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Convergence of micro-sensing, computation, and communication that 

allows us to: 

• Acquire (sense) data from the environment 

• Pre-process data locally (on-device / “edge”)  

• Deliver data to servers (“cloud”) 

• Draw inferences and provide insights about the world from the data: 

• Sensor fusion, data integration 

• Signal processing 

• Machine learning 

• Control actions in the environment  

Internet of Things

Focus of 6.808: how we got to now and how could it transform the future









Connected solutions bring increased vehicle uptime for our customers, better safety for drivers, operators and other road users – 
and of course – less emissions of carbon dioxide. 

– Martin Lundstedt, CEO of the Volvo Group, Oct 2019



IoT is Transforming Industries
Smart Homes

Precision Agriculture

Transportation & Smart Cities

Health & Wellness Connected Vehicles

Medicine



Transportation & Smart Cities
Example systems we will cover



CarTel Project at MIT (2005-2011)



Pothole Patrol



Road Safety











https://www.youtube.com/watch?v=mdP4WvZXRwE




IoT Systems are designed along 4 quadrants



ComputationSensing Tasks 
& Modalities

Power/Energy

IoT Systems are designed along 4 quadrants

Connectivity



Sensing Tasks and Modalities

HOW?WHAT?

(1) Radio (2) Acoustic/ 
   Ultrasonic

(3) Inertial (4) Visual

(1) Locations (2) Health

(3) Activity

(4) Environment

(5) Vehicles



Computation
HOW can we use the sensing modalities to achieve the sensing task?

(1)Programming 
model 

(2) Data  
Management

(3) Signal Processing  
& Inference

(4) Security

• Storage 
• Queries

• Embedded 
• Mobile 
• Edge/Cloud

• Digitization 
• Inference & 

Machine Learning

• Digital, Analog 
• Trust, Privacy
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Wi-Fi: hours, Gbytes/day, factory 
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Power/Energy
HOW will we power the nodes? And what are the energy constraints?

• Electricity, Network • Rechargeable/Non • Ambient, Wireless power 
• Solar, Waves, Human 

Activity, RF

(2) Battery(1) Infrastructure (3) Energy Harvesting



ComputationSensing Tasks 
& Modalities

Power/Energy

IoT Systems are designed along 4 quadrants

Connectivity



Indoor Positioning (Cricket, 2001)



Accurate Localization (Cricket, 2003)



Device in another room

Device

Device-Free Localization (WiTrack, 2014)



Seeing Through Walls (RF-Capture, 2015)





Breath Monitoring using Wireless (Vital-Radio, 2015)



Non-contact Respiration Monitoring

• Technology has been used in monitoring a 
COVID-19 Patient


• Deployed in Heritage Assisted Living in 
Boston suburb


• Medical doctors from Harvard Medical 
School analyzed remotely



Monitoring COVID-19 Patient

The patient’s breathing decreased as it 
went back to normal





Let’s zoom in on respiration signals
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Baby Monitoring









Mobile Security 
Case Study: Inaudible Voice Commands

Can hack Android/Alexa using inaudible voice commands





Split Processing 

Case Study: Continuous Object Recognition



With Glimpse with on-phone  
object tracking assistance All processing done on server

Continuous Object Recognition (Glimpse, 2015)



End-to-end IoT System 

Case Study: Precision Agriculture





Taking the Internet of Things Underwater
“More than 95% of ocean remains unobserved and unexplored.”

- NOAA, 2018

- UN Food & Ag org, 2022 

Aquaculture is the “fastest 
growing food sector”

Climate change

9 out of 10 marine organism 
undiscovered 

Less than 1 in a million of IoT is underwater, even though oceans 
cover more than 70% of the planet



Projector
(speaker)

Hydrophone 
receiver

Batteryless 
sensor

Large Experimental Pool

connected 
to circuit

LED





Course Organization

Reading & Reviewing Papers Mobile (iOS) Labs Class Project



Grading: 

• 1 Course Project (40%) 

• 4+1 Labs (25%)  

• 1 Quiz: April 13, during lecture (15%) 

• 2 PSets (10%) 

• Participation (10%) 

• Includes answering questions before every lecture 

• May skip one review without affecting grade 

• Attendance is mandatory 

Website: http://6808.github.io  

Slack: https://mit-6808-2022.slack.com/ 

Late +Pset lab policy: 72 hours 

Upcoming: iOS Tutorial (time & place TBA based on poll)

Logistics

Counts toward:  
AUS2, DLAB2, II 
requirements 

Complete Poll Now

A"endance is mandatory 
Zoom will be fall-back for 

medical reasons

http://6808.github.io
https://mit-6808.slack.com/
https://mit-6808.slack.com/


iOS Labs (Need iPhone/iPad and Mac)

iPad loaner:  
• request via this form http://kb.mit.edu/confluence/x/QYK6CQ  

• We also have some iPhones to loan if IS&T run out

Mac loaner (first-come first-serve):  
• request via this form http://kb.mit.edu/confluence/x/GQdS 

Please request them asap, will send the links in Slack

http://kb.mit.edu/confluence/x/QYK6CQ
http://kb.mit.edu/confluence/x/GQdS


• All projects involve system implementation 

• Ideal group size: 3 

• Will suggest project ideas; students can choose their own projects 

Timeline: 

• Proposal (1-2 pages): March 16 

• We meet on March 30 & April 4 (during class time) to give feedback 

• Project Final Components Due: April 6 

• Project titles & abstracts: May 12 

• Project demos & presentations: May 19 

Projects
Students have most fun & learn most from the projects



Sample 6.808 Projects 2021





New Topics: 
• IoT startups 
• Predicting road 

crash rates 
• Augmented reality





How to Read a Paper
First Pass: 

• Title, Abstract 

• Figures (illustrations? important results?) 

• skim intro & conclusions 

• References 

Second Pass 

• Intro in details 

• Overview, related work, or background sections 

• Figures in details 

Third pass: 

• Read in detail 

• Mark references for future read



What you are Expected to Learn from This Class

Lectures & Papers: 
• Fundamentals of IoT technologies (mobile and sensor computing) 

• How is IoT applied across various industries? 

• What are emerging IoT domains and what does the future of IoT look 

like? 

Labs: 
• iOS APIs, including Bluetooth, inertial, UI programming 

• Hacking wireless signals (New) 

Project: 
• Build a Physical IoT project using material learnt from class 

• Collaboration (groups of 3)



Introductions

• Name 

• Year 

• Major 

• Why are you interested in this class? 



Next Class

1) Chapter on Localization + GPS

2) Following Class
2 case studies of localization: Cricket and RADAR papers

Covers fundamentals and GPS

TODO:
- Lab0 is out
- Fill in survey 
- Attendance is mandatory
- Join Slack!
- Read assigned papers + answer pre-class question


