Accepted Manuscript B hervasive
and mobile
computing

Energy-efficient WiFi scanning for localization

Taehwa Choi, Yohan Chon, Hojung Cha

PII: S1574-1192(16)30097-9 ‘
DOI: http://dx.doi.org/10.1016/j.pmcj.2016.07.005 =

Reference: PMCJ 731
To appear in:  Pervasive and Mobile Computing

Received date: 12 February 2016
Revised date: 26 May 2016
Accepted date: 8 July 2016

Please cite this article as: T. Choi, Y. Chon, H. Cha, Energy-efficient WiFi scanning for
localization, Pervasive and Mobile Computing (2016),
http://dx.doi.org/10.1016/j.pmcj.2016.07.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.pmcj.2016.07.005

*Manuscript
Click here to view linked References

Available online at www.sciencedirect.com PervaSive
ScienceDirect and Mobile
ELSEVIER Pervasive and Mobile Computing 00 (2014) 000-000 Com pUtI ng_

www.elsevier.com/locate/locate/pmc

Energy-Efficient WiFi Scanning for Localization

Taehwa Choi, Yohan Chon, and Hojung Cha

Yonsei University, Seoul, Republic of Korea

Abstract

WiFi radio signals are commonly used for the localization of mobile devices. However, frequent scanning of WiFi reduces user
experiences because it consumes significant energy on mobile devices. In this paper, we propose an energy-efficient WiFi scan
system for localization. The proposed system preserves the quality of service of each application and minimizes the energy
consumption of WiFi scanning. The main idea is that the system adaptively controls the dwell time of beacon-listening in given
locations. We predict the number of scanned access points (APs) according to locations and optimize the dwell time of beacon-
listening to obtain the minimum number of scanned APs. The evaluation shows that the proposed system saves the energy
consumption of WiFi scans by 33.6% and 45.7%, according to the number of scanned APs, while not decreasing the accuracy of
localization in indoor and outdoor scenarios.
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1. Introduction

A location-based service (LBS) is commonly used in mobile devices, such as smartphones and tablets. The LBS
applications use GPS, cell towers, and WiFi signals for localization. Specifically, WiFi signals are widely used in
LBS applications because WiFi networks are available almost everywhere in both indoor and outdoor environments.
Especially, in indoor and urban area, the location from WiFi signal is more accurate than GPS and cell tower
positioning. In WiFi-based localization, LBS applications perform a WiFi scan using 802.11 WLAN technologies to
obtain information about surrounding WiFi access points (APs). Our observation is that the required accuracy of
applications is diverse; thus, some applications use redundant energy for scanning all APs. For example, the
navigation application [1] requires pinpoint accuracy, while weather reporting [2] requires less accuracy. However,
both applications perform the same operations for the same duration to scan all WiFi APs.

A WiFi scan consumes significant energy on mobile devices. The scan operation repeatedly broadcasts beacons
and waits for a reply for a specific duration (e.g., 200 ms) in all channels of WiFi networks (e.g., 32 channels on
Samsung Galaxy S4) [3], [4]. LBS applications consume more energy since they commonly perform multiple scans
at each localization. Additionally, the mobile platform induces frequent WiFi scanning in applications. For example,
the Android system provides the “always allow scanning” function in the 4.3 version, which enables WiFi scanning
even though WiFi is turned off [5]. We claim that the current scan operation is not optimized for localization. In
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