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1. Power
2. Information amount
3. Downlink/Bandwidth
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_________________________________ 
Onboard AI framework
Considerations

1. Model should be a small as possible.

2. Model should be as efficient as possible.

3. Model should be as fast as possible.

4. Model should be “good enough”. Not focus 
on getting the highest accuracy 

5. Image should have as little pre-processing 
as possible
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Object detection models
Fast model:

2-stage    vs.     1-stage

1st stage

2nd stage

1st stage
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_________________________________ 
Fast model:
1-stage

• Make as small as possible (less parameters)

• Introduce more efficient deep learning layers

• Make it better for small objects

• ….
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Results

Table 1: State of the art FOSS models 

Table 1: Improved models
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_________________________________ 
Results – “good enough”

Table 1: State of the art FOSS models 

Table 1: Improved models





This will be downlinked/ compressed 
lossless





Downlink:
- Ship size, type, ID, speed, orientation ….
- Satellite metadata
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_________________________________ 
Model can detect ships in arbitrary sizes

8000x8000 pixels

27 sec for entire image

15000x15000 pixels

28 sec for entire image

2500x2500 pixels

32 sec for entire image



_________________________________ 
Onboard AI framework
Considerations

1. Model should be a small as possible.
330.000 Parameters ~800 KB

2. Model should be as efficient as possible.

3. Model should be as fast as possible.
30 sec on my laptop

4. Model should be “good enough”. Not focus 
on getting the highest accuracy 
92.5 % of all ships are found

5. Image should have as little pre-processing 
as possible
Detect ships in un-calibrated images
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