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Abstract: As a new radar technology, the distributed aperture coherent radar is expected to be the next generation
radar, which is easier to transport and less expensive than the traditional large aperture radar. However, the time
synchronization and phase synchronization are key issues to be addressed for the distributed aperture coherent
radar. In this paper, the error sources of time synchronization and phase synchronization are analyzed, and the
corresponding mathematical models are first derived. Then, the impact of synchronization errors on the coherent
performance is simulated, and the accuracy of time and phase synchronization is presented based on the simulation
results. Finally, the noncorrelation transmission scheme and the calibration scheme based on the wired
transmission are proposed to realize the time and phase synchronization, respectively. Research of the

synchronization problem could be very helpful to realize the new radar technology of distributed aperture coherent
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radar.

Key words: Distributed aperture coherent radar; Full coherent; Synchronization; Calibration

1 3515

B NATTRE B SR ) B R K () A
Writmr, Wk E TR DAL, Bl sEE
SBX ik, HEFEMRLENMRIE 22.1 K, REH
Fhg 5 JM . Qb PE K IR T IR R G A A B A B
DU DAL EB S, DRI TG v A A B e R A LB
BRI K. FIR, KRR R B AT A B
A, XA T E BRIk, AT
R R LA A X S [ A e A, 98 MK B Se e == 4
2003 EHEH T o LRSS EIEIMEY: F

2012-12-21 Y F, 2012-12-25 &fml; 2012-12-31 PZ4AR G HR
[ K [ ARRFAIE 4 (61001198, 61032009) %8 Bhif
MEEES: A yinpilei@gmail.com

LA IR S Iy B BE, T I 22 HE I Y el
BATR 5 BRI S, AR AL E L it e
—/N N AT AR ) A A e A S L, A
TR IS T, Hods R A AT AR
N3 {4,

o3 A A AH 2 T B AR T K AR F s
5 MTHBITHEIERL AN, B ER S
SCHNLEN A o RN, JEFRAC T 537 I A L RO 4
PRI T2 A BERURS BE IR 2R AE ST, 3R, B R4S
FUSEILIM &, AT R T, 2SS E
IKE 2 L P ) B RO A5 R T A ZZ 1R] R I
)L (AR, B[R] 2 AR SC T B8 N T FHAH AL
FR 1) 28 ) AL

KT (2 ) M T 38 1) I 1) S AR A (] 28 T %



106 Ik

% it ok

CHBRZ VI, e IR = RRT7k: 4
vk BRSO A RD RS X e[ E gy
VRSB R (2 ) H B A (R D R R P Bk . AR
M, BT AR S E IR TR & BTl Ik NG S
7 S A IS TR RAH AL (R AH 23 0, BRI XS I 8] A AR A
(10 ) 2 W P LSk AR ey, AU(2 ) Bt i IS ) 56 T 6
LS T I R D 7 AN e EH BN H T 00 A 2R ik
ARG
AR TR 2 ) SE M ER ik, fEor A NS/
RGP BITHIAM ARG, 456 RGN 45
FaRe i, AR T M T AT LAl it 77 20Kk 23
AV SEILIS TR AARAL R R 2 o ARSCE a0 7904l
BASHIE RGN R R ZEAYR, @S2 T IR A2
WRZERAHAL [F) 20 R 22 (AR, & Tl ad e
3 ) 2% BTG R I O3 A 17 AR e B e ik
IAYPRAS T, ITHER T S A AR 1 e As e J&
X RPEARZE RN, ks T R RZE R IR . AT
PR T R RZERN SRR I, 25 T AE A
A S E IR RGO I [ [/) A5 22 SR A [R5 i
FEWFRARE R o SCR B TAT S AR i AR A AL far
A VIR FE 7%, T bri) 7y A4 TH
RrlFA 758, LAyl SER 3 A sCAAH 2 T AL 1R I [)
[F] 2 R [ 2
2 FEWIREREFIRE
EAMASMBTILRGE D, BAHIEHEY
A HOMALAIRRGE, 2 SRS AER T SR
FEE BEII RG], AN BTG TR I A IR I 2 A AR A
—HRZEE, RN
Af(t) = Af, + Akt (1)
X, AL PRI AR LI 228, Ak AN
i A PRI A3 A5 JEE IR 22 4
Rk, B TAER RIS, T PAN oo
B BIARZEAS— B 5 R N ][RP 5 22 AE JARAT
[FP VR A KMok, [
AB(t) = (AfO]/f )t + AT + Ae, (2)
Ap(t) =2m- Af(t)-t + A0 + Ae, (3)

S R AIARFRIAA, Az, AG 5353y 1 .
TCH BRI B ZE . PIAIRAE 5 AT A AL 22
Ay, Ae, 73 g W7 15 RS (1 P 5. G A 38 R BEATLINS Th)
ZEMBEH UG, ZE o

BRI RD R 24 i oA B A 2
PERE, 2T AFEH. PRI, A BRI TR PR RN T
WARZIEW, SHRIUHIE AR KRG K, 3T
PE AN YA IRAY RTT 5 AEHFL R E AN

FRUR B, A I mT Lt s B B R A o it A i
i, ARG BME S 2 LT I R TR IR N K
FE W LGB 7 BIRHRNUR S REAT A 0. B
AL NITTAE J P TR IR IR AR A5 5 i 1 s

st WEEE
1 T AR R

Fig. 1 The scheme of local oscillator for base unit radar
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Fig. 2 Energy loss ratio caused by time synchronization error
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Fig. 3 Energy loss ratio caused by phase synchronization error
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Fig. 4 Diagram of wired noncorrelation transmission
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Fig. 5 Diagram of time relationship in noncorrelation transmission
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Fig. 6 Diagram of calibration in single radar
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