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1. Introduction

rone applications have become a regularly grow-
ing territory in remote sensing (RS) as of late,
determined by their both scholarly and business
triumphs. Although, these practices are exceptionally di-
vergent in any event, for the equivalent or comparative
application, essentially because of the way that informa-

*Corresponding Author:
Kasim A. Korkmaz,

Drones are proving out as a valuable tool and growing quickly in the world
of technological advances. The applications of these vehicles are spreading
widely in the areas of remote sensing, real time monitoring, goods delivery,
security, defense, surveillance, infrastructure inspection. Although, the
intent behind creating this tool was remote sensing. Smart drones will be
the next big innovation and modification, which would have much wider
applications especially in the field of infrastructure where it can reduce
risks and lower costs. Current direct evaluation techniques are tedious, and
the information caught is frequently not led in a precise manner with the
areas tested not being geographically correct and the resulting reports being
delivered past the point of no return. These were the reasons, which have
increased the demand and usage of unmanned vehicles. In this research
paper, we present critical review of main advancements of Drones in the
area of transportation and agriculture. We present all the research related to
civil applications in those areas and challenges including traffic monitoring,
Bridge condition assessment, Roadway asset detection and many other ap-
plications related to infrastructure inspection enhancement. The paper also
contributes with a discussion on the opportunities, which are opened, and
the challenges that need to be addressed. Findings from the case studies, it
is reported that around 25% of the bridges in united states are deficient and
need continuous monitoring for enhancements to prevent any hazard. Un-
manned vehicles could be a great help in monitoring these bridges and oth-
er important components of transportation, which can efficiently minimize
the cost as well as the time spent on inspection for each of this component,
as manual inspection requires labor and time which would be subsequently
reduced by incorporating the usage of drones in the area of transportation.

tion procurement and sensors to be utilized are included to
be more adaptable than customary ways. These practices
are frequently created through a research process, and
there exist a couple of papers that survey current works of
transportation and infrastructure applications.

One of the hugest challenges confronting United Na-
tions (UN) Agencies and Non-Governmental Organizations
(NGOs) when reacting to quick beginning debacles, like
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floods, tremors, and typhoons, is to comprehend the ne-
cessities of the influenced populace precisely and quickly.
Current direct evaluation techniques are tedious, and the
information caught is frequently not led in a precise manner
with the areas tested not being geographically correct (ex-
cessively grouped and excessively few), and the resulting
reports being delivered past the point of no return. These
were the reasons which have increased the demand and
usage of unmanned vehicles. The drone see from above is
fundamental for helpful purpose as they can catch aerial
pictures/view at a far higher resolution, more rapidly and at
much lower cost than the satellite. In contrast to satellites,
individuals from the general population can really buy a
drone, which implies that calamity influenced networks can
react to an emergency.

With millions of people in US rely on the transporta-
tion network, the safety, reliability and security of this is
an essential aspect which cannot be taken for granted or
ignored. As per the statistics, it is reported that around
25% of the bridges in united states are deficient and need
continuous monitoring for enhancements to prevent any
hazard. Unmanned vehicles could be a great help in mon-
itoring these bridges and other important components of
transportation which can efficiently minimize the cost
as well as the time spent on inspection for each of this
component as manual inspection requires labor and time
which would be subsequently reduced by incorporating

the usage of drones in the area of transportation .

2. Literature Review

The development of an drones is been there for over a
decade. The first and foremost important usage was that it
was used right after the attack of 9/11 as a humanitarian re-
sponse and there exists of couple of disasters like launching
them in typhoon Haiyan in Philippines in the year of 2013.
In Haiti right after hurricane sandy to evaluate conditions,
and it was also flown in the famous flooding of china after
an earthquake which was also known as Balkan flooding
) The expanded interest for innovation following the Gulf
war was increased generously by the post-9/11 attack, in
Afghanistan and Iraq. These contentions, combined with
the more extensive Global War on Terror, made an opening
for the extended utilization of automatons on an extraor-
dinary scale . According to (Hall, 2014)), world govern-
ments spent more than $6.6 billion on drone technology in
2012. These numbers are expected to rapidly increased and
is estimated to go upto $11.4 billion, which would bring
the worldwide drone market close to $100 billion. Liu, et
al. ' give a review drone advancement and their potential
applications in infrastructure and civil engineering, such
as seismic assessment, transportation, and disaster mitiga-
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tion. Roahcs et al. (2006) additionally condense the regular
person’s use of the drones with concentrating on their ap-
plication in crisis the board. Different usage of drone aerial
imagery, in the post-disaster evaluation and recovering, in
the Philippines. Camara "' talk about some potential uses
of automations over disaster effected situations. They also
studied drone application in the field of disaster preven-
tion and moderation, look and rescue task, land resource
monitoring, and forest fire counteractive action. Xu, et al.,
(2014) break down strategies for getting to and preparing
computerized picture information in the rocky territory and
its application to crisis reaction.

In the literature review of this paper, it emphasizes on
applications of drone in rescue and real time application in
disaster mitigation and gives an opportunity to the readers
to explore it in other areas application wise. It also identi-
fies trends and suggest directions of future research.

