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In emergency situations, rather than risking the Real-world implementations can introduce many variables, such as wind or poor-precision motors. In order to Number of Drones
ives of human rescuers, it would be safer to avoid these complications, this algorithm was created and tested in a simulation. After a system is 1400 A i S et A ¢ e
use intelligent drone swarms to search disaster implemented and tested in this ideal environment, future work will be to implement it with real-world drones. O 1200 A (T | | 1|3
areas (such as wildfires or explosion =100 = 30
aftermaths). Wireless communication is an Fach simulated drone has its own neural network (NN). Each NN receives inputs such as the drone’s positioning £ = B
important component of drone swarms and communication strength with its neighbors. The NN then outputs a direction for the drone to move to Dgc jzz 2 .
because many other components rely on it. attempt to improve the fithess of the swarm. The fitness of the swarm is the metric of how well the swarm -] P 5
Creating a swarm to organize their drone performs. A genetic algorithm (GA) makes adjustments to the NN's values in hopes of improving it. R s

networks autonomously would further the Number of Drones Generations
technology of saving lives {1} Area SearCh Left graph: The simulator was run for 300

generations with different numbers of drones.
There is a linear correlation between runtime
and number of drones.

Right graph: Fitness improves at a logarithmic
rate. Each line is a different drone count. Each
dot is a new best solution. There is no clear
correlation between drone count and the rate of
finding solutions.

Research Goals

Our research focus is to give each drone within
a swarm the ability to self-organize itself with
focus on:

o Mmaximizing search area

o maintaining wireless intercommunication.

Conclusions and Future Work

Generation 1 Generation 22 Generation 92 Generation 343 Emergency situations need code to run as
Shown above is one run of a simulated drone over many generations. The max area searched was 80.43%, quickly as possible. This method works faster
Non-optimized Spread Optimized Spread vvhiqh S typical for this algorithm. The drone IS simulated for the same amount of time each genera.tio.n, and for spreading out a swarim rather than sgarching
survives if it covers more area than the previously fittest drone [3]. The lighter green represents earlier in the an area, but both can be improved. Possible
The rings represent the drones’ range of path, and the darker is later on. This correlates to the battery life of the drone over time. future fixes to runtime include:
communication. If drones are too close, they o Each swarm gets one shared neural network

are not maximizing the search area that they
could achieve. A swarm should maintain this
spread as it travels.
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Applications instead of each drone getting their own
i o Using Reinforcement Learning instead of
< ' Genetic Algorithms
o Run simulation across multiple computers
Future work will also include combining travel
and spread functionality, as well as a practical
implementation of this system.
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