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Existing approaches measure vital signs

Use ECG to get very accurate heartbeats [Picard 2001; Kim 2008]

But ECG is too intrusive





Dreaming

Memory ConsolidationCognitive Processing



Monitoring Sleep Stages Is Difficult Today

Can we do it in bedroom without any electrodes?



Contactless Sleep Monitoring
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Multi-Source Domain Adaptation

Source domain A Source domain B Target domain C

domain = measurement condition + individual



X-Ray Vision



Can we get an x-ray image of a person’s skeleton through the wall?



RF-Pose: Through-wall
poses using only RF

[Zhao et al. CVPR’18]
RGB (visualization only)

Confidence MapsSkeletons



It works with different
environments and

daily activities

RGB (visualization only)

Confidence MapsSkeletons



RGB video
(for visualization only)

RF-Pose3D

Zhao et al. (SIGCOMM’18)
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Our predictions





Medication Self-Administration Assessment

















This course



Course Organization & Logistics

Reading Questions: 20%
Class Discussions: 20%
Course Project: 60%

Each lecture = Fundamentals + State-of-the-art system(s)

Office hours, Canvas will be sent out soon



Reading Questions:
We will review and discuss 1 – 2 papers per class:
• Everyone is expected to read the papers before the class
• Submit a short review of the assigned reading by the midnight before the 

class
• More on this later



Course Project
• Research-oriented (can be very related to your own research; talk to me)
• Will suggest project ideas; you can come up with your own as well.
• Work in groups of two
• The projects involve system implementation.
• What is expected?

Timeline:
• Proposal (1-2 pages): Mar 12
• Project proposal discussion: Mar 13
• Weekly discussion: Mar 20 – Apr 17
• Final presentation: Apr 24
• Final report: May 7



How to Read a Paper
First pass:
• Title, abstract
• Figures
• Skim intro & conclusions

Second pass:
• Intro in details
• Overview, related work, and/or background
• Figures in details

Third pass:
• Read in detail
• Virtual reimplementation





















Next class
• Wed Jan 18th (no class on Monday 16th)
• Wireless Localization: WiFi

• Required: ArrayTrack
• Optional: Cricket, RADAR


