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Abstract: Vehicle cooperative sensing positioning is a hot technology of vehicle positioning. This paper explores the
distribute cooperative positioning problem by incorporating the time of arrival (TOA) observations into the GPS satellite
navigation and vehicle’s own dead reckoning (DR) information for the vehicular Ad-hoc Networks. In the proposed dis-
tribute cooperative positioning method, an improved unscented Kalman filtering (UKF) algorithm is designed to deal with
the nonlinearity of the TOA measurement function as well as the inaccurate locations of the auxiliary vehicles. In com-
parison with the traditional UKF cooperative positioning method, which uses the GPS observation as the corresponding
auxiliary vehicle location, the proposed algorithm takes the auxiliary vehicle locations as unknown parameters and extend-
s the dimension of the state vector, therefore, the influence of the location errors in the auxiliary vehicles is effectively
reduced. Monte Carlo simulation results show that the cooperative positioning accuracy by incorporating the TOA infor-
mation is obviously better than that of the independent positioning using only GPS and DR, and the performance of the
improved UKF cooperative positioning algorithm is considerably more accurate than that of the traditional UKF algorithm.
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Fig. 2 Vehicle co-positioning scenario
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