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1- An Image processing algorithmic method for exploration of mineral deposits,
International Conference of ELECTRONIC GEOPHYSICAL YEAR, June-2009,

Pereslavl-Zalessky, Russia.
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Cr EZT-CAN-3-2 Du R74-B-2
Cr EZT-CAN-3-2 Du R74-B-3
Cr EZT-CAN-3-3 Cr R74-C-1 541550 | 3027336 910
Cr EZT-E-1 541051 | 3026628 890 Cr R74-C-2
Cr EZT-E-2 Du R74-D-1 541535 | 3027329 895
Cr EZT-F-1 541041 | 3026628 889 Du RZ8-A-1 541824 | 3027462 882
Cr EZT-G-1 541100 | 3026620 906 Du R78-A-2
Cr EZT-G-2 Du RZ8-B-1 541827 | 3027480 881
Cr EZT-G-3 Du R78-B-2
Cr EZT-HA 541086 | 3026622 910 Du RZ8-B-3
Du EZTA1 541080 | 3026613 893 Du RZ8-C-1 541693 | 3027474 925
Du EZT1 Du R78-C-2
Du EZTH-2 Cr RZ8-D1 541824 | 3027476 879
Du EZT-2 Cr RZ8-D-1
Du EZT-J-1 541081 | 3026607 880 Cr R78-D-2
Du EZT-J-2 Cr RZ78-D-2
Du EZT-J-3 Cr RZ8-D-3
Du FET-A 540580 | 3030710 761 Cr R78-D-3
Du FET-B-1 540594 | 3030687 755 Cr NAZ-AA1 540339 | 3028290 947
Du FET-B-2 Cr NAZ-A-2
Cr FSH-A-1 £37964 | 3028910 797 Cr MNAZ-A-3
Cr FSH-A-2 Cr NAZ-B-1 540342 | 3028292 945
Du FSH-B-1 537960 | 3028903 ™ Cr NAZ-B-2
Du FSH-B-2 Du NAZ-C-1 540336 | 3028310 925
Du FTA-A-1 Du NAZ-C-2
Du FTA-A-3 Du MNAZ-C-3
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N = number of directions = 360/direction degrees
DirectionalDensities = an array with N elements
For all elements i DirectionalDensities
Set the itial value to 0
Set CenterX = imageWidth/2 , centerY = imageHeight/2
For all pixels
It pixelValue = 1
xDif = current X — CenterX:
yDift = -1 *(Current Y- CenterX),
Set 0 = arctg (vdift/xdiff),
DirectionalDensities [ 6/N] = DirectionalDensities| 6/N] + 1
End for
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Cr or gang? samples KUTM) | Y (UTMY | £ (m) Cr or gang? samples KUTM) | Y (UTM) [ Z(m)
Px ANT 539853 | 3027423 1023 Du SHR-A1 539607 [ 3029539 995
Cr EZ-A1 Du SHR-A-2
Cr EZ-A2 541155 | 3026625 880 Du SHR-A3
Cr EZ-B1 Cr SHR-B1 539642 | 3029551 870
Cr EZ-B-2 Cr SHR-B-2
Cr EZ-B-3 541149 | 3026635 883 Cr SHR-B-3
Cr EZ-C1 541196 | 3026626 885 Cr SHR-C1 539638 [ 3029547 968
Cr EZ-C-2 Cr SHR-C-2
D EZ-C-3 Cr SHR-C-3
Cr EZ-CAN-1 540864 | 3026602 906 Cr SHR-C4
Cr EZ-D1 539646 | 3029564 Du SHR-D1 539646 [ 3029564 984
Cr EZ-D-2 Du SHR-D-2
Cr EZ-D-3 Du SHR-D-3
Cr EZT-CAN-1-1 Du RZ4-AA 541591 [ 3027328 986
Cr EZT-CAN-1-2 Du RZ4-A-2
Cr EZT-CAN-1-3 Du RZ4-A-3
Cr EZT-CAN-3-1 | 540845 | 3026599 533 Du R74-B-1 541587 [ 3027324 983
Cr EZT-CAN-3-2 Du R74-B-2
Cr EZT-CAN-3-2 Du R74-B-3
Cr EZT-CAN-3-3 Cr RZ4-C1 541550 [ 3027336 910
Cr EZT-EA 541051 | 3026628 890 Cr RZ4-C-2
Cr EZT-E-2 Du RZ4-D-1 541535 [ 3027329 898
Cr EZT-F-1 541041 | 3026628 889 Du RZ8-A-1 541824 | 3027462 882
Cr EZT-G1 541100 | 3026620 906 Du RZ8-A-2
Cr EZT-G-2 Du RZ8-B-1 541827 [ 3027480 861
Cr EZT-G-3 Du RZ8-B-2
Cr EZT-HA 541086 | 3026622 910 Du RZ8-B-3
Du EZT-11 541080 | 3026613 893 Du RZ8-C1 541593 [ 3027474 925
Du EZT-I1 Du RZ8-C-2
Du EZT--2 Cr RZ8-01 541824 [ 3027476 879
Du EZT--2 Cr RZ8-0-1
Du EZT-JA 541081 | 3026607 880 Cr RZ8-D-2
Du EZT-J-2 Cr RZ8-D-2
Du EZT-J-3 Cr RZ8-D-3
Du FET-A 540580 | 3030710 761 Cr RZ8-D-3
Du FET-B-1 540584 | 3030687 7h5 Cr MNAZ-A-1 540339 [ 3028290 947
Du FET-B-2 Cr MNAZ-A-2
Cr FSH-AA1 537964 | 3028910 797 Cr MNAZ-A-3
Cr FSH-A-2 Cr NAZ-B-1 540342 [ 3028292 945
Du FSH-B-1 537960 | 3028903 791 Cr NAZ-B-2
Du FSH-B-2 Du NAZ-C-1 540336 [ 3028310 925
Du FTA-A Du NAZ-C-2
Du FTA-A-3 Du MNAZ-C-3
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Abstract

