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Minimal Mobile Systems via

Cloud-based Adaptive Task Processing

[Tesla AI Day, 2022] [Chen et al, 2022]



Cloud-based Inference? 

[@jessicacard][BeMyEyes, OpenAI]



Edge Device DNN Inference is Costly

[Hadidi et al, Characterizing the Deployment of Deep Neural Networks on Commercial Edge Devices, IISWC, 2019]



Edge Device DNN Inference is Costly

[Hadidi et al, 2019]

iRobot: 25-50+% Power 

increase in DNN Inference
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[Hadidi et al, 2019]



Edge Device DNN Inference is Costly

[Hadidi et al, 2019]



Communication Latency is Decreasing Rapidly

[Kang et al, 

ASPLOS 2017]
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Prior Work - Example

[Kang et al, 

ASPLOS 2017]

- - May still have unacceptable latency

- - Not task nor context-dependent

- - Cloud can run bigger and better models



How to Combine the Best of Both Worlds?



Task-Aware Markov Decision Process Formulation

● States: Data coming from the robot (e.g., sensor data, 

battery state, safety), potentially cloud server state (e.g., 

queues, prioritization, running tasks).

● Actions: The agent must select the task to perform and 

whether locally or on the cloud. 

● Task Reward: Collision avoidance, path adherence, 

social disruption. 



Preliminary Results



Open Challenges

● Standardized 

benchmarking?

● Latency model?

● Cloud processes?

● Local adaptation? 



Standardized Benchmark with 

Streaming Perception



Accessibility, Vision, and Autonomy Challenge  @ CVPR 2023

Win $500 to detect pedestrians and mobility aids:

accessibility-cv.github.io
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