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Cambridge Mobile Sensing BT

‘Sensing on the move — but
what about the smarts?’

15 /12/ 2009

‘F - -.',:Et.i'._'i_'._' . Wl am@ <2
LA - A - -
i

k|

L
N 3 H_ff
'.:Mu-a--:;yfn-f ey




Mobile Sensing

What happens when mobile phone devices are coupled
with novel wireless sensor technologies such as air
guality , BioSensors , weather information , healthcare
products etc?

We claim that it will transform our understanding of these
devices as simply communication tools and celebrates
them in their new role as measurement instruments

It will commoditize sensing per se and move the value to
the smarts, I.e., focus on processing and visualization
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Empowering Local Communities to protect their envir onments

Turning built-in devices into sensors

Linking Healthcare products to Sensors

Bringing Sensors to Social Networks

Making healthcare products more playful

Wireless communications as Sensors

Linking Mobile Sensors to Science Classes




Pollution Monitoring

Empowering Local Communities to protect their environmen ts

University of Cambridge
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Mobile Pollution Monitoring

Alternative, affordable and efficient
prototype system for the collection of
environmental Information by ordinary
people who take their phones where ever
they go and thereby use them In various
environments and situations to perform
different tasks.
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Mobile Pollution Monitoring

University of Cambridge
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Noise Monitoring

Turning built-in devices into sensors

University of Nottingham
University of Cambridge



Noise monitoring






Asthma Monitoring

Linking Healthcare products to Sensors

University of Cambridge






Peak flow meters

Peak flow meters play an important role in
the management of asthma for a large
number of patients, by indicating the how
narrow or open the airways are.

Peak flow readings are higher when
patients are well, and lower when the
alrways are constricted.






Fresh



Cell-1D Positioning
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Al. (Q2) Westerly
wind

A1(Q3). Yes, too
many cars

A1(Q22).By bikej

A3(Q22).I have walked ’

S

Q3. Isit .\
noisy in herev Pollution query

Q 2. What is the
direction of the wind?

@2. (Q2) Coming from M11

[AZ(QZZ).By Bus

Pollution query

Q22.How did
you travel to this
location ?

A2(Q3). Yes, |
am near a
major rd




Fresh

Users can answer questions Users can view pollution levels
asked by other local people collected by other users



BIO Mapping
Using biosensing data in non-medical applications

BioMapping.net



BioMapping

e Christian Nold of BioMapping.net has created maps of
London, Nottingham and other cities based on emotional
responses. Places that elicit a strong emotional response
appear as peaks, whereas calm, tranquil spots appear flat.

e Subjects carry round a gizmo that measures changes in skin
resistance. Basically, the more stimulated you are, the more
sweaty your skin gets. The data are then coupled to GPS
positions and plotted in Google Earth. Participants are
asked to annotate the maps, so that peaks can be attributed
to events.







Heartlands Game

Making healthcare products more playful

Active Ingredient and University of Nottingham



Heartlands Game

There is a growing market for engagement and interaction with
technology, and to make healthcare products more playful to
improve the user’s experience.

Case Study: Active Ingredient - Heartlands Game

Heartlands is a multi-player mobile phone game controlled by
player's heart rates.

The player’s goal is to keep their heart rate healthy as they explore a
virtual map, recreated live on the mobile phone, and reflecting the
real journey as it happens.



Heartlands Game



Heartlands Game

The game has been designed to encourage
people of all ages to walk to work and school and
to consider making other mundane journeys by
foot rather than jJumping in the car. The aim Is to
nelp to reduce the growing issues of obesity,
nighlighting how people may play games and
Keep fit.




Seamful Games:Feeding Yoshi

Wireless communications as Sensors

University of Nottingham and University of Glasgow



Seamful Games:Feeding Yoshi

Wireless communications as Sensors

 The game makes use of the everyday infrastructure of
wireless networks (WIFI) around a city to create a game
environment.

 The object of the game is to locate the Yoshis, which are
actually secured wireless networks, represented as
small furry creatures.

 Each Yoshi asks the player for a particular kind of fruit.
Players must then grow and retrieve these fruits from
plantations, which are actually unsecured wireless
networks.




Seamful Games:Feeding Yoshi



Seamful Games:Feeding Yoshi

Upon feeding the fruit to the Yoshi, players are
rewarded with points.

Players are encouraged to interact with each other
by swapping their fruit. Players must regularly
access a server web page to see how their score
compares with that of their opponents.



Sensors for Learning

Linking Mobile Sensors to Science Classes

University of Nottingham ScienceScope University of Bath BBC



Brought together different schools in a series
of multi-study technology-supported science
activities. Data collected via mobile phones
(which are linked to portable sensors) was
augmented with contextual audio, images and
video in a shared online environment.







Google Earth visulaisation
(CO level + context data)



Dummy Finder!?

New Wireless Sensing ideas



...and how about the smarts?



Example: Lifestyle Management
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Information-centric:

 Data -> information ->
meaningful events

» Policies throughout the
entire system
— Including communication!
e Visualization turns vast
amount of data towards a
meaningful goal
— Improve life quality
 Smarts everywhere

— Gathering, processing,
visualization



A Platform for Sensing on the Move

Code Repository Server

Application
Server Sensor Gateway
Applications Anolicatio
Middleware :
Sensor API
CA CA A =
Sensor Protocols
O O . >

Stationary
multisensor
module A

Stationary
multisensor
module B

Motivation

harvest intelligence out
there

commoditize acquisition,
shift value to smarts

Technical Highlights

Event-based architecture
Transfers only relevant data

Allows for local & remote
sensing

Moves intelligence close
to sensors through aggre-
gation done in gateways

Integrates sensor networks
Architecture fully specified
Utilizes standard APIs

Portable through Java on
mobile

Open source

http://www.sourceforge.net/projects/nors




Conclusion

e Sensing on the move...
— Possible (in large scale)

— Soon to be commoditized through mobile and
sensor devices readily available

e ...And the smarts?
— It's all about processing and visualization
— It's all about meaningful applications

 Somebody making money?
— Somebody will



