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Development a GB-SAR (1) : System Configuration and Interferometry
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Abstract : GB-SAR (Ground-Based Synthetic Aperture Radar) system is an imaging radar that
obtains high resolution 2-D image through a synthetic aperture effect from the accurate linear-motion
control of antenna on the ground. The highly versatile system configurations and accurate repeatability
of GB-SAR operation allow one to accurately monitor the stability of surface scatterers with millimeter
accuracy by SAR interferometry. In this paper we introduce the development of a GB-SAR system and

show the possibilities of SAR polarimetry and interferometry such as DInSAR, Cross-Track InSAR,
Delta-f InSAR, and PSInSAR.
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Fig. 1. Configuration of a GB-SAR system.
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Tabie 1. Characteristics of a C-band dual-polarimetric square
hom antenna (MTG Inc.).

Item Characteriscis Nominal Values | Test Results

Frequency (GHz) 5.0~56 | 5.0~56

Beam | E-Planc(deg) 15 | 121~13

Dual. | Vidth | H-Plane (deg) 15 |155~175
Polarimetric Gain (dBi) 20 20.5~218
Square Hom VSWR h Smax. | 1.4 max.

Antenna Isolation 35dB 50dB
Weight (kg) 4max. | 3.1 max.
Input Impedance (£2) 50 50
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Fig. 3. Test site seen from space with a 600m-radius arc
image area (Background image: © Google Earth).

-239-



Korean Journal of Remote Sensing, Vol.23, No.4, 2007

Table 2. Configurations for GB-SAR experiments.

Date
TestID| yyyy.mm.dd Purpose System Configuration
hh:mm
1 2007.02.16 Original Range: Frequency sweep = 5.2-5.4 GHz, Power = 33 dBm, Sampling number=
17:11~17:38 g 1601, IFBW=1 kHz, Full-Polarization. Azimuth: scan length=5 m, step=5 cm.
2007.02.16 . . . .
T2 | 17.40~18:06 DInSAR with T1 Same as T1 with temporal baseline of 30 minutes
2007.02.16 Cross-Track InSAR .
B | mieisal | wihT2 Same as T2 with vertical baseline of -30 cm (30cm down)
2007.02.16 . Same as T3 with center frequency shift to 5.29 GHz (frequency baseline of
T4 | 19.26~19:52 Delta-f InSAR with T3 -10MHz)
2007.01.17 . i .
PL-P9 | 5:10~16:48 PSInSAR Continuous acquisitions with Frequency sweep =5.15-5.45 GHz, VV only
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£ 91319 Table 20149} 22 A28l L0 2 2AE
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7
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garozA A e 0.75 molth Azimuth 3
el Ar)e) F4:24, 100 melAE 0.5 mo|3 A
723l 600 molAE= 3.4 molth. GB-SAR A|AHS
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LRt 9lo 140 moll Q= AAF7| WEHEA
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£(315-400 m)a} 1 2259 25o] G
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(d) T1, (HH-VV)/ |HH+VV |

Fig. 4. Examples of GB-SAR Polarimetry. (a)-(c) shows the VV, VH, and HH amplitude images
of the T1 scene. The normalized difference of polarimetric images (d) shows similar
backscattering of HH and VV from the trees (circle A) due to volumetric scattering,
higher signal of HH than VV for wet grass (circle B), and lower signal of HH than VV for
a building (circle C). The maximum range is 600m.
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s
0 100m N «};{%&4

(2) DInSAR (T2-T1, VV)

() Delta-f INSAR (T4-T3, VV)

(d) Cross-Track and Delta-f INSAR
(T4-T2, VV)

Fig. 5. Examples of GB-SAR Interferometry. (a) DINSAR with 30-minute temporal baseline. (b)
Cross-Track InSAR with -30 cm spatial (vertical) baseline. (c) Delta-f INSAR with -10
MHz frequency baseline. (d) Combination of Cross-Track and Delta-f IRSAR. One color
cycle (blue to red) indicates the phase change of 360"

A, Y] Aelhstee oo 2,

A =- 472R fi. ¢r1=- 472Rf2 ®

s p=- TR oy ©)
so. 00 _ Am

AHE ks R ¢ 10)

oA714 ¢k Yol £Eoltt Fig, 5 T4-T3 A&
2 A Delta—f InSARY] dfolt}, FHFue] Aole
A = -10 MHzE ik, $dahe] Azuske-2 4
Zul4eo] Wiglol wpE Fherolny o] AFO A 24.0
degree/meter24), Aglof AgFgle] A7t 150 m
2712 jetek ste) 7 Lehde,
5} Cross—Track and Delta—f Interferometry
for DEM
427} M(vertical baseline) B2} F4Fata=2] 2}
o)(frequency baseline) A7} 540 EAT W) S
oAb 12l ALY Auskgat 1eiske o
2320,
R A

Fig. 6. Cross-Track INSAR configuration.

E 1mE

Temporal Coherence: 0.9 10 1

Fig. 7. Temporal coherence of nine acquisitions (P1-P9) for
two hours. Coherence value from 0.9 to 1.0 is displayed
in color from blue to red, while others in gray scale.
Note the stable reflectors such as the withered grass,
river banks and buildings maintain the coherence
values higher than 0.99 (red). Range greater than 400
m s the SAR amplitude image for comparison.
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