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Motion Sensing at the Forefront
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Wireless Sensing – Application Domains
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Sensors Provide….Context Awareness

• Knowledge about the body’s movement and bio-status
• Our interaction with tools, equipment and objects
• Knowledge about, and interaction with the surrounding environment
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Wireless sensing – Some Use Cases
Intelligent Objects, Tags

• Object Tagging
• I’ve dropped it!
• I left it behind!
• Where is it?

• Everyday objects
with intelligence
• MEMS motion tracking
• Touch sensor

Accessories

• Sports training
• Fitness monitoring
• Health
• Standard wireless 

interface to
multiple accessories

Body Sensor Network

• Immersive gaming
• Real time animation
• Motion and fall detection
• Medical rehabilitation
• Industrial low energy
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System Implementation: “Truly Mobile”
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User Expectations Drive the Technical Challenges
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MEMS Technology Evolution

More Functionality - Smaller Size
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Integration and Scale

Scale Drives Down CostIntegration – Smaller Size, Greater Functionality, Lower Power
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Energy Conservation Techniques
Energy HarvestingComponent and System Design Techniques
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Consider at component level and system level

► Sensor component:
• Optimized circuit design
• Low power modes
• Auto transition in/out of low power modes
• Adaptive Sampling Rate

► System design:
• System-level wakeup/sleep mechanisms
• Interrupt design
• Distributed processing
• Duty cycling
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Example: Accelerometer with Built-In Sleep Control and Gesture Detection
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Smart Sensor Node
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Wireless Smart Sensor node:

• Local processing of sensor 
data streams

• Distributed processing –
more energy efficient 

• Reduces comms traffic
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Gaming - The Road to Wireless Sensing Remotes

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 future…..1977 …..1976…1972

PlayStation3 released:
Japan November 11, 2006

North America  November 17, 2006 
Europe March 23, 2007 

Nintendo Wii released:
North America November 19, 2006

Japan December 2, 2006
Australia December 7, 2006
Europe December 8, 2006

Microsoft Xbox 360 released 
November 22, 2005.

Sony's PlayStation 2 released
North America October 26, 2000 

Xbox released 
November 15, 2001 NA
February 22, 2002 JN, 

March 14, 2002 in AU and EU

Atari Jaguar released 
Select US cities Nov 1993

Entire NA early 1994.

64-bit system 

3DO Interactive Multiplayer 
produced by Panasonic in 1993 

CD-based 

Sony's PlayStation released 
Japan Dec 3, 1994 

North America Sept 9, 1995 

Sega Saturn released 
November 22, 1994  Japan

May 11, 1995 North America
July 8, 1995 in Europe

32-bit  system 

Nintendo 64 released 
June 23, 1996 in JP, 

September 29, 1996 in NA,
March 1, 1997 in EU

December 10, 1997 in Brazil

64-bit system
Nintendo GameCube released

JP September 14, 2001
NA November 18, 2001

EU May 3, 2002
AUS May 17, 2002
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Body Area Smart Sensor Network
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Wireless Sensor Network Topology
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Software View of the Wireless Sensing Network
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Conclusions

• Cost and technical issues remain, driven by user experience and expectation, but are being 
addressed by

• Advances in MEMS technology, integration and packaging
• Smart sensor integration and distributed processing
• Rigorous design for energy conservation
• Energy harvesting
• Scale of sensor deployment in consumer products

• Context awareness using wireless sensors provides huge scope for product innovation

• Sensors are transforming
the way we interact with
our electronic devices

• Sensors will provide mobile 
applications and internet 
services with context
awareness

• Low-energy wireless 
connectivity is enabling 
deployment of embedded 
sensors in clothing, sports 
and medical equipment and 
even everyday objects
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Freescale achieved
1 billion sensor units shipped milestone
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