Geological Outcrop Modelling and Interpretation Using Ground Based Hyperspectral and Laser Scanning Data Fusion
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Ground based lidar has become a widely used method for the capture of geological data
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and the creation of 3D virtual outcrops, useful for understanding hydrocarbon reservoirs and SpeCtraI Mapplng
aquifers. Many lidar systems are equipped with a digital camera and afford the creation of Dolomitization increasing the porosity of limestone and can improve
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photo-realistic 3D models. However, the mapping of geology is restricted to the visible light
spectrum and is limited in its ability to detect variations in lithology and geophysical properties.
The semi-automatic extraction of geological features from the lidar data and the digital images
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and automate the generation of 3D outcrop models of nearly vertical cliff sections. To carry out
the integration, a cylindrical panoramic camera model was used. The method has been tested on
carboniferous limestone in the Peak District (UK) to map and quantify dolomitization. _ wavelength in um

& 5
wavelegths. - !&g,,, S PR

absolut reflectance in 102 %

typlcal absorption bands

Vegetation

End-member collection based on pure pixel indices

Case Study: Manystones Quarry - Brassington
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Qanysones T * Dolomitization of Dinantian carbonates at late Carboniferous or Permian time. Data Fusion
. - Two stages of dolomitization, second stage with significant Fe and Mn.

Peak District National Park * No pure dolomite.
Carboniferous Limestone

» Linear array based cylindrical panoramic
camera model.
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Result As the spectral data show, the alteration of the upper portion to dolomite is not uniform and is incomplete.
Residual patches of limestone prevail and the degree of dolomitization varies. The spectral images allow
Spectra| Data Processing quantification of the spatial distribution of dolomitization. Variations in dolomitization are interpreted to

1. Image calibration result from differences in diagenetic fluid pathways.

highly dolomitized limestone 4 % pixels

. L. .. moderately dolomitized limestone 28 % pixels
Interpretation from the photo-realistic 3D model:j; e non altered limestone 11 % pixels

and field observation . - Sod e 8 non outcrop 57 % pixels
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2. Maximum Likelihood Classification (accuracy 98.98 %)
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Further development and testing of the system will follow. This will include:

3. Main Noise Fraction Transform (MNF)

A ——— I Calibration of the Manystones Quarry case study results with spot sampling and XRF.
. Eemaloesofthe li.  Further testing on a second limestone-dolomite outcrop.
frst 30 components lii. Testing the system on outcrops with different mineralogical characteristics,
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i.e. moving beyond carbonates.
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