like the 2019 Digital Nepal Framework need to incorporate aspects
of digitization of Cultural and National Heritage of Nepal and be updated with the advanced
technologies which are useful for heritage preservation.

Second, the principal governmental institution which has been established by the
Ancient Monuments Preservation Act, called Department of Archaeology, lacks necessary
resources and other mechanisms which are required to oversee and monitor the heritage spread
throughout Nepal. Besides the Department of Archaeology other such government funded or
private institutions need to be brought to light, research wings need to be established within
the departments for effective monitoring, researching and preservation of heritage as well as
to search the possibility of techniques for digitization within the cultural context of Nepal.
Government needs to invest more in this department and sufficiently provide them with
resources. The departments also need to analyze the local cultural contexts and move forward
with the action plan of conservation of heritage rather than rely on international standard
frameworks.
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Third, the documentation of cultural and national heritage of Nepal need to be reality-
based where in real objects are measured, mapped and recorded in the data using various tools
and techniques. An instance of this is the Share Our Cultural Heritage (SOCH) initiative, which
is an initiative for large scale documentation of cultural heritage worldwide using various
technologies like geo-crowdsourcing system (Dhonju, 2018). Crowdsourcing along with
citizen science are systems which have been used recently to voluntarily collect geographic
information which is usually supported by web and mobile geographic information system
(GIS). In Nepal, such systems can be launched where common public can give out information
regarding certain Cultural and National heritage sites and such data can be proof-checked and
researched to make them more efficient.

Figure- A demonstration of SOCH initiative
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Crowdsourcing is only one such technique, other tools like mobile apps, photogrammetric
modelling 3D reconstruction, web-mapping, online visualization techniques and many others
can be put to place to record important information about the heritage sites. Apps engaging the
public are also necessary.

Finally, the pre-existing projects like Annapurna Conservation Area Project (ACAP) and
many others need to be well-equipped with latest technologies which can aid in their quest for
discovery and conservation of heritage sites. Other initiatives like the ACAP and the initiative
taken by Former King Mahendra called the KMTNC (King Mahendra Trust for Nature
Conservation) for management of Upper Mustang Lomanthang region need to be established
and equipped with technological machines for better monitoring (Chapagain, 2008).

References

Acharya, B. R. (1966). Nepal ko Samkshipta Brittanta. Kathmandu: Pramod Shamsher and Nir
Bikram 'Pyasi'.

ADB. (2017). Bhutan: South Asia Subregional Economic Cooperation Road Connectivity
Project. Thimphu. Asian Development Bank.

ADB. (2018). Sector Assessment: Regional Road Transport. Delhi. Asian Development Bank.

ADB. (2019). Sector Assessment Transport (Road). South Asia Subregional Economic
Cooperation Highway Improvement Project.



UNITY JOURNAL, Volume IV, February 2023 267

Adhikari, B. (2015, March 6). The Divya Upadesh of Prithvi Narayan Shah. Spotlight.
https://www.spotlightnepal.com/2015/03/06/the-divya-upadesh-of-prithvi-narayan-shah/

Adhikari, C. S. (2019, January 2). Defence policy is set along with Security policy. Annapurna
Post.

Adhikari, D. R. (2018, July). A Small State between Two Major Powers: Nepal’s Foreign Policy
Since 1816. Journal of International Affairs, 2, 42-74.

Adhikari, D. R. (2018, July). A Small State Between Two Major Powers: Nepal's Foreign
Policy Since 1816. Journal of International Affairs, 11(1), 43-74.

Ahmad, R., Mi, H., & Fernald, L. (2020). Revisiting the potential security threats linked with
the China-Pakistan Economic Corridor (CPEC). Journal of the International Council for
Small Business, 1(1).

Al Jazeera. (2021, April). Nepal battles worst forest fires in years as air quality drops.
https://www.aljazeera.com/news/2021/4/9/nepal-battles-worst-forest-fires-in-years-as-
air-quality-drops

Al-Naji, y. A., A. G., Mohammed, S. L., & Chahl, J. (2019). Life Signs Detector Using a Drone
in Disaster Zones. Remote Sens.

Alotaibi, E. T., Algefari, S. S., & Koubaa, A. (2019). LSAR: Multi-UAV Collaboration. /EEE
Access.

Andersen, H. (2015, June 13). The North-South Corridors: Roads to local prosperity. Local
Nepal Today.

Arvis, J., Raballand, G., & Marteau, J. (2011). Connecting landlocked Developing Countries to
Market: Trade corridor in the 21st century. World Bank.

Batson, W.J., Chhetri, P., et al. (2018). Documentation and Preservation of Historical
Monuments in Nepal using 3D Laser Scanning Technology - Pancha Deval Temple.
Kathmandu: Nepal Reconstruction Authority. https://www.nra.gov.np/uploads/docs2

B. Malesevi¢, R. O. (2013). Application of polynomial texture mapping in process of
digitalization of cultural heritage. Research Gate.

Baniya, B. G. (2076). Military Diplomacy: An Important Instrument of Small States’ Diplomacy
in Enhancing their Security in the Contemporary World. Shipahi, 53, 1-10.

