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Department of Earth System Sciences, Yonsei University

Abstract

Automatic lineament extraction algorithms had been developed by various researches for geological
purpose using remotely sensed data. However, most of them are designed for a certain topographic model,
for instance rugged mountainous region or flat basin. Most of common topographic characteristic in Korea is
a mountainous region along with alluvial plain, and consequently it is difficult to apply previous algorithms
directly to this area. A new algorithm of automatic lineament extraction from remotely sensed images is
developed in this study specifically for geological applications. An algorithm, named as DSTA(Dynamic
Segment Tracing Algorithm), is developed to produce binary image composed of linear component and non-
linear component. The proposed algorithm effectively reduces the look direction bias associated with sun’s
azimuth angle and the noise in the low contrast region by utilizing a dynamic sub window. This algorithm
can successfully accomodate lineaments in the alluvial plain as well as mountainous region. Two additional
algorithms for estimating the individual lineament vector, named as ALEHHT(Automatic Lineament
Extraction by Hierarchical Hough Transform) and ALEGHT(Automatic Lineament Extraction by
Generalized Hough Transform) which are merging operation steps through the Hierarchical Hough
transform and Generalized Hough transform respectively, are also developed to generate geological
lineaments. The merging operation proposed in this study is consisted of three parameters: the angle
between two lines(5/3), the perpendicular distance(d;), and the distance between midpoints of lines(dn). The
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test result of the developed algorithm using Landsat TM image demonstrates that lineaments in alluvial plain
as well as in rugged mountain is extremely well extracted. Even the lineaments parallel to sun’s azimuth
angle are also well detected by this approach. Further study is, however, required to accommodate the effect
of quantization interval(droh) parameter in ALEGHT for optimization.
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Fig. 1. Landsat TM band 4 images of each test sub image: characterized by (a) narrow alluvial plain,
and (b) wide range of alluvial plain.
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Fig. 2. Binary image corresponding to Fig. 1(a), (b), respectively, obtained by STA.
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Fig. 3. Coordinates used for (a) the image space and (b) the Hough space.
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Fig. 4. Flow chart of DSTA: step1, step 2, and step 3 are the same as STA algorithm.
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Fig. 5. The binary image of two test areas after the proposal DSTA algorithm.
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Table 1. Correlation coefficients of shaded relief image with TM and first principal component(PC) images.

Image Shaded relief image] TM_I T™_ 2 T™_ 3 T™_4 T™M_5 T™_7 PC
Shaded relicf
“mage 1.000 0308 | 0413 | 0394 | 0581 | 0519 | 0425 | 053%
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Standard deviation 6.327 4415

oz 4#HA gt} Table 12 ZHYAN(076~09um) 2] WME 4H0] AAASF 05812 7 2
e HolZ Yok makr, AFE 5 & A% 718 MER TM 4¥lo] MElHo] J|AETH B
3}(histogram equlization) 9+ Z+& F357E AR F A7x F50 AHEHUTH

Table 2= WIE 1, 299 Ha7 EZE-‘E‘ AE BHoF T 9tk DSTAY AFAEE 8F7HE F 14
Z BIARE EFHAIL Q & WE 190 ARHACH, o A 622 FUTh o] F2
T 10] HIEA HFEEE Friil % FE A HoA AFREZ s 3 4 10%4
ZAAZLeIth. 7X7 median YEE o439 F&& AAY AA+= Fig 129 2o

2. 43 o E9

DSTA9] 4842 dmax/DN9] #%H(Dmin)# ALEGHTY Y#W¥ < droh 18|32 ALEHHT,
ALEGHT EFo]X AMEHE 2 AFZ Zo|(Lmin)e AFX G A3z F:5& 3 F28
dFgelt), o] F Lmin Landsat TMOA shte] sta&rt 30me] =S 7L 317
oﬂ oF 1km °o|Ate] AFETE F&37] Sl %i}*i ATk DminrqL droh4 *e Alf:ﬂ %

|

%EWE} %lw—ﬂ*’i WFOM ﬁﬁlT«l %‘?.}2}7} Eﬂﬂ 7g%oﬂt Drmn—g, ;L—g-

A7b @ Ao BE e 22 gAML ° $2 olRGde 88 F Utk dohe
olAGA A Fgo] HEFE F S A3 ol Be de A we A

o U2 23S Btk webA, 1490x18428t8 719 AR AAE & e DSTAS
ALEHHT, ALEGHTe] A48l Akt £ d7dEe 94 GA45HS 1Lestd 2o $2
AAE Q7] g5t AFAGE AARIE HA v oF 00x4008k: A7)E 2 30709 29N R
Wi o2 Zzhe 294 2@3EES A4tk Dmind e EE 2571 dohe 17°] 7P B
o] A5t} Fig 132 30709 A%Ate] DSTAE A48 AAE F3 GAroZ Aoxyg 2 2
HZE Al 2ed Arx BF & el olow, By Wizt Hgd AAE w3 2 =
v glth Mypze] FEH £ YA Adwd ALEHHTSF ALEGHT F ¥ & ok 31A]

rlo

-191-



Journal of the Korean Society of Remote Sensing, Vol.14, No.2, 1998

Fig. 13. Binary image generated by applying DSTA  Fig. 14. The resulting lineament map of the study area
to Landsat band 4. estimated through the proposed algorithm.
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