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Current Mine Modelling Technique

* Manually drilling to obtain core
samples

* Visual inspections
* Slow, safety concerns

* ldentify Materials
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Why ldentify Materials?

* Extracting bitumen from Oil Sand

+ hotwater

- Oilsand: 10-12% bitumen e REER N -
* Mixed with hot water or _,_,_--:--b{-;i

* Bitumen rises to surface e

* Problems: wrong %, clav. breccia, II " [Separation
graben.. o B T .

* Mistakes: LOSSES! SSS I > Tailispnnds b
- Gieg L. (2011).
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Hyperspectral Imagery

¢ H UmanS: 380 nm to 700 nm- Set of brightness values for a single

Images acquired simultaneosusly in raster cell position in the
* Camera: 970 nm — 2500 nm.

Elaann:;armw. adjacent wavelength hyperspaciral image.
* Radiance: amount of reflected
light received.

A plot of the brighiness values
varsus wavelength shows thea
continuous spectrum for the
image cell, which can be used
to identify surface materials.

* Reflectance: ratio of light g W
striking and leaving a target. § o
* Reflectance: Independent %“‘2 """" """" A s S

* Ground Truths

Wavelength {micrometers)




Geomatics: The Solution to All Problems

* |dentify materials using Geomatics technology?

* Equipment
* Specim SWIR Hyperspectral Camera /

* ASD FieldSpec Pro Spectrometer

|
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Workflow: Spectral Library

Spectrometer

1. Radiometric Calibration

2. Smooth Using Savitsky-
Golay filter (FSF Toolbox)

MATLAB

v
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Reflectance

Get the Information
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Spectrometer vs. Specim Camera

ASD Spectrometer (blue) vs SPECIM Camera (red & green)
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Workflow: Spectral Library

Hyperspectral Camera

1. Radiometric Calibration

MATLAB

v

-
ISODATA : n
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Minimum noise transform
Data Reduction
Derive endmembers from ¥ Yes

input image using Pixel Supervised ENVI
Purity Index (PPI) Classification
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You Need from Imagery.
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Brugy Ore Sample




Internal Average Reflectance (IAR)
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|AR: Hydrocarbon Absorption Feature

1730 nm Hydrocarbon Feature 2310 nm Hydrocarbon Feature
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Mine Face in Active Shovel Pit: |AR




Mine Face Classification: 30 Hz 10 ms
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Mine Face Classification: 30 Hz 5 ms
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Challenges and Recommendations

 Field errors: dark frames

* Spectralon Panel

* Ground Truths: not collected in Mine

 Radiometric Calibration Files: Finland




Future: Real Time Mine Model

* Integrating Laser Scan Data

* 3D Classified mine model in real time

* Geographic Information System
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