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Effects of satellite elevation and SNR on the accuracy of differential positioning by GPS  
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Abstract : The accuracy of differential GPS positioning methods was evaluated by setting thresholds on satellite elevation and 
signal-to-noise ratios (SNR). GPS measurements were carried out at several points in Chiba Prefecture Fire Academy and Chiba City Fire 
Academy. GPS data recorded by GEONET Chiba-Midori station was used as the reference of differential positioning. The standard 
deviation and the fix rate changed by setting the thresholds on the satellite elevation and the SNR of L1 and L2 bands, and the most suitable 
values with highest accuracy were found to depend on the circumstance of the observation points. The accuracy on the horizontal and 
vertical distances was evaluatred compapring with the result of field measurenment and building drawings. 
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(a) Without using the thresholds 

(b)Using the thresholds 
Fig. 3 Time transition of the number of satellites and the 
standard deviation at Point3 in Chiba Pref. Fire Academy.

 
Fig. 2 The difference of the Fix ratio and the standard deviation
based on the threshold at Point.3 in Chiba Prefecture Fire Academy.
The label of the abscissa indicates the threshold values: satellite
elevation °], SNR of L1 and L2 bands [dB]. 

 

  

Fig. 1 Positioning points at Chiba Prefecture Fire Academy a, 
and ground photos near points b to d 
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Fig. 4 The difference of the Fix ratio and the standard 
deviation based on the threshold at Point 4 in Chiba Prefecture 
Fire Academy. The label of the abscissa indicates the threshold 
values: satellite elevation °], SNR of L1 and L2 bands [dB].
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Fig. 6 Measurement points at Chiba City Fire Academy a, and the 
installation of the GPS antenna b 

Table 1 Comparison of the horizontal distance between points [m] 
Points GPS Measurement Difference

3-4 25.88 25.55 0.33 
4-5 37.84 37.80 0.04
5-6 34.41 34.49 -0.08
6-7 36.62 36.60 0.02
7-8 25.86 25.83 0.03
8-3 40.34 40.30 0.04

 
Table 2 Comparison of the height [m] 

GPS Drawing Difference
17.34 17.50 -0.16 

 
(a)Without using the thresholds 

 
(b)Using the thresholds 

Fig. 5 Time transition of the number of satellites and the 
standard deviation at Point4 in Chiba Prefecture Fire Academy. 
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