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Applying Genetic Algorithm to
Beam Position Design of ScanSAR

Zhu Li* *~ He Dong-yuan™ Ni Jin-lin [~ Liu Guo-sui”

“(Electron. Eng. Dept., Nanying Unw. of Science and Tech., Nanpng 210094, China)
“*(Nanging Research Institute of Electronic Technology, Nanjing 210013, China)
Abstract In this paper, phase weighting method using genetic algorithm is presented in
order to make pattern broaden, satisfying the nced of swath. In addition, the broadened
pattern is stinulated. According to the hroadened pattern, the SAR system parameter aud
the orbit parameter, the range and azimuth ambiguity levels and the system sensitivity are

calculated and the results are given. Based on these results, beatn positions are devised. The
simulation results show that phase weighting method using genetic algorithin is feasible

Key words Genetic algorithm, Pattern broadening, Range and azimuth ambiguity levels,
Beam position design
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LidR SAR St /B T A S BE — 1% o4 30-50km , 7 ScanSAR LESIZNT, Wi
WS HEOA, MRAESCHR (1), 1995 £E ISR A& TS Radarsat-1 554 HEAR BT WM A5 58 % N
49k, ScanSAR #R T A EF| 310km &Y 520km , T AL SR UMY, Wb AR LR FT Ik 3
PEATRESE. WHRBRM LR L, MELC EUF, AT REFETCH B #EAT IR A ARG A, L n]
[ bk 24 O R AT AR LA, AR S AL R A B TR %, B R % ¥ (phasc-only gradient
search |, WiFR POGS) Mt FE ¥, BB REE VI mtk, MMe s 2ioh, 3
wk [3] W R, ERRRE A RN RIRKE, AR R SAR BRIV TSR, i
ks T2 BIE R R ML, HFRH FREMRBITCRIRE, FaTAES S
ARG OLAE 1, AR TR Ry e E A AL T ) | (R S 1 R
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i R NCRE R
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XHH G4 ScanSAR AYFEA G MR RIA R R AU AT ERIE, RIBRIEEY Uk (2
TR R TE, AE] T 5 AR VAL B REAHM 7 1 8 AR R TR 7 s 8, 1+ 3
PERHIMIE . RO RBUEFIAVERESE, RIS SR THIEER, FIWTEay ik a2
EW L RLEHER, FHAHE, TR, TE ERTHE BEERIHIHERESG
Wit PR ER A L.

2 ScanSAR BUBEESHRMIEFIR S R B

WEREEEHXN L, ScanSAR MMM AL, FIEHHEESIA R, . Ry, DRT-E#
FEAN Vs, Np A ScanSAR —A-MLMH Ay T- WM AF%L, ScanSAR # CAERIA R EE A 1
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SR, TR B EORNE S 76 R (G TSR B O A AE R > AL hisciik (1], BE B EIEI
RASR, H
S S A, i),
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3 IERREMLEFLMTE

FUH B RS E B &S EEC BRI AL, R REHN T [0 EEIE. RN I £&
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KA A MEEEIELY I ER, 0 HREEKNAE, O FH kMR VHEMA. Bk
AT IR 9 REHIT7 B Ero(6) 8

N,
Eko(e) — Z In€](27r(lr/)\)(n~1)(sin0—sin 05) (4)

n=1

R MEIC BN IAR (L . WRESE)S BRI T7 191 B

N,
Ek(g) — Z Inejd)nej(‘lmlr//\)(n—l)(sin #—sin 0;) (5)
n=1

Gr(60) = |Ex(0) (6)
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Je PRI OML A, WEALAIH A IR T A TR R, 24 I T A7 T JFAR I Bkt
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n=1
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BAFSWAKA A =0.0313m , RLFREH 2.10m, H N, = 96, d,=22mm ; TiEayH O
iR ao = 36° , WMHFSEIEKRTF 300km , FUWRHHA Ng =6, HIJT 6 Tl gl &
ScanSAR SRMHF, &AF WM H 5 A6 AT 50km, %104 6 A~ T-IMA A% (s 1 FaR.

