o W & # R
ELECTRONIC MEASUREMENT TECHNOLOGY

Fa6 K 134
20234 7 A

DOI:10. 19651/j. cnki. emt. 2211770

ETEBBSERENES TOA/AOA EMNEE

B % B#EHR ot & F
(THXFHEMEEZLER T 211100

#H OE: 4XNeRVESINRZRLEES B LARETHEMRE, FHBRER (UWBEARKRNEFE . BT 24
F BE A 4 5 g (MIDS) $2 1 — Fp &2 8 T 5938 4 0 BB (5 8 (TOA) A £ 15 B (AOA) [ # £ 48 b5 BF 2 0 8 5 (TA-
SMDS) , ik — 5 W HL T 538 N B9 A A B L 3 8 ST 30U O 22 4 A BE S8 (L B 15 (TA-CDSMDS) . Xt H. 3 F 80 3k 19 52 {3
S50, DL B 10°,15° 20770 A 152 25 A0 AS [A] I BE 1% 25 F 1Y 2 L 1R 22 13 TA-CDSMDS H ik #H# F TA-SMDS #1 MDS, &
AN ENR 22, I RS B T R A AN E R 3 F AR ], TA-CDSMDS 55 3% 78 fE 4k TA-SMDS fy 2L 7
LU b 280 ~48 % A IH] L LA B AT 1Y) S S BE

KR PRI IR AR YRR AR e s B R 2 M b B AN A SR

hE45ES: TN 7 XEKERIRAD: A EXRirEFRIENRE: 510

Research on hybrid TOA/AOA location algorithm based on super
multidimensional scale in complex domain

Lu Hao
(School of Computer and Information, Hohai University,Nanjing 211100, China)

Hou Yutao Yang Xiaogian Cao Ning

Abstract; This paper uses ultra-wide-band (UWB) technology to obtain measurement information, based on the multi-
dimensional scale (MDS) algorithm, a super multi-dimensional scale positioning algorithm (TA-SMDS) is proposed,
which combines time of arrival (TOA) and angle of arrival (AOA) information, with the goal of solving the
localization problem in the environment of the global satellite navigation system signal complete rejection. Based on the
TA-SMDS algorithm, the kernel matrix in complex domain is further constructed, a super multi-dimensional scaling
location algorithm in complex domain (TA-CDSMDS) is proposed. Comparing the positioning results of the three
algorithms and the errors under the angular of 10°, 15°, and 20° as well as different ranging errors, it can be obtained
that the TA-CDSMDS algorithm has smaller positioning errors and is closer to the CRLLB than the TA-SMDS and
MDS. Analyzing the calculation time of the algorithm under different nodes, the TA-CDSMDS algorithm reduces the
time by 28% to 48% based on the optimized TA-SMDS, and has better localization performance.

Keywords: time of arrival; angle of arrival; multi-dimensional scale; complex domain super multi-dimensional scale;
localization algorithm
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