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i Drone technology has evaded various sectors, among which Construction is a prominent
updates one. The communication between stakeholders can be improved using Drone technology.
Furthermore, the use of drone technology will help them to accomplish the project on
time and on budget. This paper aims to study the potential of the utilization of drones in
the construction industry and extend it to understand the benefits and impacts of drones
as a new trend. This is a review article based on SPAR4 SLR Methodology to analyze the
existing knowledge in this field and explore the effects of Drones' usage in the
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1. INTRODUCTION

A construction project can be defined as a multi-organizational company,
unique, temporary, and subject to the problem of delivery to a specific site where
several partners must be mobilized for a given period Elghaish et al. (2021). Other
phenomena add to these characteristics and often contribute to the complexity of
projects: client needs that are sometimes imprecise and changing, causing
significant change costs; little overall learning because of few repetitions; high risks
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due to novelty; technical, climatic and even societal uncertainties; coordination and
complex decision-making processes between the teams involved; changing
conditions of realization; etc. De Blois et al. (2016). The construction sector is also
characterized by a high fragmentation of the entire value chain to which many
stakeholders contribute. In addition to the clients, there are teachers.

Although the data indicate a delay in the construction sector in adopting
advanced technologies Albeaino et al. (2019), McKinsey Institute analysis indicates
that Construction is one of the least digitized sectors. Several ongoing initiatives
suggest a gradual change in practices in this industry, often considered traditional
Mahajan (2021). This change is driven by a concern to be in line with the innovations
observed at the international level and to respond to important national challenges:
workforce, competitiveness, sustainable development, etc. Digital transformation is
one of the preferred avenues to improve the sector's overall performance over the
long term Deloitte (2019). This digital transformation is expressed in different ways.
One of the strong currents is based on the so-called concept of the fourth industrial
revolution based on drone technology utilisation.

This trend can be defined as the transition from a realization and management
centred on static sources of information (e.g. plans and paper specifications) to
completion and management based on a source of information grouped and
reusable for various purposes Poirier et al. (2018). In the construction sector, the
digital transformation, therefore, aims to allow faster and more extensive access to
information to increase the added value at the different links in the value chain Roca
etal. (2013).

Drones quickly proved their efficiencies in the construction industry. This
sector is one of the significant contributors to the country’s economy, and the
industry must adopt emerging technologies to effectively manage construction
projects and improve productivity and the value chain Golizadeh et al. (2019). Itis
suggested by the Associated General Contractors of America (ACG) that UAVs can
document the projects’ progress, providing a visual record capable of reducing the
later disputes between contractors and landowners; it can be eventually used to
carry tools and equipment from one location to another.

2. LITERATURE REVIEW
2.1. DEPLOYMENT OF DRONE TECHNOLOGY IN THE
CONSTRUCTION INDUSTRY

Digital technologies are being researched for various applications, including
procurement Ibem and Laryea (2014), participation in major construction projects,
construction safety and productivity enhancement Ibrahim (2013). Numerous
different studies concentrate on specialized technologies like sensors and the
Internet of Things (IoT) Woodhead et al. (2018), construction robotics unmanned
aerial vehicles (UAV) or drones Albeaino et al. (2019), fully interactive, significantly
improved, and mixed realities Martinez et al. (2020) Since the increasing
penetration of drones on the workplace only a few years ago, the construction sector
has experienced significant changes and advances. Substantial improvements have
been made to improve various procedures on a construction project, altering how
we approach project implementation. Site monitoring, which encompasses
responsibilities ranging from aerial photography to inspections and tracking, has
been one of the most notable applications of drones in Construction Yoo (2021).

Every year, the number of cases of using drone technology in building designs
grows. The brand-new approaches for characterizing drones during flight became
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the most important significant part Devers et al. (2019). With these technologies,
building companies may handle the information collected by their drones to
demonstrate techniques and provide features for construction management related
to Estimation, Survey, Performance Monitoring, Site Monitoring, Quality Assurance,
and Safety Organizational reports. Drones are an innovative technology with
enormous opportunities to transform future and existing construction industry
demands and practices, offering amazing cost, time, industrial perspective for
managers, and construction quality advantages over traditional approaches [16]. In
the construction industry, aerial vehicles have been practiced inspecting
expressways, flyovers, road systems, cell towers, greater mast bright lights, wind
turbines, power transmission lines, building facade and roof, survey and geo-
referencing, construction monitoring, wetland/environmental, drainage and
erosion, traffic monitoring, and emergency services etc. are a handful of examples
Motavwa and Kardakou (2018). Construction drones offer builders an unmatched
perspective of a site at a relatively lower price, facilitating them to track problems,
follow developments, and create better plans on the spot. This mostly relates to
labor, material waste, site inspection, and total return on investment in construction
projects (ROI) Sawant et al. (2021). 3D surveying, 3D designs, 3D ICT construction,
and 3D inspection are the foundations of intelligent Construction, which is focused
on future building technologies in several nations.

Drones supply helpful information, including 3D point cloud modelling,
ecosystem function, and asset inventory tracking for the building industry Poikonen
and Campbell (2021). According to research by McKinsey issued in 2020,
disintegration will eventually become the new normal. The COVID-19 crisis hastens
large-scale transformation, which has already commenced. According to McKinsey's
analysis, the sector might seem a little prominent in five to ten years. A recent study
has described how the Covid-19 pandemic affects project performance in Cl Sami Ur
Rehmanetal. (2022). Researchers also explained how to use DT to manage disasters
and risks related to the pandemic in the construction industry Zhou and Gheisari
(2018). A recent study focused on the future directions of drone routing research,
and the findings of this research have been used in many drone applications utilizing
various models and kinds Husien et al. (2021). In a scenario with a labor scarcity, it
is essential to discover strategies to enhance construction sites' efficiency and lower
the necessary labor force.

