AF2#IR ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software,2011,22(Suppl.(1)):73-82 http://www.jos.org.cn
O [E Rk Bt F AT 58 T RSB A5 Tel/Fax: +86-10-62562563

A IR *
EFRSSI £2EELKNENTSBEEMES
hEAM & AN gAY #EHY REEY 2 @

Y E BRI R AL B LB AR 230027)
2 E RO RS SRNWFSERE LSS SR 215123)
(L T7 A sh AR SCRT, 175 KJE 030006)

Omni-Fitting RSSI Map Based Self-Localization Algorithm

XU Xue-Yong'?%*, HUANG He'?, HUANG Liu-Sheng™?, XU Hong-Li'?, ZHANG Yin-Dong'?,
LIU Gang*?

Y(School of Computer Science and Technology, University of Science and Technology of China, Hefei 230027, China)
(Suzhou Institute for Advanced Study, University of Science and Technology of China, Suzhou 215123, China)
3(North Automatic Control Technology Institute, Taiyuan 030006, China)

+ Corresponding author: E-mail: xxyyeah@mail.ustc.edu.cn

Xu XY, Huang H, Huang LS, Xu HL, Zhang YD, Liu G. Omni-Fitting RSSI map based self-localization
algorithm. Journal of Software, 2011,22(Suppl.(1)):73-82. http://www.jos.org.cn/1000-9825/11008.htm

Abstract: In wireless sensor networks, RSSI is considered as an appealing modality for localization in WSN as
RSSI information can be obtained at almost no additional cost. To effectively utilize RSSI for localization, two
directions have been investigated: RSSI fitting and RSSI profiling. Many state-of-art localization algorithms—
falling in these two categories, however, work poorly in real environments because of imprecise mapping
relationship between RSSI and the physical distance due to the impact from multi-path, environment noisy, et al.
This paper proposes an Omni-Fitting RSSI Map Based Self-Localization Algorithm (ORM). In ORM, the study
samples limited RSSI values in several different directions and distances in advance. Based on this information, the
study can endue the global radio strength distribution map of the positioning area. According to this map, the
unknown nodes can conduct localization to acquire their coordinates. ORM considers the anisotropic characteristics
of radio transmission model carefully which makes it own the advantages of both good scalability and acceptable
precision. In order to demonstrate the performance of the approach, the study builds up a testbed with 14 MICAz
motes to run ORM. The results show that this method can outperform W-Centroid algorithm by about 26% in indoor
environment and as much as 42% under outdoor circumstance.
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