[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1400.9.4.5.8 ]

[ DOI: 10.52547/jgit.9.4.63 ]

&?&b#idz:@u’ﬂgy;

- _//J . . 5 A 100 yliwoj o lg> 6 jlosk (ogs Jlw
Vol.9, No.4, Winter 2022

o A Y —Ae
LA,

D 9).: oJlao
DOR: 20.1001.1.20089635.1400.9.4.5.8

G20 53500 Gl yiwl aubo

# s> oL LS ¢‘s,e) S|

Ol oy (23 slooaSiiils sy S Sledbl g (6l Al cwaige 0aSiily )90 5l roriw (5,558 (geziils - )
Ol oRails ¢ 3 (sleoaSasly sy o GlSe Sledlbl g (5 )10 paids pwaige 0aSLils ()98 3l yioiw 09,8 JLolisl =Y

VEeNY e calie (s gyl VFe BN e il s g

PRV

oo dilels BLIST (gl Loy, (oo imyms 51 (S0 45 el o] gttt § Slo 5o (255 gy )90 3l it sloo )l 51 (S
Seiekagn 5 Seked ST lalo T plulid Gaios (ol 5 Ban s g e blE Glailr 5 o go25 350 (et a2
Slisay 0255 Sy sl cl 8 sl (6000 o a8 0390ma (ymas 9 SrgS olasl b LAZST cloosgae 5o (wilabus by dagi )
Cusli g (b g (ot e g el i la il p iy Il soleiing o558l 50 L (b Bres (G255 (cas slaaSt
45 43 39,5 5l (ASTER) jiaol oaizmies (RGB) 55, 5 (SWIR) olisS zge Jsbo 30,5 gole (glaosls (g3luoolol (gl bzsnl (slaools
9 hlize gl Sy 5,508 aloyo o 45wl o LS aS- IS0 (6 k5 bo gl (ol (CNN) (isglygils coae oSl o pll
Gl RSy b Lo So bl es (sl 0 wdgi la Sy liSaS alse o g ol gl line slagulibe o sl S
g ool Izl cdpm liw p s jo &dly "ol S ailes” pb 4 axlllas 550 (BlisST 0sgaome pglad (gl Hlai 9,50 A e WSS
o ool diged AT (69, (oloningsy 9 owlid i b, 5l odel Canss s Slawe 2b5,l sl ol gl Eeinl dilate Sl S 3blie

ong 5 ab gleils dihite oMb 5 e 53ke sy 4dE 59, o e b lu TS swiin LSle gl sl § S gl plesl b
5+ A% (10U) gloixl (55, STal Lasls o« FYY Y leal o s AFY seules sl o bl cds b adlaie sl gl S ololes
ol 55 slhails e ulul 1 oas all waalllae 5,50 ailaia ;5 doyd T o o 5,he uSilin 5 doys A Fis apieds s

Al Cawdy (Sdxe olso Cl):':;:...J Sz 6l glaassl 5 ands oo bl

2Bl (6 Sl ¢y90 3l o ¢ Sl T8 cwain sl Sl (g 51859 e LS : aoslg allS

*

Ol el ns el oty ¢ 8 slooaSasly sy ¢ e Sledbol 5 (5 I paids pwdige 0aSaSls 535l o § (55l 518 05 5 10005 SIS odun g
SYASVVFAYY il
Email: rshahosseini@ut.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1400.9.4.5.8
http://dx.doi.org/10.52547/jgit.9.4.63
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.4.5.8
http://jgit.kntu.ac.ir/article-1-852-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1400.9.4.5.8 ]

[ DOI: 10.52547/jgit.9.4.63 ]

39 9 9,)la0 0y g ddced dilaie oyl TSl dilaie
L cangil Cbigm o IS o5, JoSis b 092y O j900
D9 s (plwlid Co IS —CoSgn - W e | LSS
oo plBd a8 cl Sle S egr TS dilais
by SEb,T Gle S0 5 ol (G peo e,
drwgd e 5110 ez g o o LS ddlais
F Ly, adlaie .ol gl g sl ey o
S0y L g oo ablaie (nl (S o) SO SE
O3 o 550 L g Mgl Saire 0095 dy (o
Jasl Jloy ol darsme a4 o (0035 50 (i
aS adlie ool Al g adlate aloa ool
U_J)J.S ...))‘Q \)9_9'5 c)‘ﬁ_.o.b ‘w‘ M.Ia..uo UJ))(5>)L>
)_,..7-‘ GLEJLM: B ! olj_o..b QT l_: )_u usv\._u‘
oo w58 blie adlllhas slp (5 b oylidme
sbaz slaosls 5l (o, sl S5 s5l> sbl)
ETMH) ais iy eodgo il glodiomiw
ogmaly gloosls (OLI) o) Slidas jls y g
(ASTER?) s pliss ad, iy 5,0, s g S5k
‘_gl_égm " 5 C;La’g}"ﬁ) U‘ M/ W 5).1 w“ ‘.\J"oé; oolawl
5 =y IS GloS 5 Lol sleaalie 4 o (gl
bl s3lwi)b lp 1y (sl agly Bl o 595!
oo sla LS [ 5 ¥ Y] slad 5 1S st yle S

Ol ez 5o (Fore Bl (n e 5l 685

¥ Potassic Zone

¥ Phyllic Zone

¥ Argillic Zone

¢ Propylitic Zone

* Enhanced Thematic Mapper Plus
¥ Operational Land Imager

* Advanced Spaceborne Thermal Emission and
Reflection
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¥ Principal Component Analysis
¥ Minimum Noise Factor
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' Spectral Angel Mapper

¥ Matched Filter

¥ Mixture Tuned Matched Filter
¥ Linear Spectra Unmixed

& Compression Energy Minimize
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' Support Vector Machine
¥ Restricted Boltzmann machine
¥ Random Forest
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' Band Ratio
2 X-Ray Diffraction
¥ Directed Matched Filtering
¥ Spectral Signature-based Filter
5 Least Square Fit
A
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' Deep Learning
¥ Convolutional Neural Network

¥ Mavic2Pro
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Abstract

One of the applications of remote sensing is to study and classify the alteration areas, which is one of the
fastest methods to explore the porphyry copper deposit, determine its accumulation center and location of
drilling points. The aim of this study is to identify argillic, phyllite, and propylitic alterations in small
exploration ranges and to determine porphyry copper accumulation area as well. In this regard, an algorithm
on the basis of deep convolutional cane crusts was designed. In the proposed algorithm, first, preprocessings
such as geometric and spectral correction and repairing and training data amplification were performed in
order to prepare RGB and SWIR data of the ASTER sensor to enter the chip. The proposed convolutional
shear chip (CNN) has a coder-decoder structure that in the coding stage different and efficient features are
extracted at different scales and in the decoding stage the generated features are combined to estimate the
alteration regions. Then, the desired network was implemented for the images of the studied exploratory area
called "Customs Mouth™ located in Jiroft city, and the alteration areas of the region were extracted. For field
evaluation of the results, lithological and geochemical methods were used on 84 samples. By merging the
network results, extracting the geometric structure of the alterations and locating it on the fine copper and
gold interpolation map of the region, and examining the lithological results, the alterations of the region with
a statistical accuracy of sensitivity parameters: 0.943, F1 score: 0.472, loU: 0.896 and lithographic detection
accuracy 92% and an average copper grade above 4% were identified in these areas. The digging trenches map

to extract mineral deposits was obtained on the basis of the detected alterations.

Key words: Porphyry copper deposit, Geometric structures, Alteration, Remote sensing, Deep Learning.
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