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TinyLoc: Indoor Localization for Energy-Constrained Wearable Devices
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D (Department of Computer Science and Technology . Tsinghua University, Beijing 100084)
» (School of Software ., Tsinghua University ., Beijing 100084)

Abstract  Indoor localization technology based on Wi-Fi has long been a hot research topic in the
past decade. Despite of numerous solutions, new challenges have been arisen along with the trend
of smart home and wearable computing. Compared with the traditional intelligent devices, the
wearable devices have a tighter position binding relationship with users, and are a more suitable
indoor localization platform. However, power efficiency needs to be significantly improved for
resource-constrained wearable devices, such as smart watch, wristband, finger ring, etc. According
to our experiments on 2nd generation MOTO 360 smart watch, indoor locating service will reduce
the standby time of the device by 82% , and 99% of the system energy consumption can be attributed to

real-time radio scan. However, simply reducing radio data collection will cause a serious loss of
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positioning precision because of unstable Wi-Fi signals. Reducing the amount of data collection

with ensuring locating accuracy is the core challenge of energy-constrained indoor localization. In

this paper, we present TinylLoc, an indoor localization approach that only needs one real-time

radio scan in the localization phase to achieve energy-saving performance for wearable devices.

Meanwhile, TinyLoc enhances the localization accuracy using users’ motion features. Experiment

results demonstrate that location point error is less than 2 meters for more than 90 % cases on the

full path, and energy consumption is only 1/6 of the traditional Wi-Fi localization algorithm and

64 % of MoLoc in the same experimental settings. Compared to traditional locating algorithms

based on Wi-Fi signals, TinyLoc can extend about three times of the standby time for indoor

locating on 2nd generation Moto 360 smart watch.

Keywords

indoor localization; energy efficiency; user motion; wearable computing; sensor net-

works; Internet of Things; Cyber-Physical System
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By referring user motion features, TinyLoc modifies
locating results to achieve satisfying locating accuracy and
guarantee excellent energy-saving performance. According to
the experiment deployed on HTC One and Moto 360, the
probability of error within three meters can reach more than
90%. Meanwhile, energy consumption is 35% lower than

that of MoLoc when achieves the same accuracy.