2.2. ADOPTION OF DRONE IN OTHER SECTORS

Furthermore, because drones are not affected by weather, these drones for
irrigation are more cost-effective than satellites Yoo (2021). It has been shown that
using drones to transport medical supplies is advantageous for the healthcare
industry. Drugs and diagnostic kits for chronic illnesses can be distributed and
picked up by drones Kim et al. (2017). Defense groups and technologically capable
individuals have been using drone technology for a while. Many of the most
hazardous and lucrative occupations in the business sector are ready to be replaced
by drone technology as their accessibility increases Lee et al. (2020).

3. SYSTEMATIC REVIEW OF THE RESEARCH IN THE FIELD

The article explores the trends in the application of drone technology in
Construction. A systematic Literature Review has been employed in the current
study. A well-planned review is used to answer research questions in a Systematic
Literature Review. The studies' identification, selection, and evaluation are made

International Journal of Research - GRANTHAALAYAH 3


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/

Applications of Drone Technology in Construction Projects: A Systematic Literature Review

using a systematic and explicit methodology in the Systematic Literature Review
Paul et al. (2021). The current study focuses on a domain-based review using a
Bibliometric review to analyse the results Paul et al. (2021). Systematic Procedures
and Rationales for Systematic Literature Review (SPAR 4 SLR) Model has been used

as a review protocol. There are three main stages in the SPAR 4 SLR Model. The
research questions could be defined as below: Figure 1

RQ1. What are the research trends in the application of drone technology in
Construction?

RQ2: Benefits of using Drone in Construction Projects?
RQ3: Barriers in using Drones in Construction Projects?
Figure 1

Identification
Research Questions: RQ1 to RQ3
Domain: Drone Technology in Construction
Source Type: Joumals
Source Quality: Scopus

ASSEMBLING

Acquisition
Search Mechanism and Materials acquisition: Electronic database (Scopus)
Search Period: From 2015 to 2022
Sub Area: Business and Management, Engmeering
Total number of articles returned from the search: n=73

Organization
Organizing codes: Language, Document type, Publication stage, and Exact keywords

Purification
Article Type Excluded
Article type excluded based on the organization codes:50
Article type excluded based on reading the title and abstract in line with the research
objectives =12(38)
Article type excluded based on reading the entire paper in line with the research objectives = 7
Article Type included:31

ARRANGING

Evaluation
Analysis method: Content analysis, Bibliometric analysis,
Software: BiblioShiny, Excel

Reporting

ASSESSING

Convention: Figures, Tables
Limitations: Data type (only English-language joumnals), Scope of bibliometric analysis
Sources of support: No financial support was reported and received for this review

Figure (1): Implementation of Systematic Literature Review in the current study according to SPAR-4-SLR Protocol
(Pl et al,2021)

Figure 1 Implementation of Systematic Literature Review according to SPAR-4-SLR Protocol

The first stage is assembling, where relevant literature is identified and
acquired in the study domain. In the identification stage, the articles on the theme"
Drone Technology in Construction” were searched from Scopus. The source type is
set as Journal Publications. The relevant materials have been acquired in the second
substage of Assembling, which is the acquisition stage. The search words are set at:
"drone AND technology AND in AND construction” for the title, abstract and
keywords which generate around 302 documents.2015 to 2022 has been set as the
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publication year as the domain deals with ever-changing technology. The sub-areas
have been set as Business, Management and Accounting and Engineering. Hence the
search terms have been further refined to TITLE-ABS-KEY (drone AND technology
AND in AND Construction).

Seventy-three documents have been carried forward to the second stage of
Arranging. Organization of articles is the first substage in arranging. Language, Type
of document, publication stage and exact keywords were used in this stage as codes
for organizing. These are done as per the guidelines proposed by Paul et al. (2021).
The purification is the second sub-stage in the arranging phase, where the inclusion
and exclusion criteria are mentioned. The inclusion criteria depend on the above
organization codes. English is selected as the language of the selected articles
considering the proficiency of the researcher." Article" is considered for document
type, and the publication stage is set as "Final". The exact keywords have been
further set based on the objectives of the study. TITLE-ABS-
KEY ( drone AND technology AND in AND construction ) AND ( LIMIT-
TO (PUBSTAGE, "final")) AND (LIMIT-TO ( PUBYEAR, 2022) OR LIMIT-

TO (PUBYEAR, 2021) OR LIMIT-TO ( PUBYEAR, 2020) OR LIMIT-
TO (PUBYEAR, 2019) OR LIMIT-TO ( PUBYEAR, 2018) OR LIMIT-
TO (PUBYEAR, 2017 ) OR LIMIT-TO ( PUBYEAR, 2016) OR LIMIT-
TO (PUBYEAR, 2015)) AND ( LIMIT-

TO (EXACTKEYWORD, "Drones") OR LIMIT-

TO (EXACTKEYWORD, "Antennas") OR LIMIT-

TO ( EXACTKEYWORD, "ConstructionIndustry”) OR LIMIT-

TO (EXACTKEYWORD, "Drone").

Around 50 articles were filtered based on the inclusion criteria as per the
organization codes. Further purification has been done by filtering the articles based
on the researchers' analysis of the abstract and title, which further screened the
articles to 38. The total inclusion has been set at 31 after reading the full articles.
According to Paul et al. (2021), the refined literature in the arranging stage is
evaluated and reported in the assessing stage. As mentioned earlier, the analysis is
done using a Bibliometric review.

