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Reconnaissance Scenario

Quelle: https://www.bundeswehr.de/de/ausruestung-technik-bundeswehr/luftsysteme-bundeswehr/drohne-aladin

Quelle: https://www.bundeswehr.de/de/ausruestung-technik-bundeswehr/luftsysteme-bundeswehr/drohne-aladin

Quelle: https://www.bundeswehr.de/de/ausruestung-technik-bundeswehr/luftsysteme-bundeswehr/drohne-aladin

Use-Case
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Typical Sensors on tactical UAV

• VIS daylight cameras and / or IR

• Live-Video for optical real-time analysis

• Simultaneous drone operation and data analysis
Quelle: https://www.bundeswehr.de/de/einsaetze-bundeswehr/efp-einsatz-aufklaerungsdrohne-aladin-5222250



Reconnaissance Scenario

Camouflage Material

UXO
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Targets



Motivation
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Scenario
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VISExample

Hyperspectral Sensor Technology



Motivation
Sensor Setup
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Specim AFX10 & AFX17

• 400nm – 1700nm
• 448 Bands



Motivation
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Spectral Sensor Information

Blue
Green Red EIR NIR Band X

VIS
LWIR • Information changes with band, environment and target

• Processing all bands causes :

• High computational costs

• Not necessarily better detection

• Static use of detector:

• Unstable performance

• Low detection performance

➢ Targeted selection of bands and detectors



Sensor and Performance Modelling
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Sensor and Performance Modelling
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Sensor and Performance Modelling
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Simulation Sensor Context



Sensor and Performance Modelling
Hyperspectral Context and Sens Modelling
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Prediction Band Selection

weight_fh = 0.7

weight_fb = 0.3

hits = np.log(1 + metrics_array[:,12]) /

np.log(1 + metrics_array[:,11])

f_h_uncorr = (metrics_array[:,8] ** weight_fb) *

(hits ** weight_fh)

Context Bands

Elbow Size
Simila

-rity

Sensor Context

Clustering

Sensor Context

Sensor Management Perception Management

Dynamic Detector 

Selection



03.04.2025

Hyperspectral Performance Modelling
Detectors



Hyperspectral Performance Modelling
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Performance Improvements
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Outlook
Ongoing Research

Contextual 
False Alarm Reduction

Final Implementation Hyperspectral 
Management

Optimized
Multispectral Camera

Multi-sensor and -platform system 
integration
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