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! Sunthetic Aperture Radar (SAR)
% Multi-Polarization

4 Quantization % Mode



VAN Glbimo) 3 july ¥ o o cauid Jlw b7 sode 4 pis

ISRCSAR «llw r:l.& L5La:o.>l.) 6‘)‘.’ BAQ r""‘)ﬁ'i” djboblﬁ

Slaols pglar oo ay p)lgz i j0 00,8 0 oyl
4 ] By 0gd ce a0y ea 00,8 sl slacols
Syl plaisl dlie 5 pSams

ISRCSAR ailols 8 Slascie (1) Jgo

Tl slade Pl )
Sl )5 sl !
yoghS NV Soly 0, iSlas Y
gemls JIY-m/s 55 i ys Y
X &b G5 ils 8 f
Y.. MHz JES il sl anein 2
LFM
(§o908) > OB ol 4
Ve JIY. 3,55 5 4l \
slbwly yo G pdh S
o Y B ) A
) O g e
s ¥ee s o2ye dimdn A
&,lol) alase mhaus JElas
-y - dB/m? o v
o5elle y

wilolw jlwylouly g 05T (Al (ISRCSAR wibolos 51 o les 2()) JSio

gz (§ilwod pid 10 oSl i F ( olad Slasie b solatul
=90 Lhwoj\.\?bo L)"‘ MQ‘SA )‘)3 &L\m.”s..oﬁ l) 6)L~)OOL~:
5 0ol slao S, )| L,>4L..L<>.$: Sew glailels jo a5 Sloas

[£-5] s oolicul 'BAQ , siies (sdinge

oiml I BAQ plea b pdy Gkl Sk silegiz (b,
5 65,0505y Solw clea; ools (g3lwos,id slas Sy,
Lo oads (ganS sl sleools a8 sy (g3lwsdiz Folaw
Qe ot ES9iS 50 slagiz Sl gy ool o ojleee
6l s Sl e (puSKiloe (55,5 4 S ([#] Lloyd-max
ol 00 oolainl (g3le sz o I aseis slasy SO
55 e g o lobne (S b S5, e 5 V] 5o
plz ools (g5lwos ,id yuizman 4 \‘O).g slwly o 00ls 40,5
TGl ()l Silesniz 2 e (a5 Al
)j)M osls ).15_» 4 JLoi_w Ogudd g0 PG PR WA dj‘)‘
23,5 2 1dB 5l aS (g lode 4y o0l

SLESaS Cgr Szge o s 0,505, o [A] o
Y bit/sample 7,5 ;0 a5 cwloa s colaiwl L sl ools
4 BAQ 5,5, 55 [4] ;0 03,5 0 SNR 54.g0 ¥ B > g0
FOMPLE R RO PP EC XTSI

oo Olpied BAQ 0,50, Julod 4y allie ol 5o

aS Slasde g oo aizls L pls ools (g5lwoes yid 0,804,
2 Sl L pls ools (gilues 28 bs; (3lwenky 5o
05 )13 hide 5988 )0 (oldd jlu (8 A drng e
Ol adlie (ol 0 a5 2ol o et abax jl0gd o0 (Lo
ools (g3lwos a8 0 BAQ Cpn 50 LS 0gd o0 aislo
o £ ol QBT Sl aSy b 4 b oo peiie Oj90 4 pl>
5 5lwonly gz ail caslio dols g CoisS Ll |l
oolaiwl ISRCSAR jlof; toc sbvools 5l g, ol Judow
Ly 45 cl bl Lo Jlol, S, ISRCSAR sl s
o oo il g ol Sl Sy} paasis
sl 03 00,51 (V) Jgaz 5o ailelws ) 8 Slaseie
oads oale lis atlelws (ol 5l Gled 5.5 (V) USSS )0 iz e

J9_.a‘ CUR Y SUWIE A TR Y v d_o‘o}: BAQ l”"")?j‘”

Block Adaptive Quantization
MSE

Range Focusing

4 Adaptive Vector Quantization
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Abstract

The adaptive block quantization approach, or BAQ, is a common approach to compress
synthetic aperture radar raw data. Radar imaging systems, especially spaceborne SAR system,
exploit large bandwidths and high sampling rates, resulting in large bitstreams to be handled.
This leads to a large volume of data obtained for each area being imaged, and storing or sending
these raw data through a data link is a major challenge. Therefore, by using “raw data
compression”, data link bandwidth and the needed memory space can be reduced effectively. In
the course of developing the technical knowledge of spaceborne SAR systems in the country,
the design and implementation of SAR raw data compression algorithms have been developed in
the Institute of Mechanics. In order to evaluate and analyze the efficiency of these methods, the
raw data of ISRCSAR; a SAR system developed by the Institute of Mechanics are used. One of
the most important issues discussed in this paper is the adaptive selection of the BAQ rate in the
raw data compression as well as the effect of this bit rate selection on the quality of the image
which is formed by the compressed data. To compare the resulting images from different BAQ
bit rates, the PSNR criterion and visual evaluations of the resulting images are used. The results
of this comparison indicate the high performance of the proposed approach.

Keywords: Synthetic aperture radar, compression, raw data, Block Adaptive Quantization,
image formation
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