4. RESEARCH TRENDS

Bibliometric analysis is used to analyse research trends in drone technology in
Construction. Performance analysis analyses the publication trend, Top Countries,
Top articles, and Top authors. Similarly, Science Mapping analyses the authors'
country collaboration and Co-occurrence analysis. Bibliometric analysis has been
done using Microsoft Excel, Biblioshiny and Vos Viewer. Table 1

Table 1

Table 1 Publication Trend of Articles in the Domain "Drones in Construction

Year N
2016 1
2017 1
2018 4
2019 5
2020 4
2021 11
2022 4
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The publication trend of the articles in drones in Construction can be identified
in Table 1 and Figure 2. It is noteworthy that the publication trend has shown an
amazing hike since 2018. In 2021 the number of articles published in the domain of
study had reached 11. By June 2022, the number of articles published has reached
4. Hence it can be inferred that the researchers are investigating various aspects of
the use of drones in Construction.

Figure 2
Annual Scientific Production

Articles

Year

Figure 2 Publication Trend of Articles in the Domain "Drones in Construction" Derived from
Biblioshiny

Local and Global citations are used to analyse the top articles in the domain of
the study. From Table 2, it can be identified that the article titled" Applications of
multirotor drone technologies in construction management" authored by Li Y., Liu
C.hasreceived a global citation of 88, followed by "What are the prospects for robots
in the construction industry?" authored by Bogue with a global citation of 66. The
number of global citations indicates the topic's wide acceptance and importance in
academic research. The First article receives five local citations. However, the
number of local citations is comparatively low, which reminds the researchers of the
importance of local citation analysis.

This table indicates the Top authors in the area of study. Abrishami and
Hosseini are the top authors with two articles in " Drones in Construction”. The
remaining authors have only a single article published related to the domain of
study. The low number of articles published by the authors specialized in the
domain indicated that there are still opportunities for researchers to explore and
publish journal articles in the domain in high-quality journals.

Table 2

Table 2 Top Authors in the domain "Drones in Construction

Authors Articles

HOSSEINI MR 2

AL-HAMDANI S 1
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ALSAMARRAIE M 1

BANIHASHEMI S 1

BEHZADAN AH 1

BOSCH-SIJTSEMA P 1

CASTRILLO VU 1

CHASPARIT 1

CLAESON-JONSSON C 1

CRUDEN AR 1

The Journals that publish the maximum number of articles in the domain
selected for study are included in Table 3. Construction Innovation, IEEE Access and
Mobile Information Systems have two articles in the study area. Journal of
Construction Management has an h index and G-index 2. The remaining journals
listed in the table have only one article, each published in the area of "drones in
Construction.”

Table 3

Table 3 Top journals in the domain "Drones in Construction”

Source h_index g index m_index TC NP PY_start

IEEE ACCESS 1 2 0.333333 5 2 2020

AMERICAN JOURNAL 1 1 0.2 25 1 2018
OF INDUSTRIAL
MEDICINE

CIGRE SCIENCE AND 0 0 0 0 1 2021
ENGINEERING

EASTERN-EUROPEAN 1 1 0.25 1 1 2019
JOURNAL OF
ENTERPRISE
TECHNOLOGIES
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INDUSTRIAL ROBOT 1 1 0.2 60 1 2018

INTERNATIONAL 1 1 0.25 88 1 2019
JOURNAL OF
CONSTRUCTION
MANAGEMENT

JOURNAL OF 1 1 0.5 6 1 2021
COMPUTING IN CIVIL
ENGINEERING

JOURNAL OF 1 1 0.5 5 1 2021
INFORMATION
TECHNOLOGY IN
CONSTRUCTION

From Figure 3, it can be concluded that the articles are all centred on the central
theme of drone technology from where the three other clusters are linked.
Figure 3

Figure 3 Thematic Collaboration Derived from the Articles Included in the Study
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5. BENEFITS OF USING DRONES FOR CONSTRUCTION
PROJECTS

As a remote sensing platform, drones can potentially increase the efficiency of
construction project data acquisition by having much higher spatial and temporal
resolutions than other remote sensing techniques Zhou and Gheisari (2018). In
recent years, the use of drones has continued to increase, and applications have
continued to develop, opening up new perspectives for environmental and wildlife
management. The appearance of this technology has several advantages in
acquiring high spatial and temporal resolution imagery, unlike conventional remote
sensing platforms Yoo (2021).

The monitoring of project progress is time-consuming concerning planning and
scheduling. It is tedious for site engineers to keep a real-time check on details on
every corner. The use of drones will give real-time evolution of the construction site
and help stakeholders manage many sites by knowing accurate dates and making
good decisions in the optimal way Matus and Mesaros (2019).

Besides, UAVs provide high-quality images and maps for integrated and smooth
communication with all partners. It also provides invaluable help and cost savings
with expansive views of inaccessible and otherwise difficult and tough to navigate
among locations Dastgheibifard and Asnafi (2018).

Large amounts of data can be captured in a short time which will lead to saving
the cost Sanson (2019). It allows easy integration into projects, tracking site
progress precisely, and handling lag time. The potential delays and issues in projects
can be avoided or minimized by effectively managing time and resources Gheisari,
And Esmaeili (2019).

The overhead view of the construction sites can be seen using drone
technology. Autonomous flying machines are used by contractors to record videos
that help them in planning. Matus and Mesaros (2019), Dastgheibifard and Asnafi
(2018).

5.1. SAFETY OF WORKERS IN THE CONSTRUCTION SITE

Construction firms and shareholders are naturally disturbed about on-the-job
injuries and examine methods to diminish risk. Drones perform surveys in unstable
regions and transport contractors away from high-risk zones where casualties may
occur. Drones are functioned remotely, which is useful for assessing places where
sending people would be too unsafe Yoo (2021), Zhou et al. (2018), Zhou and
Gheisari (2018).

