


A 2017-es NIR Klub el6adasom utolso diaja

Miszaki elvarasok a terepi
snapshot spektroszképidban

* Konnya hordozhatdsag €s nagy mobilitas (2-3< Ora terepen)
* Kissuly (< 1-2 kg)

* Hiperspektralis latasmod (> 100 csatorna)

 Spektralis felbontas (< 5 nm)

* Rovid integracios id0 a teljes képre ( < 1-2 ms)

* Valosideji mérés (egy idOben kep és spektrum)

* Video képesség (15-20 Hz)
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A 2017-es NIR Klub el6adasom utolso diaja

Miszaki elvarasok a terepi
snapshot spektroszképidban

Konnyh hordozhatdsag €s nagy mobilitas (2-3< Ora terepen)
Kis suly (< 1-2 kg)

Hiperspektralis latasmod (> 100 csatorna)

Spektralis felbontas (< 5 nm)

Rovid integracios ido a teljes képre ( < 1-2 ms)

Val6sidejti mérés (egy idOben kép és spektrum)

* Video képesség (15-20 Hz)
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Cubert GmbH, Germany




Video Spectroscopy (WIKI bejegyzes 2012)

= :f‘“ WIKIPEDIA Q Search Wikipedia Search Donate Create account Login eee
- The Free Encyclopedia
Video spectroscopy %A Add languages v
Contents  hide Article Talk Read Edit View history Tools v Appearance hide
(Top) From Wikipedia, the free encyclopedia Text
fion slen Video spectroscopy combines spectroscopic measurements with video technique. This technology has resulted from O Small
References recent developments in hyperspectral imaging. A video capable imaging spectrometer can work like a camcorder and O Standard

provide full frame spectral images in real-time that enables advanced (vehicle based) mobility and hand-held imaging 3 o
spectroscopy. Unlike hyperspectral line scanners, a video spectrometer can spectrally capture randomly and quickly

moving objects and processes. The product of a conventional hyperspectral line scanner has typically been called a Width
hyperspectral data cube. A video spectrometer produces a spectral image data series at much higher speeds (1 ms) and

Standard
frequencies (25 Hz) that is called a hyperspectral video. This technology can initiate novel solutions and challenges in o
spectral tracking, field spectroscopy, spectral mobile mapping, real-time spectral monitoring and many other O Wide
applications. Color (beta)
O Automatic
See also (e _
O Lignt
« Snapshot hyperspectral imaging O Dark

« Hyperspectral imaging
« Imaging spectroscopy
« Hyperspectral systems

References |edi;

« C. B. Su'e, 2012: "Characterization of a hyperspectral chromotomographic imaging ground system"&. Thesis. Air
Force Institute of Technology.

« H. V. Nguyen, A. Banerjee, Ph. Burlina and J. Broadwater and R. Chellappa, 2011: "Tracking and identification via
object reflectance using a hyperspectral video camera" @, In: R. Hammoud et al. (eds.), Machine Vision Beyond
Visible Spectrum, Augmented Vision and Reality, 1, DOI: 10.1007/978-3-642-11568-4_9, Springer-Verlag Berlin
Heidelberg 2011

« D. B. Cavanaugh, J. M. Lorenz, N. Unwin, M. Dombrowski and P. Willson, 2009: "VNIR hypersensor camera
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MIERT ERDEKES?

Valds idejld adatgyujtés
Szkennelés nelkuli mukodes
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mMozgo alkatrész

spektralis adatok

kémiai adatgyujtes

| s idObeli eloszlas felertekelodik




LABORBOL A TEREPRE

(Lab-to-Field Spectroscopy)

* Jelentds valtozason ment at:
- Hardware
- nem-képalkotd (pont vagy spot)
- képalkotd (surface sampling)

- Adateléres és hasznalhatosag a kepalkotasban
- kemometriai modellek
- valOs- vagy kozel valds id6



ELERHETO PLATFORMOK

Scanner
Szenzor tavolsaga: 400+
km felett
Pixel: 0,5-100+ m
Szenzor tavolsaga: Scanner
1-10 km

Pixel: 0,1-1 m

Terepi nem képalkoto spektroszkdpia

% Terepi kepalkoto spektroszkopia

Szenzor tavolsaga:
1,10 & 100 m

(Jung, 2022)



SPEKTRALIS KEPALKOTO TECHNIKAK

nagyon gyors

extrém gyors nagyon gyors lassu gyors
2015- 2010- 80-90’s 2000- 2010-
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= Light Field HSI
= ULTRIS series

+ True Snapshot

+ High spatial resolution
+ High spectral resolution
+ High SNR

+ Time-saving

+ Two-Sensor (pan) avl.

= Multipoint
Spectrometer
= FireflEYE series

+ True Snapshot

+ High spectral resolution
+ High SNR

+ Time-saving

+ Two-Sensor (pan) avl.

- Low spatial resolution
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=  Push-broom
= Specim, Headwall,
Resonon, Hyspex

+ High spatial resolution
+ High spectral resolution
+ High SNR

- Time-consuming

- Requires preprocessing
- Line-scan

= Piezo-actuated Fabry-
Perot
= Senop

+ High spatial resolution

+ High spectral resolution

- Bad SNR

- Non-simultaneous
acqusition

- Spectral-scan

= Filter-on-chip Fabry-
Perot
= |MEC

+ True Snapshot

+ High spatial resolution
- Low spectral resolution
- Bad SNR

- Only multispectral

- Variable band position

(V.Tsyganskaya, Cubert GmbH, 2020



LIGHT FIELD HYPERSPECTRAL IMAGING

Side view - Incident light
4 - LVF (linear variable filter)
(h) < > - MLA (multi-lens array)
- CMOS 20 MP Sensor
chnl chn 2 chn3 chn4 chn5
Top view (x) g

A
..

