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Introduction

Supervision mission

● Autonomous surface drone

● Covering with Lidar

● Succession of waypoints

● Multi-objective

● Minimize the 
distance travelled 
(Length)

● Minimize the 
uncovered area 
(Uncov)
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Introduction

Evolutionary algorithm 
PAES [Knowles 1999]

● Multi-objective

● Length
● Uncov

● A tradeoff is non 
dominated solution of the 
multi-objective problem

● PAES produces an 
archive of tradeoffs
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Uncov

Minimising Uncov

Solution selected 
for mission path
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Background

SPNW: Shortest Path to Next Waypoint
→ Using Dijkstra shortest path 
algorithm

Problem: Obstacle avoidance
● SPNW
● Need to take second objective into account 

too
● Using an embedding method
● [DSN-W 2023 : 48-51]
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Background

● SPNW: Shortest Path to Next Waypoint
→ Using Dijkstra shortest path algorithm

● RFA: Recovering From Archive
→ Reusing archive for better tradeoffs 
of Length and Uncov

● PAES: Offline routing method
→ Reusing offline method for solution
repair
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Background

New archive generation method

Initial solution
Obstacle
Compromised path
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Background

New archive generation method

Initial path

Archive solution 
path

Link

Obstacle
Compromised path

Introduction
Background
Problem statement
Approach
Experiment #1
Experiment #2
Conclusion



   /199

Problem statement

The objective of this work is to evaluate different methods for dynamic trajectory 
correction (obstacle avoidance). 

● SPNW
● RFA
● PAES

The three routing methods are evaluated based on 
● Quality of the proposed correction solutions
● Computation time
● Validation
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Approach

For this purpose, we have expanded upon the test cases from the previous paper 
by adding the following elements:

● More maps to vary the shape of port facilities and the density of waypoints

● Additional test cases

● Solution repair via PAES

● Simulation of the computation on an ARM processor

● Real test cases based on data from a drone available in the laboratory
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Goal:
● Compare the RFA, SPNW, and PAES methods in terms of quality and 

computation time

Experiment #1 : Quality
● Obtain the substitution rate of RFA to SPNW on the 3 maps (each card is based 

on 500 experiments).
● Obtain the difference in solution coverage of the archives produced by a repair 

based on RFA and a repair based on PAES. 

Experiment #2 : Execution time
● Observe the evolution of RFA computation times according to the size of the 

archive embedded on an ARM processor.
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Experiment #1 : Maps

The next experiment was conducted on 3 different port installation maps, with 500 
test cases per map. (For a total of 1500 test cases)
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Experiment #1 : Quality evaluation

RFA better on both objectives 

RFA choosed by TOPSIS because 
better on at least one objective
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Experiment #1 : Quality evaluation

On the same 1500 test cases (500 per map), 
● Set of solutions produced by PAES for obstacle avoidance (archive of size 100)
● Set of solutions produced by RFA for obstacle avoidance based on initial mission 

paths (with an embedded archive size of 100, 50, 10)

PAES RFA 100 RFA 50 RFA 10

Quality loss to 
PAES 

(hypervolume 
metric)

0.0 % - 14.43 % - 16.54 % - 25.69 %
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Experiment #2 : Computation time

Monodrone 1800 :
● Survey speed : 1.3 m.s
● LiDAR range : 100 m

Max reaction time of 76.9 s

Introduction
Background
Problem statement
Approach
Experiment #1
Experiment #2
Conclusion



   /1916

Experiment #2 a : Computation time 
comparison of approaches

Simulations on an x86 processor (Intel Core i7-8750) with 16GB of RAM. 

Average computation time over 1500 test cases
PAES, SPNW, RFA (with 10 to 100 embedded solutions)

SPNW PAES RFA 100 RFA 50 RFA 10

Computation 
time (ms)

2.12 53,141.56 564.01 373.06 211.86
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Experiment #2 b : Computation time 
for embedded RFA

Evolution of RFA 
computation times on 
an ARM processor 
(Cortex-A15, 
emulated) according to 
the size of the 
embedded archive.
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Conclusion

RFA is a trade-off between SPNW and PAES
● RFA better quality than SPNW

(Selected over SPNW in more than 90% of the test cases)
● RFA faster than PAES

(RFA with a archive size of 100) (53,141.56 ms for PAES and 564.01 ms for RFA) 

Computation times on the ARM processor
● Are within the time limits imposed by the studied test case 
● Allow the drone to reroute before hitting the obstacle

Future work : weighting areas of interest
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