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Scanner or Camera
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original grain grain boundary (gradient) watershed segmentation A digital picture of the thin section is produced
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Noise Reduction
ITK
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The image is smoothed while
sharpness is preserved
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Segmentation
ITK
|
Powerful segmentation with watersheds
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Raster To Vector Conversion
ArcGIS
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Grain boundaries are extracted from
the segmented image
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Abstract

In most mines of Iran, mineral detection is conducted manually using a microscope and a
skilled user expert in identifying minerals. Given the time-consuming nature of this
process, such detection will not be economic for large mine such as Sangan. In the present
study, minerals in Sangan Iron Ore mines in Khorasan Razavi province are identified, and
then the percentage of minerals in the image is calculated. For this purpose, the polished
sections of this mine were studied. According to mineralogical studies performed by optical
microscope, the main minerals (ore) include magnetite and hematite and gunges like pyrite,
Chalcopyrite and Pyrrhotite. In this thesis, given the lack of a standard database for this

purpose, a database was created for this mine.

To identify these minerals, after reviewing the database and the proposed methods, color
and texture criteria were identified as two suitable properties for the detection of these
minerals. The feature vector, histogram of dataset images and texture features in the three
color channels constitute the RGB of these images. The classification was carried out using
the nearest neighbor method based on the Jensen similarity criterion. The main advantage
of this method is its accuracy compared to other classification methods. The evaluation was
carried out on the dataset of each mineral, with the results indicating a detection rate of
89% for the proposed method in identifying minerals in Sangan mines. The Pixon method

was used for segmentation in research.

Keywords: Sangan iron ore minerals, mineral detection, nearest neighbor, Jensen similarity

criterion, Pixon segmentation, histograms mean



%/ t&-‘"}&u

Shahrood University of Technology

Faculty of computer

MSc Thesis in Artificial Intelligence

Detection of iron minerals from cross-sectional image using image
processing techniques
By:

Ameneh Hosseini ehsani

Under the direction of:
Prof. H. Hassnpour
Dr A. Abedi
Advisor:

Dr A. Golmohammadi

August 2017



