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Quantitative Analysis of the Look Direction Bias in SAR Image for
Geological Lineament Study

Chang-Ki Hong, Joong-Sun Won, and Kyung-Duk Min

Department of Earth System Sciences, Yonsei University

Abstract : SAR imagery usually reveals the influence of antenna look-direction on the delineation of
geological structures. In this study, the look-direction bias in SAR image is quantitatively analyzed
specifically for geological lineament study. Geologic lineaments are estimated using both Landsat TM and
JERS-1 SAR images over the study area to quantitatively compare and analyze the look-direction bias in
the SAR image. The standard geologic lineaments in the study area are established from lineaments
estimated from TM images, field mapping, and fault lines in a published geologic map. The results show
that lineaments normal to radar look-direction are extremely well enhanced while those parallel to look-
direction are less visible as expected. However, certain lineaments even parallel to radar look-direction
can still be detectable in a favorable topographic condition. Compared with TM image, the total number
of detected lineaments in each direction in the SAR image increases or decreases ranging from 33% to
159% in length and from 28% to 187% in occurrence. The ratio of lineaments in SAR image to those in
TM image with respect to direction can be fitted by a cosine function. The fitted function indicates that
geological lineament is more easily detected in SAR image than in TM image within about + 50° normal
to radar look-direction. And lineaments with limited extension appear to be more sensitive to the look
direction bias effect.

Key Words : Geological lineament, SAR, Look direction bias

8 o :SAR A0} UEE AASE A2 Qee) BHul wet £7h T s
S e, A AR ATE FEA BEYT B LA BPRAE 237

o2 M3
SAR 2] UehgE waksiate) gese) 248 98] Landsat TM 44 JERS-1 SAR 974

M 77 HPZE FEHGOH 7R AT ADE A8 TM G4 F28 A2 o)

10099 12¢ 19 A< 20009 19 149 3.



Journal of the Korean Society of Remote Sensing, Vol.16, No.1, 2000

ZAAE 2 AAEA Yehte aEAne] A4 42 AAG d7A9W e SAR FA
Uehhe A72E 32930 338 o A4 £3Y | HAHE Rolvt #54 Tl B M7
z2AdABE AFAA B we o] T A2 FF0] 7Hed A2 YENTE SAR FA4
Yeite A7z A Sau&e tid 4 23 Aol B%~159%, WETE 28%~187%2)
Z7+e Bgon Wik Z70E S cine FHE HAH et BEY A AU FAA B
& 71E2R o 500 H*ﬂolw TMel Hl8) SAR gl Ae] A3z F20] &olgt ALE
ehsteh =3 dojst AL A7z F& ARE ST b o B2 4TS e JA2E YE
sk
LA & olated A AgHA Q] A7 £AS A3 @ol ©]
£5¢] gtrH(Ford, 1980: Harris, 1984; Lowman ef
Ay Arze J4 FE 459 AY8E a4, 1987: Singhroy, 1992). 8FAIT SAR AR
24 Adde 39 9 AR AFY2id FE0| Jehte AAsE AT A BE2usk)
B 9% il $3%F 59 AT2AF me 2993484 d8 © B2 9L e
AXNAAE wel ePdTH(Sabins, 1996). ©]2 & Ao 2 4dA o™ (McDonald, 1969, Harris,
NAEAH Hpx QAES INAZ 97, FEY 1984) 53] §U3 AF7] @ U HASHS
A} AT B Ues AEEY FAMEA, AAA 74 e 7|89 A8l AS D&k B
8 o33 ’&E"‘E‘ A9 4 7 H’—‘i]qﬁ]‘ﬂ]*i +200)yle] APz # BAYR Y= AoE

ko

o] &5 ?3] LA AL
940l FRe ATEE B WIS A0
42l A 9l th(Hanocock, 1985).
AARARR et 47EE d9
*J°ﬂ vete 5}’\94 At 23]
b SO HERE 9
g dgozvel A%
4 ST DAPAAEEYE 472
b A9 Beptzel me e
&7} LA 3 (Gregory and Moore, 1975; Ford,
1980) Holr] GAel ASE AN BHUel
weh wreFE b G E oh(Hars, 1984 Lowman
et al, 1987; Singhroy, 1992; Singhroy et al, 1993).

