Digital Image Processin

Doc. Dr. Mehmet Serdar Guzel

Slides are mainly adapted from the following course page:
http://www.comp.dit.ie/bmacnamee



Lecturer

» Instructor: Assoc. Prof Dr. Mehmet S Guzel
» Office hours: Tuesday, 1:30-2:30pm
» Open door policy - don’t hesitate to stop by!
» Watch the course website

» Assignments, lab tutorials, lecture notes
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. H&W“-does it cost?

LABOR - TIME MONEY
- Excessive preliminary literature work - Transportation and accommodation
- Long hours of field work and outcomes
unnecessary reporting of irrelevant - Sampling instruments
subjects - Laboratory expenses
- Up to dozens of time field trips %
- - Need a huge amount of human labor AVERAGE COST: 150-50k $/ 1000 912“.:

| AVERAGE COST: 2 hour/ ;050
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£




cost?

20 km?2 survey area
Rough and dangerous
terrain

Multiple riverbed
Hard to reach remote
location

Only 3 to 6 km2 area
of interest, . R,
%80 excessive cost

(time & money) '{.:"fngf"

Projection: Univeral Transverse Mercator, 2008 7 north B 1 2 MRES

World Geodetic System 1984 (WES 1984 EXPLANATION
Pyrophylkte (kaolinite Cloud

- Epidote or chiorite

may be present)
- Calcite, abundant B ice Jarosite Water
- Calcite and muscovite/clay - Kaolnite Serpentine Wet soils
Carbonate and clay/muscovite - Kaolnite and muscovite/clay/carbonate Green vegetation - Not classified

Muscovite

i

Carbonate, iron-bearing Montmonlionite - Dry vegetation Lithologic contact
- Bond Creek
- Dolomite Aluntte - Snow and ice A Deposit location
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Multispectral image

From Wikipedia, the free encyclopedia

A multispectral image is one that captures image d
wavelength ranges across the electromagnetic spectr
may be separated by filiers or by the use of instrumerlts that are

goal of hyperspectral imaging is to obtain the spe

of additional information the human eye fails to capture with its receptors spectral imagers. There are push broom scanners an

for red, green and blue. It was originally developed for space-bgged roorgescanners, which read images over time, and <n)
imaging,* and has also found use in document and painting arisis. ypelbectral imaging, which uses a staring array to ge

. . : o . in
Multispectral imaging measures light in a small number (typicallg3 t

number of spectral bands. Hyperspectral imaging is a special cglle oR@pectral
imaging where often hundreds of contiguous spectral bands arg@vaila



https://en.wikipedia.org/w/index.php?title=Hyperspectral&redirect=no
https://en.wikipedia.org/wiki/Spectral_imaging
https://en.wikipedia.org/wiki/Electromagnetic_spectrum
https://en.wikipedia.org/wiki/Hyperspectral_imaging#cite_note-Chang2003-1
https://en.wikipedia.org/wiki/Hyperspectral_imaging#cite_note-GrahnGeladi2007-2
https://en.wikipedia.org/wiki/Push_broom_scanner
https://en.wikipedia.org/wiki/Whisk_broom_scanner
https://en.wikipedia.org/wiki/Snapshot_hyperspectral_imaging
https://en.wikipedia.org/wiki/Staring_array
https://en.wikipedia.org/wiki/Electromagnetic_spectrum
https://en.wikipedia.org/wiki/Filter_(optics)
https://en.wikipedia.org/wiki/Electromagnetic_spectrum
https://en.wikipedia.org/wiki/Infrared
https://en.wikipedia.org/wiki/Spectral_imaging
https://en.wikipedia.org/wiki/Trichromacy
https://en.wikipedia.org/wiki/Multispectral_image#cite_note-1
https://en.wikipedia.org/wiki/Spectral_bands
https://en.wikipedia.org/wiki/Hyperspectral_imaging
https://en.wikipedia.org/wiki/Multispectral_image#cite_note-2

Penetrates Earth's
AtmOSp here? Hydrogen

Helium

Radiation Type Radio Microwave

Infrared Visible Ultraviolet  X-ray
Wavelength (m) 10° 1072

YIRS 0.5x10 7

Gamma ray
10° 1020 1012

Approximate Scale
of Wavelength

Helium Emission Spectrum

587.4 nm 706.2 nm
. . | 667.5 nm
Buildings Humans Butterflies Needle Point Protozoans Molecules  Atoms  Atomic Nuclei 250388.8 nm
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Entrance Slit

Collimating
Optics

Objective
Optics

Scan Line

Hyperspectral linear
pushbroom array
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Specirum Companson

'10 x 0 plxel spectrum _' Al | . e 10 X 18 plxel spectrum i3

Vs :

Correlation
Coefficient

- corrcoef = ?



- Spectrum CmeC"'i.SOn

Correlation Coefficient (0 - 1)
«corrcoef»

similarity(x,y) = corrcoef * 255
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Open source deep learning
framework for advanced
spectrum-material data
matching.

More flexible spectral data
type support.

Low cost VIR range
hyperspectral imaging
hardware and UAV integration.
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Thanks for your attention.