Baniya, D. (2020). Geo-Strategic Importance of Nepal. Unity Journal, 1, 54-70.

Baral, B. N. (2020). Dibya Upadesh: Pragmatic Guidelines to Nepalese Diplomacy. Journal of
Political Science, XX.

Bates,A.(2020,May). Forbes. https://www.forbes.com/sites/forbestechcouncil/2020/05/21/the-
state-of-augmented-intelligence/?sh=717d01204e05

Bates, A. (2020).  The  State  of  Augmented Intelligence.  Forbes.
https://www.forbes.com/sites/forbestechcouncil/2020/05/2 1/the-state-of-augmented-
intelligence/?sh=5beaf6804c05ay 21)



268  Digitizing Cultural Heritage of Nepal: Tools for Conservation and Restoration

Bell, K. (2017, September). Facebook wants you to check its new 'Crisis Response' feature
when disaster hits. Mashable. https://mashable.com/article/facebook-crisis-response

Bhattacharya, A., Dollar, D., Doshi, R., Hass, R., Kharas, H., Solis, M., et al. (2019). China's
Belt and Road: The New Geopolitics of Global Infrastructure Development. Brookings.

Bhattarai, B. (2003). The Nature of Underdeveloped and Regional Structure of Nepal: A
Marxist Analysis. Adroit Publishers.

Bhattarai, G. (2015). Nepal-China: All Weather Friends. Nepal Tianli Publication and Culture
Company Pvt. Ltd.

Bhattarai, G. (2021). Does China Have a Role in the Nepal-India Border Problems? A Study of
Nepal's New Map against India's Mansarovar Route. Pakistan Horizon, 74(2-3), 61-80.

Bhattarai, G., & Pulami, M. J. (2021, September 23). Geopolitical Challenges of Kathmandu-
Rasuwagadhi Railway. Khabarhub. https://english.khabarhub.com/2021/23/210531/

Bhattarai, K. D. (2020, January 30). The Indo-Pacific Vs. the Belt and Road: Nepal's Great
MCC Debate. The Diplomat. https://thediplomat.com/2020/01/the-indo-pacific-vs-the-
belt-and-road-nepals-great-mcc-debate/

Bhattarai, M. K. (2019). 9=rregert qr4. Kitab Publishers Pvt. Ltd.

Bhattarai, R. (2013). Corporative Security in South Asia and Nepal's Security Concerns. In
N. Nayak (Ed), Cooperative Security Framework for South Asia (p. 116). New Delhi.
Pentagon Press.

Bibliothek, G. (2020). Katalog Der Deutsche National Bibliothek. https://portal.dnb.de/opac.
htm?method=simpleSearch&cqlMode=true&query=nid%3D4261462-4

Bloomberg, J. (2018, April 29). Digitization, Digitalization, And  Digital
Transformation:  Confuse Them At Your Peril. Forbes. https://www.forbes.
com/sites/jasonbloomberg/2018/04/29/digitization-digitalization-and-digital-
transformation-confuse-them-at-your-peril/?sh=4d98b8772f2¢c

Board, N. T. (n.d.). Heritage . The Official Portal of Government of Nepal: http://nepal.gov.
np:8080/NationalPortal/view-page?id=89

Brown, E. (2018, March 26). MIT News on Campus and Around the World. Massachusetts
Institute of Technology Campus Newsletter [ Website]. https://news.mit.edu/2018/cheetah-
robot-preps-role-first-responder-sangbae-kim-0326

Ceccarelli, M. C. (2008). A Robot Application for Analysis, Survey and Conservation of
Historical Architectures. In Balaguer (Eds), Robotics and Automation in Construction
(pp. 330-353). Intech Open.

Center for Excellence in Disaster Management & Humanitarian Assistance. (2020). Nepal
Disaster Management Reference Handbook.

Chakradeo,S.(2020,April28). HowdoestheIndia-Chinarivalryaffectsecondarystatebehaviourin



UNITY JOURNAL, Volume IV, February 2023 269

South Asia? Brookings. https://www.brookings.edu/blog/up-front/2020/04/28/sambandh-
blog-how-does-the-india-china-rivalry-affect-secondary-state-behaviour-in-south-asia/

Chapagain, N. K. (2008). Heritage Conservation in Nepal: Policies, Stakeholders and
Challenges. Third Annual Himalayan Policy Research Conference (pp. 1-15). Madison,
WI (USA). University of New Mexico UNM Digital Depository.

Checkel, J. T. (1998). The Constructivist Turn in International Theory. World Politics, 50, 324-
348.

Coleman, K. (2011). Innovations in African Solutions to African Problems: The Evolving
Practice of Regional Peacekeeping in Sub Saharan Africa. CUP online.

Computer Hope. (2021). What is a Social Network?. https://www.computerhope.
com/jargon/s/socinetw.htm

Coning, C. D., & et.al. (2008). Principles and Guidelines for UN Peacekeeping Operations, 2008.
UNOCHA. https://www.unocha.org/sites/dms/Documents/DPK0%20Capstone%20
doctrine%20(2008).pdf

Crocker, C. A., Hamsen, F., & Aall, P. (2021). Diplomacy and Future of World Order.
Georgetown University.

