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“The mobile phone is well on its way to becoming a personal
sensing platform in addition to a communication device.”
(Khan et al. 402)



Authors’ Contributions

e “The collection and study of all the mobile phone
sensing systems and applications, highlighting the
existing work done so far in this field of research”
(Khan et al. 403)

e Created categories:

. . . . ITRBAN SEXSING
e Participatory vs. Opportunistic ( SESTRM )
e Personal, Social, and Public (.u*::: ) Gaa)
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Personal Sensing

e Personal monitoring
e Focusing on user's daily life (Khan et al. 404)



Personal Participatory Sensing

e NeuroPhone
e Neural signals to control mobile phones
e Hands-free and silent

e “Using cheap off-the-shelf wireless
electroencephalography (EEG) headsets” (Khan et al. 404)

Test subject using NeuroPhone (Campbell et al. 4)



Personal Participatory Sensing

e NeuroPhone
e Brain-controlled address book dialing app

Flashes sequence of photos of contacts

A P300 brain potential is elicited when flashed photo matches
person the user wants to call, and phone number is dialed (Khan
et al. 404)

Tested in various scenarios (sitting and walking)
Laptop relays data through Wifi to phone

“Initial results are promising for a limited set of scenarios and
many challenges remain unsolved” (Khan et al. 404)
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P300? What’s that?

e “When somebody concentrates on a task-specific
stimulus among a pool of stimuli, the task-related
stimulus will elicit a positive peak with a latency of
about 300ms from the stimulus onset in subject’s
EEG signal. This positive peak is known as the P300
signal in neuroscience literature.” (Campbell et al. 4)

Brain wave elicited in decision-making process
Found in central-parietal region of brain



Other Examples of
Personal Participatory Sensing

e AndWellnhess

e “Personal data collection system” (Khan et al. 405)
e Active user-triggered experiences and surveys
e Passive recording using sensors

e UDbiFit Garden

e “Uses technologies like small inexpensive sensors, real-time statistical modeling,

and a personal, mobile display to encourage regular physical activity” (Khan et al.
406)
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Personal Opportunistic Sensing

e PerFalld

e How It Works
Detects if someone falls using sensor

Starts a timer if it detects that
someone fell

If individual does not stop
timer before it ends,
emergency contacts are
called (Khan et al. 416)

User interfaces in PerFallD: (a) bright, large virtual buttons

on operating screen (b) clear alert window (¢) simple, non-confusing
e Comments preference screen

“PerFalld achieves strong detection performance and power efficiency”

“PerFalld outperforms existing algorithms, and achieves better balance between
false negative and false positive when compared with the commercial product”
(Khan et al. 417)



Other Example of
Personal Opportunistic Sensing

e HeartToGo

e “Cell phone-based personalized medicine technology for cardiovascular disease”
(Khan et al. 417)

e Monitors user and generates reports

e “Uses state-of-the-art wireless ECG and heart monitor”

Light-weight, low-power wearable 2-lead ECG sensing device capable of recording 300
8-bit samples per second

Uses Bluetooth to transmit data (Cheng, 1)

Early prototype for HeartToGo (Cheng, 1).



Social Sensing

e Sensing information is shared within social
groups

e Collect and share user's information with friends
on social networks



Social Participatory Sensing §.§:
Example #1 °

e CenceMe

e Connects to Facebook, MySpace, Skype, Pidgin

e Users status in terms of
activity

Mary
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Social Participatory Sensing 33
Example #2
e MoVi

Video Highlights app for mobile phones

Organizes video by social importance
Scans app from phones on the network and
Selects the most interesting event
The best video for that event then
A clip from that video that summarizes the event well



Social Opportunistic Sensing

e WhozThat

Finds music about nearby people from their social
networking accounts on their phones

e OLS: Opportunistic Localization system

Find any phones near you to find your location in a
building



Public Sensing

e Data is shared with everyone for public good
e Traffic
e Environmental

-
e Noise levels p—

e Air pollution
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Public Participatory Sensing

e LiveCompare
e User-created database of UPCs and prices
e GPS and cell tower info used to find nearby stores

e PetrolWatch
e Turns phone into fully automated dash-cam
e Uses GPS to know when gas station is near
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Public Participatory Sensing

e Citizen Journalist
e Asks people location and event based questions
e Fast response time necessary

e Party Thermometer

e Asks you questions about parties

e Detects parties through GPS and microphone




Public Opportunistic Sensing

e Road Bump Monitor
e Combines GPS and accelerometer

e Nericell
e Adds microphone listening to detect “chaos”

e Data used for benefit of public works, traffic police
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Questions? Comments? Concerns?

(Anyone get ideas for their projects for this class?)




