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- On-orbit inspection is subject to challenging 
illumination conditions, e.g. high dynamic 
range, variable distances

- Re��ections from the sun can saturate the 
sensor, substantially reducing information 
available to downstream tasks

- Formulate costs in the image frame or at scene level
- Flexible to sensing modality e.g. noise models, blur, camera models & types including 
infrared and polarisation

- Customisable blur kernels (incl. depth dependent) and image processing
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- Optimising for trajectories that are 
appearance-aware can avoid visually 
challenging conditions in observations

- Optimising alongside downstream tasks 
(e.g. localisation, pose estimation) can yield 
informative new task-speci��c capabilities for 
proximity operations 
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- Achieve appearance-aware trajectories 
that are non-obvious and substantially 
improve imaging quality

- Not passively stable, but cheap to correct 
(small deviation from initialisation)

- Guaranteed local minima that are robust 
to initialisation 

- Photorealistic synthetic data that is end-
to-end di��erentiable and customisable to 
di��erent 3D models

- Customisable a�� itude dynamics, on top of 
di��erentiable SGP4 

Appearance-aware Optimisation
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- Apply physics-based cost function to minimise re��ection
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- Fine-tune networks under image 
processing, varying lighting and materials 
(e.g. pose determination)
- Benchmark other sensor measurements + 
reconstruction algorithms (e.g. 
polarisation)  

  

- Localisation

- Relative 
  navigation

- 3D 
Reconstruction

- Multi-satellite/multi-
pass inspection + 
teaming

 

- Leverage di��erentiable pipeline for downstream applications
- Di��erent sensor con��gurations, e.g. stereo
- Multi-satellite capture and teaming simulations 
 

- Optimising coverage vs. quality of data
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+ we anticipate more! 