Dabhade, M., & Pant, H. (2004). Coping with Challenges to Sovereignty: Sino-Indian rivalry
and Nepal's foreign policy. Contemporary South Asia, 13(2), 157-169.

Dahal, S. (2008). Conservation of Heritages through Community Participation around
Kathmandu Valley. Academia.edu.

Das, B.R..(2022). Role of Artificial Intelligence in Preservation of Cultural and Natural

Heritage. Conference: ICDRCT 2021 (p. 2). Bhubaneswar. Research Gate.

DataReportal. (2021). Digital 2021 July Global Statshot Report. https://datareportal.
com/reports/digital-2021-july-global-statshot

DataReportal. (2021). Global Social Media Stats — DataReportal — Global Digital Insights.
https://datareportal.com/social-media-users#:~:text=Facebook remains the world's
most,platforms are owned by Facebook.&text=QQ (51HQQ) has 591 million monthly
active users.

Daud, S. M., Heo, C. C., Yusof, M. Y., Khoo, L. S., Singh, M. K., Mahmood, M. S., etal. (2021).
Applications of drone in disaster management: A scoping review. Science & Justice, 38.

Department of Hydrology and Meteorology Flood Forecasting Division. (2018). Standard
operating procedure (SOP) for flood early warning system in Nepal. Government of
Nepal Ministry of Energy, Water Resources and Irrigation.

Deutsch, K. W. (1968). The Analysis of International Relations. Prentice Hall Inc.

Development Asia. (2021, March). How Al Can Boost Disaster Response and Recovery.
https://development.asia/insight/how-ai-can-boost-disaster-response-and-recovery

Diamandis, P. H. (2019, April 12). Al and Robotics Are Transforming Disaster Relief. Singularity



270  Digitizing Cultural Heritage of Nepal: Tools for Conservation and Restoration

Hub.  https://singularityhub.com/2019/04/12/ai-and-robotics-are-transforming-disaster-
relief/

DPKO/DFS. (2010). Training for all United Nations.
http://dag.un.org/bitstream/handle/11176/401032/2010.20%20DPKO_DFS POL
TrainingforalUNPKPersonnel 1May2010.pdf?sequence=1&isAllowed=y

Drab, L. (2018). Defence Diplomacy--An Important Tool. Security and Defence Quarterly,

57-71.

Eastern Kentucky University. (2021, December 6). Robots and Drones Saving Lives in Disaster
Areas. EKU Online. https://safetymanagement.eku.edu/blog/robots-and-drones-saving-
lives-in-disaster-areas/

Eastern Kentucky University. (2021). The Benefits & Challenges of Using Artificial Intelligence
for Emergency Management. EKU Online. https://safetymanagement.eku.edu/blog/the-
benefits-challenges-of-using-artificial-intelligence-for-emergency-management/

European Union, E. R. (2018). Digitzation of Natural Cultural Heritage . 4th Thematic Semiar
"Digitization of Monuments and Archaeological Sites" (pp. 8-13). Greece: Interreg
Europe.

Ghimire, B. (2021, December 15). Nepal-China military drill in Sept. The Kathmandu Post.

Ghimire, P. (2020, Feruary). Nepal’s military diplomacy: Retrospect and prospect. Unity
Journal, 1, 120-125.

Ghos, P. (2013). International Relation. Delhi. Learning pvt Itd.

Gokhale, V. (2021). The Road from Galwan: The Future of India-China Relations. Carnegie
India.

Gorden, S. (2016). The Protection of Civilians: An Evolving Paradigm? International Journal
of Security and Development,2(2), 40.

Government of Nepal (2019). 2019 Digital Nepal Framework. Kathmandu: Government of
Nepal Ministry of Communications and Information Technology.

Gupta, S. (2020, June 10). In Nepal's map tactics, a reflection of China's growing foot print in
Kathmandu. Hindustan Times.

Habib, M. K., & Baudoin, Y. (2010). Robot-Assisted Risky Intervention, Search, Rescue and
Environmental Surveillance . International Journal of Advanced Robotic Systems, 2.

Haider, S. (2021, September 20). Quad summit and main issues on its agenda. The
Hindu. https://www.thehindu.com/news/international/five-main-issues-on-the-quad-
agenda/article36562223.ece

Hari K. Dhonju, W. X. (2018). Share Our Cultural Heritage (SOCH): Worldwide 3D Heritage
Reconstruction and Visualization via Web and Mobile GIS. International Journal of Geo-
Information, 10.

Hari K. Dhonju, W. X. (2018). Share Our Cultural Heritage (SOCH): Worldwide 3D Heritage



UNITY JOURNAL, Volume IV, February 2023 271

Reconstruction and Visualization via Web and Mobile GIS. International Journal of Geo-
Information, 1-2.