In this study, several image processing techniques have been studied for the mine scale
exploration for chromites deposits. Traditional exploration methods are based on
gravity, magnetic and structural geology, which suffer several shortcomings, including
lack of sufficient geophysics methods. This is because of almost equal density of rocks
containing chromites. The method introduced by Kravchenko (in Kimbersai chromite
deposit) is a qualitative method and cannot be automated. Obtaining a data base, based
on this method by optical method is time consuming and costly. The other reasons
could be addressed by the existence of different kind of ore deposits and uncertain
exploration status of many chromites deposits. These shortcomings make the
interpretation process time consuming and costly, as well.

The proposed technique in this research requires nothing more than an ore microscope
fitted with a digital camera, and a PC which will run off — the shelf image processing
software. This method works, despite the fact that the image analysis technique
includes a wide range of mineral substances from sulfide to coal, iron to rare elements
and diamond, and from bauxites to clay. Using the image processing technique, color,
brightness and morphometery analysis can be done in a quantitative method. Because
optical characteristic and physical phenomena of minerals can be explained more
clearly. We outline here a relatively automated method, which uses standard image
processing techniques to acquire size, shape and model data for chromites phenocrysts
and voids in a suite of donate Alpyan, in Faryab mine area (SE Iran).

Based on the proposed method estimated and calculated geometric attributes
(parameters) of minerals and natural elements in microscopic and low density scale are
stored in a data base. This is based on their brightness and morphometery properties by
a computer based optic-geometric image processing method.

Computationally, the introduced technique make possible, without exploration drilling,
the distinction between blind mineralization and false ore mineralization. The
methodology developed in this research has been verified by testing it on various real —
world mining geology projects. The end result of this study gives promises for
chromites exploration in mine scale using an algorithmic digital image processing
technique.

Key words: microscope image processing, Chromite, Faryab, liniation



Shahrood University of Technology

Faculty of Mining, Petroleum Engineering and Geophysics

An Image Processing Approach for
Chromite Deposits Exploration (case
study: faryab chromite deposite)

Barat Ghaviandam Emamverdikhan

Supervisors:
Dr. Mansour Ziaii
Dr. Ali A. Pouyan

MSc. thesis
junY e\



