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ABSTRACT

The study was emphasized on application of the digital image processing techniques for linea-
ment analysis. .

The major lineament of the study area belongs to Choogaryong fauits which many geologists
have studied since 1903. Also the lineament is so significant in geological views,because the linea-
ment runs through Seoul area.

The several image processing methods such as gradient, Laplacian and spatial filter have been
applied, and the spatial filtering is most suitable method for lineament analysis among them.

The lineaments distribute predominently in the N20°-30°E trend and N80°-90°W trend which
have the conjugated relationship each other, and it coincides with the Gyeongsang conjugate
system.

The circular structure of study area was developed by cooling circular joint.
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Hou'ston(1973)% Landsat BR{%e] RExjolzm 2 HH lineamenté] H, A B,
BRAES R Y HHEEY BE %o 13 FRABES HEIAL, =% B Moore
(1983) %2 Landsat ¥®¥-E digital processinge] 8] lineament & s}
Ao BEEEA AT WEBRES #mEsidch

Bl A5 % (1979,1980) of oo Rt @45 29 lineament S WEMo = K
AP A, LB, & (1984) o S& #4 s LS FEM KX 2 digital processing
L 2 lineament B° H, 44Tk

& 5+ Landsat BRFEelAd TL-AE-8H-FBES #5ls NNE-SSW L
AR lineament 2 vehJi MEE BIEE (%, 1984) F Al St AL - Rl
H12] lineament o M/EEM) BFHRES #£3l1 Landsat &KHEZ 1e] lineament & HiH
shi o) oruhi BugEEES) HES BImSHY = o gl

oleat EEE X BH# -+ Landsat MSS2| 19794 10A 12 A¢l #£#&ZEY Bulk #
Ee BIL format CCT¢ 19814 128 3 H¢ BSQ format CCTe|g 121},
19814 128 3 H CCT& WEHHmme] o] WAMeZ deodgle] KIERIPS(KI-
ER 1Image Processihg System) of 2|3t BRI = T2 19794 108 12H BIL
format¢] CCTE FHEAc

!
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I HEHRERS WEEE

W4 s T = /J\§(1903)‘°] BYIZ MBEME (rift valley or graben)zglm X2
Bl K¥F(1937), &iHE (1962), is (1976), 2 (1983), 7T (1983), % (1984) %ol ¢
3l BEse] ghovt & Bol ool MEEA WS Zesln g

7T (1983) & AU LIgGe] SRS HAWe) MAdel 45 KEEMEEY Ahc B
gAre] K or HER MUE R B4R UREBRE WEFS o 45udn v
sk et

F(1983) % RAAH HEST KBERA o8 4@ B2 rdw B (1978) =
B oMt Qv EBAKE e @B B 98 maslda WEK RS
WEBWt HES o5 HIBRo o8 FEao2 Y1 Yotx Hesiy

A ARHEHBT K mwgol M v #EEEs B (1978) o mBApE #Ha



BB EHEF ko] 2|4k LINEAMENT H% ‘ 4
Bao] sEsEe, € (1973) 9 %A el fHEERY Loty BAESEA FARE, FE 2
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Fig. 1. Geologic map of thestudy area (After K.Ch.Na, 1979)
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OI. Digital Processing AU HRHE

BB AL BikEEE Vel o 99 AL ¢ lineament "wlx 3-Zr} o] lineament
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Fig. 2. The geological features which are shown as a lineament (¥ ) on the surface.

o] = HYE ML T, BIREE ¥ HTAEE Fd Ao EEIN HHE /MR Yk
Lineament o] wj3l F&k = Hoegol 2aid £/ 271 1oy, #il=4 O'Leary
(1976) = 1lineament & 1:]-%3} o] w&msh ek

“A mappable simple or composites linear features of a surface, whose parts are aligned in a rectilinear or
slightly curvilinear relationship and which differs distinctly from the pattern of adjacent features and pre-
sumably reflects a subsurface phenomenon.”