Hayashi, T., Das, S., Khadka, M., Isonoi, 1., Keola, S., Tsubota, K., et al. (2020). Economic
Impact Analysis of Improved Connectivity in Nepal. ADB South Asia Working Paper
Series no.75.

Hebbar, A. (2017). Augmented intelligence: Enhancing human capabilities. Research Gate.

Hegre, H. (2018). Evaluating the Conflict Reducing Effects of UN Peacekeeping Operations.
The Journal of Politics, 81(1): 215-232.

Heritage, C. C. (1972). Natural Heritage. UNESCO Institute for Statistics. http://uis.unesco.
org/en/glossary-term/natural-heritage

Hinton, S. (2019). Understanding Social Media. In L. Hjorth & S. Hinton (Eds.), Understanding
Social Media (pp. 1-232). SAGE.

House, G. (2015, May 14). OBOR and India's Security Concerns. Gateway House.

ICOMOS. (2022, May 3). New study on quality 3D digitisation of tangible CH.
International Council on Monuments and Sites. https://www.icomos.org/en/78-english-
categories/107026-new-study-on-quality-in-3d-digitisation-of-tangible-cultural-heritage

Investopedia. (2021). Social Media Definition [Website]. https://www.investopedia.
com/terms/s/social-media.asp

IOM. (2019). Migration in Nepal. Kathmandu: IOM Development Fund.
IPCS. (n.d.). Institute of Peace and Conflict Studies: http://www.ipcs.org/
Irwin, M. (2015). Mapping Cyclone Pam’s destruction with drones. Vanuatu.

Jabri, V., & Richmond, O. P. (Eds.). (2021). Critical Theories and Politics of Peace; The Oxford
Handbook of Peacebuilding, Statebuilding and Peace Formation. Oxford University
Press.

Jahn, B. (2021). Liberal Internationalism . In O.P. Richmond (Ed.), The Oxford Handbook of
Peacebuilding, Statebuilding and Peace Formation. OUP.

Jain, B. (2021). The geopsychology theory of international relations in the 21st century:
escaping the ignorance trap. Lexington Books.

Jett, D. (2019). Why Peacekeeping Fails. Pennsylvania State University.

Jha, H. B. (2017). The Doklam standoff: Can Nepal stay neutral for long? Observer Research
Foundation.

Joseph, J. (2018, January 27). What is the Doklam issue all about? The Hindu. https://www.
thehindu.com/news/national/what-is-the-doklam-issue-all-about/article22536937.ece

Joshi, B. G. (2076). Peacekeeping by Nepal: Toward Diplomacy. Sipahi, 53, 84-91.

Kantipur. (2021, October 24). SHIGHT FuTT TSHAT q AT Y HASH! &, https://ekantipur.
com/news/2021/10/24/163506029734683079.html



272 Digitizing Cultural Heritage of Nepal: Tools for Conservation and Restoration

Karim, S., & Beardsley, K. (2017). Equal Opportunity Peacekeeping: Women, Peace and
Security in the Post-Conflict States. OUP.

Kokkalis & Konstantinos. (2012, December 19). Contribution of Artificial Intelligence to
Border Security. Naval Postgraduate School.

Koops et.al. (2015). The Oxford Handbook of UN Peacekeeping Operations. OUP.

Krishnan, A. (2020). India's China Challenge: A Journey through China's Rise and What It
Means for India. Harper Collins Publishers.

Kroskrity, P. V. (1999). Identity. Journal of linguistic anthropology, 9(1-2), 111-114.

Kumagai, S., & Isono. (2011). Economic Impacts of Enhanced ASEAN-India Connectivity:
Simulation Results from IDE/ERIA-GSM. The Comprehensive Asia Development Plan,
Phase II.

Kumar, R. P. (2020). Exploring the Impediments to Digitization and Digital Preservation of
Cultural Heritage Resources: A Selective Review. Preservation, Digital Technology &
Culture, 26-37.

Lapsatis, 1. (2019). The efficiency of preparing UN peacekeepers: Problems in Contemporary
Peacekeeping. https://www.vdu.lt/cris/handle/20.500.12259/79152

Leonardo Gomes, O. R. (2014). 3D Reconstruction Methods for Digital Preservation of Cultural
Heritage: A Survey. Pattern Recognition Letters, 3-14.

Levoy, M. (1998). The Digital Michelangelo Project. Satnford, California: Computer Science
Department, Stanford University.

Libelium Comunicaciones Distribuidas. (2017, December). Early warning system to prevent
floods and allow disaster management in Colombian rivers. Libelium Comunicaciones
Distribuidas Website. https://www.libelium.com/libeliumworld/success-stories/early-
warning-system-to-prevent-floods-and-allow-disaster-management-in-colombian-rivers/

Lifespan. (2020). Pros and Cons of Social Media. Lifespan. https://www.lifespan.org/lifespan-
living/social-media-good-bad-and-ugly#:~:text=The more time spent on,Social Media is
addicting.&text=But that's not all%2C social,Fear of Missing Out.

Lisboa, P. (2018). Al 2.0: Augmented Intelligence. /3th International FLINS Conference (p.
10). Singapore: World Scientific Publishing.

