B4k He B o X @ K F F R Vol.49 No. 8
2015 4F 8 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Aug. 2015

DOI. 10.7652/xjtuxb201508004

& F = (8 R 4L B 551 50 fn U BR 31 S
ZSUBAMEITEZE

SRARH . RN, SR AR, akBREE, SRYET, RSO
(L ZETRAEGRE S M. 710077, P9%; 2. @8FMNESAH 50 R BRESTLHE . 050081, KA

WE. ATEREZEAMHTARGE T Z4ikik 7w (2D-DOA) 5K S/ (FH) M & o ik
Fols 5 AR A RIE LB T — A A T ERMMALK IS A (SPTFD) # FH 125 % A3 B A1 ik,
FARAA FH SRR R ET AR EZRE Tk, 25 FH 425 69 AL SO [ ) He 4 38 A2
A RGBTSR AL R IAE 545 SPTFD 46 £ sk A ok L AR BRI B 2T F G 41
WAE B AT F AR A R R E F 20 RN A B — i kA REM BT 52 A
SRAKH, ZmAEFAT 2D-DOA SMACLK G FESE., HHELE S LA U T HRATRAT,
W ES., TALEREAW AR ERE SN THALT FH 425 2D-DOA it 58 4 4
A LSRR T 6dB o, 2@ 5 ANFH ARSI ALARAH FTRREEZH DT 1",

AR . BRI ARAL s B 5 A s A A S

RFESEE. TNIIL.7 XEIREE:. A XEHES. 0253-987X(2015)08-0017-07

A Joint Estimation Algorithm of Multiple Parameters for Frequency

Hopping Signals Using Spatial Polarimetric Time Frequency Distributions

ZHANG Dongwei', GUO Ying'?, QI Zisen', ZHANG Kunfeng', ZHANG Bo', HOU Wenlin'
(1. School of Information and Navigation, Air Force Engineering University, Xi’an 710077, China; 2. Science and

Technology on Information Transmission and Dissemination in Communication Networks Laboratory, Shijiazhuang 050081, China)

Abstract: A novel multi-parameter joint estimation algorithm based on spatial polarimetric time-
frequency distributions (SPTFD) for frequency-hopping (FH) signals is proposed to sort
frequency-hopping network, identifying and to track signals effectively via the two dimensional
direction of arrival (2D-DOA) and polarization of FH signals in underdetermined conditions. Both
the time and the frequency features of FH signals are used to derive a data model for its
polarization sensitive array based on the modeling method for manifold matrices of arrays; Then a
SPTFD matrix for each hop is generated by the combined time-frequency distribution. The 2D-
DOA and the polarization information are then de-coupled in the light of rank reduction theory,
and the elevation angle is estimated via ESPRIT algorithm. Both the azimuth and the polarization
are estimated through one-dimensional search and equation solution, respectively, and the joint
estimation of both the 2D-DOA and the polarization of FH signals is completed. The proposed
algorithm has good estimate precision without multi parameters optimization or pair-matching.

Simulation results show that the proposed algorithm accurately estimates the 2D-DOA and the
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polarization of FH signals in underdetermined conditions and that the RMSE of all parameters for

five FH signals is less than one degree when there are 4 sensors and the SNR is bigger than 6 dB.

Keywords: frequency hopping; polarization; time-frequency distribution; parameter estimation
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