Traditionally, the typical technique of collecting site data was done on foot or
with human aerial vehicles. Construction experts have taken advantage of acquiring
up-to-date photos as often as they want in real-time by using drones and avoiding
dangerous workforce manipulation.

Using UAVs reduces deaths and injury risks from Construction falls, toxic
chemical exposures, electrical hazards, or traumatic injury from vehicle and
equipment collisions during Construction. UAVs are advantageous in warning about
unsafe situations in large construction projects, from site preparation to project
completion Dastgheibifard and Asnafi (2018). The new technology can fly over the
construction site collecting real-time data from the location of personnel and
equipment, hazardous materials, moving equipment, as well as the blind spots of the
construction environment to prevent unsafe conditions before accidents happen.
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Scope, Quality, Time, and Cost are the main constraints of a project. Drone usage
in the construction sites will help the workers to enhance their performance and
keep the project on their Schedule. Moreover, this will increase the quality of the
existing work with less cost. Cost can be minimized from all aspects, such as
lowering the insurance costs and Quality Costs. The insurance Costs can be reduced
as the risks can be analyzed and mitigated in the earlier stages. The Quality Costs,
such as the cost of rework, repair, or additional maintenance and inspection, can be
reduced.

5.2. PROJECT RISK MANAGEMENT

The construction sector considers Risk management a crucial step in project
planning and management. Moreover, the construction sector is volatile and is
affected by various external factors. Usage of Drone can help the Project managers
to mitigate the risks in construction Projects to an extent. A 360-degree view of the
construction site and the entire building structure can be provided by Drone
technology. This will help the Project risk managers to deal with any risk on the site
before any safety hazards happen to the employees. Any relevant financial risks can
also be avoided as drones are involved in the continuous monitoring and inspection
of the Construction Sites. Legal Risks can also be mitigated to an extent by using
Drone Technology. The issues related to new zones, lawsuits, and regulation
changes can be efficiently dealt with. The data recorded in the drone can be sued as
evidence to the authorities to solve legal issues, and the progress of the project can
also be tracked easily.

As many data streams are provided by drones, such as still images, Video,
LiDAR, the managers involved in risk management can use the data of past projects
to detect the risk factors for the future projects

5.3. PROJECT RESOURCE MANAGEMENT

According to Keyvanfar et al. (2022),as the demand for drones is increasing in
the construction sector, software developers are involved in designing 3D Robots
using drone technology. According to the PwC estimate value of labor currently
being used will be replaced by drone technology by$128 billion. Hence, the use of
human resources can be replaced in the construction sector by drone technology.
However, Brusco (2022)have suggested that drones cannot replace the job of a
surveyor or an architect in construction projects. Drones can be added resources in
projects along with human resources, not a replacement for human resources.

6. FINDINGS AND RECOMMENDATIONS

As a result of this research, it is now conceivable that drones are part of the
robots that will revolutionize the industrialization of construction on site. Indeed,
the freedom of its movements gives it a substantial advantage over other robots.
Nevertheless, it is necessary to recall its limitations, which are not negligible
Branders, and Bruneau (2017). Its three main defects are its weight limit to
transport the heavy elements, its tolerance to deposit them and its very low ability
to act on an element already in place. Indeed, the drone (not attached to a wall or
other developed system) is a flying robot that has as support only the air, which
prevents it from exerting high forces on an object Delmonteil and Rancourt (2018).
This only allows it to lift limited loads and move them without exerting force on
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other elements. The use of drones forces the building elements to become small and
easily interlocking again, which goes opposite the industry.

Besides, building with drones involves reviewing the building elements in order
to meet a major constraint: the vagueness of their positioning in space. The
construction process also needs to be reviewed as a drone is a robot and therefore
needs to be automated. Between 2017 and 2019, researchers focused on 3 main
aspects: - The development of suitable building elements for transport and
placement by a drone, as well as their gripping system - The development of the
drone itself, its positioning system, and its technical aspects - The design of an
application to assemble a basic structure with simple elements and the development
of control algorithms for the construction process Custers (2017).

The use of drones in construction sites would radically change the progress of
construction projects: it would bring to the site all their precision and speed of
execution, well exploited in factories Branders and Bruneau (2017). Combined with
the intensive operation (24/7), these strengths would shorten construction times
and increase their quality. However, the automation of construction sites is
confronted with two major problems: the mobility of robots and the uniqueness of
the product to be produced Gallet (2019). The drone is a possible solution to this
first problem but seems limited by other parameters such as the load it can carry,
its displacement tolerance and its ability to act on fixed elements Delmonteil and
Rancourt (2018). Despite the speed of development of current technologies, it is
unlikely in the "near" future that robots will be able to build structures without the
help of workers.

The current research is a Systematic Literature Review on the Deployment of
Drone Technology in Construction Projects. Future researchers can utilize
quantitative or mixed method approaches in the domain of study. Most of the
articles in the study domain analyse the benefits of using drone technology or
evaluate the technical aspects of using the same. Future researchers can analyse the
following areas in the domain:

e Human resource replacement of drones in projects can be a potential future
research area.

e Risk Management of projects can be further studied in Construction
projects.

e Occupational Safety and Health of Construction workers with the aid of
drone technology can be further analysed.

e Feasibility studies of using drone technology can be conducted in various
other sectors.

7. CONCLUSION

It should be noted that the construction environment is far from being
optimized: waste of materials, high labor costs, numerous inaccuracies and errors
on site or the difficulty of shortening deadlines directly (and too much) dependent
on human resources. That is when the idea of construction automation makes its
way, as can be compared with the massive use of robots in the automotive industry.
Using remotely controlled or programmed robots to perform a task autonomously
can thus have many advantages and huge savings in Construction Projects. Thus,
drones are a valuable technical advantage. Their usage in the construction sector
will only grow in the future since they can quickly capture high-quality data and
substantially reduce the danger to a project team's safety.