Ltd., D. S. (nd.). Computer Geometric Modelling. DesignTech Systems, India.
https://designtechsys.com/articles/computer-geometric-modelling

Lutkevich, B., & Earls, A. R. (2021, December). IoT Agenda. Tech Target.
https://internetofthingsagenda.techtarget.com/definition/drone

McVee, M. B., Silvestri, K. N., Barrett, N., & Haq, K. S. (2018). Positioning Theory. Taylor
and Francis.

Mehra, J. (2020, August 1). The Australia-India-Japan-US Quadrilateral; Dissecting
the China Factor. Observer Research Foundation. https://www.orfonline.org/wp-
content/uploads/2020/08/ORF _OccasionalPaper 264 Quad.pdf



UNITY JOURNAL, Volume IV, February 2023 273

Milella, G. C. (2008). Environment Modelling with an Autonomous Mobile Robot for Cultural
Heritage Preservation and Remote Access. In M. F. Pavla Pecherkova, Robotics,
Automation and Control (p. 494). Vienna, Austria: [-Tech.

Milosh, A. (2020, July 27). Roles of Information Technology in Emergency Preparedness
and  Prevention. https://www.atera.com/blog/10-roles-of-information-technology-in-
emergency-preparedness-and-prevention/

Minges, M. (2019). Disruptive technologies and their use in disaster risk reduction and
management 2019. Balaclava, Mauritius: International Telecommunication Union.

Ministry of Foreign Affairs. (2020, June 20). Press Statement on recent development in Galwan
Valley area between India and China. https://mofa.gov.np/press-statement-on-recent-
development-in-galwan-valley-area-between-india-and-china/

Ministry of Home Affairs. (2021, December 3). Nepal Disaster Risk Reduction Portal.
http://drrportal.gov.np

Mitsubishi Heavy Industries Ltd. (2019, March). MHI Develops Autonomous "Water
Cannon Robot" and "Hose Extension Robot" for Use in Firefighting. https://www.mhi.
com/news/190325.html

Mukherjee, S. (2015, June 1). Sub-regional road connectivity Pacts: From 'looking East' to
linking East. The Indian Express.

Muni, S. (2016). Trilateral Engagement between India, China and Nepal. In P. Jaiswal & G.
Kochhar (Eds.), Decoding Trilateralism (pp. 1-10). G.B. Books.

N.McRae, J., J.Gay, C., M.Nielsen, B., & P.Hunt, A. (2019). Using an Unmanned Aircraft
System (Drone) to Conduct a Complex High Altitude Search and Rescue Operation: A
Case Study. Wilderness & Environmental Medicine.

Nadim Akhtar Khan, S. M. (2018). Digitization of Cultural Heritage: Global Initiatives,
Opportunities and Challenges. Journal of Cases on Information Technology, 2.

Nadin, P. (2014). An Agenda for More Focused Peacekeeping Mandates. United Nations
University.

Nepal Army. (2021). Nepalese Army and Disaster Management. https://www.nepalarmy.mil.
np.

Nepali Times. (2021, January). Kathmandu air pollution hits record high. https://www.
nepalitimes.com/latest/kathmandu-air-pollution-hits-record-high/

Nepali Times. (2021, May 8). Power politics delays MCC in Nepal. https://www.nepalitimes.
com/here-now/power-politics-delays-mcc-in-nepal/

New Spotlight Nepal. (2021, July). Nepal Army Launches Rescue And Relief Operation To Save
People From Landslide And flood. https://www.spotlightnepal.com/2021/07/09/nepal-
army-launches-rescue-and-relief-operation-save-people-landslide-and-flood/

Norman, J. M. (1998). The Digital Michelangelo Project. History of Information. https://www.
historyofinformation.com/detail.php?id=2410



274  Digitizing Cultural Heritage of Nepal: Tools for Conservation and Restoration

OCHA. (2021, September 7). Asia and the Pacific: Weekly Regional Humanitarian Snapshot
(31 August - 6 September 2021). UN Office for the Coordination of Humanitarian Affairs.

Oliver, F. (2020, October 20). Six ways drones are helping in emergency response. SOArizon.
https://www.soarizon.io/news/six-ways-drones-are-helping-in-emergency-response

Oyelude, A. A. (2017, April 3). What’s trending in libraries from the internet cybersphere —
artificial intelligence and other emerging technologies. Library Hi Tech News.

PR, U. (1991). Nepal and South Asian Regional Security. CNAS Journal, 19-28.

Panafrican Emergency Training Centre. (2002). Disasters and Emergencies. World Health
Organization.

Pandey, V. K. (2020). Exploring the Impediments to Digitization and Digital Preservation of
Cultural Heritage Resources: A Selective Review. Preservation, Digital Technology &
Culture, 26-37.

Pant, H. V. (2017, August 14). The Doklam Standoff Highlights Nepal's Dilemmas With India.
The Diplomat. https://thediplomat.com/2017/08/the-doklam-standoff-highlights-nepals-
dilemmaswith-india/

Pant, M. (2008). Connectivity Issues in India's Neighbourhood. Asian Institute of Transport
Development.

