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Abstract

In order to evaluate the sensor” s look direction bias in the Landsat TM image and to estimate
trends of primary geological lineaments, we have attempted to systematically compare lineaments
in TM image, relief shadowed DEM’ s, and actual lineaments of geologic and topographic map
through the Hough transform technique. Hough transform is known to be very effective to
estimate the trend of geological lineaments, and help us to obtain the true trends of lineaments.

It is often necessary to compensate the preferential enhancements of terrain lineaments in a TM
image occurred by to look direction bias, and that can be achieved by utilizing an auxiliary data.
In this study, we have successfully adopted the relief shadowed DEM in which the illuminating
azimuth angle is perpendicular to look direction of a TM image for assessing true trends of
geological lineaments. The results also show that the sum of four relief shadowed DEM' s
directional components can possibly be used as an alternative.

In Euiseong-gun area where Sindong Group and Hayang Group are mainly distributed,
geological lineaments trending N5° ~10° W are dominant, while those of N55° ~65° W are major
trends in Cheongsong-gun area where Hayang Group, Yucheon Group and Bulguksa Granite are
distributed. Using relief shadowed DEM as an auxiliary data, we found the N55° ~65°W
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lineaments which are not cleanly observed in TM image over Euiseong-gun area. Compared with
the trend of Gumchon and Gaum strike-slip faults, these lineaments are considered to be an
extension of the faults. Therefore these strike-slip faults possibly extend up to Sindong Group in
the northwest parts in the study area.

keywords : ook direction bias, Digital Elevation Model, relief shadowed DEM, Hough
transform, Strike-slip Fault
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ArzE AA & 439 AYQA2ZA, A 29 3 AR AF24 7R £HE

G2 g, A s FNFYE SRS A ASH(Sabins, 1978; Masucka, et al,
1988). o]2fd S AF AAHAIARANA AP 715 Wt % i FER| g 7ol 7t
%3}t}(Sabins, 1978).

Mz BAL dutd AF, FEHA 47 e U] ALEe] RAMA, AdA s 4
z3 B9 289 a}w 2 FAGAN $23 98-S Frh(Lee and Chi, 1995). 1Y 9

HARE o] &sle] FEH AT dA AFRAE Fdtd FAME AFZE ApolE BelX
101 (Siegal et al, 1980), ol A& FE5A 4 AA AA ] AP e A93
Z7+a A7} olB g Aol 8 fusle FH 29 F9 stuolth 53] ojazt2 B wE
Apze Had 22873 E SAR FAA F=e Ao (Lowman et al, 1987), T™M 97¢] 4
ST Apze WS Faerl FF oHgel E}%"/}(Won et al, 1996). o1& & FHAIAE
BAs7] YetdE AN S o] &3 A7z BEAG ANAY, FARIEFE S oldd 57
35 FHasse Wyol Aot

B d1e £ Landsat TM JAAEERE H7x9 FLFHE T Zles A
=d 9tk ol g8 T™M FAAM 78 A7z FUFE FABIRFO2RE Lo &
% 7] 2 % (Shadowed Relief Map)ol A 73 A7Z 2 Ao} AP E o] &t B4 A+
Z9o) Furekat visted A BEu W A7z A9y FHAAES EAT Aot
T3 SY7EEE Al HXAEE o83ty oyt AEH SHAAE AAYLEA &
HE AFAATZY S BAWEE aFske Aot d¥E 248 ArxE 71EY 24
ot Aoz A7 tdA oM A7z A% shsAdel tal 1E2E Holth

Az B4 YO ZE Hough MBS o] 84314th Hough WEE GAtellA HAHe Aoz
AANE (717 E ol&ste Mz WEdS EAse WHOE Hough(1962)ol 23 7jes]
2121, Duda and Hart(1972)5 97do1A49 & Z4& Hough 374 & Moz t3AIHL

A AL 2894 AT

ATALE AAYEE Ho] AH BEIE Wopy] AAEAZ 250
o ARSE 44, P9I, 3%, AYEE1 500, AIEE 945, 42, 4,
)-8 (1:50,000) =& o 8] Fc}. Kang(1984) Landsat MSSE o] &3t ZAAEA Y A+2
42 4 W gk

