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Classic Observation Methods in Earth 

and Enviromental Sciences

Step 1: Preliminary

fieldwork

Step 2.1 : Actual

Fieldwork



Classic Observation Methods in Earth 

and Enviromental Sciences

Step 2.2:

Sampling

Step 3: Laboratory

Analysis



How much does it cost?

LABOR – TIME

- Excessive preliminary literature work
- Long hours of field work and

unnecessary reporting of irrelevant
subjects

- Up to dozens of time field trips
- Need a huge amount of human labor

AVERAGE COST: 2 hour/1000 m
2

MONEY

- Transportation and accommodation
outcomes

- Sampling instruments
- Laboratory expenses

AVERAGE COST: 150-50k $/1000 m
2



How much does it cost?

- 20 km2 survey area
- Rough and dangerous

terrain
- Multiple riverbed
- Hard to reach remote

location

- Only 3 to 6 km2 area
of interest

- %80 excessive cost
(time & money)



How 

is it 

possible?

Hyperspectral imaging
From Wikipedia, the free encyclopedia

(Redirected from Hyperspectral)

Hyperspectral imaging, like other spectral imaging, collects and

processes information from across the electromagnetic spectrum. The 

goal of hyperspectral imaging is to obtain the spectrum for each pixel in 

the image of a scene, with the purpose of finding objects, identifying

materials, or detecting processes.[1][2] There are two general branches of 

spectral imagers. There are push broom scanners and the related whisk

broom scanners, which read images over time, and snapshot

hyperspectral imaging, which uses a staring array to generate an image

in an instance.

Multispectral image
From Wikipedia, the free encyclopedia

A multispectral image is one that captures image data within specific

wavelength ranges across the electromagnetic spectrum. The wavelengths

may be separated by filters or by the use of instruments that are sensitive 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,[1] and has also found use in document and painting analysis.

Multispectral imaging measures light in a small number (typically 3 to 15) 

number of spectral bands. Hyperspectral imaging is a special case of spectral

imaging where often hundreds of contiguous spectral bands are available.[2]

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


So, what is spectrum?





What to do?
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Spectrum Comparison

Correlation
Coefficient

corrcoef = ?

10 x 18 pixel spectrum10 x 0 pixel spectrum



Spectrum Comparison

Correlation Coefficient (0 – 1)
«corrcoef»

similarity(x,y) = corrcoef * 255

62 62 60 66 68 70 71 79 105 115

62 63 64 64 68 67 72 75 107 118

64 67 64 66 69 68 72 77 121 123

85 94 70 71 68 71 71 77 123 128

118 110 76 63 68 70 67 81 123 119

134 107 70 69 70 71 72 83 129 126

118 79 67 64 67 69 74 85 136 136

101 77 64 67 68 68 73 84 136 137

99 71 66 65 77 83 67 76 141 143

88 75 68 68 93 110 83 74 132 163

89 69 76 76 107 126 94 76 107 162

88 78 87 82 124 133 103 82 84 151

93 82 100 84 131 131 117 101 81 119

93 81 101 82 119 135 131 112 96 108

101 89 105 88 123 135 127 110 113 106

103 97 112 94 123 144 135 115 116 104

114 111 115 98 124 147 142 119 112 84

115 117 114 108 135 146 148 124 113 83





In next episode:
- 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. 



Thanks for your attention.


