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Dedicated advanced technologies for disaster monitoring
and built environment observation are being developed with
escalating trend. One of such advanced and highly successful
systems is recognized as Unmanned Aerial Vehicle (UAV).
This technology is regarded as an essential tool for decision
makers, disaster management commanders and authorities
in natural and human made disasters. The costs of operation
for such systems are relatively low, feasible and effective in
adverse conditions.

In many disaster and emergency management cases, such
unmanned aerial monitoring systems can be low altitude
and low range. The ideal UAV system, either airplane (fixed
wing) or rotorcraft, provides stable flight for a few minutes to
several hours for disaster monitoring applications. The flight
system includes sensors and exact positioning and pathway
controllers/trackers in addition to manual radio control and/
or autopilot capabilities. The system is capable for flight
path correction from ground station or it is furnished with
programmable dynamic navigation. Also, Remote Person
View (RPV) or First-Person View (FPV) techniques are
being implemented for UAVs where the ground controller
can see the simulated view of a pilot from the cockpit in
order to navigate through the scene or to monitor the actual
consequences of the event as they develop.

In this research, in addition to studying the systems
and the feasibility of UAVs as an aerial platform, different
onboard sensors and their communications are also explored.
An ideal optical imaging sensor must have very high spatial
resolution that can be mounted in controllable gimbals.
Moreover, the aerial vehicle must have real-time and
down-link wireless communication abilities. Considering
the needs and the feasibility/possibilities in acquiring such
systems for the disaster management sector of the country,
candidate systems and their subsystems have been selected
and discussed. For the selected system, it was suggested
to utilize electrical motors with the capability of flight
endurance of about half an hour to one hour and four sorties
per day. For the Mini UAV or MUAV systems the cost of
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around several thousands to ten thousand euros is suggested.
Also, it is required to have an operational crew comprising
of one pilot and between one to three operators with the
capabilities of auto-piloting, collision prevention, Return To
Home and other Fail Safe options. In general, considering
the availabilities and the feasibilities of utilizing lightweight
sensors and cameras, as such the need for utilizing optical,
thermal, multi-spectral, hyper-spectral, stereo-optical,
LIDAR, SAR (high resolution radar) were mentioned.
Nevertheless, the utilization of multi spectral optical cameras
and utilization of true color images were emphasized. High
spatial resolution multispectral image acquisition along
with simultaneous movie recording has been sought as
well. The vehicle must be capable of supporting a payload
between one to three kilograms where the combination of
the camera and the gimbal system can be attached to the
platform. The gimbal system is a requirement since it can
steer in a controllable manner and also can lock on a target
while hovering or moving along the course of flight. The
camera must record all the picture and movie shots inside
its internal memories for post-mission download and also be
able to send to data via a downlink digital communication
for the sake of online monitoring and data storage.

Considering the great progresses and development in
different aspects of UAV technologies in the country, mostly
in the area of tactical UAV or TUAV enjoying a flight range
of 100 to 300 kilometers or even benefiting from MALE
(Medium Altitude Long Endurance) UAVs (range of about
500 kilometers and 24 hours of continuous operation),
such systems could be evenly benefited in natural disaster
situations. These aerial vehicles possess fixed wings and
since they have a relatively higher speed, they can provide
larger coverage and access remote places. These enjoy
advanced flight control systems, high-end sensors/cameras
and state of the art communications. The technology and
related infrastructures have been already developed and
operational for military purposes, but it is suggested to be
employed for large events such as disastrous earthquakes.
As said earlier, typical advanced UAV compatible sensors
or cameras (Multispectral optical, thermal, LIDAR, SAR,
etc...) could weigh less than a kilogram to about 5 kilograms
and can be adequately installed and operated remotely.

Keywords: Disaster management, Disaster response, UAV,
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