AHARAE Wotr] 2719 $4719 444
719 3 WA @14 BARe $E3
sopr)i= ojz W] AYH A 45 ol
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Fig. 1. Geological Map on top of the Landsat band 7 image over the Euiseong Area.
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Fig. 3. Coordinates used for the image space and the parameter plane in the Hough space.
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Fig. 4. Example of the Hough Transform ; (a) Landsat TM band 7 and (b) relief
shadowed DEM image with the azimuth angle 45°.
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Fig. 5. Rose diagrams representing lineaments estimated through Hough Transform
analysis of the study area (a); lineaments evaluated by (a) visual
investigation, (b) Landsat TM band 7, (c) relief shadowed DEM with the
azimuth angle of 0°, (d) 45°, (e) 90°, (f) 135°, and (g) summation of relief.
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Fig. 6. Rose diagrams representing lineaments estimated through Hough Transform
analysis of the study area (b); lineaments evaluated (a) by visual investigation,
(b) Landsat TM band 7, (c) relief shadowed DEM with the azimuth angle of 0°,
(d) 45°, (e) 90°, (f) 135°, and (g) summation of relief.
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Table 1 Summary of correlation coefficients between lineaments obtained through visual
investigation, Landsat TM band 7, and relief shadowed DEM' s with the azimuth
angle of 0°, 45°,90°,135°.

(a) A4
lineaments T™_ 7 DEM 0° DEM 45° DEM 90° | DEM 135°
lineaments 1.000
T™_ 7 0.192 1.000
DEM 0° -0.032 -0.024 1.000
DEM 45° -0.110 0.097 0.662 1.000
DEM 90° -0.097 0.262 0.051 0.737 1.000
DEM 135° -0.020 0.419 -0.032 -0.097 0.680 1.000
(b) A
lineaments ™ 7 DEM ¢° DEM 45° DEM 90° | DEM 135°
lineaments 1.000
™_ 7 0.200 1.000
DEM 0° 0.055 -0.288 1.000
DEM 45° 0.001 0.082 0.726 1.000
DEM 90° -0.019 0.467 0.091 0.714 1.000
DEM 135° 0.002 0.629 -0.578 -0.011 0.654 1.000
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o NI10° ~20°W, N40° ~50°E°]H, (b)A| <& N60° ~70°W, N-So|tt,

(A9 A3z Fago] B AFdAE N5 ~200WE Uehlle ¥ 24 A+%
= N55°~65°WE RolZ (b)A Do ME Z3] N55°'~65°W H3EFe Jeh 22 9lch o] Hough
HEto] HFze] QOI Wyto] 0} Zo 93t s H_%'%H gl AeR *EZ}EJE} £°l
WA Aoyt g2 A H ZAL9] 7399 Hough &7H39 (

o ¥ 3ol L}EMU# Al

73 % (intensity) & H.o = o
A o], &ot Bag Hpzo) weksl Hough WSS 8 Wk digh el Ao
Holz AR Azdnh

B Ao AFL3 Hough 3 GAate] A4S DNHES Hough 2749 & Aol &
HAA dsl2 DN vlargt Aeloh wabA] o|2)dt Hough F7HoA oW oo thg pof 3t
2 Ve I B A3z AXE ¢+ Utk

E“*Ma

i ﬂllﬂl FlO

Table 2. Summary of correlation coefficients after the summation of DN through each ¢
between lineaments by visual investigation, Landsat TM band 7, relief shadowed
DEM' s with the azimuth angle of 0°, 45°, 90°, 135°, and summation of the
components of the relief shadowed DEM' s.

(a) A'Y
lineaments | TM_ 7 DEM 0° |DEM 45° |DEM 90° |[DEM 135° |DEM Total
lineaments 1.000
™ 7 0.221 1.000
DEM ¢° -0.169 -0.385 1.000
DEM 45° 0.641 -0.025 -0.169 1.000
DEM 90° 0.362 0.604 -0.712 0.519 1.000
DEM 135° -0.119 0.648 -0.298 -0.534 0.281 1.000
DEM Total 0.500 0.608 -0.318 0.592 0.857 0.310 1.000
(b) A4
lineaments | TM_ 7 DEM (¢° |DEM 45 |DEM 90° |DEM 135° |DEM Total
lineaments 1.000
™ 7 0.338 1.000
DEM 0° 0.225 -0.450 1.000
DEM 45° 0.569 -0.158 0.462 1.000
DEM 90° 0.191 0.766 ~0.694 -0.025 1.000
DEM 135° -0.042 0.621 -0.328 -0.634 0.424 1.000
DEM Total 0.625 0.394 0.401 0.627 0.353 0.150 1.000
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Fig. 7. Inferred lineaments of the study area; please note the extension of NW-SE directional
lineaments in study area (a).
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