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Abstract

An improved and advanced environment able to facilitate all
people's needs and provide their requirements is what technologies have
harnessed in all fields and become one of the most important targets of
researchers, However, preserving, protecting, and rescuing people and
saving their properties in critical situations is what must be achieved.
Since disasters cannot be eliminated, they must be early detected, limit
their impact, and managed. After careful analysis and comparison of
efficient technologies in managing environments, a system was
proposed to detect the fire that accompanies most disasters, then detect
the injured in the response and recovery stages. The proposed detection
algorithm works on the principle of edge detection for multiple
gradations of the red color of blood and the yellow to orange then red
for fire. It was applied to many different conditions in 120 images with
a success rate of 98.3%. For a fast response and processing, the
proposed algorithm architecture was implemented on FPGA-Vertix2P
using AccelDSP for video signal with a resolution of 1280x720, and
System Generator to implement the top-level design, the total chip
utilization was 26%, at a frequency of 64.381 MHz, and the real-time
video processing was 69.86 frames per second. For more efficient
detection of the designed real prototype system, four sensors were
added to enhance disaster detection and three for survivors using
Arduino Uno, while the Raspberry Pi4 was used as a processing unit of

the algorithm above that successfully shows results every half-second.

For complete, safe, and effective coverage of any area, the
above system has been included in Unmanned Aerial Vehicle, which is

the most effective technique for managing environments, to form a



node model from which a swarm is deployed in the region. The Greedy
Perimeter Stateless Routing protocol is used to route node data packets
of the processor and sensors to a destination. For network parameters
that ensure successful and efficient routing, the impact of the region's
architectural nature on network performance was studied using multiple
scenarios that represent the majority of infrastructures around the
world. The circular area had higher network metrics, while the bridge
had the lowest. To manage an environment or disaster more effectively,
the GPSR-DM routing protocol which scans the path, and the I-GPSR-
DM protocol, which sends packets with important information were
proposed. The percentage of improvement compared to the GPSR
protocol increased the PDR by (139.93%) (154.54%) and decreased
each PL by (73.51%) (81.18%), E2E delay (66.72%) (71.27%), energy
consumption (79.72%) (85.7%), and throughput (40.78%) (54.61%),
respectively with high network lifetime. Varying topography and
reaching building floors led to adapting the effect of the three-
dimensional environment altitude by the proposed protocols 3D-GPSR,
3D-GPSR-DM, and 3DI-GPSR-DM in which metrics have only been
reduced nearly by 1% but increased the total area and provided
comprehensive coverage. The proposed protocols were applied
successfully on the campus of the University of Mosul and its
surroundings toward obtaining a safe, manageable, and smart

University of Mosul campus.
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