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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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does It cost?

. How

LABOR i 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

i Up to dozens of time field trips
AVERAGE COST: 150 -50Kk $/  1000m 2
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- 20 km?2 survey area

- Rough and dangerous
terrain

- Multiple riverbed

- Hard to reach remote
location

- Only 3 to 6 km2 area

of interest it é"
%80 excessive cost

(time & money ) -s.:'ix,?:gés

EXPLANATION
. rrophyliite (kaolinite
Epidote or chiorite Muscovite Pyrophylite Cloud
Kkt . | lperamdon-
- Calcite, abundant ﬁ lize [ Jarosite Water
- Calcite and muscovite/clay - Kaolnite Serpentine Wet sods
- Carbonate and clay/muscovite - Kaolinite and muscovite/clay/carbonate Green vegetation - Not classified

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

From Wikipedia, the free encyclopedia

A multispectral image is one that captures image d
wavelength ranges across the electromagnetic spectBi). ngtf
may be separated by filiers or by the use of instrumerils that are itive to
particular wavelengths, including light from frequencies beyond the visible
light range, i.e. infrared and ultra-violet. Spectral imaging can allow extraction
of additional information the human eye fails to capture with its receptors

for red, green and blue. It was originally developed for space-based
imaging,' and has also found use in document and painting anasis.

Multispectral imaging measures light in a small number (typicall
number of spectral bands. Hyperspectral imaging is a special ¢
imaging where often hundreds of contiguous spectral bands ar



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
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Entrance Slit

Collimating
Optics

Objective
Optics

Scan Line

Hyperspectral linear
pushbroom array




What to do’

\






Band 01 326 nm
& | Band 10 7 434 nm

1410 9 9 10 8 9 10
28 | 26|29 | 27|29 | 29 | 31 | 28 | 48 |
26 N Band 35 i1 54“7 nm
| 151 156 156 161 167 170 177 280 3>. AR
161 162 162 166 168 174 177 185 273 33, qubuRE AL
164 165 164 165 170 174 176 184 201 279 360 GuRECIRRAEIN
175 165|135 9 Band 72 i 720 nm
251 178
370 257
396 374
347 393
316 340
293 318
281 300
271 294
278 284
294 290
307 305
325 315
338 330
360 349
378 371

(o]

O —_
~ w o
(S w

©
N
~

O O O O O
0 N —_ o =
N O oo —_ N

—

o o
o

-
o O
=




Band 01 326 nm
|Band 10 7 434 nm
Band 35 1 547 nm
Band 45 1 594 nm
Band 50 i 617 nm
Band 65 i 687 nm
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Spectrum Comparl on

10X0 plxel spectrum Sl s TG BN T 10 x 18 pixel spectrum

Vs :

Correlation
Coefficient

- corrcoef =7?



~ Spectrum Comparison |

Correlation Coefficient (0 T 1)
¢ corrcoef e

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 .