WAL ZFLY T ScanSAR RRLRHN UL AR 8. LRESSIR. RIS AE, FLIFHI
3dB EAFSEIE N 0.755° 3 ARYER 1 P OIT B AT R SEE, 1 R B8 504 BIRHEEN 77 1
ERSE, MEISH ISR R KL 1 e 1, FFAsno 3dB FMse i 4.35°, Wpims
RUFMPR 3dB EMRFE 4.35° , (IR FMBE 5.76 15, XTMAERHY —15.62°, 1
AT -12dB, EMAREGEMR <1.0dB, LEHEN 19.3dB 5 MRIAUS B RHN 77 61 1% Qi
B4 PR, R 4(a) F#AsoR R e, & 4b) B 4(a) F MBI, X
RIE 4 A9 ERRE AR INARGL @, W58 2 B, BN GA9AR SL B i RSB 1 . IR SIS
WIRERMHN 7 0 B, i (1) FI (3) T3l B B R R R e R U, SRR 1 .
ScanSAR #5r ZGEAEHRA: RASR< —18dB, NEo < —18dB , 43 1 Fay& 500015l
RARGRITEIRER, TR 1 AoB R a0 R 4 B, BV ATERRIF R I0n, #rik Rtk
SEUI PRI R R G R U S A R RGO R, BRI, I
TR B IR R R TE, | EREt R, TIE MRS RO 4 B L RS
KAk, R 1A AASR FRFAIBE.

0
-5
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~ 15} —
g -2 3
e~ 25 B
= -30 =
-35
-40
- 45
=50
0 5 10 15 20 25 30 35 40
A () Wi ()
(a) Y5y Tl (b) :HMER AL
M4 1 AR R ER T SO A g
%1 ScanSAR EFITRHSIHRESKITHLER
WS 1 2 3 4 5 6
A (%) 20.38 2415 27.70 31.10 34.10 36.86
HubAgt i (°) 22.506 26.724 30.727 34.594 38.042 41.251
Wb T &3 (Hz) 2100 3075 2200 3075 2413 2857
Bl R (us) 160.76 186.50 208.72 229.72 246.21 267.56
FHERKE (km) 21.413 25.275 28.608 31.758 34.231 37.433
HopE T (km) 55.891 56.158 55.951 55.902 55.519 56.746
LFM fyftupe#ise (km) 6.341 5.5259 4.9487 4.5121 4.1978 3.9495
MR IE W/ Wican (kin) [55.858/302[56.129/302(55.925/302(55.877/302|55.496,/302[56.724/302
FERE (°) 4.35 4.10 3.80 3.50 3.20 3.00
¥iE% (Mbps) 64.817 110.109 88.163 135.628 | 114.070 | 146.767
NE¢°(dB) —19.621 | —21.001 | —18.910 | —20.429 | —18.997 | —10.782
RASR(dB) —43.0759 | —24.7575 | —31.8243 | —24.8398 | —26.9151 | ~22.1458
AASR(dB) —20.6162 | —28.0722 | —24.1604 | —28.0722 | —35.2170 | —34.3924
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#® 2 FBESEEEIN 1 RESET ENMIEE Su(n=1,---,Ny), Bfikh deg(®)

Mitgms| 1 2 3 4 5 6 7 8 9 10 11 12

HMifr 185.781(313.59(102.661219.38|319.22|53.4381142.031229.22]315.00(37.969|120.94|202.50

Mt 13 14 15 16 17 18 19 20 21 22 23 24

Wit [282.66(2.8125(81.563|160.311237.66(316.41|32.344|109.69|185.63261.56{336.09]50.625

Mtwms 25 26 27 28 29 30 31 32 33 34 35 36

ML [126.56{199.69|274.22]347.34|61.875/135.00|206.72]279.84|351.56|64.688|136.41|208.13

Mk e| 37 38 39 40 41 42 43 44 45 46 47 48

ML |278.44|350.16(60.469(130.78|201.09{271.41|341.72|50.625{120.94|189.84|258.75|327.66

Meams| 49 50 51 52 53 54 55 56 57 58 59 60

it [35.156(104.061171.561237.66|305.16/12.656| 78.75 |144.841210.94|277.03|343.13{47.813

Feosms| 61 62 63 64 65 66 67 68 69 70 71 72

A |113.91(178.59|243.28(307.97| 11.25 |75.938|139.22|202.50|265.78{329.06{30.93892.813

BtHs| 73 74 5 76 7 78 79 80 81 82 83 84

ML |154.691216.56(277.03[338.91|39.375|98.438158.911217.97|275.63|333.28130.938|88.594

MtHhT| 85 86 87 88 89 90 91 92 93 94 95 96

FHfE [143.441198.28(253.13[305.16|357.19|46.406|92.813|136.41{172.97]192.66|180.00|88.594
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