
Conclusion

Results

Methods

Overall Framework

Time [s]

|N
A
(t
)|

Com
putation Tim

e [s]

t
m
(t
)

b
n
(t
)

Targets
Intersection
Targets

Active 
Robots

Charging
Stations

Battery

t = 12s t = 381s

Inactive
Robots
Charging
Robots

Current
Plans

T1
T2
T3
T4
T5
T6
T7
T8
T9

T10
R1
R2
R3
R4
R5
R6

Time [s]

t
m
(t
)

0 20 40 60 80 100 120 140 160 180 200

10

80

70

60

50

40

30

20

Num of  Targets

N
um

 o
f  

R
ob

ot
s

0 20 40 60 80 100 120 140 160 180 200
Num of  Targets

10

60

50

40

30

20

N
um

 o
f  

R
ob

ot
s

0 20 40 60 80 100 120 140 160 180 200
Num of  Targets

0 20 40 60 80 100 120 140 160 180 200
Num of  Targets

10

80

70

60

50

40

30

20

N
um

 o
f  

R
ob

ot
s

70

80
90

100

10-4

10-3

10-2

10-1

10 0

10 1

10 2

C
om

pu
ta

tio
n 

Ti
m

e 
[s

]

Introduction

LOMORO: Long-term Monitoring of Dynamic Targets with Minimum
 Robotic Fleet under Resource Constraints

Mingke Lu,  Shuaikang Wang,  Meng Guo
Peking University 

 This work addresses the long-term monitoring of dynamic targets in a road network using a fleet of aerial robots with limited 
 resources. We propose a hierarchical approach that incrementally assigns targets, optimizes monitoring sequences and charging 
 strategies, and adapts online to real time constraints. Our method ensures strict adherence to resource and monitoring constraints 
 while minimizing the active fleet size. Extensive simulations demonstrate its scal ability and effectiveness in deploying a small 
 UAV fleet for large-scale target monitoring.

Long-term monitoring with limited resources

Dynamic targets with undetermined trajectories 

Minimum robotic fleet 

Search-based Optimization for robot ordering
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