& WA+ linement o] FEEA L?EIJQ‘\J_‘L‘E O'Leary® T#ms HAgoY BE
Lol A mEs fRHEER Jebd X ebxlul mESBMe R FES]  lineamento} Mg AT
fE#Ee] 2l A X A8 lineament ( inferred lineament)z}il 3|4 lineament 2] #F

o g3k
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=3 digital o T EEV texture sl &MsE| LIl THEEMS edgezl FE3

53] @ES FEMES oot s, o] A-S  lineament o] —If £ £¥d T,
edgeo} #¢] patterne (REMHE, 1978) 3 o] v+ T Urh
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(2) Step wedge (b) Step wedge with noise (c) Roof
(d) Spike profile (¢) Combination with
of line (2) and (d)

Fig. 3. Profile patterns of edge and line on the imagery
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—ET BES 22 I3 (b #EFS I EA BT Jehie (e BEY Bt 2
#Ehw (A spike kel BimE 23 o= % ()} edge(apt T Aol (et 2 AAT
A ek |

Fig.4+ & W% #HEmR+ 432%F~ column®| Z|H profiled] HE (aj} 2 —HE
BEE (b)2 Jebd Aoz A2 Fig.39 (d), (el (c)] B patternE= MRS
o

olM & Mpel #brh Ad XL FL BEE Mool T Mo FEIR e AL B

sk
7] ] Fol Z fH5Rel A lineament Hhth FHEOoZ the fidA 7€ AH 2L #HH &
FlFEst ok

III.1. Digital Processing

III.1.1. Gradient

Digital gradientela 4 oJejstx AN Yo £ FRAAL R—(1) ( BEBA,
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Fig. 4. (a) digit (Octal) and (b) profile (Decimal) of the 432 column
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1978) ¢l Roberts gradient S FIF3FH
‘ /
max (| £(i, ))—f(i+ L i+ D[ MH(i+1,§)—1, J+D1[)

DR RelA EAsta Sl Al RIS B (i+d, i+d) o A HEo R 517 o Ee)
Roberts gradient: i (i, j) 7} ohx B (i+%, j+¥) ol gleiAl gradiente] E{y

I
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T FEAA EEE Rl hREe

Fig.5 2] (b= Roberts gradient-=

_ Fig. 5.° Results of digital image processing for the extraction of lineameht
(b) Gradient” E
(d) Spatial filtering .

.(3) Inputimage (band.5) -
(9 laplacian
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A HFo] AlSIL MR Zo] lineament 2 Jettm o] A& HscHAYS] lineament il
el = 34 #FAT F7F gt 28y Fig.39 (@9} 72 step wedge pattern ol
A ?ﬁ’ﬁlﬁ""}. :

III.’ 1.2. Laplacian

digital BRfgel i3 Laplacian®] EE#E At X-Q) (KEMH, 1978) o 2r}

£(1,3) =V21(i, i) =Lx% £(1, §) +2y% 1(4, §)
= [f(i+L, D+ -1 D+ £, J+ D +1(4, §~1))1—4£(1, )

ColAR B(E, §) R 2 KF, mEHAC AT 4] REMES] Bzt B, §)9
BEEES T vebdh (i, )7 EHe Skelt FM% ol & AL -V
=7} 93 R EBAAE (£-Vf) (f7} 5¢] under pseudor} 4 v

Fig.SQ] (c)= (b)%] gradient B{%ucl lineament fhel AHEsht Q4] HiFe] Alst
2 Fig. 39 (c) patternzm Z+& roof il AMist= 45w lineament & ol = A
Bsket,

2L

III.1.3. Spatial Filtering

Lt 22 HMAoREE —KNE Mg kg BB 23 ol K H HERMmEY &+
REHH GBS RolwA =, U, GFEH o] HEHY v mEddE THED
Ao ¥H@H=le] Fig., 63 22 3x 3 mask & FIANA & HE HLeuske] linement
el sty filter 3 Abgshgieh 2 #RE Fig. 59 @} 2k
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| O | 0O
0|0 4

