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GF-3 AN 2017-10-19 21 934X13013  0.05 5 33.34~36.47 HH 5.4 2.604 368 2.248 443
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Fig.7 Part of the Signal Tower Targets and Corresponding Position in Google Earth
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Tab.4 Radiation Calibration Results of SAR Images in Fuxin City

W 1 fiE i /dB AR SOy B E bR R B/ dB AR B AR S E bR B/ dB 22 (H /dB

1 % 15.66 23.84 23.60 0.24
2 Tk 14.98 22.80 23.60 —0.80
3 T 15.84 23.12 23.60 —0.48
4 K 15.70 22.90 23.60 —0.70
5 Bk 14.10 23.47 23.60 —0.13
6 =k 16.39 23.95 23.60 0.35
7 2% 15.69 23.88 23.60 0.28
9 %K 15.28 23.27 23.60 —0.33
11 % 14.80 22.53 23.60 —1.07
12 =% 15.14 23.05 23.60 —0.55
13 Uk 14.99 22.82 23.60 —0.78
15 Bk 16.03 23.40 23.60 —0.20
16 Uk 14.56 23.16 23.60 —0.44
17 2k 14.34 22.83 23.60 —0.77
18 2k 15.03 22.88 23.60 —0.72
T 15.24 23.19 23.60 —0.41

B2EE R —0.41 dB, W /2 52 B TR I Y i 22
FR(1AB LA ) o SEB0 45 SRR, A S S 3 nT LA
S B SR St i B B B S5 B T AR SO R
CIEERE
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HoAth 4 5t SAR 52858 5 2 b & B AT R 1 . B9
SR NS B8 AN A A S B bR, il s
AR BN S N 8 s . K 8(a) .8(b) .
8(c) . 8(d) 43 HI APk FHTH X GF-3 VV i fk 14 .
AT X GF-3 HH # b 2 1% . KR #: 17 X Ter-
raSAR-X HH #% 1k 5 1§ J K & 1 X Sentinel-1
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AR AL B ROGAE2AR X B &

8 AT, L BH AT AR R i X GF-3 %214 .
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KR, IR0 4 5 SARSEARIEAT LM 45 R UL 5.
M 5 A1, GF-3 1 TerraSAR-X 514 11 2
S TR B At 0 8 AR RIORE L 1R 22 A R
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Fig.8 Original Images of Different SAR Data and Locations of the Corresponding Communication Towers
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Tab.5 Results of Radiation Calibration

L RE AKX w8 W AER Y /dB ARSCTPEARGE R R/ dB WA E bR R HL/dB 22 1i/dB
GF-3 VLB 8 13.67 22.34 21.85 0.49
GF-3 A 8 16.23 23.96 24.85 —0.89

TerraSAR-X K e 8 15.05 1.62 1.01 0.61

Sentinel-1 KL 8 35.52 2.59 1.00 1.59
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SAR Image Absolute Radiometric Calibration Based on RCS Modeling of

Communication Tower

LI Jianan' LI Yu' ZHAO Quanhua' JIANG Haonan® HONG Yong®’

1 Institute for Remote Sensing Science and Application, Liaoning Technical University, Fuxin 123000, China
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3 Wuhan Optics Valley Information Technologies Co.L.td, Wuhan 430206, China

Abstract: Objectives: Aiming at the problems of the limited setting of corner reflectors in synthetic aperture
radar (SAR) image radiation calibration, a method of using communication towers to assist in measuring
the absolute radiation calibration constants of SAR images is proposed.Methods: Firstly, an equivalent sim-
plified model is established for the upper and lower parts according to the unique geometric structure charac-
teristics of the signal tower which are the equivalent dihedral angle and the cylinder scatterer, respectively.
Secondly, on this basis, we use the physical optics method to calculate the radar cross section (RCS) of
each part and superimpose the overall RCS of the communication tower model. Finally, according to the
overall RCS, the pulse response energy and the absolute radiometric calibration constant of the communica-
tion tower in SAR image are solved using the integral method.Results: Experimental results of the simpli-
fied model are compared with the simulation results of FEKO in order to prove the accuracy of the proposed
method. It saves the time required for simulation and therefore greatly improves computational efficiency.
Conclusions : The absolute radiation calibration constants of real SAR images are calculated and compared
with the nominal parameters, the proposed method is feasible and effective.

Key words: synthetic aperture radar (SAR); communication tower; angle reflector; radar cross section

(RCS); absolute radiometric calibration
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