Paul, J. D., Bee, E., & Budimir, M. (2021). Mobile Phone technologies for disaster risk
reduction. Climate Risk Management.

Paul, S., Ansu, T., & Sharma, S. (2013). Building Roads and Improving Livelihoods in Nepal.
Swiss Agency for Development and Cooperation (SDC).

Paul, T. (2016). The accommodation of rising powers in world politics. In T. Paul (Ed.),
Accommodating Rising Powers. Cambridge University Press.

Pavlidis, G. (2006). Methods for 3D digitization of Cultural Heritage. Journal of Cultural
Heritage, 93-98.

Phillips, A. (2021). The East India Company and the Rise of British India, 1740-1820. In A.
Phillips, How the East Was Won: Barbarian Conquerors, Universal Conquest and the
Making of Modern Asia (pp. 207-246). Cambridge University Press.

Poudel, S. S. (2019). Nepali foreign policy and Zone of Peace: an attempt at neutrality? Nepal
Institute for Policy Research.

Pradhan, S. B. (2010, December 2). Indian Army Chief in Nepal to Receive Top Honours.
Online Khabar.

President and Fellows of Harvard College. (2021). RoboBees: Autonomous Flying Microrobots.
Retrieved from Hansjorg Wyss Institute for Biologically Inspired Engineering at Harvard
University Website: https://wyss.harvard.edu/technology/robobees-autonomous-flying-
microrobots/

Proudhindu. (2014, February 10). An introduction to World Heritages of Nepal. http://www.
proudhindu.org/hinduism/an-introduction-to-world-heritages-of-nepal



UNITY JOURNAL, Volume IV, February 2023 275

Questex LLC. (2021). The top 10 pharma companies in social media. https://www.fiercepharma.
com/special-report/top-10-pharma-companies-social-media-0

Raja, M. (2021, August 1). Saturday night floods in Melamchi caused significant
infrastructure damage. The Kathmandu Post. https://kathmandupost.com/province-
no-3/2021/08/01/saturday-night-floods-in-melamchi-caused-significant-infrastructure-
damage

Ramiro Dell’Erba, C. M. (2011 (2019)). Hrness: A Robotic Swarm to explore and protect Under
water Cultural Heritage. HAL Open Science, Science and Technology for the Safeguard of
Cultural Heritage in the Mediterranean, 4-5.

Rana, P., & B, K. (2014). A Connectivity Driven Development Strategy for Nepal: From a
Landlocked to Landlinked State. Asian Development Bank Institute.

Ranjan, R. (2021). Introduction: China and South Asia in Twenty-first Century. In R. Ranjan, &
G. Changgang (Eds.), China and South Asia: Changing Regional Dynamics, Development
and Power Play. Routledge.

Rawal, P. (2019). Military Diplomacy and its Role in the Foreign Policy of Nepal [ Thesis/Naval
Postgraduate School, Monterey].

Rawal, S. S. (2010). United Nations Peacekeeping Participation and Civil-Military Relations
in Troop Contributing Countries [Master's Thesis/Naval Postgraduate School, Master of
Arts in Security Studies, Monterey, California].

RenjuLi, T. L. (n.d.). 3D Digitization and Its Applications in Cultural Heritage . Key Laboratory
of Machine Perception (Ministry of Education, China).

Republica. (2020, June 15). India continuously ignoring Nepal's call for holding talks to resolve
border issues.

Revision, W. C. (2022, October 26). Robotics. Wikipedia. https://en.wikipedia.org/w/index.
php?title=Robotics&oldid=1118376827

Richmond, O. (2021). The Evolution of International Peace Architecture. Cambridge University
Press. https://www.cambridge.org/core/journals/european-journal-of-international-
security/article/evolution-of-the-international-peace-architecture/729C18031374E33 A7
A36DA9681972C06, 27 November 2021

Rose, L. E. (1971). Nepal Strategy for Survival. University of California Press.
Rummel, R. (1981). The Just Peace (Vol. 5). Sage Publication.
Schmidt, J., & Thapa, M. (2012, April). The Great Himalayan Game: India and China Rivalry.

Contemporary South Asia.

Scholvin, S., & Mikael, W. (2018). Power Politics by Economic Means: Geo-economics as an
analytical approach and foreign policy practices. Comparative Strategy.

Sebastian, K. (2018). Saving Soldiers or Civilians? OUP.
Service, N. O. (2022, September 30). Difference between an AUV and a ROV.



276  Digitizing Cultural Heritage of Nepal: Tools for Conservation and Restoration

National Oceanic and Atmospheric Administration: https://oceanservice.noaa.
gov/facts/auv-rov.html#:~:text=AUV%20stands%20for%20autonomous%?20
underwater,for%20commercial%20and%20recreational %20vessels.

Shafikul, A. (2013). Military Diplomacy—A Tool to Pursue Foreign Policy. Mirpur Papers.