International Journal of Research - GRANTHAALAYAH 11


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/

Applications of Drone Technology in Construction Projects: A Systematic Literature Review

CONFLICT OF INTERESTS

None.

ACKNOWLEDGMENTS

None.

REFERENCES

Albeaino, G. Gheisari, M. and Franz, B.W. (2019). "A Systematic Review of Unmanned
Aerial Vehicle Application Areas and Technologies in the AEC Domain".
Journal of Information Technology in Construction, 24, 381-405.

Branders, A. S, Bruneau, A. (2017). "Etude de faisabilité de l'intégration des
constructions drone compatible dans les modeles BIM", These, Université
catholique de Louvain.

Brusco, ]. (2022). Will Drones Replace surveyors, Propeller.

Custers, B. (2017). The Future of Drone Use : Opportunities and Theats from Ethical
and Legal Perspectives. Springer. https://doi.org/10.1007 /978-94-6265-
132-6.

Roca, D., Lagtiela, S., Diaz-Vilarifio, L., Armesto, ]. and Arias, P. (2013). Low-cost
aerial unit for outdoor inspection of building facades. Autom.Constr. 36,
128/135. https://doi.org/10.1016/j.autcon.2013.08.020.

Dastgheibifard, S. and Asnafi, M. (2018). A Review On Potential Applications of
Unmanned Aerial Vehicle for Construction Industry, Sustainable Structure
and Materials, 1(2), 44-43. https://doi.org/10.26392/SSM.2018.01.02.044.

De Blois, M., Lizarralde, G., and De Coninck, P. (2016). Iterative Project Processes
Within Temporary Multi-Organizations in Construction : The Self-, Eco-, Re-
Organizing Projects. Project Management Journal, 47(1), 27-44.
https://doi.org/10.1002 /pmj.21560.

Delmonteil, F.X., and Rancourt, M. E. (2018). Les technologies de I'information et de
la communication dans les chaines logistiques. Logisitique et Management,
26(3), 168-180. https://doi.org/10.1080/12507970.2018.1466667.

Deloitte (2019). Vers la création d'une grappe dans le secteur de la construction.
Rapport final remis au ministére de 'Economie et de 1'Innovation.

Devers., W. (2019). A Case Study on the Use of Drones on Heavy Civil Construction
Projects. Report.

Ciampa, E., De Vito, L., and Pecce, M. R. (2019). Practical Issues on the Use of Drones
for Construction Inspections. Journal of Physics.
https://doi.org/10.1088/1742-6596/1249/1/012016.

Elghaish, F., Matarneh, S., Talebi, S., Kagioglou, M., Hosseini, M.R. and Abrishami, S.
(2021). "Toward Digitalization in the Construction Industry With Immersive
and Drones Technologies : A Critical Literature Review", Smart and
Sustainable Built Environment, 10(3), 345-363.
https://doi.org/10.1108/SASBE-06-2020-0077.

Albeaino, G., Gheisari, M. and Franz, B.W. (2019). A Systematic Review of Unmanned
Aerial Vehicle Application Areas and Technologies in the AEC Domain.
Journal of Information Technology in Construction. 24, 381-405.

Gallet, Joyce (2019). "Analyse de l'organisation et des impacts d'une nouvelle
implantation de drones de livraison d'Amazon en Belgique" These,
Université catholique de Louvain.

International Journal of Research - GRANTHAALAYAH 12


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://www.itcon.org/papers/2019_20-ITcon-Albeaino.pdf
https://www.itcon.org/papers/2019_20-ITcon-Albeaino.pdf
https://www.itcon.org/papers/2019_20-ITcon-Albeaino.pdf
https://dial-uclouvain-be.translate.goog/memoire/ucl/fr/object/thesis%3A10592?_x_tr_sl=fr&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dial-uclouvain-be.translate.goog/memoire/ucl/fr/object/thesis%3A10592?_x_tr_sl=fr&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dial-uclouvain-be.translate.goog/memoire/ucl/fr/object/thesis%3A10592?_x_tr_sl=fr&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www.propelleraero.com/blog/will-drones-replace-surveyors/
https://doi.org/10.1007/978-94-6265-132-6.
https://doi.org/10.1007/978-94-6265-132-6.
https://doi.org/10.1007/978-94-6265-132-6
https://doi.org/10.1007/978-94-6265-132-6
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Roca,%20D.%20,%20Lag%C3%BCela,%20S.,%20D%C3%ADaz-Vilari%C3%B1o,%20L.,%20Armesto,%20J.%20and%20Arias,%20P.%20(2013).%20Low-cost%20aerial%20unit%20for%20outdoor%20inspection%20of%20building%20fa%C3%A7ades.%20Autom.Constr.%2036,%20128/135
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Roca,%20D.%20,%20Lag%C3%BCela,%20S.,%20D%C3%ADaz-Vilari%C3%B1o,%20L.,%20Armesto,%20J.%20and%20Arias,%20P.%20(2013).%20Low-cost%20aerial%20unit%20for%20outdoor%20inspection%20of%20building%20fa%C3%A7ades.%20Autom.Constr.%2036,%20128/135
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Roca,%20D.%20,%20Lag%C3%BCela,%20S.,%20D%C3%ADaz-Vilari%C3%B1o,%20L.,%20Armesto,%20J.%20and%20Arias,%20P.%20(2013).%20Low-cost%20aerial%20unit%20for%20outdoor%20inspection%20of%20building%20fa%C3%A7ades.%20Autom.Constr.%2036,%20128/135
https://doi.org/10.1016/j.autcon.2013.08.020
https://doi.org/10.26392/SSM.2018.01.02.044
https://doi.org/10.26392/SSM.2018.01.02.044
https://doi.org/10.26392/SSM.2018.01.02.044
https://doi.org/10.26392/SSM.2018.01.02.044
https://doi.org/10.1002/pmj.21560.
https://doi.org/10.1002/pmj.21560.
https://doi.org/10.1002/pmj.21560.
https://doi.org/10.1002/pmj.21560
https://doi.org/10.1080/12507970.2018.1466667.
https://doi.org/10.1080/12507970.2018.1466667.
https://doi.org/10.1080/12507970.2018.1466667.
https://doi.org/10.1080/12507970.2018.1466667
https://www.cpq.qc.ca/workspace/uploads/files/rapport_final_remis_au_mei_1.pdf.
https://www.cpq.qc.ca/workspace/uploads/files/rapport_final_remis_au_mei_1.pdf.
https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1324&context=cmsp
https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1324&context=cmsp
https://doi.org/10.1088/1742-6596/1249/1/012016%20.
https://doi.org/10.1088/1742-6596/1249/1/012016%20.
https://doi.org/10.1088/1742-6596/1249/1/012016
https://doi.org/10.1108/SASBE-06-2020-0077.
https://doi.org/10.1108/SASBE-06-2020-0077.
https://doi.org/10.1108/SASBE-06-2020-0077.
https://doi.org/10.1108/SASBE-06-2020-0077.
https://doi.org/10.1108/SASBE-06-2020-0077
https://www.itcon.org/papers/2019_20-ITcon-Albeaino.pdf
https://www.itcon.org/papers/2019_20-ITcon-Albeaino.pdf
https://www.itcon.org/papers/2019_20-ITcon-Albeaino.pdf
https://dx.doi.org/10.29121/granthaalayah.v10.i10.2022.4810
https://dx.doi.org/10.29121/granthaalayah.v10.i10.2022.4810
https://dx.doi.org/10.29121/granthaalayah.v10.i10.2022.4810

