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ABSTRACT

This study investigates the effect of Pedestrian Dead Reckoning (PDR) drift and radio map resolution on the performance
of Surface Correlation (SC)-based indoor positioning. SC utilizes spatially accumulated Received Signal Strength Indicator
(RSSI) sequences to improve localization accuracy, but its performance is sensitive to PDR errors and radio map granularity.
To mitigate the impact of drift-induced misalignment, a £10° rotation-based correction method is proposed. Simulations are
conducted under varying resolutions (1 m, 2 m, 3 m) and drift levels (0.1°, 0.3°, 0.5°) to evaluate positioning accuracy and
computational efficiency. The proposed method demonstrates consistent performance improvement under all drift conditions
and is especially effective with high-resolution radio maps. The findings provide practical guidance for designing SC-based
positioning systems with optimized trade-offs between accuracy and efficiency.
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Fig. 1. Overview of the fingerprinting localization process.
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Fig. 2. Workflow of SC-based indoor localization (offline and online phases).
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Fig. 3. £10°angle-based correction process for PDR drift in SC localization.
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Table 1. Simulation parameters.

Parameter Value
Grid size (m) 100* 100, 50*50, 33*33
(20, 20), (50, 20), (80, 20)

AP positions (20, 50), (50, 50), (80, 50)
(20, 80), (50, 80), (80,80)

Max RSSI distance (m) 40

RSSI (dBm) -40

Radio map RSSI noise (dBm) 1

User RSSI noise (dBm) 3

Step length (m) 0.6

Turn interval (steps) 100

Turn angle (°) 90

Drift per step (°) 0.5,0.3,0.1

URS buffer size 50
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Table 2. Localization performance analysis under various radio map resolutions.
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Fig. 4. AP placement and simulation path. (a) 1 m PDR drift 0.5, (b) 2 m PDR dfrift 0.3 (c) 3 m PDR drift 0.1.

Resolution Drift=0.5 Drift=0.3 Drift=0.1
(m) Meanerror(m) RMSE(m) Maxerror (m) | Meanerror(m) RMSE(m) Maxerror(m) | Meanerror(m) RMSE(m)  Maxerror (m)
1 2.119 2.699 9.265 1.915 2.568 9.108 1.851 2472 8.352
2 2.758 3.453 12.781 2.606 3.192 9.035 2.946 3.756 11.873
3 3.163 3.555 8.857 3.449 3.924 8.857 3.635 4.251 12.343
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Table 3. Computation time by radio map resolution.

Resolution Time
1m(s) 107.8
2m(s) 42.6
3m(s) 37.9

®)

Table 4. 90% CDF-based position error under various resolutions and drift
conditions.

luti CDF

Resolution 1, {#-05  Drif-03 _ Drift-0.1
1m 4.4m 3.8m 3.5m
2m 59m 52m 49m
3m 7.1m 6.6 m 6.3m

Fig. 5. CDF and stepwise error comparison under different drift and resolution settings. (a) 0.5° Drift: CDF and stepwise error for 1 m, 2 m, 3 m resolutions, (b) 0.3°
Drift: CDF and stepwise error for 1 m, 2 m, 3 m resolutions, (c) 0.1° Drift: CDF and stepwise error for 1 m, 2 m, 3 m resolutions.
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