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PDR Motion Parameter Correction Constrained by
Single Base Station DTMB Signals
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(Department of State Key Laboratory of Information Engineering in Surveying , Mapping and Remote Sensing ,
Wuhan University, Wuhan, Hubei 430079, China)

Abstract:  Currently, global navigation satellite systems(GNSS) can provide stable and reliable positioning services
in open environments. However, due to the occlusion and attenuation of satellite signals, there is still challenges of high ac-
curacy positioning in weak signal environments. Pedestrian dead reckoning(PDR) is an effective complementary solution
for positioning, but it needs an initial heading angle and faces the critical problem of error accumulation. The digital terres-
trial multimedia broadcasting(DTMB) signals have strong transmission power, which contributes to better urban propaga-
tion and building penetration, and the signal transmitters are well placed in the city, so it has great potential in terms of posi-
tioning. To this end, this paper proposed a PDR motion parameter correction method constrained by the single base station
DTMB signals. In our study, a complete DTMB signal receiver based on software radio is developed, and the wireless rang-
ing method based on DTMB signal is studied. The constraint function of the initial heading angle is constructed by wireless
distance, and the initial heading angle of PDR can be corrected by solving the function. To reduce the accumulated errors
during the pedestrian motion, the PDR motion parameters are fused with the wireless distance through particle filtering to
obtain the corrected positioning results for pedestrians. The results of the field test in Wuhan, China, showed that the posi-
tioning errors of the proposed method can effectively position in both DTMB signal intervisibility scene and incomplete in-
tervisibility scene. Compared with PDR, the 95% positioning error is reduced by 41% and 30% respectively, which verifies
the feasibility and effectiveness of the proposed method.
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