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A few slides to look back

• What did I say, where did it go?
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A few slides to look back

• 1 Trillion Sensors

• Then: focused on
– Arrays
– Big data
– Analytics

• Now: 
– Industrial Internet (4.0)

– Consumer: There is an app 
for that

• Remote monitoring
• Remote control
• Notifications
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A few slides to look back

• Multi-sensor node
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Not as small – yet!
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Today: TSensors

• T(trillion)Sensors
• Worldwide meetings
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2 days, 44 talks, 300 people
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IoT Application “Tornado”
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IoT Application “Tornado”
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IoT Application “Tornado”
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IoT Application “Tornado”
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Jawbone
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IoT Application “Tornado”
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Internet of Polar Bear(s)
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Gartner Hype Cycle
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http://www.gartner.com/newsroom/id/3114217

IoT
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Google search trends (since 2004)

• 733M hits for IoT

13Jan 10, 2016
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CES 2016

• Internet of (every)Thing - its really happening 
– Everything connected to your phone

• 2000+ vendors in 500k sf of floor space 
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Mobile phone as the sensor node

• 2 big hardware problems with IoT
– Locating the sensors
– Keeping the sensors powered

• I want your data and I pay you for it with “features”
• If features are compelling, you keep the batteries charged
• Where people are (so so where their devices are) is interesting
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Crowd sourcing

• Outlier removal, increased SNR

16Waze for IoT

• More sources, more accuracy
• Rejection of outliers
• Errant or malicious data
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Crowd-Sourced Mapping

• Poor quality location data but LOTS of it shows paths accurately

17http://www.slideshare.net/cyclestreets/talk-using-open-data-and-crowdsourcing-to-develop-cyclestreets

openstreetmap.org
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But where are we, really?

• Colin McAnlis of Google – ArmTech 2015
– https://www.youtube.com/watch?v=GuIyESNLACo
– Bella and the Internet of Things 

• Google 
– Brillo – operating system – android based security features
– Weave – communications protocol
– Thread – wireless mesh network standard
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Privacy but trusted data

• I want your temperature, but don’t care who you are
• Need to trust data
• Impact of hacking
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Car calls 911
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IoT Adoption

21

http://www.techrepublic.com/article/7-out-of-10-fear-
security-implications-of-internet-of-things/
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InvenSense
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TV Control
Touch / Gesture / Voice / Control

Gaming
Virtual Reality / Interactive

Health & Fitness
Contextual / Audio / Motion

Image Stabilization
Video / Pictures / OIS / EIS

User Interface
Audio / Image / Motion

Audio
AlwaysOn / Ambient Analysis / Keyword Detection

Activity Tracking
Nav. Assistance / Contextual Awareness

Platform Stabilization
Drone / Industrial
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InvenSense
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Adding value with expanded skill set 

System
Knowledge

Sensor
understanding

Big Data
Expertise
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Integration of silicon
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• Major players
– AP/SoC
– Radio
– Power Mgt.
– Sensing

• One chip to rule 
them all 

• Single chip IoT
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InvenSense
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Does big data have to be big?
Sending 0’s

Collecting data or information

What about the raw data?
• Sending only information 

good for control loops
• Need to archive for proof 

nothing happened

Power to analyze 
vs.

Power to transmit

How do you spend your power?
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InvenSense
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Valid data PrivacyErrant data
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From transducer to cloud

• Our transducer is secure to its ASIC – CSP
– some aren’t (wire bonds)

• Create PUF (physically uncloneable feature) from on-board memory
• Secure link to host
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Transducer

ASIC

Sensor
Host

Processor Cloud, etc.

Using standard internet security
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Whats next? Actuators.

28

Cloud of Human Generated Data

Computer -> Internet -> Sensors -> Skynet-> Actuators

Sensor network collecting dataActuators to act upon data
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Smart Vent from Keen

29



InvenSense Inc. Company Confidential

Vehicles

• Sensor platform big time
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Autonomous Car Precision Agriculture
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Conclusions

• It happened -> the IoT is upon us
• Sensors improve our lives
• I barely touched the quantified self

– Bio and health examples abound and it’s a whole different thing
– There is some control here because the FDA is involved

• Security and privacy is at least being discussed
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Save the planet 

• If its really about understanding our impact on the planet

• And making changes to reduce impact

• Then we have to do it AND it has to work 

• And if we screw it up early, it will be a huge setback 
that will be hard to over come
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Path to making T Sensors

• plastic substrates and printed electronics -> good enough

34



InvenSense Inc. Company Confidential

Sensor in toothbrush

• More cellphones than tooth 
brushes in 2011

• There are 6.8 billion people 
on the planet. 5.1 billion of 
them own a cell phone, but 
only 4.2 billion own a 
toothbrush. (Source: Mobile 
Marketing Association Asia) 
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