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OFDM-LFM Waveform Design of Over-the-Horizon Target Detection

Based on Small Aperture Array
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(National Key Laboratory of Science and Technology on Blind Signals Processing,Chengdu 610041 ,China)

Abstract: The method of over-the-horizon detection based on the small aperture array is used to overcome

the quite large aperture of the traditional OTHR. Since the performance of signal processing is depressed

by using the small aperture array,this paper presents an orthogonal frequency division multiplexing linear

frequency modulation(OFDM-LFM ) waveform design method. With the aid of the signal model, the

range resolution of the coherence-synthetic is analyzed. In order to suppress range side-lobe, the convex

optimization is proposed. The simulation shows that OFDM-LFM signal can improve the performance of

the range resolution. The peak side-lobe level is —26.28 dB and the average of pulse compression is less

than —50 dB. According to the result, the capability of noise and interference cancelation are increased, and

the target detection performance is improved too.

Key words:small aperture circular array; OFDM-LFM; peak side-lobe suppression; convex optimization

W is B H#:2015-05-06

HEEWMB :EHXARF =S T HE (61172140)
EHE BB W (1984—) B, I B A4, FENFFIBE SO FEHE 5 4 B % 058 . E-mail : kinghe919@163.com

SIS KR BTN EEAIE B RN E OFDM-LEM X 4t % B % []]. ZELTEAF¥W. B A B K. 2015.16
(5):56-60. HE Qing.LUQ Laiyuan, YAQO Shanfeng. OFDM-LFM Waveform Design of Over-the-Horizon Target Detection Based on Small Ap-
erture Array[ J]. Journal of Air Force Engineering University: Natural Science Edition.2015,16(5):56-60.



5

5% 5 3

UL ET /MU B AR ) OFDM-LEM % 8t 3% % 11 57

ICHEBY H AR RN — B2 5 & ATOE SR 340 1)
L, K AL BE & 3K (Over - the - Horizon Radar,
OTHR) & —Fh iz fh B H AR R B A3 % F Bt B T
V75 S A BE (3~30 MH2z) i) A 88 )2 )& 8 7T LA S
B 1 000~4 000 km Ay HARERM K I8 AL B T
KRBT HA O B H b R Joe A 9 A
REJ) . AHJZ N T 52 B BE B /Y B BR800 K 5k A1
BB TR BT R JH R A 22 5 D 6 A ke 219 5 WA B
G R E SRR S AR — R B TN L AR I
W 1) R LB A R0 A 1) I3 B 9 1) AR 7E 400 m
LA, B85 25 5 T HET

SR FH/INFLAR (B8] P AR A% G K I AL I 7R 3K 10 4
W 51 0 SR 23 R A7 5 MR A A BB A PR RE R 2R
HT T B 910 LA 11 0/ D T 5 S0 ST i 1) 2 A 5
JE JR& 98 25 M T i R WOAE S I R R L R R G
[] R K 52 ] 2R G e 41 TARRLRE . BB 2 TR
IRV A E AT ST A BTN FLAR B BRI T
i 14 5] R, AIF 50— ol i 2L 1) BR B I A — E R |
IRAMAERERUR R A R ARSI I, I AR B X
B IR ORI A AR 2 05T U — 2R
5B I AE IE AE 4 B I AE S AR LR R A
5L ) AR HE LM PR A S AR e eSS M Sy
MG 5 AR LA BUE 5 2 W T MIMO &
Ik B XHE S Y IE A8 MR K e 55 R R AT AR
FIF 5] 475 HR £ 1 38 A5 5 7 ] 381 R 8 e AL IR 7 38 R 4
L H RIS R 2R A, 53 A — 2R BT X
R I I BT A0 365 10 ) 4 2 DX I A5 i
A SR Y 213 A S R D WS & S ) W W RN (R} 2
P2 a1 I I DO N BN S A A U R IO R £
DL FERZE VIR KF Frazer G.J 58 A$2H T B
111 4 HE L P VRTRAR 5 BF 58 Sy 3 R B A A v A3 3 90
TR PG BT A A AR T R AR 2 I A S
DA K BB B A3 £ 5 . X S F oY 3 R ) kR
559, >R A 2207 1 2 v R R