3. Overview of Drone Use

Drone datasets are generally comprehended as drones
with RGB cameras, it is significant that there exists a wide
scope of sensor alternatives while thinking about expert
applications. Many existing and costly RS instruments
for flying and satellite stages are presently grasping their
scaled down and ease adaptations for drone stages, for
example, multispectral, hyperspectral, short/mid-wave run
cameras and light-weight LIDAR (Light Identification and
Running). Knowing the qualities of these sensors and their
details will better illuminate engineers and researchers.

Table 1. Use of Drones with Their Advantages and Disad-

vantages
Type Applications Advantages Disadvantages
. q Calibration;
. . High availability in !
Visual analysis, and lack of
RGB Cameras mapmin products cost, reso- snectral infor
pping lution, and weight P .
mation
. . Visual analysis, Wider spectrum Data format
ngh,t'welght vegetation detec- P compatibility
multispectral tion and analvsis range and narrower for software
cameras VSIS, bandwidth
crop monitoring packages;
Abundant tral .
Land cover/land uncant spectra High cost;

information, 10 nm-

Hyperspectral use mapping, level bandwidth most of them
sensors vegetation indices are linear-ar-
o for more advanced
estimation L ray
applications
Well-targeted sensor | Lack of tex-
Light-weight for surface tempera- | ture informa-

Tracking creatures,

. tion of its im-
volcanos detection

ageries brings

thermal infra-
red sensors

ture measurement
that drives a lot of

new applications difficulties
Direct geometric | High equip-
Vegetation canopy |  measurement; ment cost;
analysis, esti- multiple returns of | highly depen-

Drone-Lidar .
mation of forest

carbon absorption

the signals are useful |[dent on expen-
for terrain modeling | sive onboard
under thin canopies. | measurement
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4. Applications in Construction Industry
4.1 Surveying

Furnished with suitable sensors and camera advances,
drones give a practical stage to getting land information.
GPS empowered drones consequently follow a GPS con-
trolled flight way arranged ahead of time. Utilizing pho-
tographic frameworks which can give high goals pictures,
covering photographs taken by the drones are assembled
in a mosaic which is then changed into high goals 3D sur-
face models that can be utilized for topographic mapping,
volumetric figuring, or three dimensional portrayals of
places of work. drones outfitted with thermal imaging can
be utilized to find vitality spills by directing building en-
velope surveys .

4.2 Aerial Photography

The construction business has commonly used aerial pho-
tography to give photographs and video of the construc-
tion site from a 10,000 ft see. Taken from a crane, kept an
eye on fixed wing airplane or helicopter, this data gives a
one of a kind viewpoint to show progress on a project, and
is utilized in promoting for future business. Because of
their little size and mobility, drones can gather information
from much lower altitudes, beginning from ground level,
moving through the project at different statures and per-
spectives, just as fly-over perspectives over the site. The
outcomes can be found in minutes and at a small amount
of the expense of utilizing a plane or helicopter. Aerial
pictures created by drones can be taken every day to de-
sign the arrangement of put away materials, the progres-
sion of laborers and vehicles in and around the site, and to
recognize potential issues with introduced construction or
the constructability of arranged establishments.

Drones with GPS innovation are utilized with foreor-
dained waypoints to catch pictures from a similar aerial
point of view over time to follow genuine construction
progress against arranged advancement. Courses are pre-
arranged so the drone can follow foreordained courses
freely planning programming permits explicit courses,
rates, altitudes, and camera focuses to be entered, and
with certain frameworks, arrival can be practiced conse-
quently "%

4.3 Construction Inspection

It has been approved by the oil business that utilizing
drones can improve the pipeline investigation proce-
dure and safety by decreasing specialist introduction to
unforgiving conditions in outrageous atmospheres. In a
business construction situation, a drone could examine
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an outside water spill on an upper floor of an elevated
structure where a window outline is associated to be
the source with the hole. A bustling expressway, mak-
ing access by different methods troublesome, flanks the
building. A drone could catch various photographs from
different edges and zoom settings surprisingly fast. The
whole activity can be led without street terminations, or
establishment of suspended framework, at significantly
lower cost.

4.4 Safety and Security Monitoring

A construction safety supervisor’s proficiency can be
expanded extraordinarily with the utilization of a drone.
Pictures and video caught by a drone can give significant
documentation of jobsite conditions in situations where
mishaps happen, and can give an apparatus to cover a
bigger zone of the site in a shorter measure of time. Secu-
rity of construction sites can likewise be upgraded using
drones incorporated into the security caution framework.
A drone could dock on a housetop station that keeps the
battery charged. At the point when an alarm is gotten, the
drone is conveyed and moves over the construction site to
catch video of what is going on.

5. Conclusion

Commercial applications for drones are developed across
many industries, including building construction. The
objectives of this research are to explore current uses of
drones within the construction industry, to evaluate the ex-
tent of in-house versus subcontracted operation of Drones
by construction companies, to identify risks associated
with using drones on job sites, and to identify future
drones’ uses on construction sites. Drones present numer-
ous open doors for those in the construction industry and
for construction instruction. In various examples they can
create critical cost investment funds when contrasted with
ordinary strategies. For college spending plans that are as
of now obliged, a drone gives an ease answer for investi-
gate aerial photographic, construction assessment proce-
dures, and for different applications that in any case would
be illogical. Safety both in the academic environment is a
key thought.
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