nlo] Q A ~ElF8} (J. of Biosystems Eng.)
Vol. 36, No. 2, pp.116~121 (2011. 4)
DOI:10.5307/JBE.2011.36.2.116

Research Article

Open Access

Precise Positioning of Farm Vehicle Using Plural GPS Receivers
— Error Estimation Simulation and Positioning Fixed Point —

S.C.Kim S.I Cho S.G. Lee W.Y. Lee

Y. G. Hong

G. H. Kim H.J. Cho G. W. Gang

This study was conducted to develop a robust navigator which could be in positioning for precision farming through
developing a plural GPS receiver with 4 sets of GPS antenna. In order to improve positioning accuracy by integrating GPS
signals received simultaneously, the algorithm for processing plural GPS signal effectively was designed. Performance of
the algorithm was tested using a simulation program and a fixed point on WGS 84 coordinates. Results of this study are

aummarized as followings.

1. 4 sets of lower grade GPS receiver and signals were integrated by kalman filter algorithm and geometric algorithm to

increase positioning accuracy of the data.

2. Prototype was composed of 4 sets of GPS receiver and INS components. All Star which manufactured by CMC, gyro
compass made by KVH, ground speed sensor and integration S/W based on RTOS(Real Time Operating System)were

used.

3. Integration algorithm was simulated by developed program which could generate random position error less then 10

m and tested with the prototype at a fixed position.

4. When navigation data was integrated by geometrical correction and kalman filter algorithm, estimated positioning erros
were less then 0.6 m and 1.0 m respectively in simulation and fixed position tests.
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Fig. 1 Block diagram for integration of positioning data.
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Where,
F}, = matrix that relates X, _, to X,

B, = constant matrix inputted by user,
W, = Gaussian white noise
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Where,
H, = ideal connection matrix between measurement and

state update at time k
V,, = measurement error(assumed white noise)
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Fig. 2 The schematic diagram of the signal integrating for the
plural GPS receiver.
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