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DeepDish

I Raspberry Pi 4B

I Coral EdgeTPU

I TensorFlow-Lite

I (also full GPU support)



Tracking-by-detection



No pipelining
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Pipelining

Obj Det

Feat Enc

Tracking

Obj Det

Feat Enc

Tracking

Obj Det

Feat Enc

Tracking

Frame
Output

Frame
Output

Frame
Output

Frame
Input

Frame
Input

Frame
Input

...

...

...

...

Obj DetTracking Obj DetFeat Enc Tracking

Frame
Output

Frame
Output

Frame
Input

Frame
Input

... ...

End-to-End latency

Frame-to-Frame latency



Pipelining

Obj Det

Feat Enc

Tracking

Obj Det

Feat Enc

Tracking

Obj Det

Feat Enc

Tracking

Frame
Output

Frame
Output

Frame
Output

Frame
Input

Frame
Input

Frame
Input

...

...

...

...

End-to-End latency

Obj DetTracking Obj DetFeat Enc Tracking

Frame
Output

Frame
Output

Frame
Input

Frame
Input

... ...

End-to-End latency

Frame-to-Frame latency



Pipelining
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CPU clockspeed and power

20 30 40 50 60
5.5

6

6.5

7

1.0GHz

1.1GHz
1.2GHz

1.3GHz

1.4GHz
1.5GHz

1.6GHz

1.7GHz

1.8GHz

1.9GHz 2.0GHz

MOTA (%)

P
o

w
er

(W
)

All tested videos: power/accuracy trade-off
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Video ‘TUD-Campus’: model, clockspeed and accuracy



EdgeTPU effect
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EdgeTPU effect
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Model choice
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Looking forward

I 6-7W power usage: low but not low enough

I SSDMobileNetV2 still holding its own

I Object Detection / Feature Encoding: separate or combined?

I LSTM: does it offer hope?



Limitations & thoughts

I Tracking-by-detection: popular but flawed

I Context, motion & comprehension

I Ubiquity & privacy



Thank you!

Questions?
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