Nitha Mary, Syeeda Shafiya, and Maroua Ben Maaouia

Golizadeh, H., Hosseini, M.R.,, Edwards, D.J, Abrishami, S. Taghavi, N. and
Banihashemi, S. (2019). Barriers To Adoption of Rpas on Construction
Projects: A Task-Technology Fit Perspective. Construction Innovation, 19,
149-169. https://doi.org/10.1108/CI-09-2018-0074.

Husien, I. A.,, Borisovich, Z. and Ahmed A. N. (2021). Covid-19 : Key Global Impacts
on the Construction Industry and Proposed Coping Strategies.
https://doi.org/10.1051/e3sconf/202126305056.

Ibem, E.O. And Laryea, S. (2014). "Survey of Digital Technologies in Procurement of
Construction Projects”, Automation in Construction, 46, 11-21.
https://doi.org/10.1016/j.autcon.2014.07.003.

Ibrahim, N. (2013). "Reviewing The Evidence : Use of Digital Collaboration
Technologies in Major Building and Infrastructure Projects". Journal of
Information Technology in Construction (Itcon), 18(3), 40-63.

Kim, J., Lim, G.]., Cho, J. And C6té. M.]. (2017). Drone-Aided Healthcare Services for
Patients with Chronic Diseases in Rural Areas. Journal of Intelligent Robotics
Systems, 88(1), 163-180. https://doi.org/10.1007/s10846-017-0548-z

Martinez, J.G., Gheisari, M. and Alarcén, L.F. (2020). UAV Integration in Current
Construction Safety Planning And Monitoring Processes: Case Study of a
High-Rise Building Construction Project in Chile. Journal of Management in
Engineering, 36(3). https://doi.org/10.1061/(ASCE)ME.1943-
5479.0000761.

Keyvanfar, A, Shafaghat, A, and Awanghamat, M. A. (2022). Optimization and
Trajectory Analysis of Drone's Flying and Environmental Variables for 3D
Modelling the Construction Progress Monitoring. International Journal of
Civil Engineering, 20(4), 363-388. https://doi.org/10.1007/s40999-021-
00665-1.

Lee, S. B, Song, M., Kim, S., and Won, J. H. (2020). Change Monitoring At Expressway
Infrastructure Construction Sites Using Drone. Sensors and Materials, 32,
3923-3933. https://doi.org/10.18494 /SAM.2020.2971.

Gheisari, M. And Esmaeili, B. (2019). Applications And Requirements of Unmanned
Aerial Systems (Uass) for Construction Safety. Safety Science, 118, 230-240.
https://doi.org/10.1016/j.ssci.2019.05.015

Mahajan, G. (2021). Applications of Drone Technology in Construction Industry: A
Study 2012-2021. International Journal of Engineering and Advanced
Technology, 11(1), 224-2309.
https://doi.org/10.35940/ijeat.A3165.1011121.

Matus, T. and Mesaros, P. (2019). Utilizing Drone Technology in the Civil
Engineering, SSP - Journal of Civil Engineering, 14(1).
https://doi.org/10.1515/sspjce-2019-0003.

Motavwa, I, and Kardakou, A. (2018). Unmanned Aerial Vehicles (Uavs) for
Inspection in Construction and Building Industry. 16th International
Operation and Maintenance Conference (OMAINTEC 2018). Cairo, Egypt.

Paul, J., Lim, W. M,, O'Cass, A, Hao, A. W.,, and Bresciani, S. (2021). Scientific
Procedures and Rationales for Systematic Literature Reviews (SPAR-4-SLR).
International Journal of Consumer Studies, 45(4),01-16.
https://doi.org/10.1111/ijcs.12695.