Hoz

el

webd AAGAREE o] &8 AT FEA 9
23 Fitol g HAo] "ot

Synthetic Aperture Radar(SAR) GA4re] A4 ¢
wHoE gyl v TE 59 GeE 0
U3 998 AU & US4 FA
Wl A9%E 472E B WIRNE FEoE

~14-

By HUHLowman ef al 1987). ©]o] Lowman
et al(1987)2 SARE o|&d AFEA N3z &
& JHgME Fh F N ol ME gE B35
Hieko X BEE 25 E o]&ste Aol FF]
2l Alhstden A4 2 FEE 01%'}04 4
o] SAR G2 HE MIX FEA ¥
o] wE wWiekHEx}o] HAo] Moon et al (1994
o) 8 d u} %lﬁ} a0 944 A

g o83 R

rl

, MR ¥ &
o 108
o oy
ox

kd

2 ol
A
ol
o2
2

0

ox
o
=
=s]

> o

AT

e
o

iy

T
d



Quantitafive Analysis of the Lool Direction Bias in SAR Image for Geological Lineament Study

A4S T SAR Yo ERH iz FEA
7 g SRS i ARA Bdo] AAH
OH, o|25H AR A7z wehd AL
Eote] AR AAGY vz FE0] o
A2 AdH ol A SAR I AR
AsATERFE SLAFT NEA 7 B5LY
WE A2G 7teA g5 2R 71ZARE 0§
2 3le Aotk

2. A uy

SAR gdA Yehte @

A

|

£

% 4 % & BE
FA99 47z A%
qste o) Bas

T
]

2 N

o)

El n2 rr 8

Me X

H3E BN 9 A= SARY gl A L}E}'L}

o

wrakol] u}

g

rlu

AEE ol&dto

g ggHoz Hl

oe] meb &

Landsat TM 943 SAR GAA Z+z) }ﬂl?-z
—%%3}322‘11, T3 01:945/\} 2 AT EL

Eato] 7hsd ATEE AT TM Aoy
)

F

G9) APz AL e FUEA ¥

A9 342 228 TANE ABATEFE 9
28 &9 DSTA(Dynamic Segment Tracing
Algorthm) & o1 85490 8 Fege] Uehie
ATZS} okjzAl A ZAME Aatg ¢ A2
B4l JERIE BEase) dude 24
A3l rose diagrame ©]-&-3HATh SAR Ao R
2B H?ZL FUEA S B4 FE9oH &
7] $18] speckle Frg AA
%51%3 £ ;ﬂﬂﬂ HRE s

SAR @AM Uehtes W Hxle] BA2
™ B8N F28 HF59 SAR GAA F
29 AFXE 474 Zo] ¥ xS ‘/}Toi

Mg & Ao, ol 7t GAtelM 3
AR Afze] 7ol 2 BL4r} gz W*ﬂ
BAste QA8 H3r] A8 AA do] 2 AA
Nes2 747hg VYirol A3 A7l 3 B4ty
o TM3} SAROIA 3 x| wepd Z7t
& 2417'5}5] 7&"] 3 HEge] HEZ vehlo]
.?_

il

N

l-ﬂ

‘%"’d% ig. 1Jr 7‘@

Landsat TM Data L SAR Data
Dynamic Segment ' r Rre-processing
Tracing Algorithm Geoloical Map -
! ALEGHT Field Survey Visual Interpretation
Lineaments — | Facurebaag Lineaments
Fault Data
Look Direction Bias
Analysis

Fig. 1. Flowchart of approaches adopted in this study.
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Fig. 2. True color composite image of Landsat TM over the study area.
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Table 1. Summary of JERS-1 SAR data parameters used in
this study.

Parameters JERS-1 SAR
Sensor platform heading 192.6
Observation Date 1998/02/23
Ascending/Descending Descending
Line/Pixel Spacing 18.00(m)
Incidence Angle 35°
Look Direction 282.6

Total number : 657

Total length : 1.693.6km

Mean length : 2.6km

@

Fig. 3. (a) Landsat TM band 4 image over the study area, (b)
algorithm.

total lineaments estimated from automatic lineament extraction
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Table 2. Summary of total lineaments extracted from Landsat
TM and JERS-1 SAR image.

Total number | Total length | Mean length

Landsat TM 657
JERS-1 SAR 463

1,693.6(km)
1,219.8(km)

2.6(km)
2.6(km)

Fig. 62 TM @3elA dojzl A7Fx9 ofg
ZAtolA Qo Helztgele] A4 E4E 9
3 Z72E rose diagram .2 A8 Aol TM
oA F&H MPx(Fig 6(a))= N75'W, N25W,
N25°E, N85E ¥akell X Zo]7} S-A3sA Jeht
3 glew 2-D 718 BA Fo AAR(Fig
6(b))= NI5~60°W, NISE, N55°E, NS5Eo)A]
A BEAE HolT 3tk NAEZZ Veld
HZ=AE(Fig 6(c)) 8 FHEE N7OW N30°~
45FE 2 N6SCEZ TM GAA 258 A1z
Fargo] A2 dA sty el Jom, o=
FE TMYd vebd A3xes d7A94d o
gues 935S dAZ F vyt e

TMAA 714 $A% NSOW ke MPRE
B8 BT Qe ACR UmET. s
B AN TMAAN 328 472 298 %

FRAEHS 98 Mz Eo ol g

Total number : 463
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Fig. 4. (a) SAR image over the study area, (b) total lineaments estimated by visual interpretation.
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Fig. 5. Cartesian histograms showing lineaments estimated from Landsat TM and dominant directional families :
{a) length and (b) occurrence.
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Quantirative Analysis of the Look Direction Bias in SAR image for Geological Lineament Study
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