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# E fx LFM E5REES#HRERHERNTE, 2 XRET —FFHSERAT e e
(LFM burst) {&5-Fx TR, EERESAEN, MHEEHT TR A LR ES, BYE& T
HFITHF B AR, #—SEEETANEESYE, LFM burst TER I RSB
RHEZET, TUBRERESEANERESHE, HRNEEREEIFRBERRE, WTUEXK
FERERBER R, 2 C|HBHRIET LFM burst BRI TERE, M T EHRNMLE, R
X £ B4R E A 3h B iR £ S8R sT Tite.

KHRIE ARV T RkeR B, R, MBAM, EEOWE, REHE

$ @8 TP951

il

1 7

INEE R EBHREEN T HRSERSHE. BE AR RLKERM (LFM)
PohEEENBEBRESES 0. EREBRSHREGESHERR LN, BIREL
ABIFHAR o PR T BRI . XAk T B A — i Ew R, 5
AREHRFERIER,; H—0rE, BERESERRERMNES, FENEEREL, 4
S REBEAHTSRIFE. T E A ERIBR B R L — 5 R, SRR PME S, iR
T USRI BRBK o R F S AT AR S, RAMSTR SR R B 5 kG
BER g (01 | SR I R SR S TR B T % R R B B X IR ST S R S ekt
FIRCR R RER, (EREERI M n RK, PRI EE AL (PRI) 28/, Y&
KA AL/, IRE R AERMRE, MBEAEE—1 PRI B, #3EEm
Wl T BE— BB BKE R, T RSV E I RARE], Bk R STAEER Y B TR,
=cpe N SRR i = S A

AT RS LRIFJE, BAWRN T —FiBty & 15 LA SRRk 88 (LFM burst) ,
ERBMMR T E R E RS PR R ERNTE.

2 LFM burst T4 R &9 8 3# Fo i &

2.1 TAM—REMHRRES TEER
FAHAMGESEARLERFES LFM) , FICERE KN LFM 152 3 kb &
4, REREHFREMERSHE I SEHHEERS sinc BEHR

y(t) = Two sin c[rBwo(t — 2R /c)] exp[j(—4n R/N)], (1)

He, Buwg = k.Two ZH 5. T RAESHEE 1/Bwy , FEBSHIEE c/2Buwyg .
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ATETHE, ST

o0 ks BRI 1 BFR. HEMCh. HR
1400 fo = 3GHz . Bk Two = 8us .
1200 £ W Bwo = 10MHz , HfEZR f, =
1000 F 200MHz . T 16384 &ify FFT .
%am— G ELR B S A A K ¢, =
800 E 0.1us, RUESHE p, =15m, 5
o b L E LS AR,
a0 | Sy b R B 4 A
of EEHENTE, EREERES

Sgwmwmﬁiggmmmmmm‘ TR IR Y B R R b
BRI T —FFaE Xk T
A 1 R, BEAREER KRS (LFM
burst) £ 4 E K K5
2.2 LFM burst Tt EE
SAEVASINk B8 (LFM burst) TAERIAAY BT &R — bkt EE E 5
(I3 = 1/PRFo) BIEERIKE S Tw, #HEH Bw fy LFM FE48 n MRS TRb £
5, BE—WIEKSE T) = Tw/n WA ERHSEIES: oo(t) = Adexp[j(2nfot + k. 12)]
WHEHN Af = fi - fo = kT . XFRZH—4 LFM Fhkoh, BREGERERE R, EHE
2R/c. it T Ty = 1/PRF B, B T, > 2R/c+7, , (v, REWFHLEAE), BRHEE A4
LFM Fkof, Kb, £ —A kb EE AR (T = 1/PRF,) E& 4 n Kk LFM FHk
WSS, 58K Tw = nT) , BE—RREMESHE LR P IRE, bR,
REBAHET B#5% Bw = nAf . EMEHABRESWRFXENE 2BRn=2). &
hiE 2(a) BESESHF, E 20b) RERESHE.
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T2 T24T1 T3 T3+T1 T3+12 3
r ()
2R/c T242R/c T3+2R/c  T3+T2+2R/c Tt
(b)
2

(a) £HEESHF (b) HUUF ST
WERKRERER I ESZ A (1/PRFo) B i KW ESHESH
z;(t) = exp[j (2 fit + wk,t?)], T2 <t < iy +Th, (2)