Poikonen, S., and Campbell, J. F. (2021). Future Directions in Drone Routing
Research. Networks, 77(1), 116-126. https://doi.org/10.1002 /net.21982

Poirier, E. A, Frénette, S., Carignan, V. et Paris, H. (2018). Accroitre la performance
dela filiére québécoise de la construction par le virage numérique. Etude sur
le déploiement des outils et des pratiques de la modélisation des données
du batiment au Québec.

International Journal of Research - GRANTHAALAYAH 13


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://doi.org/10.1108/CI-09-2018-0074.
https://doi.org/10.1108/CI-09-2018-0074.
https://doi.org/10.1108/CI-09-2018-0074.
https://doi.org/10.1108/CI-09-2018-0074.
https://doi.org/10.1108/CI-09-2018-0074
https://doi.org/10.1051/e3sconf/202126305056
https://doi.org/10.1051/e3sconf/202126305056
https://doi.org/10.1051/e3sconf/202126305056
https://doi.org/10.1016/j.autcon.2014.07.003%20.
https://doi.org/10.1016/j.autcon.2014.07.003%20.
https://doi.org/10.1016/j.autcon.2014.07.003
https://www.itcon.org/papers/2013_3.content.00457.pdf
https://www.itcon.org/papers/2013_3.content.00457.pdf
https://www.itcon.org/papers/2013_3.content.00457.pdf
https://doi.org/10.1007/s10846-017-0548-z
https://doi.org/10.1007/s10846-017-0548-z
https://doi.org/10.1007/s10846-017-0548-z
https://doi.org/10.1007/s10846-017-0548-z
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000761.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000761.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000761.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000761.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000761
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000761
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/.%20https:/doi.org/10.1007/s40999-021-00665-1
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/.%20https:/doi.org/10.1007/s40999-021-00665-1
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/.%20https:/doi.org/10.1007/s40999-021-00665-1
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/.%20https:/doi.org/10.1007/s40999-021-00665-1
https://doi.org/10.1007/s40999-021-00665-1
https://doi.org/10.1007/s40999-021-00665-1
https://doi.org/10.18494/SAM.2020.2971
https://doi.org/10.18494/SAM.2020.2971
https://doi.org/10.18494/SAM.2020.2971
https://doi.org/10.18494/SAM.2020.2971
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Gheisari,%20M.%20%20And%20Esmaeili,%20B.%20(2019).%20Applications%20And%20Requirements%20of%20Unmanned%20Aerial%20Systems%20(Uass)%20for%20Construction%20Safety.%20Safety%20Science,%20118,%20230-240.
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Gheisari,%20M.%20%20And%20Esmaeili,%20B.%20(2019).%20Applications%20And%20Requirements%20of%20Unmanned%20Aerial%20Systems%20(Uass)%20for%20Construction%20Safety.%20Safety%20Science,%20118,%20230-240.
https://doi.org/10.1016/j.ssci.2019.05.015
https://doi.org/10.35940/ijeat.A3165.1011121
https://doi.org/10.35940/ijeat.A3165.1011121
https://doi.org/10.35940/ijeat.A3165.1011121
https://doi.org/10.35940/ijeat.A3165.1011121
https://doi.org/10.1515/sspjce-2019-0003
https://doi.org/10.1515/sspjce-2019-0003
https://doi.org/10.1515/sspjce-2019-0003
https://strathprints.strath.ac.uk/66425/1/Motawa_Kardakou_OMAINTEC_2018_Unmanned_aerial_vehicles_UAVS_for_insoection_in_construction.pdf
https://strathprints.strath.ac.uk/66425/1/Motawa_Kardakou_OMAINTEC_2018_Unmanned_aerial_vehicles_UAVS_for_insoection_in_construction.pdf
https://strathprints.strath.ac.uk/66425/1/Motawa_Kardakou_OMAINTEC_2018_Unmanned_aerial_vehicles_UAVS_for_insoection_in_construction.pdf
https://doi.org/10.1111/ijcs.12695
https://doi.org/10.1111/ijcs.12695
https://doi.org/10.1111/ijcs.12695
https://doi.org/10.1111/ijcs.12695
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/.%20https:/doi.org/10.1002/net.21982
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/.%20https:/doi.org/10.1002/net.21982
https://doi.org/10.1002/net.21982
https://5147b3bb-4764d06becaa82606abf82e.filesusr.com/ugd/672f48_ac1725fcd7a04483a818107b29da9079.pdf%20.
https://5147b3bb-4764d06becaa82606abf82e.filesusr.com/ugd/672f48_ac1725fcd7a04483a818107b29da9079.pdf%20.
https://5147b3bb-4764d06becaa82606abf82e.filesusr.com/ugd/672f48_ac1725fcd7a04483a818107b29da9079.pdf%20.
https://5147b3bb-4764d06becaa82606abf82e.filesusr.com/ugd/672f48_ac1725fcd7a04483a818107b29da9079.pdf%20.

Applications of Drone Technology in Construction Projects: A Systematic Literature Review

Sami Ur Rehman, M., Shafiq, M.T. and Afzal, M. (2022). "Impact of COVID-19 on
project performance in the UAE construction industry”, Journal of
Engineering, Design and Technology, 20(1), 245-266.
https://doi.org/10.1108/JEDT-12-2020-0481 .

Sanson, J. (2019). Drone Use In The Construction Industry Leads to Integration into
The Current Civil and Construction Engineering Technology Curriculum
Paper Presented at 2019 CIEC, New Orleans, LA.

Sawant, R. S,, Ravikar, A., Bagdiya, N., and Bellary, V. (2021). "Drone Technology In
Construction Industry : State Of Art". Vidyabharati International
Interdisciplinary Research Journal, 643-648.

