5050 % 5 1 OB e R CfF &R a2 i) Vol.50 No.1
20254F 1 /4 Geomatics and Information Science of Wuhan University Jan. 2025

SIC g AR, 5 SCIR , Hy2eb, S S P I AR il 4L IR 37 VR 20 (], sBUR 24 22 i (R B B 2 b , 2025, 50(1):1-10.

S DO1:10.13203/j.whugis20220513

3 Citation: L1 Dehai, WU Wentan, MA Huilin, et al.Positioning Performance Analysis of Indoor Networks of Range-Based Referen-
ce Stations[J].Geomatics and Information Science of Wuhan University, 2025, 50(1):1-10.DO1:10.13203/j.whugis20220513

=5 DA I PR sl 21 IR o A P 8 4 B

FRrE" ZXE okt Bes' BMERE'
1 P EZFRFIT I B, b at, 100036
2 bt pr it N IO 5 HT SRR WA 58 3k, B 5T, 100830
3 b AR GEIRARS 0 A& E, 071299
4 b S B Wl AR, 071299

H EaagfRAe eSS FER AdMNERALASTNARNIENEILZY AR L, 2R T £HMEBERR L4
TH AR, RARBET TACEASARNY AL R A g Z ke s 4, B REMKR RE  HE AL L5
WM T E, TR T AR ERARL, ERAN(DABEASREEHERFHR T AR, AXBAER RETH#ITZ
YeRATIR G (2) RSE M F 23— 145 A BAFERATFTHMBD B ARG ZERKR - LA EIHERT
HALR A 1/3 (L) B H Mg AsEHIE R — B A EMHERF M 1/3.(5)AEMZEL H 1/ 2R F RERF 20, T8
Fodr A RATAT E R R, BRBAFRLEZHHIFF6AALAEN , FEPEARER TR T, LR EAEAW AL
Fo R AR A F AR R AASERFOHR FHE KT FARFT TEREA S L,

KW F N AT KSR F R AW R

RESES . P228 SCHRFRIRED : A WrRE B8 :2023-05-19
DOI1:10.13203/j.whugis20220513 NEHS :1671-8860(2025)01-0001-10

Positioning Performance Analysis of Indoor Networks of Range—Based
Reference Stations

LI Dehai'? WU Wentan® MA Huilin* BEI Jinzhong' ZHAO Yiyuan'

1 Chinese Academy of Surveying & Mapping, Beijing 100036, China
2 Beijing Fangshan Satellite Laser Ranging National Observation and Research Station, Beijing 100830, China
3 Hebei Natural Resources Archives, Shijiazhuang 071299, China
4 Hebei Second Institute of Surveying and Mapping, Shijiazhuang 071299, China

Abstract: Objectives: In the indoor positioning, the layout of network comprised of many reference sta-
tions with ranging function plays a crucial role to the positioning performance. In order to reveal the particu-
lar relationship between the positioning performance and the network layout of reference stations, a variety
of layout conditions are investigated in light of the dilution of precision comprehensively. Methods: In condi-
tions of different shapes, sizes, heights and scales, a variety of network layout schemes are designed and
tests of positioning performance were completed. We design circular network, square network, linear net-
work and solid circular network, and the influences of different shapes on positioning performances are ex-
plored. We test the circular networks with radiuses of 5 m, 10 m and 20 m, so the influences of different sizes
on positioning performances were revealed. We assess the circular networks with heights of 3m, 6 m, 9 m
and 12 m, and the influences of different heights on positioning performances are investigated. We test the
circular networks with 4, 6, 8 and 12 stations, and the influences of different scales on positioning perfor-

mance are provided. Results: The results show that: (1) The position dilution of precision (PDOP) in the cir-
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cle network is better than that of the square network, while the linear network is not suitable for three—di-
mensional positioning. (2) When the radius of the circular network increases by 2 times, means of PDOP
decrease by 2 times. (3) When the height of the network increases by 2 times, and means of the vertical dilu-
tion of precision (VDOP) and the horizonal dilution of precision (HDOP) reduce by 1/3 times. (4) When the
number of reference stations in the circular network increases by 2 times, and means of PDOP reduce by 1/
3 times. (5) When the height of the network is about half the radius of the service area, HDOP and VDOP
reach to an equilibrium. (6) When more than 6 reference stations are uniformly deployed over the boundary
of service area, the HDOP and VDOP are lower than 1. Conclusions: This study provides the principles
and characteristics of positioning performances with different indoor network layouts. The results will con-
tribute to identify the optimal positioning areas, and predict the network positioning performance. Thereby,

it is beneficial to guiding the design of indoor positioning systems, such as supporting the deployments of

the shape, height, number and radius of reference stations.

Key words: indoor positioning; stations layout; positioning performance; networking principle
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Fig. 1

Distributions of Reference Networks with Straight Line, Circle, Solid Circle Shapes, Square at the Top of the Hall
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