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Key Technologies of Indoor Navigation Based on Heuristic Path Planning and IMU
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Abstract: In order to address the low accuracy issue of IMU-based (inertial-measure-unit-based) dead reckoning and the difficulty of
path optimization between the indoor floors and other problems, a series of work are carried out in this paper. First of all, a
three-dimension path optimization algorithm, 4-DP, is proposed based on the heuristic dynamic programming. Then, with the optimal path
constraint, the HDE algorithm and the accuracy of the direction of travel (SPM-HDE) are improved. Finally, combining with IMU
navigation technologies, the navigation in indoor three-dimensional space is accomplished. Test results show that both the efficiency of
the algorithm and the accuracy of the dead reckoning are greatly improved.

Key words: A4* algorithm; IMU (inertial measure unit); dynamic programming; 4-DP; SPM-HDE
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Table 1 Parameters of the two shopping centers
*1 HHMESH
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4 150x50x4 120 000 28 800 2 2 6
6 6x270x102 660 960 177 000 6 4 6 16
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Table 2 Indoor navigation algorithm in three-dimensional space expense
F2 FEN YR SR
M4l 1 WAl 2 WAl 3 WAl 4 WAl 5

HOEAE (B | BF 1] (ms) | AUFA (BR) (B 1) (ms) | A0S () | B 1) (ms) | A (BJ) | BT (ms) | B0FA% (B | B ] (ms)
DP 23951 | 7952 | 26677 | 10749 | 24 161 | 7891 | 19310 | 6223 | 7201 | 5643
4 (28 800) | Dijkstra | 26072 | 8563 | 27136 | 10582 | 25682 | 8263 | 23004 | 8013 | 10932 | 7952
ADP | 7153 | 3572 | 8959 | 3859 | 6860 | 3244 | 6912 | 4024 | 5056 | 3694
DP 58732 | 15936 | 93201 | 25438 [102132] 26319 | 136937 | 47392 | 121319 | 34032
6 J2(177 000) | Dijkstra | 87362 | 24674 | 114720 | 30762 | 124389 | 33462 | 159980 | 60716 | 143568 | 42256
A-DP | 33497 | 9847 | 59825 | 19884 | 55411 | 17363 | 88721 | 29337 | 79762 | 21365
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