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Fused image
• Red, Green and Blue 

Applications of the Multi-Spectral Camera
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Fused image
• Green and Blue, Near Infrared (IR)
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Applications of the Multi-Spectral Camera
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Refining the requirement
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Original requirement (selected examples)
• 6  Spectral bands plus laser range finder

• High Definition (HD) video format

• Synchronised image capture

• Configurable mounts – positioner and laboratory

• Radiometric and geometric calibration

• Fiber optic data transmission

Proposed system (selected examples)
• 4 Spectral bands

• 1.4 Megapixel sensor, HD capable optics

• Synchronised image capture

• General purpose mount

• Rigid transform for image registration

• Standard Gigabit Ethernet data transmission
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Concept Development – Sensor units
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System architecture
• Consists of 4 similar sensor units

• Mounted on a single mechanical mount

• 12x Optical zoom with 1.4 Megapixel industrial GigE camera

• 4 spectral bands – Red, Green, Blue and Near Infrared

• Filter cartridge of optical filters



Concept Development – Control and Support
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System architecture
• Operates on GNU/Linux operating system

• 8 Tb of data storage

• Dual monitor display, one for GUI and one for images

• Sensor unit power supply and signal distribution enclosure



Multi-Disciplinary Team
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GUI and Image Processing

Bernardt Duvenhage, Nelia Lombard

Documentation and Acceptance Test Procedure 

(ATP)

Gladys Sonko

Electronics and Embedded software

Deán Aucamp, Marietjie Blignaut, Herman Visagie

Opto-Mechanics and Packaging

Warren Cowley, Mark Holloway, Ipeleng Mathebula

Test and Evaluation

Bertus Theron



Evaluation rational
• Data-sheets for COTS optical systems have limited 

performance data

• Optronic Sensor Systems (OSS) has the facility, 

Optronics Test and Evaluation Laboratory (OTEL), to 

benchmark and verify conformance

• Bench-marking the COTS lens allows performance 

comparison of future units or similar systems

• Optical wavefront interferometry is used to evaluate the 

lens

• One measured parameter, namely cut-off frequency, of 

the lens was compared to the manufacturer’s data-sheet

• One measured parameter, namely cut-off frequency, of 

the lens was compared to the manufacturer’s data-sheet

Hardware evaluation - COTS lens
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Hardware Design – Sensor Unit
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Key design elements

• Integration of COTS 

hardware

• Environmental 

protection

• Dust

• Water splash

• Sun exposure

• Spectral filter 

cartridge 

• Cable looms and 

routing

• Kinematic mount

• Designed for 

upgrade path



Hardware Design – Power Supply and Control signals 
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Key design elements

• Ethernet to 4 channel 

RS422 serial comms

• External video frame 

synchronisation

• System power supply



Progress Reporting
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Client feedback

• Managing potential 

risks and offering 

solutions

• Status of task 

progress
`



Hardware Manufacture
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Supporting local industry
• Precision Engineering shops

• Surface treatment industry



Hardware Manufacture
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Supporting local industry
• Sheet metal industry 

• Specialised paint industry



System Integration – Sensor Unit
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Integration process
• Each sub-assembly is integrated and the build data recorded 

for configuration purposes 

• Each fully assembled system is set-up and verified on the 

OTEL Day / Night resolution test bench



Software - Graphical User Interface (GUI)
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GUI functionality
• Single and global lens control

• Camera setting controls

• Image view selection

• External sync control and system status

• Selectable recording and snap

• Image fusion selection

• Live / playback view controls



Software - Image Processing - Computational Alignment
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Image registration
• Basic 2 point homography

• Manual feature selection for alignment

• No lens distortion, near field or perspective correction 



Software - Image Processing - GUI
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Image presentation
• Pixel brightness map based bandpass shader (filter dependent)

• Histogram stretching for optimal fused image exposure



The Multi-Spectral Camera System
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Support Documentation
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Configuration Control
• System design booked into eB

• Documents

• Software version control and source code

• Electronics design

• Opto-Mechanical and mechanical design

• Acceptance Test Procedure (ATP) for system conformance verification, 

performed both as a factory and customer procedure



Benefits and Application
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Impact in the client environment

Providing capability and skills not available in-house to the client

• Image processing framework

• Design and integration of the Multi-Spectral Camera technology demonstrator

• Provide a purpose built, versatile solution through intelligent integration of 

Commercial Of The Shelf (COTS) and custom hardware according to the client 

requirement

• Providing the value for money system which the client could not find internationally

Applications

• Ground target interogation

• Camouflage – uniforms / vehicles

• Background characterisation

• Aircraft / decoys
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