HPBREESEEN L, fi=fo+idf, Af =kT1,i=0:(n—1). HIRKEBIERE:
7(t) = 2(R—Vit) /e, RRBIFEE Vi = 0. RE—RHE, TTHEH RN ERFESHEMN R
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1. BUHLAT G ko S 89Tk BB AR A BIHEATHAG, FRE IR R KPR fo
FF AT bk % B 3 R2 0 TURCHS 5k Ah 2

hi(t) = explj(2miA ft — mk,t?)], (3)

D)5 fok e B8 B9 3 2 HH R O

sin[nk,. (T — |t — 2R/c|)(t — 2R/¢)]

k(¢ — 2R/c) exp{j[2miAf(t — 2R/c) — 4xR/A]}.  (4)

yi(t) =

W ER—A Bk EE B (1/PRF,) B n ¥k LFM EE#H24& B3 VIR mik A E G, &
BB AT FRR O A S A AL E B-57-9 |

n—-1 infrk, (T, — |t — 2R t—-2R/c)
y(t) = ;yi(t) =2 rhe{ Wklr(t - 215[2)( =

sin[rnA f(t — 2R/c)]
" sin[rAf(t — 2R/c)]

exp{j[r(n — )Af(t — 2R/c) — 4w R/A]}. (5)

Xt (5) BATH, BFIE |¢] = 2R/cMiift, |t-2R/c| <<Ty, Af =kT1, HBw=nAf,
HALABLA Y

y(t) = Twsinc[rBw(t — 2R/c) exp{j[r(n — 1)Af(t — 2R/c) — 4= R/A]}. (6)

MEREREA (6) XTTES: LFM burst TR EE R 1) B[R] 4> R AT LUK E) ¢, =
1/nAf =1/Bw, WEBIHE pr =c/(2nAf) =c/(2Bw) .

2.3 LFM burst TR ES —EESMHENRS

£ LFM burst TAEMRA T, IR EEM LFM burst {55 7ES kb B8 Fhkk B, &4t
Bk Ty 5—M LFM BBk —#, T1 = Two , ABERTHERE Af = Bwo , REEARE,
55— LFM 55 —8. G4k B8 RS E[ERR T, = 1/PRF= 1/n PRF, , #124F PRF
FLRRR R n A5, |1 (6) RNATH: BERBTIRBEEIBEN pr = c/(2nAf) = c¢/2nBuwy .
5 1) XEREE, TAEANEEMARETT n 5. Wi FEEREERNHEARTH
BT, TLOEESPRER n f§. XRENH LFM burst TR FE, 74 LFM
burst 552 5H AR E4FE, XA BKk B8 Tk LEM E53E7 5w E4,
RIEFI RSBk B TR R BB ARNLE B, TR BB TR EMAES SR, #—25 8
HEEHNSHR, BEEEEGHSFREN EMTUER n E.

BlanL kB E » = 2 B, RIFHHEEWE 3() iR, BN SKREHK
% Th =8us. BRRIHFSE Af = 10MHz ., ##&EZE f, = 200MHz . thff 16384 & FFT . Hip
HRER MR HE t, = 0.05us , RIEESHR p, = 75m, SHEHGELEME. 40k
WERHE n =48, FFASHES n =2 R, BEHHEENE 30b) Fx. #HieEs
PR BT (R S HE R t, = 0.025pus , RHES PR p, = 3.75m , S{HELERAMR.
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® 3

R 3(a) HE 1 HE, WTREESHERERT 2145, E3(0b) 5B 1 i, EEMHE
RET 47, TRIEREFBEHFE Af REHERLT, LFM burst TAEBR AT LUK EEE S
BRER n K. ANEA P = PoT, , MRERFEMNTHYEHFHE Py R, BT
Ty = 1/PRF= n/PRF,, rLAEEIIER P, ATREAKN 1/n . XHTEIKE Tw = nTw , #
WESLHEE, B (6) A4 MlESYEL LFM EXTHHESHELN » fF. T
LFM burst /a5 MR -5 — &y LEM TERXHRE. MEEshE P, iR A M
TR B X AL A RN IEEDIRER, BRT X REMWER.

2.4 LFM burst THE#ERXME R —BFRERKHERNEHE

FE LFM burst TAERIT, 24 LFM burst (5 W R H % Bw = Bwy , 5—#& LFM L
R BHME SR AR, TREBERHEI N Af = Bw/n = Bwo/n B, HE (6) AF (1)
A P41, LFM burst TAEMRA LS — LFM LAEHERBE S0 B AHR], (H RS H BT H 5
Af BEAEA 1/n .

