
Genetic Algorithms Based ACPS Safety
Authors : Emine Laarouchi, Daniela Cancila, Laurent Soulier, Hakima Chaouchi
Abstract  :  Cyber-Physical  Systems as  drones  proved their  efficiency  for  supporting  emergency  applications.  For  these
particular applications, travel time and autonomous navigation algorithms are of paramount importance, especially when
missions are performed in urban environments with high obstacle density. In this context, however, safety properties are not
properly addressed. Our ambition is to optimize the system safety level under autonomous navigation systems, by preserving
performance of the CPS. At this aim, we introduce genetic algorithms in the autonomous navigation process of the drone to
better infer its trajectory considering the possible obstacles. We first model the wished safety requirements through a cost
function and then seek to optimize it though genetics algorithms (GA). The main advantage in the use of GA is to consider
different parameters together, for example, the level of battery for navigation system selection. Our tests show that the GA
introduction in the autonomous navigation systems minimize the risk of safety lossless. Finally, although our simulation has
been tested for autonomous drones, our approach and results could be extended for other autonomous navigation systems such
as autonomous cars, robots, etc.
Keywords : safety, unmanned aerial vehicles , CPS, ACPS, drones, path planning, genetic algorithms
Conference Title : ICCPS 2020 : International Conference on Cyber-Physical Systems
Conference Location : Zurich, Switzerland
Conference Dates : January 13-14, 2020

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

Vol:14, No:01, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r a
nd

 S
ys

te
m

s 
En

gi
ne

er
in

g 
Vo

l:1
4,

 N
o:

01
, 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
17

82
8.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(01) 2020 1

https://publications.waset.org/abstracts/117828.pdf

