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Development of Frequency Aliasing Resolution of
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Abstract

SAR interferometry technique providing various geographic information is the latest technology generating the
precision height information by using phase data of radar. The frequency aliasing phenomenon of SAR data results
from unfocusing the Doppler center frequency to the center and is one of the main noise sources.

Therefore, this paper describes the development of frequency aliasing resolution module which is one of the
main processing modules among the whole interferometry processing.

The wrap around renioval technique used by this paper for aliasing resolution is proved very effective by
experiment and it's implementation method can be used for real applications.
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Fig. 1. Frequency aliasing removal algorithm.
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line_no = 0
start_pos = (tl_col*nb)y + 12
end pos = (br_col*nb) + 12
IF (end_pos > no_bytes) THEN
FOR n =1 TO no _rec

read nth record

IF ({_ row n br row) THEN

line_ no = line no + 1

ns =0
FOR m = start pos TO end pos STEP nb
ns =ns + 1
sub_image Kline nons) =
byte(nm) to byte(nm+nb?2—1)
sub_image_(Xline_no,ns) =
byte(n,m+nb/2) to byte(n,m+nb— 1)
END FOR
END IF
END FOR
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Table 1. Contents for input image data.

W3 W& ERS-1 ERS-2
] ol E5U/A7 1995. 12. 21/02:16 1995. 12. 22/02:16
2 ZAA gR/AIZ 1998. 1. 15/15:57 1998. 1. 14/17:12
3 TZAN 7B D-PAF I-PAF
4 AL WE 23180 03507
5 ZHY W3 2853 : 2853
6 HolE e SLC SLC
7 34 A7) 7.9m(GR) X4.0m(AZ) 7.9m(GR) x4.0m(AZ)
8 AN 26579 26471
9 A WA I Ao 19612(byte) 19612(byte)

10 Ay 2= Lo 19612(byte) 19612(byte)

T2 34 5 s] [ulululu]lns 6] ] T
g °H A A I O b On

38 2. 3 g3=9 bolg HA(ERS)
Fig. 2. Data format of one record(ERS).
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Fig. 3. Sub-image area among the whole image. J8 4. R AAERS-1) ¥ Gl A Q4
Fig. 4. Detected image of the first sub-image
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Fig. 5. Detected image of the second sub-image
(ERS-2).
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Fig. 6. Spectrum of the first sub-image.
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Fig. 7. Spectrum of the second sub-image.
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pi = 4*atan(l)
FOR n, = 1 TO Na
theta = 2*pi*(n, —1)x/100
FOR »n. = 1 TO Nr
Lnew(nr,na)=(lo1a(nr, na) *cos(theta))-
(Qoidny, na) *sin(theta))
Orenl1, 1) =(Loic 1, 1s) *sin(theta))+
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END FOR
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Fig. 8. Spectrum of the first sub-image applied Fig. 10. Detected image of the first sub-image
phase gradient. applied phase gradient.
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Fig. 9. Spectrum of the second sub-image applied Fig. 11. Detected image of the second sub-image
phase gradient. applied phase gradient.
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O3 12, 9w A R WA ¥ 9A AN GA
Fig. 12. Detected image of the first sub-image
oversampled.

J8 130 2w AZE A AR ¥
Fig. 13. Spectrum of the first sub-image over-
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sampled.
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I8 14, 29 A T Wz 3 G A Q4
Fig. 14. Detected image of the second sub-image
oversampled.

I 15, oW A A B e 29EY
Fig. 15. Spectrum of the second sub-image over-
sampled.
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FOR n. =1 10 2*N,
FOR n, = 1 to 2*N,
Flekn, nj)=0
FQneu(n, 1) = 0
END FOR
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Fig. 16. Output data file format.
END FOR of, Z+zte] FAF Aol YL E 39 HYsHo] 9L

FOR n. =1 to N,
FOR n, =1 to N,
mr = int{N,2} + n.—1
ma = int{N,/2} + n,—1

Floew (mr, ma) = Fly (n, 1)

FQuew (mr, ma) = FQuu(ny, na)
END FOR
END FOR

hew, Onew] = fit-1{Fluew, FQren}

o, dH 2 F4 dolEE 27 Y= JIEd

HolH ¥iY EES 4F seEHE 49
A FW), 34 A 7 3d FM), B4 FAFY
in-phase B8 g ol(lym ; n=1,2,.,N & m=12,..,
M), @ EA 9Ae) quadrature-phase B8 o] o)
Onn 3 1=12,.N & m=12, Myo]s, 23 zia}u)
ElE MMS QHHZHEg 2ZE A AL
FUE qYozd B gz T4 169 AA
Hol e 27 Y= FAd

S AEH T A WA B gl AA] Gl
a9 120] 29 EYe] 19 134 Jeht ok

oW AEY Fo| T WA ¥ gAre] AA FAtol
% l40) 2" EH0e] 19 159 vehd ok

34 GiO|E{ ZojH

~dlolg] 282 ¢J3 5= INSAR S/W(Interfero-
metry software) EEol| 233 e 2 wlojHE
FA7lE BREZAN P8 E HIZE Folg ofgelrt
# 19 AR 3y AR 2 AFS 19} oo E F
Al o714 MMS(Matra Maconi Space)At &)
INSAR S/Weoll 2g¢ Fel2 HEs}7] st 3
g dolB = 168 E 42 Adso] 17 169 A
AlE 23 2ol AT, Frnde] 4L & 2

dolg ZolY 259 $TYEE HELE ¥4

o2 Rejsu o % 2k

FOR m =1 to 2*M

header(m) = 0
END FOR
header(1y = 2*M
header(?) = N
header(3) = 16
header(6) = 1
header(Ty = 4*M
FOR n=1 to N

K=0

FOR m=1 to 2*M

K=K+1

Imagenk = INT(100*],)
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Table 2. Header format of output data file.

who] £ g 4 e %
1~2 Integer 16 NG eLr T 2M
3~4 Integer 16 QA N F N
5~6 Integer 16 A4 glojElY 84 7 BE ¢ 16
7~8 Integer 16 GAF Mo obd A & 0
9~10 Integer 16 ScanSAR 44} flag[1=True, 0=False] 0
11~12 Integer 16 B 494 flag[1=True, 0=Falsc] 1
13~14 Integer 16 ol Zeol(vtolE) 4M
15~4M - Blank

£ 3. 29 dolg BY9 G4 34
Table 3. Image line format of output data file.

o & 3 2 R
1~2 Integer 16 G A R WA AEY AT 2y
3~ Integer 16 g4 A 3 WA AEY HE P
3~6 Integer 16 g4 A F A AE Ae P
78 Integer 16 g4 A F A AES BE R
(4M-3)~(4M-2) Integer 16 A A mhAT AT Mg By
(4M-1)~4M Integer 16 GF A aAg A &y P2

38 17, dolE 2d® F R WA ¥ 949 A 13 18. dlolg Ty ¥ % WA 2 gate A4
3% Q4

Fig. 17. Detected image of the first sub-image after Fig. 18. Detected image of the second sub-image
data formatting. after data formatting.
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END FOR
END FOR
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