Blan Mk B8 E n = 2 B, &
EEE A 4 Fn. HSECh: Bk
e Tw = 8us , B Bw = 10MHz .
BIREFIKE Ty = Tw/n = 4us . REGE
BERTH 58 Af = Bw/n = 5MHz . X
fs = 200MHz . [F]H#fik 16384 ;X FFT . 3
WHSEB RS HE ¢, =0.1us , #

AN GV b VY BEAM MK p, = 1om , S{5EAERAR.
39.96 3597 39.98 39.89 40 40.01 4002 40.03 40.04 tbﬁ@ 1 . E} 4 , E]‘ﬂE{I‘]B{JEE%
Range (km)

D PEEEED] 1/Bw , 5—#H LFM T
& 4
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YERERAERE. {H2 LFM burst TEMRIEREMPEITH R Af BEH Bw/n . XX R,
WL BRR A S E RN 1/n . BIRT X RAMER. FAEEERE S RFERED
LR n %, BIRROBEY 1/n, ERSMBIERLE. (ME: FFmER £}
BABRRNTETHITHE.) EEENR, Bloyl s H i g R BB 5 m o Wi R
1n, %o ADpkopSESE BACHER, R RIAEARTEN. TH LFM burst BRAEEK—K
K518 LEM 504 n RS, BX AT = PauTe, TR ERE o 2FRIKH
1/n, S4Bk B8 & 50T R EIRE T, = 1/PRF=n/PRF, , #24T PRF HWFRER n fF.
A AR FE R THRHNE Pay N, BHEDE P, WA, XAEFABH L5 R L6

£ n .

3 ZEMERERETHE
#E LFM burst TR, MFEHRHHR, WEREEESRZHNRERY cT1/2 W
B S BRSO AR T RO AL 0059 | IR BE BT oT1/2 PISEA n AN L,
TS i kb e 455 19 B 6

si(t) = Y Bipexp{j[2nfi(t — 2R, /c) + mk(t — 2R, /c)*]}, (7)
p=1
HH By, BE p MESTH O EIEBIRE, R, BE p MHUHF.CRER. X (7) TR
[B] e HEAT VEBCIRI . AHS G AL TERT, B F&HUN R BAE, L0 A F &
SHFRTTHI U A ETR, BAREZ NN ERERR. TH, MFREARENZES
BB —IEER, ST BRI RS T FEXRT BB ARYAKE L
B SERY, LAE B AR LA BTREUE O R AR SALE M, BRER /2> L.

& 5(a) RIEGFHRITHERATHHELT, X3 A EBRHEN. HB%E5H 3(a) 94
[El. B[ LFM burst TAERERTFERFFBRATH EAZMELT, TURBEREHEREES 3
. A 5b) RERNELERSHEATHHERT, 3 MEEMMEY, KSH5E 4
mﬁﬁ.ﬂmLM%mu1%&ﬁﬁﬁ%§ﬁﬁ%ﬁ%$%@%%ﬁT,WUﬁﬁ%ﬁﬁﬁ
R H

3500 \ ] ! ; ; T 1800 —
. S TR N S o S T T S N S—
! : ’ i E L
2500 [ ! Rl T I W
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b [ ! ! ' 2 f ; | | |
® 1500 |- ; b d 800 f- fHi —t : Hooob -
* . IR
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; |- 00 fop i pmtnd
: i 200 B4 S W VAT f
: tJ | | 7 W S
0 L o bt ] { LA
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4 LFM burst T/FA2 X T3 HArth 5 & #1 i

£ LFM burst TAE#ET, FRENHIRAIER. RIBEREER V, USRS
fkub 8B F Rk b AETRIR A, BT EREE Vi B/DTHHE ¢, LU E B a4 L B a a2
MR 2R /e — 2ViiT, /359, WIS i A~fkoh s ay B AR EE ST iIRAR. ICHCIR AL IE)E, 45
RA
sin{rk, (11 — [t — 2R/c + 2VyiTo/c|)(t — 2R/c + 2ViiTy /c))
nkq(t —2R/c + 2V4iT3 /c)
x exp{j[2miAf(t — 2R/c) — 2r fo2R/c + 27 (fo + iAf)2ViiTy /c]). (8)

yi(t) =

Xt (8) REfTo ., HF fu = (fo+iAf)2Vi/c RZEGHHR. BTEHHFNSETHN
B, BRERTHIEEAR HAEBIRGE, MREAFSEEMVASHRENRE, el

A7 = faifky = [(fo +1Af)/k:](2Vi/e). (9)

APIL, R AR RSN [E] ik B8R R AL, XA T XAk SRR R S AL, BR
LA 85 5 Tk s B 7 S AR B SR BE .