Fig. 6. 3 X3 mask for the spatial filtering
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L 2. MRFE

¥|3sl lineament o] =Hg trend H472 10 ° fMiEoZ e BLeR A E-wHE
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o] lineament®] trende] W& 47 &R $-4¢ trend REe) BEgRel oSt uRRAEE
Eiel $RR MEWES T

(@) o (b)

Fig. 7. False color (a) and spatial filtering image (b) of the study area

Iv. Lineament 2| #H&K HME H BN

Fig. 79 (& % #MiRel sl contrast stretehAIZl false color Biieldl
contrast stretehE & w 7E z43%+o 24 pseudo-stereoscopic S FEKSHY
KRS HET o) Y stereoscoped FUASHH lineament I #MHET ¥y 2ol
Fig. 89 (@eo]ct
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Fig. 8. Interpretation map on the false color (a) and spatial filtering imagery (b) of the study area
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Fig. 9. ' Cartesian histogram of lineaments on the false color and spatial filtering imagery

—fKE o2 lineament o] WEHM WHS WaEE EMEAY TR 2 i %9 £Hd g
lineament < M, jERAo) R WE Sol k2 ELS Ae + Yok

A HAREE ol2t3t MBS JHAMEAIZ) 7] $15e) band5 data®ul olu)zl band 7 data 5
spatial filtering3}gl 2w, =3 lineament? FHY MBS o~ 9stH4 band 42] da-
taS AJIAA spatial filtering false color ELES FEH 2 HIFES Ao Fig. 79
(b) & Fig. 89 (bjo| =}

Lineament trend o] 3lel4 N20°~ 30°E 5@ A3} N80° ~ 90° We o L4
T HolI glon o) & 78 AMKE % 70° 24 HdE MRS JElT Qe o)x =
1979, 1984) o] ET: MHEBIFHE S BAHH Systemzst —HIT ek =, o] MY 1i-
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neament £ 1] HERK~EE 3 LW HEF BES AL AT B Fu ek

& ool Vel e TR BREE= KBRS 5] FEslo] 9l 0 NNE-
SSW lineament & HAZ FEfel4d = A9 ZL3 BEE ol BEEdA = Tl Urh
28, Bl lineament o] £sle] dome o Af8rl d; HAWOoZ BT nelxm
ek

22}, A&—-HE)IIHe FE lineament o] R FHrE 2 HHI KEAEEH =
3 BRE oI ¥ WAE 94 L AHolth ol BREE ol R XEAEME
8 EAY koA FELEIRSE BESE cooling circular joint o I AT B
o ze|m wEBel HER 4 dome & o] iR KEAEMAE BA #LHERY Zelth

AE-HE)| MY F lineament& £ (1973), M (1978) &9 ELHARESH 2sld #
HE HBT 2 EEEo s ®wirslgdth 2au 2 #BE R 30590°Q EiEENA
striationo] horizontal 3tAl BEH S &) WA o] Figel ERNBBEI/ELE T T
Cleh (3, o] BiES AEUKES UEiTH L slol KEHELER Y HERY MBS 4
B Ade]l T, EigmEd vehd striationd H/5H MEESHS) T Y ThEK.)
gow, o il £-RiL iRel BED EABH EEL RLUEEI trendst —
AL o] o] EiE-S HEY WEE] EABBE gL Fulsieh

V. & E

1) ##E# ( lineament) ¥HFS 913 Mk BEEEL 8% HA/BEEE] spatial
filter @EEs} 713 WA HKikolch

2) AE-KTJil M4 = lineament = HT4E BB <3l ERBEEEolc)

3) & Bi% BB lineament trendel] Yol4 = NNE ~ SSW Kol <askm
WNW ~ ESE trend 9| A3} H£BBAKE 7ML glom, o]= £ (1979) o] REd HES
WEly Aex BEstEE Systemy —Fsla gk

4) & PR Hgmme BREEE EMS XAR OB 2y FOERS S SEs s
cooling circular jointe] &gk o]}
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