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A Pedestrian Navigation Algorithm Based on Intelligent
Recognition of Indoor Cooperative Scene
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Abstract: Inertial navigation system based on foot-mounted IMU (Inertial Measurement Unit) is
widely used in pedestrian navigation, and it can restrain the velocity error by the zero velocity up-
date (ZUPT) algorithm, but the position error will diverge with time. Aiming at this, a
pedestrian navigation algorithm based on intelligent recognition of indoor cooperative scene is pro-
posed. The random forest algorithm is used to train and identify the pedestrian’s gait in indoor
scene, such as walking on the ground., going up the stairs, going down the stairs, and the
pedestrian’s navigation result is corrected by combining the priori maps of buildings. The experi-
mental result shows that the maximum positioning error is 1. 85m (0. 17% of the total distance)
when the pedestrian walks 1100m in the building, which is 6 times more accurate than the method
without scene recognition and able to effectively improve the pedestrian navigation accuracy.
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Fig. 1 Definition of coordinate system
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Tab. 1 Feature selection based on time domain
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Tab. 2 Feature selection based on spatial characteristics
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Fig. 2 Schematic diagram of random forest algorithm
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Fig. 3 Fusion filter architecture
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Tab. 4 Scene recognition accuracy

Test 10-fold Cross Validation Recognition rate
Testl 291/291 100%
Test2 225/225 100%
Test3 367/367 100%
Testd 312/312 100%
Test5 323/325 99.39%
Test6 388/389 99. 74 %
Test7 235/235 100%
Test8 317/317 100%
Test9 314/316 99.37%
Test10 289/290 99. 66 %
Total 3061/3067 99. 8%
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Fig. 6 The computed result of traditional algorithm
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Tab. 5 Comparison of positioning accuracy
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