Foh, 3 (8) ARAMALET 2, PR —TRMKEES S RTRENABAMAEL,
BIRER, UEEFEE=JRWE. P 2nfo(2Ve/c)iT, REMMOELE, £
8 BAnE R4 “BERIESD, MEWERIERETECY 2V fonTo/c . M EBGHITE
BEAMERS, A USRS NN A B B T N AR, MAMEE BEIR E TR R -

Vi < ¢/(4fonTy). (10)

i 2miAf(2Vi/c)iTy R IRANIBILE, MBS RE, RETHMERER, B
S MBI nTy W RAHAEEARRT ©/2 HERGARRESME, NEREE V, i
/E‘_:
Ve < c/(Bn*AfTy). (11)
(11) RAL T VER SRR R B AT ML IR S MBS, | (10) M (11) AW, EEES
WR—EHBAT, AR AF , WSO n W F T AT R FME.
FESCRRR R, 3 B AR REEMIE L AUEITE B E. A9 (8) R, W RHIEEIRE
Bl T (2Vi/0)iTy << (2R/c) , FrLAEmJLFER LIZARs, TEEE L BRI SLIRZ 84
P 8 ANk ob B EEBEETF Y

£ = exp{—j[27(fo +iAf)2‘~/tiT2/c]}, (13)
Hep V, By BiREENGE. SdBEBIEE, B FkfiTICRES, SREN

(t) = sin[rk, (11 — |t — 2R/c + 2ViiTh fe|)(t — 2R /c + 2V,iTs /c))
vilh) = 7k, (t — 2R/c + 2V,iT3/c)

x exp{j[2miAf(t — 2R/c) — 2n fo2R]c + 27 (fo + iAF)(2(Vs — Vo)iTz/c)]}.  (14)

B HER B AR a1, BARIFEBRMROALRE. BEXT n AT Rk AT bk ok
FHEZEM, BRRELEERRS (6) AR
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B BAREE V, = 200m/s , HASHSE 3 FTASEAAR. 4x BARE s iM=
B, WH V. =V, = 200m/s , ZER5E 3 JLERLME, FMEE L ERE -13.10dB . &
6(a) S0t B FRE AL {EARE 5% TR EAR4E R, 7] W5 MIg(E th -2 —10.56dB . [&] 6(b)
Bt AT A AR —5% MW RS R, SEEE K FME —10.71dB . 4% B iRE
BEAE{EAE2E 10% BF, SSHUS(EH M —8.25dB . A WAEXT HIRS B EiRE, %5
BEEERERDERSHENTE, BEFEBRFASEEBE, W LFM burst BIH7E
e B AT 2 S SR ERT R R R IE B TR, T ELRGE S, AT RE ERER T EREES
Gy ZEME X B AR B T A RN, R, RPI B ESEE, THEHE
W FME.
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ol ot )
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(a) (b)
& 6

5 & KiE

AR T W EAE 51— FETR B I A — RS T kb 88 (LFM burst) TAE
AL BRRCT — R A SR G BBk b SR R, FIBTSER T 2114 B By5R
s, BBGhRG T BREE RN T G, ER A0 KA REGEN T XM TR
BE A, METTATRENEERE S, KR HE—S AT T 7 LFM burst T
AT, £ ERHEBRSEN ) B R 2 S 8RrE, BRI THERT, ZHFFESLESE
BAMEER,

2 £ X W
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A NEW OPERATION MODE OF RADAR WITH
LFM BURST SIGNAL

Tang Zhenyu Wang Zhensong

(Institute of Ecletronics, Academia Sinica, 100080)

Abstract In order to overcome the conflicts between high range resolution and wide band-
width of Linear Frequency Modulated (LFM) signal, a new operating mode of radar is suggested.
The radar signal is a series of LFM signal-LFM burst. When the echoes return, every burst was
compressed with matched filter first. Integration was accomplished later among these bursts
to improve the range resolution. LFM burst mode can raise the radar range resolution several
times without widening the system bandwidth. On the other hand, the system bandwidth can
decrease greatly with the same range resolution. The paper not only brought out the operating
theory of this new LFM burst mode, but also concluded its properties. Multi-objects echo and
Doppler property of the moving objects are analyzed in detail as well.

Key words Linear frequency modulated burst, Matched filter, Integration of burst, Range
resolution, System bandwidth
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