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A Method for Constructing Indoor Navigation Networks based on Moving Object Trajectory
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Abstract: The indoor navigation network is the basis for pedestrian navigation, information recommendation,
and business analysis. The traditional method of manual mapping or semiautomatic extraction of three-
dimensional indoor navigation network cannot meet the requirement of high- frequency change of complex
indoor space structures. With the continuous development of indoor positioning technology, there is an explosion
of trajectory data of indoor moving objects, which provides a possibility for rapid construction and change
monitoring of indoor navigation networks. This paper proposes a method of crowdsourcing construction of
indoor navigation network based on the trajectory of moving objects. Based on trajectory simplification
preprocessing using ST-DBSCAN, an indoor trajectory adaptive rasterization algorithm is proposed to reduce the
influence of raster image resolution on the extraction of navigation networks. This approach effectively avoids
the failure of navigation networks' topological connection that is caused by the difference of track trajectory
density. Moreover, it automatically identifies the connection points between floors by the CFSFDP adaptive
clustering algorithm to realize the rapid construction of indoor navigation networks. The experimental data is
derived from the real indoor moving object trajectory data provided by Shanghai Palmap Science & Technology
Co., Ltd. The experimental results show that, compared with the universal rasterization method, the proposed
method improves the accuracy of navigation network construction by an average of 2.43% and improves the
accuracy of topology by 12.8%.
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Fig. 1 Method for constructing indoor navigation networks

based on moving object trajectory
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Fig. 2 Indoor trajectory preprocessing
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Fig. 3 Adaptive rasterization results under different thresholds
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Fig. 4 Algorithmfor generating indoor trajectory images
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Tab.1 Samples of user records
mac Time X y Floor
000C437*** 2017/11/910:00:01 135946%** 45097*** 1
000C437%** 2017/11/910:00:03 135946%** 45097*** 1
000C437%** 2017/11/910:00:04 135946%** 45097*** 1
000C437%*%* 2017/11/912:20:44 135946%** 45097*** 2
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Fig. 12 Pretreatment results of indoor trajectory
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Fig. 13 Processes of extracting a 2-Dindoor navigation network
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Fig. 14 Extraction resultof a 2-Dindoor navigation network
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Tab. 2 Evaluation of the experiment result (%)
LI L7 i X ifh
P(0.2 m) R(0.2 m) P(0.5 m) R(0.5 m) P(0.7 m) R(0.7 m) A
RN 27 24.8 61 56.1 77.8 71.6 76.7
AR5k 28.2 25.7 64.4 58.7 80.5 73.3 89.5
+4.509¢6
401 g
730] e ML T T
7201 L
710{ - ¢
700
690
6801 & -
=670
+1.35946¢7
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Fig. 15 Identification of floor connections, and clustering result
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Fig. 16 Extraction result of a 3-D indoor navigation network
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