Journal of System Simulation

Volume 28 | Issue 12 Article 1

8-13-2020

Investigation of Hybrid Positioning Algorithm Based on WiFi

Fucheng Yin
Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Wuxi
214122, China;

Wu Dong
Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Wuxi
214122, China;

Wang Yan
Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Wuxi
214122, China;

Zhicheng Ji
Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Wuxi
214122, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol28
https://dc-china-simulation.researchcommons.org/journal/vol28/iss12
https://dc-china-simulation.researchcommons.org/journal/vol28/iss12/1
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages

Investigation of Hybrid Positioning Algorithm Based on WiFi

Abstract

Abstract: TDOA(Time Difference of Arrival) and AOA(Angel of Arrival) methods require additional sensing
mechanisms and have poor positioning accuracy used in WiFi environment, so a novel TDOAAOQE hybrid
positioning algorithm was proposed. The proposed algorithm used the AOE (Angle of Emission)
information instead of AOA information to estimate the position of a WiFi-based mobile terminal. In this
method, access points emitted signals with angle information encoded in beacon packets through
directional antennas; which was rotated by motors. WiFi-based mobile devices estimated angles of the
access points by receiving and decoding these beacon packets, which calculated the position
themselves. This method integrated time-difference idea of TDOA method to decrease the angular
measuring error without any additional sensors. Simulation results indicate that the proposed hybrid
algorithm performs much better than TDOA and AOA method in terms of positioning accuracy and
deployment costs.
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Investigation of Hybrid Positioning Algorithm Based on WiFi
Yin Fucheng, Wu Dong, Wang Yan, Ji Zhicheng

(Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Wuxi 214122, China)

Abstract: TDOA(Time Difference of Arrival) and AOA(Angel of Arrival) methods require additional
sensing mechanisms and have poor positioning accuracy used in WiFi environment, so a novel
TDOAAOE hybrid positioning algorithm was proposed. The proposed algorithm used the AOE (Angle of
Emission) information instead of AOA information to estimate the position of a WiFi-based mobile
terminal. In this method, access points emitted signals with angle information encoded in beacon packets
through directional antennas; which was rotated by motors. WiFi-based mobile devices estimated angles
of the access points by receiving and decoding these beacon packets, which calculated the position
themselves. This method integrated time-difference idea of TDOA method to decrease the angular
measuring error without any additional sensors. Simulation results indicate that the proposed hybrid
algorithm performs much better than TDOA and AOA method in terms of positioning accuracy and
deployment costs.
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