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This pilot project was conducted successfully using the cooperation between the 

private (“LIF” Consultant Architecture Office) and academic (Department of 

Architecture and Interior Design,  College of Engineering, University of Bahrain) 

sectors to propose a maintenance method that the governmental sector could use 

to operate open spaces in an innovative, sustainable way.
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Introduction 

Cultural Heritage & ancient sites, such as
settlements, forts, and mosques, face
threats from environmental degradation,
urbanization, and neglect. Traditional
documentation methods for MAINTENANCE,
PRESERVATION, AND CONSERVATION are often
costly, limited in scope, ineffective in
certain circumstances, and prone to risk.

Cultural Heritage MAINTENANCE, PRESERVATION, 
AND CONSERVATION



Introduction

Moreover, Traditional techniques could
not be effective in some places as they
can be time-consuming, highly skilled,
labor-intensive, and inadequate for
capturing the comprehensive data
required for practical MAINTENANCE

efforts.

Cultural Heritage MAINTENANCE, PRESERVATION, 
AND CONSERVATION



Introduction

In response to these limitations, the concept of a
digital twin for improving operational efficiency in
MAINTENANCE, PRESERVATION, AND

CONSERVATION projects has emerged as a
promising alternative, with drone technology
offering new possibilities for more efficient and
accurate heritage documentation

Cultural Heritage MAINTENANCE, PRESERVATION, 
AND CONSERVATION



Introduction

Drone technology offers a non-invasive and cost-
effective means of documenting heritage sites for 
MAINTENANCE, PRESERVATION, AND CONSERVATION

PROJECTS, creating detailed 3D models, and 
providing access to previously inaccessible areas. 
Despite these benefits, regulatory and technical 
challenges limit their use.
In addition, it should meet the SDGs & Cultural 
Heritage

Drones as a Solution



Introduction

Meeting SDGs & Cultural Heritage



Introduction

This pilot project explores how DRONES CAN
ENHANCE documentation and follow-up of
heritage sites in MAINTENANCE,
PRESERVATION, AND CONSERVATION in
CULTURAL HERITAGE PROJECTS.

The pilot conceptual project Emphasis



Heritage Cultural preservation involves protecting 

heritage, both TANGIBLE (buildings, monuments) and 

INTANGIBLE (traditions, languages) , for future 

generations (Okoli et al., 2023).

It helps MAINTAIN CULTURAL IDENTITY and values, 

connecting people to their past while strengthening 

national identity amid globalization and urbanization.

The pilot project Focus

THE IMPORTANCE OF HERITAGE CULTURAL 

PRESERVATION



In ADAPTIVE REUSE projects, the goal is to

maintain the INTEGRITY of MAINTAINING,

PRESERVING, AND CONSERVING heritage

buildings while adapting them to serve

CONTEMPORARY functions, thereby preserving

their cultural significance.

The pilot project Focus

THE IMPORTANCE OF HERITAGE CULTURAL 

PRESERVATION



Moreover, Digitization has become a revolutionary

method in reaction to these challenges. Using

drone technology can improve the ACCURACY,

EFFICIENCY, AND AVAILABILITY of documenting

heritage sites, helping to reach that objective.

Drones provide detailed 3D models, high-

resolution images, and comprehensive site data,

offering significant benefits compared to

traditional methods.

THE IMPORTANCE OF HERITAGE CULTURAL 

PRESERVATION



This project’s idea will assist in answering the

study questions: "How can drone technology

enhance the MAINTENANCE, PRESERVATION,

AND CONSERVATION of built cultural heritage?

Furthermore, what are the comparative

strengths and challenges of drone-based

versus traditional methods.

THE STUDY PROJECT QUESTIONS



METHODS OF USING DRONES IN SUCH PROJECTS



DRONE TECHNOLOGY



DRONE TECHNOLOGY



METHODOLOGY OF THE STUDY PROJECT

This section outlines the study methods and
approaches utilized to investigate the
application of drone technology in the
preservation of built heritage, specifically in
the context of heritage sites.



METHODOLOGY OF THE STUDY PROJECT



CASE STUDY: SANTO STEFANO CHURCH IN ITALY



CASE STUDY: SANTO STEFANO CHURCH IN ITALY



CASE STUDY: DEIR-E-KAJ CARAVANSERAI IN QOM, IRAN



CASE STUDY: DEIR-E-KAJ CARAVANSERAI IN QOM, IRAN



CASE STUDY: BAHRAIN FORT



CASE STUDY: BAHRAIN FORT



D I S S C U S S I O N  

In an interview with architects who work on building
documentation, they highlighted the advantages of using
drones in building documentation, noting their ability to
capture precise 3D models and access hard-to-reach
areas, such as rooftops.

However, they also pointed out challenges, such as
managing large data files and dealing with privacy
concerns and legal restrictions. Despite these issues, the
consensus is that drones offer significant value by
improving safety and providing unique perspectives that
traditional methods cannot achieve.



D I S S C U S S I O N  

Challenges
• Legislative restrictions and regulatory gaps.
• Public concerns:

• Noise pollution.
• Privacy risks.
• Wildlife disturbance.

Opportunities
• Transformative potential in:

• Real-time monitoring.
• Data-driven urban planning.
• Needs for maintenance and conservation projects.



SUMMARY OF THE DISSCUTION



CONCLUSION



Findings 

The findings revealed that drone technology, as a
digital twin concept for improving operational
efficiency in Preservation Projects, significantly
improves data accuracy, accelerates
documentation, and offers cost-effective and
engaging heritage preservation methods. In
contrast, the traditional methods employed are
less precise and time-consuming. The absence of
different 3d shots with high-resolution images
limited the depth of analysis and documenting
capabilities.



The Results

The authority has to modify the strict government
regulations to remove the CRITICAL barrier to the
broader adoption of drones and limit civilian drone
use.
Moreover, harmonizing preservation techniques
with global standards, promoting more enduring
conservation endeavors, and increasing PUBLIC
ENGAGEMENT are mandatory.
It should be noted that the contribution of the
work will be directed towards TOURISM
ACTIVITIES, STUDIES, AND LEARNING FIELDS.
AND CREATE VARIOUS OPPORTUNITIES FOR
NATIONAL ECONOMIC RESOURCES.
.
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