Resulting Paralax effect g

https://cubert-hyperspectral.com/en/
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LIGHT FIELD HYPERSPECTRAL IMAGING

Correcting the paralax effect:
spectral focusing through automated distance calibration

https://cubert-hyperspectral.com/en/

RGB True Color
Uncorrected parallax effect
No spectral focus set

RGB True Color
Corrected parallax effect
Spectral focus set




SPEKTRALIS VALASZTEK ALTALABAN
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SPEKTRALIS VALASZTEK A VIDEO SPEKTROSZKOPIABAN
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MULTISPEKTARLIS KAMERAK

Different

MicaSense Sentera Quad TetraCam La Quinta
RedEdge MX

4-5 broad spectral bands:
B (400-500 nm)
G(500-600 nm)
R (600-700 nm)

NIR (700-1000 nm), Red-Edge (690-720 nm)



< 50E Euro

SNAPSHOT SPEKTRALIS KAMERAK

BaySpec Senop (Rikola) Cubert VNIR Cubert SWIR
400-1000 nm 400-1000 nm 400-1000 nm 950-1650 nm
www.bayspec.com www.senop fi hwww.cubert-gmbh.de www.cubert-gmbh.de
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VIDEO SPEKTROMETER

(~ 126 g)

A kémiai képalkotas eszkdze
Biokémiai folyamatok mérése és
vizualizacioja

Hiperspektralis video készitese
Terepre és laborba egyarant
Anomalia detekcio

|degentest azonositasa




TEREPI SPEKTRALIS DETEKTALAS
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TEREP!I SPEKTRALIS DETEKTALAS

Reflectance [%]
Reflectance [%]

Reflectance [%]




PARADICSOM BRIX ELOSZLAS ELO NOVENYEN

https://www.youtube.com/watch?v=BRoPvqcidrY




MOZGO OBJEKTUM DETEKTALASA

https://youtu.be/-UoaZzPdRKU?si=v7sMkKu_jlziyO2g
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Wavelength Range
Spectral Bands
Spectral Sampling
FWHM

Bandpass Filter

Spatial Resolution

Total Data Points
Lens

FOV (Field of View)

Max Frame Rate
Data Link

Integration Time

Data Depth
Technology
Readout

Sensor

File size processed

Weight
Dimensions

Options

Entry / OEM Model

450 - 850 nm

51

8 nm

26nm @ 532 nm
LVF

290 x 275 pixel

51x 79750 (4M)
optional, 16, 23, 35, 50 mm

15° (w/o lens) /
lens-dependent

15 Hz / 75 Hz (HFR)
GigE / 10 GigE (HFR)
0.1-1000 ms

12 bit

Light Field
Global Shutter
Sony IMX264

<8MB

126¢g
29 x29xB65 mm

Relay Lens Adapter
High Frame Rate (HFR)
Industrial Housing (IP66)

Premium UV-VIS-NIR
Model

350 - 1000 nm
164

4 nm
Constant10 nm
Mosaic

410 x 410 pixel

164 x 168 100 (24.5M)

35°

8Hz
GigE
0.1-1000ms

12 bit

Light Field

Global Shutter
CMOSIS CMV20000

<55MB

350¢g
60x 60x57 mm

Industrial Housing (IP66)
Underwater Housing (IP68)

Dual Sensor UAVY Camera

350-1000 nm
164

4nm
Constant10 nm
Mosaic

410 x 410 pixel,
1886 x 1886 pixel (Pan)

164 x 168 100 (24.5M)

35°

3Hz
GigE
01-1000ms

12 bit
Light Field, Dual-5Sensor
Global Shutter

CMOSIS CMV20000 /
Sony IMX264

<355MB/<1.2GB
pansharpened

630g
86 x121 x105 mm

Next-Gen HR Camera

430-910 nm

61

8 nm

Constant 25 nm
Mosaic

1000 x 1000 pixel

61x 1 000 000 (61M)

50 mm

16°

17 Hz (8 bit) / 12 Hz (12 bit)
USB 3.0
0.1-1000 ms

12 bit

Light Field
Global Shutter
Sony IMX540

~300 MB

700¢g
40x40 x 217 mm

customizable

Hyperspectral SWIR
Camera

980 - 1650 nm
38

18 nm

Avg. 80 nm
LVF

200 x 200 pixel

38 x 40 000 (1.5M)
25, 35,50 mm
16°, 12°, 8°

80 Hz
USB 3.0
0.1-1000ms

12 bit

Light Field
Global Shutter
Sony IMX990

3MB

140 g (w/o lens)
30 x30x 85 mm (w/olens



UJ IGENYEK

« Rugalmassag

» Fuggetlenseg

« Mobilitas

« Gyors adathozzaferés

« Kepi adat

« Tobb adat, rovidebb id6 alatt



KIHIVASOK

Video spektrometer adatgyljtd rendszer alkalmazasa soran:
« (él és alkalmazas
« Szenzorok és érzékelOk
« Mobilitas és hordozhatdsag
« Adatintegracié és kompatibilitas
« Pontossag es megbizhatosag
« Koltség és koltséghatekonysag
» Felhasznaldi felUlet és adatkezelés

. Skalazhat6sag
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