Sharma, M. (2019). Augmented intelligence: a way for helping universities to make smarter
decisions. Emerging Trends in Expert Applications and Security, pp. 89-95.

Shimura, H. (2001). The Role of UN Secretariat in Organizing Peacekeeping; United Nations
Peacekeeping Oprations;Ad hoc Missions, Permanent Engagements. (R. Thakur, & A.
Schanabel, Eds.) New York: United Nations University Press.

Shrestha, B. R. (2019). An Assessment of Disaster Loss and Damage in Nepal . Kathmandu:
The Geographic Base Vol. 6.

Singh, S. (2019, April 23). Belt and Road Initiative: Nepal's Concern and Committment. 7he
Himalayan Times.

G. Siwakoti (n.d.). Introduction to international relation. Ratna Pustak Bhandar.

Smart Insights. (2021). Global social media statistics research summary 2022. https://www.
smartinsights.com/social-media-marketing/social-media-strategy/new-global-social-
media-research/#:~:text=More than half of the,access to a mobile phone

Stiller, L.. (1968). Prithvinarayan Shah in the light of dibya upadesh. Kathmandu: Himalaya
Book Centre.

Stiller, L.. (1976). The Silent Cry. Kathmandu: Educational Publishing House.
Stiller, L. (1999). Nepal: Growth of a Nation. Kathmandu: Modern Printing Press.

Stiller, L.. (2017). The Rise of the House of Gorkha. Kathmandu: Educational Publishing House.

Sutherland, L. S. (1947). The East India Company in Eighteenth-Century Politics. The
Economic History Review, 17(1), 15-26.

Swistek, G. (2012). The Nexus Between Public Diplomacy and Military Diplomacy in Foreign
Affairs and Defense Policy. Spring, 11, 79-86.

Tao, L. (2017, February 3). From yam to bridge. The Kathmandu Post. https://kathmandupost.
com/opinion/2017/02/03/from-yam-to-bridge

Techopedia. (2021). What is the Internet? Techopedia. https://www.techopedia.
com/definition/2419/internet

Thapa, C. J. (2016, November 11). Nepal-India relations in the military realm.Southasia.com.
au.

Thapa, G. (2020, July 25). Nepal's Geographical Dilemma. East Asia Forum.
The Print (2021, November 10). President confers honorary rank of ‘General of Indian Army’

on Nepal Army Chief.



UNITY JOURNAL, Volume IV, February 2023 277

The International Federation of Red Cross and Red Crescent Societies (IFRC). (2021). Disaster
Preparedness. IFRC. https://www.ifrc.org/disaster-preparedness

Tilburg, C. V. (2017). First Report of Using Portable Unmanned Aircraft. Wilderness and
Environmental Medicine, 1.

Tsang, F., & Rohr, C. (2011). The Impact of Migration on Transport and Congestion. Santa
Monica: Rand Corporation.

Tsianos, K. (2010). Robot Algorithms. In K. Tsianos, Algorithms and theory of computation

handbook: special topics and techniques (p. 1). Chapman & Hall/CRC.

Tulane University School of Public Health and Tropical Management. (2021, September
3). What Is Disaster Management? Understanding Emergencies From Prevention to
Mitigation. Tulane University School of Public Health and Tropical Management Website:
https://publichealth.tulane.edu/blog/what-is-disaster-management/

UN. (1945, October 24). Charter of the United Nations.  https://www.refworld.
org/docid/3ae6b3930.html

UN. (2000). Report of the Panel on United Nations Peace Operations (Brahimi Report)
[A/55/305]. http://www.un.org/en/ga/search/view_doc.asp

UN. (2009). C-34 Report. https://casquebleu.org/index.php?title=Special Committee on
Peacekeeping Operations#Recent C-34 reports

UN. (2015). Report of the Independent High-level Panel on Peace Operations. http://www.
un.org/en/ga/search/view_doc.asp

UN. (2018). Action for Peacekeeping. https://peacekeeping.un.org/en/action-for-peacekeeping-

adp
UN. (2021). 2021 e-Guide for Staff Supporting UN Peace and Security Pillar
(5428Kb). http://dag.un.org/bitstream/handle/11176/89593/2021%20e-Guide%20

for%20Staff%20Supporting%20UN%20Peace%20and%20Security%20Pillar.
pdf?sequence=4&isAllowed=y

UN. (2021). Facts and figures: Women, peace, and security. https://www.unwomen.org/en/what-
we-do/peace-and-security/facts-and-figures

UN. (n.d.). Ten Rules. https://pseataskforce.
org/uploads/tools/tenrulescodeofpersonalconductforbluehelmets undpko english.pdf

UN, G. A. (1993). An Agenda for Peace: resolution / adopted by the General
Assembly,A/RES/47/120B.

UNDPKO. (2019). Authority, Command and Control. https://police.
un.org/sites/default/files/2019.23 policy on_authority command and control 25
october 2019.pdf

UNDPKO. (2019). The Protection of Civilians in UN Peacekeeping. https://peacekeeping.
un.org/sites/default/files/poc_policy 2019 .pdf



278  Digitizing Cultural Heritage of Nepal: Tools for Conservation and Restoration

UNDPKO. (2020). Handbook: The Protection of Civilians in the United Nations Peacekeeping.
USA: United Nations Press.

