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1. Ṫ̛₅Ữ
Å ˌ⅝
Å ҥ╪ ̯ⱳ
Å Ṫ̛ἡἌ

2. Ṫ̛ ᶉג
Å Snapshot

Å Snapscan

Å Linescan

Å Mobile

Å Drone

3. ̰ϿΩ ↔Ợᴗ
Å з‰ / ụᵝ פֿתּ /
Å ὡֿפ / ὡ▫∟
Å ˿ / ̰Ḣ
Å ᶷ ◓ / ‚
Å ͙
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Ң╧  ̬Ɑ
ṧ̘͖ ṧ̘ ₂ừ₂ שừ

- ⁴ἳ ᾂ ╧Ң ײ
-  ˉ╢ ♩ ╩ ›Ἁᵠ Ң╧  ӣ

- RGBᴘ ̬ἘӅ ₂ שừ
- ᾋʾ̄Ἅ̐ ┘ở  RGB ḣӢ

- ╧ḅּק₫ ṧ̘♩ṏʷ Ӆ Ң╧  ẁ
- Ҋừᶶ╢ Ἐ╖ ϫ Ͽ Ὕ ▐ѡ ╧ḅּק



Ң╧  ̬Ɑ

ṧ̘ 

ᾋʹ : ׇ╩ᾂ  ḟᾌ
̎ʹ  : ᾂЁἂ ḟᾌ 400nm       Wavelength         700nm̎ʹ 

 Ἕ╢ ṧ̘Ң╧



Ң╧  ̬Ɑ

Å ♠♥  Ṫ̛ Ḧӥ╥ ⱳ ╖ᴛ 

ᾎʻ  ̯

Å ₅ӈ ╪Ḉּת╥ Ṫ̛
(spectral axis)⁄ ҉ Ѥ ҥ╪
ᵑ ↔ ⁴ ҍỮᶹ ṪἍ

Å ╪Ḉּת ẋ̪, Ḧӥ ⁷ụ, ̕ᾔ 

₅⁵ Ṫᵆ Ӯ ѻ‚  ῼ̆ᵙּצ
╙ ╪↔  ╪Ḉּת ṪἍ

ǌ1

ǌ2

ǌ3

Œ

ǌn



ṧ̘ ἜἉ / Filter-based

Å ḙҵ  ̑♬╙ ↔  filter patterned on chip ̯ⱳ



ṧ̘ ἜἉ / Filter-based

Å ᶹᵙ♠╬ ḓ ̛ ́ ′╪ Ṫ̛₅Ữ Ӧ

Fabry-O­qnsstructures

▓ⱦ ▪╛╬▫▼Ᵽ



ṧ̘ ἜἉ / Filter-based

Å  ̯ⱳ╥ ӥ≢‡ ̯Ἓ

400nm            1000nm

Snapshot mosaic
16 / 25 bands

Snapshot 4 bands
Snapscan
150 bands

B     G     R    NIR 400nm            1000nm



ṧ̘ ἜἉ / Filter-based

Sanpshot Hyperspectral Camera

VIS / NIR

SNAPSCAN Hyperspectral Camera

VNIR



ṧ̘ ἜἉ / Optic-based

Å ̓  Ṫ̛̛ ́
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ṧ̘ ἜἉ / Optic-based

Å ᾅ╬ג (Push-broom) Ḣᾏ╖ᴛ Ṫ̛₅Ữ Ӧ

640 pixels, x
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1700 nm

Visualization in 1290 nm



ṧ̘ ἜἉ / Optic-based

Imaging Spectrograph (Standard Type)

VIS / VNIR

Imaging Spectrograph (Enhanced Type)

VNIR / NIR



ṧ̘ ἜἉ / Optic-based

Linescan Hyperspectral Camera

FX series VNIR / NIR / MWIR

Linescan Hyperspectral Camera

SWIR



ṧ̘ ἜἉ / Optic-based

Push-broom Scanner

Desktop

Push-broom Scanner

Customized



2. ṧ̘ ᶆׇ



Camera types

ÅSnapshot ŘᾂЁἂ 

ÅSnapscan ŘᾂЁἂ + ׇ╩ᾂ  

ÅLinescan Řׇ╩ᾂ  

ÅMobile Ř Ҋ

ÅDrone ŘӢᴚ ᾋᾂ



Snapshot Spectral Camera

Å ḙҵ  ̑♬╙ ↔  filter patterned on chip Ṫ̛ ἡἌ

Å One-shot ₅ Ḣᾏ

Å ʺṋ̆  ̯ⱳ



Snapshot VIS / NIR
Snapshot VIS Snapshot NIR

̑ʼ Ữҵ 2048 x 1088 ἢ (after reconstruction)

Ṫ̛ Ḧӥ 16 Ḧӥ 25 Ḧӥ

◑ Ḹ─ 460 ~ 600nm 665 ~ 960nm

FWHM < 15nm collimated < 15nm collimated

♬ ἶҵ ҍ 120 hyperspectral cubes/sec

Bit depth 10 bit

ὡ̛Ṩ 16 / 25 / 35 / 50mm, F2.0, C ᵡ⇔

̛  Ṓ♬ Software corrected

ᾐ ╬ ╪ᾅ USB3.0 + GPIO

͙(mm) 31(L) x 26(W) x 26(H) 31(L) x 26(W) x 26(H)

ᶴ˭ 32g (ᴈּנ ⱠΩᾎ) 32g (ᴈּנ ⱠΩᾎ)



