MSc Thesis Opportunity (ELITE Programme, UiO)
IR Camera System for Autonomous Operations
Infrared (IR) imaging enables vision in low light, haze, dust, and other challenging environments encountered in robotics, automation, environmental monitoring, security, and scientific instrumentation. This MSc project shall develop and demonstrate a “smart” IR camera system based on an IR image detector, e.g., microbolometers or InGaAs (TBD), the IDEAS NIRCA MkII Front-End Electronics, and an UltraScale+ System-on-Module. The current NIRCA MkII FEE Engineering Model combines the NIRCA MkII detector controller with a CertusPro-NX-RT FPGA for detector control and image acquisition.
The student shall work on the image-processing architecture in which detector readout and low-level image pre-processing may be implemented in the CertusPro-NX FPGA, while advanced image enhancement and autonomous vision functions are implemented on the UltraScale+ connected through Camera Link. The work may include FPGA development (VHDL), embedded software development, image processing, system integration, experimentation, and wireless communication.
Research Questions
· How should image-processing tasks be partitioned between the CertusPro-NX FPGA and the UltraScale+ MPSoC to achieve efficient real-time operation?
· How much can image quality be improved through detector correction, motion compensation, image stabilisation, and adaptive contrast enhancement?
· Can the platform support autonomous scene understanding, object detection, or target tracking in real time?
· Which RF communication architecture is suited for kilometer-wide transmission of image and telemetry data from a mobile camera system?
Desired Outputs
· Functional IR camera demonstrator based on NIRCA MkII and UltraScale+.
· FPGA and embedded software implementations.
· Real-time image-processing pipeline.
· Video output to standard displays (for demostrations in the lab)
· Optional: Demonstration of RF communication and video transmission.
· Experimental evaluation and MSc thesis.
The project provides hands-on experience in infrared imaging, FPGA design, embedded systems, computer vision, and autonomous sensing technologies, while contributing directly to the next generation of intelligent infrared camera systems being developed at IDEAS.
Contact at IDEAS: dirk.meier@ideas.no, magne.gjennestad@ideas.no
