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Abstract

Project Code: TRG5780216

Project Title: Radar cross section of canonical target under ground-based SAR environ-
ment

Investigator: Lt.Col.Narathep Phruksahiran Chulachomklao Royal Military Academy
E-mail Address: narathepp@gmail.com

Project Period: 2 June 2557 - 1 June 2559

The studies on the reflection of electromagnetic waves in the radar system is a foun-
dation of the research and application. In this research, the researcher has designed a
system to measure the backscatter characteristics of electromagnetic waves from the
canonical targets. The geometry of the canonical targets can be used to simulate the
terrain and specific object. The principle of Synthetic Aperture Radar (SAR) was used to
develop the measurement environment, in which the relative incident angle of the inci-
dent waves were continuously changed along the measurement direction. The measured
backscatter power can be simulated using the mathematics approximation. The findings
indicate that the canonical targets have different backscatter characteristics depend on
the relative positions, the frequency and in particular the measurement geometry. The
characteristics can be applied in searching or rescue under different environmental con-
ditions. Based on the experimental results, this research will lead to the design of radar
systems for finding specific targets and the application in SAR signal processing with a

focus on surface classification.

Keyword: Synthetic aperture radar, radar cross section measurement, polarisation
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2.4.2 msSeuisuaINinaInNNIsIALAZLUUINABITNANAANENS
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H axlidanssualinioni J fuvuiufovedany auauns

-

J =2 x H (2.10)

Ing# A ADLINMBTNAIRAINAVLLITFUIVTDINLRINANNTENU WawkilodinUseendiunann1sves

—

nnweslnudea A Avganunsorwinmeanudyawnlii £, o gaiviinisiaald an

aunig

—

E, = —jwA (2.11)

e w AeANNATINY Weans uAmvesauuliiniannseny E; agausamiuinamiainisdsiou

(radar cross section, o) l9a1naunis

()

l

v

o= lim (2.12)

r—00 2

E;

e r Aesvezvinesznieingiuagemavesszuuiaieaiiodn nglumsinnisasvieuvesndumimaniviii
1ninglag ansnsevililaensuseyndld aun1sisnnd (radar equation) Feazuansmannuduiug

¥ AMSweNA3eds P, Avesiidsrauwimaninifiagiounduundissuvaseinie

YOUAIRISU P, $R51n1518n890381881n1AMAds G, warn1adu G, muevesnauivianinii

e A faaunssell
P - PthGrAch

r = 2.13
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Al 3.1 Phograph of the GB-SAR system installed at the Chulachomklao Royal Military
Academy, Nakhon Nayok, Thailand, [14]
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3 USB Port GPIB Port

Microcontroller board

Servo amplifier
GPIB Port

Signal Generator

Servo motor

m‘wﬁl 3.2: Image of measurement system, [14]

mi%ﬁﬁ 3.1: Parameter of the experiment, [14]

Parameter Value
Frequency 1.3 GHz
Aperture length 4m
Distance of measuring points | 5 cm
Off-Nadir angle 70°, 75°
Polarization w
Antenna gain 12 dBi
Azimuth point number 81
Transmitted power 10 dBm

nanuatdUNSINALEnsluNMazulATRIUIN ANTNIARBNUBITEUULTANS SAR F99U1A04
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ango1nele Jaduiugruddglunmsfinvifertunisasvieuvesdyagauarnisiiluuszendld
Tusguunmsaumithumneangssld



19

Radar Crossection Measurement by 8 = 70°, vv-Polarization

T T
----- Flat plate

7, \ = = = Dihedral
, \ ——— Trihedral

Amplitude [dBm]

. . . . . .
10 20 30 40 50 60 70 80
Measurement point index

m‘wﬁl 3.3: Radar cross section measurements of flat plate, dihedral and trihedral by
6 = 70°, vv-Polarization, [14]

Radar Crossection Measurement by 6 = 75°, vw-Polarization
=50 T T T T T T

T T
----- Flat plate
= = = Dihedral

——— Trihedral
551 j

Amplitude [dBm]
&
ol

—70p-\F -

-75

. . .
10 20 30 40 50 60 70 80
Measurement point index

AWl 3.4: Radar cross section measurements of flat plate, dihedral and trihedral by
6 = 75°, vv-Polarization, [14]
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A15197 3.2: adsnlglunisnaass, [15]
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