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Robust perception algorithm for indoor and outdoor
scenes based on signal of opportunity

YAN Song, WU Fei, ZHU Hai, LU Wenxia, HU Rui, NIE Dawei
(College of Electronic and Electrical Engineering » Shanghai University
of Engineering Science, Shanghai 201620, China)

Abstract: Considering that the development of navigation application service require-
ments for the combination of indoor and outdoor scenes and the problems of low recognition
stability and the low recognition accuracy of existing indoor and outdoor scenes perception
methods, this paper proposes a robust sensing algorithm for indoor and outdoor scenes based
on signal of opportunity. The signal of opportunity is used to reduce the single signal recog-
nition error. In order to improve the classification accuracy of the traditional AdaBoost algo-
rithm for imbalanced data sets, the Probabilistic Neural Network(PNN) is used as the train-
ing weak classifier, and the entropy weight method is introduced to modify the weight of the
weak classifier generated by iteration to improve the classification accuracy of the strong
classifier, Experimental verification in real scenarios shows that the algorithm in this paper
performs best in indoor and outdoor scene perception using signal of opportunity: WiFi sig-
nal, available GNSS stars, and light intensity in indoor and outdoor environments. For
scenes switching in different angle directions, the recognition accuracy of 98% can be a-
chieved with a false alarm rate of only 1. 7%, which verifies the accuracy and robustness of
the algorithm proposed in this paper.

Keywords: signal of opportunity; indoor and outdoor scenes perception; AdaBoost;
PNN
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