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Multi-Robot Path Planning for Environmental Exploration/Monitoring
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Abstract: This paper presents a multi-robot path planner for environment exploration and monitoring. Robotics systems are being
widely used as data measurement tools, especially in dangerous environment. For large scale environment monitoring, multiple
robots are required in order to save time. The path planner should not only consider the collision avoidance but efficient coordination
of robots for optimal measurements. Nonlinear spring force based planning algorithm is integrated with the spatial gradient following
path planner. Perturbation/Correlation based estimation of spatial gradient is applied. An algorithm of tuning the stiffness for robot
coordination is presented. The performance of the proposed algorithm is discussed with simulation results.
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Fig. 2. Sensor movement for X, Y-directional perturbation.

et COINl 2R Z2A1= 415

AeS 7tste] Tl whe ek el A8
| flste] 3= F 71 5 7] s x,y 3 RE ohuet
Aeo] 7HiAA e 9 ¢
gotar ot 2ol A4S Arsisick
F[x(z+At),y(z +At),&(z + At)]
=F[x(0).y(r).£(0)]+8,() % 25)

N

+9(2)

+5:(t)‘3£

T

SF =~ ;% F I:X(T), y(r),f(r)]é‘x(t)dt

7 5,9, %‘ dt (26)

P x,y = A (16), (1) 22 AL FE ARt
v o] 2] (26)9] tHiste] Ateh,

£ OF
o,F ~0+7&T

oF| 7
+0 +%‘r [ o000 @)

webd] e PAERE ) g peks 4 @] 33
37 $15te] Thewt e AL WSk Hhl

57T OF

w OX (28)

g’;{ j:{f&xﬁédt 0 T
N H|ME AZ20] HEHZ HAE chlfx 22 22 M4
thare] 2io] AL vl $- Eis] AHa e F
Aol mx|o] g7 TS 913 As Fo] S, [4]9
Al AR s wE S3ke] 534 (local minimum)
3} FE-ZHhH (local maximum)S 2o} oyl 25 A2
710 dist At7F 200 Hed a7t ool 717k A
AM = o)eHHE Yoo Wekow MAsolshs TAA
¥} thpe] 2R 7Ee] w7} A ek TS Zhar gtk
AR 2 712 An|[E] S Azl Blske] W 2 1l
s} Aot Wolxe B8, 53] %9 oy 25ddE
Trste] Z)Ale] Agshs 7w didh d7w 2his] 118

Ha ook v=re mlgrle] 2 WA % vigwe A

by

a9 3 AxyI HivE deddy 23
Fig. 3. Interconnected robots with springs and dampers.



£
o
\/
a

9 4, 23 A5 B,
Fig. 4. Spring constant characteristics.
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