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L0
• Raw data (Digital 

Numbers)

L1

• radiance data

• geo-coded image

L2

• reflectance data

• spectral emissivity

• temperature

• Radiometric calibration

• Spectral calibration

• Geo-rectification

• Atmospheric

compensation

• Temperature/emissivity

separation

Spectral discrimination
• Anomaly Detection

• Image Segmentation

Spectral and spatial information

• Data Fusion

• Context analysis

• Change detection (multi-temporal)

Spectral analysis
• Material identification

• Classification

• Bio-Physical parameters estimation

Processing

Information DomainData Domain

Introduction

Application domain

Mineralogy Precision Farming Vegetation health Defence & SecurityPollution analysis



Atmoshperic effects

VNIR



Atmoshperic effects
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Radiative Transfer Model (RTM)
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Radiative Transfer Model (RTM)
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Autonomous Atmospheric Compensation
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Application domain

Mineralogy Precision Farming Vegetation health Defence & SecurityPollution analysis

Autonomous Hyperspectral System



Unsupervised Atmospheric Compensation for Hyperspectral images 
(UAC4Hyper-VNIR)

VNIR

Outputs

 Scaled (or normalized)

spectral reflectance for each

image pixel (no BRDF)

 Column water vapor

concentration map (per-pixel)

• Flat terrain assumption

• Clear sky condition

• No real-time

• No BRDF

• No shadow compensation

Limitations
Digital Elevation Model (DEM)
Clouds model in RTM???

SW optimization
BRDF model in RTM???
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UAC4Hyper-VNIR: experimental results
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UAC4Hyper-VNIR: experimental results
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UAC4Hyper-VNIR: experimental results

2/g cm

V1

V4

V5

V6

P1_2 R1

V1

V4

R1

V5

Water vapor mapOriginal Image (RGB)

Shadow



Coupled Subspace based Atmospheric Compensation algorithm (CSAC) and 
Subspace Based Temperature/Emissivity Separation algorithm (SBTES)



CSAC+SBTES: experimental results

Sensor

Metadata

Spectral emissivities
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Ground Truth



CSAC+SBTES: experimental results

Radiosonde data



CSAC+SBTES: experimental results



CSAC+SBTES: experimental results

°C

Temperature Map


