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Test and analysis of distributed aperture coherence-synthetic radar technology

ZHOU Baoliang, ZHOU Dongming, GAO Hongwei, LU Yaobing
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Abstract: Realizing the stable tracking of moving targets by the transmit-receive-coherence mode is
an important symbol of the technological progress of distributed aperture coherence-synthetic radar.
Firstly, the basic theory of the distributed aperture coherence-synthetic radar is briefly introduced, then,
the aircraft target tracking test is analyzed from two stages of receive-coherence and transmit-
receive-coherence. The test results of coherent-synthetic Signal-to-Noise Ratio(SNR) gain improvement,
phase difference changes and target tracking track are given respectively. Test results show that the target
tracking is stable and the SNR gain improvement is close to the theoretical value. On this basis, the test
results of satellite target coherence-synthetic of two X-band large-scale phased array radars are given to
realize the stable tracking of high-speed moving satellite targets in transmit-receive-coherence mode.
Technical feasibility and engineering achievability of distributed aperture coherence-synthetic radar are
fully verified by the test.
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Fig.1 Diagram of distributed aperture coherence-synthetic radar
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Fig.2 Principles of receive-coherence
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Fig.4 Prototype of C band monopulse radar Fig.S Prototype of C band ph:ased arr;)-/ radar Fig.6 Prototype of X band phased array radar
Pl 4 C e B TR A 7 A I AL AL 5 C P B BACI ik b A TR A TR EAENL B 6 X I BEM BT AR B (A ) 75 3 SR AR AL

22 EHESARREIRE

PO S A N B, ¥T T R 2 1A SR B IE S (B, TR 350 g

KHRERA O R IES, WEROE SR NES, S0 HRnE 300f-L gy phase estimaton -

i 2 I B BT A S AT D R D AR B, O MEAT AN B A R AN, X c 250 Hﬂ .

TR AR, OB AR 15 3 2k 2 B LA 6 R I ARG, 338 8 5 20

TE A A AR 2 R AR, WP 7 OB, AR B A S U A S 150

(BSR4 4 0T 32 Bl A T 30 155 R L 390 255 ke 3 L1 8, £ w0 N

FHIS{E 6 dB 25k 3 50 ‘LL‘

2.3 WA MBS EMBREIRE 0 50 108 o 150 200 250
K AR S BB B, T Ik 2 ) K A IR B P R, LR wammmm%mkmmme

Wil B e BARAD AT AR 24 0, WIS 5 e 10, B L I C TR | T BT e

1 S A 5 2 A IO 1 5 W JEE 8 6 B W O BT, gewr#wTﬁ mﬁwﬂ

AR 2 VA 2 R 2 A B T30 5 5 B A A 0, A 5 e A o '

5 kB 4 B 5.76 dB. &4

0 50 100 150 200 250 300

HEWAHZ G R B, WU S G U B T A 22 (8] f A /(100 ms)
I 2Z R ErE2r ), UL 10, WAk ES MM EE AR, 5 Fig.8 Receive-coherence SNR gain improvement

A B AR AR 4 L 1 AT R B0 ARG, A A 48 BRUS R LR e
FI R 00 BB ) B IS 2 AR, R4 A s FL AR AR B R 35— T B A

350 — = -
| —transmit-receive-coherence
90 R i |4 of phase estimation
61.56 ElB 300
8 < 250
70 ikl a4 - " Atk AN 8 i
g ! § 200 bbb
3 60 b A-dfini-T JTW TINA LW o £
E] w! S 150
S 50 [N-WE- TR i1 & @ i
£ 0 ‘ 5.76 dB _g 1o Sl
55.80 dB —— unit radarl
30 unit radar2 - 50
20 —— coherent synthesis :
0 20 40 60 80 100 120 140 0 200 400 600 800 1000
/(100 ms) /(100 ms)

Fig.9 Receive-coherence and transmit-receive-coherence signal amplitude changes Fig.10 Transmit-receive-coherence phase difference change

P 9 SRS FCEANS G BUS 5 I AR T A P 10 WeRANS G AR 22 AL



416 AZMFEERTFERER %17 %

Pl 11 Sy UK 2 A W L3 5 3 0 ol T AR 5 e
IR BT K R AT RS S A AT TS A, T 10 P e
W [ o B B0 T T 3 R B 0 9 55 S R L o TR T i L9 x: 210 Al
T M M 5 AR 15 B 26 A L TR M B s S I e
FSLER T AT AR B B R 0108 T BT B A ST B B S, S o 7
DU E AR H U 55 0, 1T 08 L2 9. % o hppbaplpes 21
V7 VR BE S AR R B R T B B L (L e T A O B LA 5 =
Tﬂ?ﬁﬂ'l‘ﬁ]ﬁ, HEiﬁi'ﬁEﬂjﬁﬁﬁTEﬁﬁ*ﬂ(Radar Cross SECtion’ RCS) 40 50 100 150 200 25:0 3(;0 350 400 450 500
RRAAL, S EEME A SO AP IR 2%, s, WS Y100 ms
SR M AT AR, Wi, RMgtmse POt TEpTiecene oerence YR gar provement
VAR A 2 A R L 25 B R . B e, kS o )
A T B e LY 4 25 0% - 2 8.58 dB, HEITHIS(E 9 dB 15 Sy rommmenvee B
R coherent synthesis | :
25 % o - unit radarl

HRSCH 5 A A 2 A B B LB B8 LI 12, Mo e [ I
MELEVERE, JEWEA R BRSO, bR B o 3 ok P A T A g
BB, CH ARG KB E L RN, BT EsHRER, ®
I AR SR % b AT B B L FEAMAH T 40 A sU AL AR A o

e el RN NE W N L 60
< 70 120 190 17
-50 110
90 100 range/km
Fig.12 Tracking route of coherent synthesis plane target
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(b) tracking route of coherent synthesis satellite target
Fig.13 Satellite target coherent synthesis test results
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