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Satellite target tracking for mobile multi-beam TTC system
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Abstract: Target tracking is an important technology in aerospace Telemetry Track and Command
(TTC) scope. An algorithm for target tracking in mobile multi-beam TTC system is proposed. In this
algorithm, the application model and the processing steps are given for mobile multi-beam TTC system.
In the simulation experiment, several typical scenes are constructed and the precision of target
predicting is also analyzed. Finally, several constructive conclusions are made for practical engineering
applications.
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Fig.2 Workflow for satellite target tracking
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Fig.5 Tracking results for target azimuth and elevation in scene 1
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Fig.6 Tracking results for target azimuth and elevation in scene 2
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Fig.7 Tracking results for target azimuth and elevation in scene 3
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Fig.8 Tracking results for target azimuth and elevation in scene 4
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(b) tracking results for target elevation

Fig.9 Tracking results for target azimuth and elevation in scene 5

P9 575 5 R 5 A S IRE AR R Tt 25

LA B A7 BSR4 2R ] LAA

1) BEATIAEAT 5 05, 240 & 1 E A S s # 24T B aa gy, F bR 1A 7 I 1 AL b 28T B9 07 5 A RUREAFD A 52
BANEAR PR, 75 T AL AR 2R R T R AT RS T0 T LS 3t 9 L 20K
2) BEATINEAL S5 0, 5 AAENLSE,  H AR TR AR M A AR AR R 8977 0 FREA A L8 BRAR 2R MR AR L, R
TE T AR AR 28 B H AR BEAT BRES TN, 2Rk D8 DA 2 08, ANREXS H AR AT 80 A7 R T 5 AL R i % e 2
HoO M [ A BR R, U AR A B I8 SRR A A7 AL EATS R i Bl T DAAS AR E AR IR AT R K T
3) X T U A GERE 1B R G, B U AR R RO T 2 Haz i A2 DL AL I 5 JEE A 400 km K L E i TR
DAL S5, DR B HARTEPRAT DI AE 55 I U A B DOR BT 5



266 AHERFEEBFEBER 520 %

T L3R 5 A5 B3 50 R 09 B AR 5 067 £ BR R 5 004D £ F 1 TR EL BT B TN AR 225 DL
BREZ AR 22 B A RS I W2 1, Tablel Error for tracking result in the five scenes

error for azimuth angle/(°)  error for elevation angle/(°)

scene number

4 g:él: 'L/b\ mean Value root mean square mean Value root mean square
1 20.0372 0.044 5 0.003 3 0.040 7
BT — IR M A5 P A Hbx 2 0.0119 0.024 8 ~0.005 7 0.0382
N ZFjC’”L'T‘ ﬁ*ﬁﬂiﬂi%{\)]ﬁ%ﬁ%mﬁ%iﬁ 3 0.0276 0.037 1 0.008 3 0.042 5
E/]?ﬁ?éi’ ﬁaﬁ%%mm%ﬂ?fﬁ;ﬁyﬂuﬁu%qﬂﬂi 4 0.006 5 0.189 1 0.000 4 0.009 0
HEr R REE AN FaE . &) R E MG, ML 58 [E 5 0.005 3 0.3269 -0.000 4 0.096 7

ol P04 B A DR R BRI, SIS T LSl 5 4 i

o WA XF HESR T, R LUT SR a) HF A BE RS, ) LU AR B AL AR R R R AR AT B R 00
b) VG R AENLBIIT, 5 LR O 3 [ A AR AR RO H R AT BRER B ;o) X T U R G 1R IR R G, BRER DL
WU EE AT 2 Hz /2 L 2 BIUE % B2 7E 400 km Jz LA B Y TR P AT 5575 5K

Sk
(1] skBAe BT 30K 24,55 TR il b I PR BULARGH7 5 4 B 825 [0]. T8 IR 4%, 2011,32(4):1-4. (ZHANG Zhonghua,

GU Jixiang, MAO Yongxing,et al. Current situation analysis and development thinking of spacecraft maritime tracking & control
technologies[J]. Journal of Telemetry, Tracking, and Command, 2011,32(4):1-4.)

