
Analysis of Airborne Data Using Range Migration Algorithm for the
Spotlight Mode of Synthetic Aperture Radar

Authors : Peter Joseph Basil Morris, Chhabi Nigam, S. Ramakrishnan, P. Radhakrishna
Abstract : This paper brings out the analysis of the airborne Synthetic Aperture Radar (SAR) data using the Range Migration
Algorithm (RMA) for the spotlight mode of operation. Unlike in polar format algorithm (PFA), space-variant defocusing and
geometric distortion effects are mitigated in RMA since it does not assume that the illuminating wave-fronts are planar. This
facilitates the use of RMA for imaging scenarios involving severe differential range curvatures enabling the imaging of larger
scenes at fine resolution and at shorter ranges with low center frequencies. The RMA algorithm for the spotlight mode of SAR
is analyzed in this paper using the airborne data. Pre-processing operations viz: - range de-skew and motion compensation to a
line are performed on the raw data before being fed to the RMA component. Various stages of the RMA viz:- 2D Matched
Filtering,  Along  Track  Fourier  Transform and  Slot  Interpolation  are  analyzed  to  find  the  performance  limits  and  the
dependence of the imaging geometry on the resolution of the final image. The ability of RMA to compensate for severe
differential range curvatures in the two-dimensional spatial frequency domain are also illustrated in this paper.
Keywords : range migration algorithm, spotlight SAR, synthetic aperture radar, matched filtering, slot interpolation
Conference Title : ICSARSS 2017 : International Conference on Synthetic Aperture Radar Systems and Subsystems
Conference Location : Venice, Italy
Conference Dates : February 16-17, 2017

World Academy of Science, Engineering and Technology
International Journal of Electronics and Communication Engineering

Vol:11, No:02, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ro

ni
cs

 a
nd

 C
om

m
un

ic
at

io
n 

En
gi

ne
er

in
g 

Vo
l:1

1,
 N

o:
02

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/6

14
45

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(02) 2017 1

https://publications.waset.org/abstracts/61445.pdf