Woodhead, R., Stephenson, P. and Morrey, D. (2018). "Digital Construction : from
Point Solutions to lot Ecosystem", Automation in Construction, 93, 35-46.
https://doi.org/10.1016/j.autcon.2018.05.004

Yoo, S. (2021). Proposal Of Improvement Measures According to the Limiting
Factors of the Use of Drone Technology : Cases in the Construction Field.
International Journal of Internet, Broadcasting And Communication, 13 (4),
30-38. https://doi.org/10.7236/1]IBC.2021.13.4.30.

Zhou, Z. , Irizarry, J. and Lu, Y. (2018). A Multidimensional Framework for
Unmanned Aerial System Applications in Construction Project Management.
Journal Management in Engineering, 34(3).
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000597.

Zhou, S. and Gheisari, M. (2018). "Unmanned Aerial System Applications in
Construction : A Systematic Review", Construction Innovation, 18(4), 453-
468. https://doi.org/10.1108/CI-02-2018-0010.

International Journal of Research - GRANTHAALAYAH 14


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://doi.org/10.1108/JEDT-12-2020-0481
https://doi.org/10.1108/JEDT-12-2020-0481
https://doi.org/10.1108/JEDT-12-2020-0481
https://doi.org/10.1108/JEDT-12-2020-0481
https://www.semanticscholar.org/paper/Drone-Use-in-the-Construction-Industry-Leads-to-the-Sanson/29170e714af10d2baf043f329e81d09b2a06ff89%20.
https://www.semanticscholar.org/paper/Drone-Use-in-the-Construction-Industry-Leads-to-the-Sanson/29170e714af10d2baf043f329e81d09b2a06ff89%20.
https://www.semanticscholar.org/paper/Drone-Use-in-the-Construction-Industry-Leads-to-the-Sanson/29170e714af10d2baf043f329e81d09b2a06ff89%20.
https://www.researchgate.net/profile/Rohan-Sawant-4/publication/356063926_DRONE_TECHNOLOGY_IN_CONSTRUCTION_INDUSTRY_STATE_OF_ART/links/618a79a307be5f31b75c9aeb/DRONE-TECHNOLOGY-IN-CONSTRUCTION-INDUSTRY-STATE-OF-ART.pdf
https://www.researchgate.net/profile/Rohan-Sawant-4/publication/356063926_DRONE_TECHNOLOGY_IN_CONSTRUCTION_INDUSTRY_STATE_OF_ART/links/618a79a307be5f31b75c9aeb/DRONE-TECHNOLOGY-IN-CONSTRUCTION-INDUSTRY-STATE-OF-ART.pdf
https://www.researchgate.net/profile/Rohan-Sawant-4/publication/356063926_DRONE_TECHNOLOGY_IN_CONSTRUCTION_INDUSTRY_STATE_OF_ART/links/618a79a307be5f31b75c9aeb/DRONE-TECHNOLOGY-IN-CONSTRUCTION-INDUSTRY-STATE-OF-ART.pdf
https://doi.org/10.1016/j.autcon.2018.05.004
https://doi.org/10.1016/j.autcon.2018.05.004
https://doi.org/10.1016/j.autcon.2018.05.004
https://doi.org/10.7236/IJIBC.2021.13.4.30.
https://doi.org/10.7236/IJIBC.2021.13.4.30.
https://doi.org/10.7236/IJIBC.2021.13.4.30.
https://doi.org/10.7236/IJIBC.2021.13.4.30.
https://doi.org/10.7236/IJIBC.2021.13.4.30
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000597
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000597
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000597
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000597
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Zhou,%20S.%20and%20Gheisari,%20M.%20(2018).%20%22Unmanned%20Aerial%20System%20Applications%20in%20Construction%20:%20A%20Systematic%20Review%22,%20Construction%20Innovation,%2018(4),%20453-468.
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Zhou,%20S.%20and%20Gheisari,%20M.%20(2018).%20%22Unmanned%20Aerial%20System%20Applications%20in%20Construction%20:%20A%20Systematic%20Review%22,%20Construction%20Innovation,%2018(4),%20453-468.
https://d.docs.live.net/b569d3d9be6a9f15/01-Copy-Editing-Papers/IJRG/IJRG-Volume10Issue10/01_IJRG22_A09_6322/Zhou,%20S.%20and%20Gheisari,%20M.%20(2018).%20%22Unmanned%20Aerial%20System%20Applications%20in%20Construction%20:%20A%20Systematic%20Review%22,%20Construction%20Innovation,%2018(4),%20453-468.
https://doi.org/10.1108/CI-02-2018-0010

	Applications of Drone Technology in Construction Projects: A Systematic Literature Review
	Nitha Mary 1, Syeeda Shafiya 2,  Maroua Ben Maaouia 3
	1 Senior Lecturer, Muscat College, Oman
	2 Deputy Head of Business and Accounting, Muscat College, Oman
	3 Assistant Professor, Muscat College, Oman


	1. INTRODUCTION
	2. Literature Review
	2.1. Deployment of Drone Technology in the Construction Industry
	2.2. Adoption of Drone in other sectors

	3. SYstematic review of the research in the field
	Figure 1

	4. RESEARCH TRENDS
	Table 1
	Figure 2
	Table 2
	Table 3
	Figure 3

	5. BENEFITS OF USING DRONES FOR CONSTRUCTION PROJECTS
	5.1. Safety  of workers in the Construction Site
	5.2. Project Risk Management
	5.3. Project Resource Management

	6. Findings and Recommendations
	7. CONCLUSION
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	REFERENCES
	Albeaino, G. Gheisari, M. and Franz, B.W. (2019). "A Systematic Review of Unmanned Aerial Vehicle Application Areas and Technologies in the AEC Domain". Journal of Information Technology in Construction, 24, 381-405.
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