Snapshot HSI Mosaic software

Single band images SAM classification



Snapscan Hyperspectral Camera

Å ḙҵ  ̑♬╙ ↔  filter patterned on chip Ṫ̛ ἡἌ

Å ϿṨ ᾅ ₅ Ḣᾏ

Å ̆ Ữҵ╥ full spectrum ╪Ḉּת



Snapscan Hyperspectral Camera



Snapscan VNIR
SNAPSCAN VNIR

̑ʼ Ữҵ ҍ 3600 x 2048 ἢ

Ṫ̛ Ḧӥ 150 Ḧӥ

◑ Ḹ─ 470 ~ 900nm

FWHM < 10 ~ 15nm

♬ ἶҵ 2s ~ 20s (depends on acquisition parameters)

ᾅ  ᾎᾅ Ͽ◑  piezo scanning platform

Bit depth 10 bit

ὡ̛Ṩ 20 / 24 / 35 / 50mm, F2.0, Cᵡ⇔

Їʻ Ḣᾏ fan based + TE cooling electronics

Ἠ ▫ҿ ₅♩ ⱳ♬╙ ─  ͙́ᾏ Ἠ  Ͽ◑

SNR > 100 ~ 200

ᾐ ╬ ╪ᾅ USB3.0 + GPIO

͙(mm) 100(L) x 70(W) x 70(H)

ᶴ˭ 645g (ᴈּנ ⱠΩᾎ)



Snapscan HSI Snapscan software

Live view display for acquisition mode Image analysis and classification in cube display mode



Linescan Hyperspectral Camera

Å ̓  Ṫ̛ ̛ ́

Å ᾅ ╬ג ₅ Ḣᾏ

Å ̆ Ữҵ╥ full spectrum ╪Ḉּת



Linescan Hyperspectral Camera



Linescan Hyperspectral Camera



Linescan FX10



Linescan FX17



Linescan FX50



Linescan FX120



Linescan SWIR



Linescan LUMO data acquisition software



Mobile Hyperspectral Camera

Å Ӱּת  ᶉג Ḣᾏ╥ ҍ  Ṫ̛ ᶉג

Å ♬⁄Ἄ ṪἍּͥת ▫═♠ ⇔↔ ʺѫ

Å Ͽ◑ GPSŋ  ↔  ♬ҥ╪ ╥ ─ ♬Ṓ ͙ᴜ

Å USB⁷˺ ֞Ѥ WIFIŋ  ᾐ╙ ╪↔  ∟˶ Ⱡ‡



Mobile Hyperspectral Camera



Drone Hyperspectral Camera Linescan

Å Push-broom Ḣᾏ

Å GPS/IMU  ἡἌ

Å ѻ‚ פ   

ᶙ ︠

Sensor Type
Push-broom Line 
Imaging Spectrometer

Detector Type CCD/CMOS hybrid 1408 
spatial pixels

Focal Length / FOV 16mm / 29.5degrees

Spectral Range 400 ~ 1,000nm

Spectral Bands 155 bands (2bin)

Spatial Pixels 704 pixels (2bin) 

INS GPS + Mems IMU

Size / Weight 13.7 x 8.8 x 7.1cm / 680g



3. ̭ϼ№ ↑ ởᴔ



д‭ Farm Mapping

╪ꜙ з▬ᶹ ᾏṊ



д‭ Biomass Mapping 

аự ₅⁵ : ủ Ⱡ ủ   з▬ᶹ╥ ♣ӈ Ữ ᵑ 



д‭ Precision Farming

̑↔ Ṫ̛ ᶉג Ӧ ₅Ữ ▬ᶹ Ữ , ◓Ḥ ᶔ♠, ὡ ḓ ὡ װ  ᾎ͙ ₉



д‭ д□ᶶ ṧᵃ 

ṇ ꜙ⁄ ҍ  Ṫ̛ ג╪Ẅױᵙ ̯ SAM(Spectral Angle Mapper) Ṫᵆ ╪Ḉּת



д‭ ṋ  ᶘѮ ᵝ 

ˁ͍ᵆ ͙תᵡᵒṎ(ҿ̆Ṏ) ˤ



д‭ ṋ  Ɑ͖ ּק

Ợ̓Ϯᶴ ʾựᶴѮ ᵡᵒṎ ŕ̰ᵞз‰̓ ∟ ◑ ₅ ̓ᾒ ḓ ▪ ₅╙ ─  ᾒ ᾒ↔  ᾒ ᾎᾅ



д‭ ᾌỵ ּקὝ(Vegetation Index)



д‭ ᾌỵ ּקὝ(Vegetation Index)



д‭ ♩͈ ᾌỵ ּקὝ(NDVI)

True color image Red Edge NDVI



д‭ Ὕṧ ר ּקὝ (WBI)

ᾌỵ Ь  Ὕṧ ר Ṇ › Ӹᵍ Ἐ



д‭ ᾌỵ ּקὝ : ᾌᶶ Ь Ὕ (PSRI)קּ 

Carotenoid₫ Chlorophyll╢ Ẉ┬╖ 

ᾌỵ╢ ᾂ ᴃᾂ ╕ ὟἘҲ



д‭ ᾌỵ ּקὝ : ᾌỵ ˃Ɑ ּקὝ (EVI)

‗ Ḑ Ҋ͖╢ ₂ ᾌỵ╢ ʾҲ ╩ל ╖



д‭ ᾌỵ ּקὝ : Ữἲ Ӎʾ ּקὝ (SIPI)

ᾌỵ╢ Carotenoid ₫ Chlorophyll ╢ Ẉ› Ҋ

ḇʾἘ╖ ╧↑  ᾌỵּקὝ 



д‭ SAM Classification



д‭ SAM Classification


