GPSOO0DO0O00O0O0OOODODOOOOOOOO0O0000O0O0O0OOOOODO
Cooperative outdoor navigation of multiple mobile robots using relative

positioning b yGPS and dead reck oning
o000 00 (000O0) 000 D00 (00D00)
0 0000 (0OoOoo)
o Kohsei MATSUMOTO, Akihisa OHYA and Shin’ichi YUTA
University of Tsukuba

The purpose of this research is to realize cooperative na vigation in outdoor environment. This
method uses GPS(Global Positioning System) data and internal sensor data(wheel encoders) of each
robot and will be applied to improve the relativ e positioning accuracy § compensating the error of
each sensor data. The measurement accuracy of positioning by GPS is improved by the principle of
relativ e positioning betw een GPS receivers. In this paper, position estimation method in common
coordinate among robots and navigation strategy to arrive at a destination point for multiple robots

are described.
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Fig 1: Multiple robot navigation system by usng GPS
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Plt+ 7] = P[t] + 7V][i] (2)

V: vector of v elocity and angular ®locity

7: sampling time interval
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Splt+7] =I8p 3" + KSy[tK” + 7°Sn[1] (3)

J,K: Jacobian matrices of function(2)

3ip: error co variance of position

3y error covariance of elocity and angular velocity

3 n: noise
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Fig 2: Relationship betw een Leader robot’s GL coordi-
nate and GPS coordinate
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Fig 3: Relative position data of tw o GPS receiers
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(z — zr) + (pacosy — Agsiny)

g[P[t],s] = (y — yr) + (pasiny + Agcosy)

=021 (5)
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3¢t corrected error covariance
3,.: transformed covariance matrix of g[P[t], s]

J',: Jacobian matrices of function(5)
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P;=P+%,J,%./P,, (7)
3,.: error vector of g[P[t], 5]

Py: corrected position after fusion
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Fig 4: F ollo wing motion to Leader robot
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