UNESCO. (2009). Cultutral Heritage. UNESCO Institute for Statistics : https://uis.unesco.
org/en/glossary-term/cultural-heritage

UNESCO. (2022, October 25). Concept of Digital Heritage. https://en.unesco.
org/themes/information-preservation/digital-heritage/concept-digital-heritage

UNESCO. (2009). Natural Heritage. UNESCO Institute of Statistics: http://uis.unesco.
org/en/glossary-term/natural-heritage

UNGA. (2016). Resolution 70/262. Retrieved Nov. 30, 2021, from https://www.un.org/
en/development/desa/population/migration/generalassembly/docs/globalcompact/A
RES 70 262.pdf

UNGA. (2020). Peacebuilding and Sustaining Peace: Report of the Secretary General.
https://www.un.org/en/ga/search/view_doc.asp?symbol=a/72/707

UNGA/UNSC. (2013). Human rights due diligence policy on United Nations
support to non-UN Security Forces, A/67/775-S/2013/110. https://www.ohchr.
org/Documents/HRBodies/SP/AMeetings/20thsession/Identical LetterSG25Feb2013
en.pdf

UNSC. (1999). Resolution 1265. https://digitallibrary.un.org/record/285718?In=en

UNSC. (2000). Resolution 1325. https://peacemaker.un.org/sites/peacemaker.un.org/files/SC
ResolutionWomenPeaceSecurity SRES1325%282000%29%28english_0.pdf

UNSC. (2008). Resolution 1820. http://unscr.com/en/resolutions/doc/1820

UNSC. (2016). 2282. https://www.securitycouncilreport.org/atf/cf/%7B65BFCF9B-6D27-
4E9C-8CD3-CF6E4FF96FF9%7D/s_res 2282.pdf

UNSC. (2018). Resolution 2418. https://digitallibrary.un.org/record/1627990?In=en#record-
files-collapse-header

UNSC. (2018). Resolution 2436. https://undocs.org/S/RES/2436(2018)
Upadhya, S. (2012). Nepal and the Geo-Strategic Rivalry between China and India. Routledge.

Upreti, Y. (2021). Issues in Border Security of Nepal. Journal of APF Command and Staff
College.

Utopia Educators. (2021). Psychological Effects of Social Media on Teenagers.
https://utopiaeducators.com/psychological-effects-of-social-media/

van Teijlingen A, T. T. (2020). Artificial Intelligence and Health in Nepal. Nepal Journal of
Epidemiology.

Vit Kratky, P. P. (2021). Safe Documentation of Historical Monuments by an Autonomous
Unmanned Aerial Vehicle. International Journal of Geo-Information, 1-2.

Wagner, C. (2020, November 15). The India-China Competition in the Himalayas: Nepal and



UNITY JOURNAL, Volume IV, February 2023 279

Bhutan.  https://www.ispionline.it/it/pubblicazione/india-china-competition-himalayas-
nepal-and-bhutan-28258

Wallis, J. (2021). The Social Constrction of Peace. In O. Richmond & G. Visoka (Eds.),
The Oxford Handbook of Peacebuilding, State Building and Peace Formation. Oxford
Handbooks.

Webel, C., & Galtung, J. (2007). Handbook of Peace and Conflict Studies. Routledge.

William J. Batson, P. C.-S. (2018). Documentation and Preservation of Historical Monuments
in Nepal using 3D Laser Scanning Technology - Pancha Deval Temple. Kathmandu:
Nepal Reconstruction Authority (www.nra.gov.np).

Williams, P. D. (2016). The R2P, Protection of Civilians, and Peacekeeping Operations. In A.
J. Bellamy & T. Dunne (Eds.), The Oxford Handbook of the Responsibility to Protect; The
R2P, Protection of Civilians and UN Peacekeeping. Oxford Handbooks.

Wills, S. (2016). International Responsbility for Ensuring the Protection of Civilians. In. H.
Wilmot, R. Mamiya, S. Sheeran et al.(Eds.), Protection of Civilians. Oxford Handbooks.

Wilson, G. (2014). The United Nations and Collective Security. London: Routledge.
WiriyaPong, N. (2013, July 1). Connecting with LAOS. The Bangkok Post.
World Bank (2021, May). Harnessing Artificial Intelligence for Development on the Post-

COVID-19 Era : A Review of National Al Strategies and Policies. World Bank Group.

Yan, Y. (2022, May 19). How Technology Facilitates Culture Heritage Restoration
And Preservation. Arts Management and Technology Laboratory: https://amt-lab.
org/blog/2022/5/how-can-technologies-help-with-culture-heritages-restoration-and-
preservation#:~:text=A1%20and%20other%?20advanced%?20technologies,that%20
are%?20overwhelmingly%20time-consuming.

Zheng, S. (2020). China-India border dispute may force South Asian neighbours to pick a side.
South China Morining Post.



