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(b) Iterative, multi-round human vision system.
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(a) Conventional machine vision pipeline.

Image Sensor: typically

homogeneous RGGB or RCCC.

Demosaicing, binning,

denoising, gamma

correction, and compression.

Hardware Feature

Extraction Accelerator

or

Feature extraction on

raw captured data.

Runs CNN, LSTM or

other analysis algorithm.

May drop computation on less

important data, but already payed

Image Signal Processor transfer cost.
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Minimalistic

Image Pre-Processor

Application Processor

(CPU and/or GPU)

Cloud
Decision /

Result

Image Sensor: capture only the

most important

data for decision accuracy.

Efficient gamma

correction

and binning.

Decide based on features.

 

Very high energy cost for

wireless data transfer.
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Captures most relevant

and rapidly changing data.

Learns important sample locations

from prior rounds.

Maintains state built from

prior still-relevant samples.

Determine and
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relevant data.

Decide based on features.

 

Very high energy cost for

wireless data transfer.

Issue commands to

capture important data.

(c) Goal: multi-round, energy-efficient, low-latency

continuous learning machine vision.

Feature extraction on sparse captured

data with similar distribution to processed data.

Continuously learn features and important

data based on prior captures.
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What I am attempting to rate

Do you have a broad understanding of research topics and ideas connected
to embedded system analysis, design, and implementation?
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Lectures

Review all the lecture notes.

Review video sections on topics you don’t remember well.

3 R. Dick EECS 507



Papers

Do you understand the main new ideas in the paper well enough to recall
important details?

Read your summaries of all papers.

If uncertain, skim the summaries of two other students.

Use Piazza to discuss ambiguous concepts.

I will check Piazza frequently until the exam.
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Topics I

Definition of embedded system.

Embedded system costs and constraints.

Example embedded system structure.

Embedded systems market.

Finding, reading, and summarizing research papers.

Writing for peer review.

Finding product-market fit.

Embedded system specification.

Problem definition, including costs and constraints.

Synthesis.
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Topics II

Stochastic (and other) optimization methods.

Memory technologies.

Embedded memory hierarchies.

Vibration sensing and analysis.

Real-time systems.

Embedded operating systems.

Definition of Cyber-Physical Systems.

Power, temperature, and energy.

Power modeling for embedded systems.

Wireless network structures and communication technologies.
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Papers

The website has a list of all assigned papers.
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