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Separable Integrated Drone-Mobile Robot System for Unmanned Patrol
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Abstract Drones and mobile robots are widely used for unmanned patrol and military scout in rugged terrain.
While mobile robots cannot penetrate rugged terrain, drones are free from such terrain types and unexpected
obstacles on the ground. Yet, drones cannot carry a large-scale battery and suffer a limited battery time to reach
the target region for extensive scout. Our goal is to marry these two into a separable integrated drone-mobile
robot system where autonomous mobile robot with a large-scale battery charges and carries drones up to the point
it can maneuver then let the drone handle the last-mile mission over the rugged terrain. We propose an interface
mechanism for a drone-mobile robot as an integrated robot system to collaboratively perform localization,
perception, detection, planning, charging, and docking tasks. We have implemented on commodity mobile robot
and drone platforms and demonstrated its effectiveness in patrol and scout coverage, and time and energy
efficiency compared to standalone drones or mobile robots.
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2. System Design
2 AP A AEE A|AEL ka9

gk 2] 7hil2} 370t Hell= AAE A
ot Frhg AHgaln itk olg E3 Folz
AAE Fasta ek ek Vo A|E % o
=3} 7129] Costmap WY} E3td 219 %8
Tg|Zo] Adsle] SLAM Wgo] ¢l &
o] 7Vsdlth A|l2ElS =2 o]k
2"y g87F 8L 9
AE ol =dols 4
AYH e F

SRIES 2

pul

o
X'E _{ O“ m[O

oo Mo W b o o

AN

[1!:10

2

o o
o

Mo 1> K

-

BHlO © =

L
e
iy

>

=

o]
PR

2.1 Mobile Robot Localization
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2.2 Environment Perception
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Figure 1 Environment Perception Examples

2.3 Obstacle Detection
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Figure 2 Obstacle Detection Example

669

2.4 Mapping and Global Planning
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Figure 3 Map Conversion Example

2.5 Automatic Wireless Charging
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2.6 Drone-Mobile Robot Docking
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3. Conclusion
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