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ABSTRACT

We propose an effective ToA-based localization method considering accuracy in indoor environments. The
purpose of the localization system is to estimate the coordinates of the geographic location of target device. In
indoor environments, accurately estimating the location of a target device is not easy due to various errors. The
accuracy of wireless localization is influenced by NLOS errors. ToA-based localization measures the location of a
target device using the distances between a mobile device and three or more base stations. However, each of the
NLOS errors along a distance estimated from a target device to a base station is different because of dissimilar
obstacles. To accurately estimate the target’s location, an optimized localization process is needed in indoor
environments. In this paper, effective ToA-based localization method process is proposed for improving accuracy
in wireless sensor networks. Performance evaluations are presented, and the experimental localization system

results are proved through comparisons of various localization methods with the proposed methods.
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Table 1. Comparison of estimation error between
conventional method and proposed method in indoor
gymnasium

Location 1 | Location 2 | Location 3

Localization | Method
(79, 6) |(19.1, 10.5) | (27.8, 15.0)
[14] 7.5517 m | 15.3523 m | 8.0504 m.

NLS Proposed
3.0365 m | 2.0562 m | 1.4532 m

Method
[15] 24836 m | 3.8622 m | 4.1529 m

WLS Proposed
1.3498 m 2.3314 m 0.8132 m

Method
[16] 2.1060 m | 2.0310 m | 2.1662 m
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: Pr d
Gravity | "TPOCC |y os3 m | 15352 m | 16327 m
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Fig. 11. Experimental environment 2: Parking Lot
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Table 2. Comparison of estimation error between
conventional method and proposed method in parking lot

Location 1|Location 2 |Location 3
Localization| Method
(30.2, 19.7)|(56.2, 19.7)|(72.8, 19.7)
[14] 5.6684 m | 6.3843 m | 7.7209 m.
NLS
Proposed
Method 2.2085 m | 3.0142 m | 5.3243 m
[15] 3.5360 m | 8.4323 m | 6.8167 m
WLS
Proposed
Method 2.2143 m | 4.8521 m | 5.5241 m
[16] | 4.3257 m | 2.7422 m | 49401 m
Center of
Gravity Proposed
Method 3.0274 m | 2.0270 m | 3.0287 m
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