[2] WRR. Ka W Boill 95 K 2 BRER OGS R R (Y BIFFE[D]. T B K27, 2012. (ZENG Jiemin. Key technique research for
Ka band TT&C antenna tracking[D]. Chengdu,China:University of Electronic Science and Technology of China, 2012.)

[3] EWMZe 2. PR TR Ka SUBCHAR BRER RO BT X HI[)]. K22 FH7 5 B 75 B4k, 2017,15(4):580-584.
(WANG Huai,PENG Xinghui,LI Fan. Design and application of low orbit remote sensing satellite Ka band capture tracking[J].
Journal of Terahertz Science and Electronic Information Technology, 2017,15(4):580-584.)

[4] KR 250 MR TR B 2 50 A0 0 5 R R S B 5Y [D]. B f R K%, 2017, (ZHU Hu. Research on
angular measurement and tracking implementation of phased array satellite tracking system on motion platform[D]. Chengdu,
China:University of Electronic Science and Technology of China, 2017.)

(5] Choble, 2 ag)img . 3 7 R 22 D RO A 00 B2 R B 0 LAV SE (0], & IR B 5 HOR, 2017,15(1):68-72. (MA Yue, LI Chaohai.
Simulation research of angle tracking based on angle measurement of sum and difference beams[J]. Radar Science and
Technology, 2017,15(1):68-72.)

(6] RIR,ZEMME, SRIT U A AR M TR BRER R G M W5 ()], & kB2 580K, 2017,15(4):347-353. (ZHU Hu, LI
Chaohai,ZHANG Jiangbo,et al. Research on angular measurement of phased array satellite tracking system[J]. Radar Science
and Technology, 2017,15(4):347-353.)

(71 [a)WE e, A sl 0 3 7 45 M R T2 BRBR R G4 /Al A HATSE[)]. TR Rh2 5 HOR, 2015,13(5):535-542. (XIANG
Xiaoping, LI Chaohai, HUANG Yusheng,et al. Simulation research on search/capture process of phased array satellite tracking
system[]J]. Radar Science and Technology, 2015,13(5):535-542.)

[81 SKYTUEZEwlig, il 55 M Ry TR BRER P3RS0 R BT 5 S B[], BB 2 SR, 2017,15(4):421-426. (ZHANG
Jiangbo, LI Chaohai,MA Yue,et al. Design and realization of closed—loop experiment system of phased array satellite tracking
system[]J]. Radar Science and Technology, 2017,15(4):421-426.)

(9] SKTFmEN] . T M RESRERNEREVEAG T L[], Kb 25 Bh-7 5 1 75 B 2441, 2014,12(4):508-511. (ZHANG Yu,TAO
Xiaoming. Evaluation method for tracking performance of satellite earth station antenna[J]. Journal of Terahertz Science and
Electronic Information Technology, 2014,12(4):508-511.)

[10] BRIk, Z= 5, ik 0, 4 . 25T IMM-UKF R0 RI04% 35 i 0180 B AR ERER[)]. B TFHOR, 2014,37(13):43-46. (CHENG Hong,
LI Jing, ZHANG Maohui, et al. Maneuvering target tracking of aerospace measurement & control radar based on IMM-UKF
algorithm[J]. Modern Electronic Technique, 2014,37(13):43-46.)

EERAN:
HBAE(1981-), 5, BAiLg RKWA, i, FTE98L-), H, LRI, M, FEM
[N = - N B RS o a2 ) R I ( FMR ARG TR

email:mhtian@mail.ustc.edu.cn.
BEEIE(1972-), F, ZRANEHEA, E&% TR
T OBA973-), B, WA, Bit, EmH TR Ui, EE MR RS AT
Wi, EZNFERGELEMITI.