N1 RN FLAR PR RE 5 O, WE ST — Bl BT B A R
KA RASCIITE B bR, 154 R /ML
W B 3 5 2R e M RE DL 2K 1 43 A, O 4 BT LA 5
BB B (0 RS O HE R 68 LA N MR S /1 R B
AE. BEJS B X IE 22 M 43 52 46 % I 4 ( Orthogonal
Frequency Division Multiplexing Linear Frequency
Modulation, OFDM-LEM) {55 #4705, 43 BT T 3%
P S BB AL Sy T 3 TR RS /A P RE L B XS
OFDM-LFM {558t —Fh 5 70 0t 4k 19 fok s 25
il E R RF S VAN NS B S I RTINS 53
i3 B I T SR A R

& &

1 /LA RS PE R 2% 20 B

LR 25 Ay ) R R R R SR,
B R GBI RE . AT 0 DA R 4 B4 344 25 A
J5 Tl 2 A T3 AT /N FLAR B 0 1 R AT 2k L 1E
BRI ER

KRB 25 R e 1 P el T 91 s Rt

G =*kD (1
K. G W REHE: b WBCRRF (0 <k < 1);
D R R mtE, Horpog e REm T .

D =4xA, /A’ (2)
A BRI, A, KA &AL K
SCRAE R L e K HR 5 J7 ) 77 A AR TR 37 5 45 40T
Bo) o i M RE ARG IR KL ARG, 24
B LRI R A . (2
F W R LR W 1) 1 45 A0 P 9 L AR BUOE B FEST LR T
Rk BV 91 1) 1 5 H MO 23 T R

W50 D ) T S I T B 30 0 WA 5 14 235 B D g
J1 AL G W) T A IE B IR — MR PR B L /INFLAR 2
WA B 30 R R T T 43 N 4 2 R A 8 T T

B o LR I .
| sin(NB/2) |

E(p)= : (3)
@)= Neinp/2)
Y2 15 P
1IN 2w
E(@,gp)zﬁZexp{] 7[s1nﬁcos(goi — @) —
i=1
sinf,cos(p, — ¢,) ]} €D)

K = (2ndsing) /A . Hh d I REL&HIT
BT R, @ SR IO, A W, N NIE
JH. DO 0 RRBAN A, (00.¢0) HRELFFR)
P EW AR W, o B DREPITTHN TZSF
BT E ., HRSHEMA GO ME . TLUE
th L O ol P15 R 5 Y 3 I L B A G, G 32 0 0
55 MV 1 #0 B R 5] AL AR T B iR A

BRI RSN RN RN (30
PO ) O 2 5] 2 B BESNK BEE 2.5 km, B oo 4K
400, /NLERIEWCE S Ry 34 5] I8 4, H A2 400 m,
Mook 80, TAEMIR A 6 MHz, R £ 10°,2 4
W 0 #6 SR FH i B BB SROOE i, T m T DL IR 1

MR AT DL SR TN LA (B3 B Bk B 4) 34 4 T
M2y 8 dB, EM R TEL 5 £, 55 Mk i~ K T+ .
PRI SR FH (B 2 5 B 1) 1) 4 36 I P /1 30 1) 2 el 41
il BE 7 A7 e LS55 5 B M RE A ORI T R g vl
LB BT MBS 1 2 4> J7 kAT etk . A
I B T 1 B2 K e 1 — o Y 0 B 3R B L A



58 2R TR CHARBE O

2015 4

W KT 19 £ BE oK A 5 0 A B 1 20 el
S DAY MR R T AR I 5 1 R A AR 55, R —
A A A 1) M A R 0 B B W A X R A S
A LATE R R X 45 B ORS8RI /£ AR 2 W
FILEAS AL FE EPERERY A 2

710*0100*80 -60-40 -20 0 20 40 60 80 100

FH 25 /km
1 3457 2 [ R34 57 18 R i SRR B 1]
Fig.1 The beamforming of thetraditional linear array

and the small aperture circular array
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