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Smartphones vs Wearables

Will the smartwatch destroy
the smartphone? [unll] (2013)

WILL SMARTWATCHES KILL
SMARIPHUNES? MIBEER (2014)

Will Wearables Wipe Out the
Smartphone? AdvertisingAge (2015)

Will Smartphones Ever Be Obsolete?
TIME (2017)

UNIVERSITY OF TWENTE. @orestibanos



Smartphones vs Wearables
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Smartphones & Wearables

Projected Smartphones
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Wearable Smartphones
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What’s so special about smartphones
(to consider them in social/behavioral/health sciences)?

= Mature technology

= Huge variety of built-in (and pluggable) sensors:
accelerometer, gyro, proximity, compass, |
barometer, heart rate, SpO2, humidity, fingerprint,
NFC, GPS, mic, iris scanner

» Everyday “omnipresent” companions/observers

cay
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The “silent” observers
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(Deloitte, Global Mobile Survey 2016)



The “silent” observers

Explicit interactions Implicit interactions

UNIVERSITY OF TWENTE. @orestibanos



Observing and measuring behavior

Observe & Measure Human Behavior
In the wild — Naturalistic Sensing
Large groups — Crowd Sensing

Multiple dimensions — Holistic Sensing
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Physical behavior

1.07

Off |

(Neurocomp., Reyes et al. 2016)

Device status
[ Alarm app
[ Battery charging
Screen status
| Sleep

0.0
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(CHI, Min et al. 2014)

Sensor value
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[ Sound amplitude
Light intensity
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Social behavior

|
Smartphone Detection

3\ Bluetooth

16 — — ?
7 \Q * I X
14 }| - #* — Score Rank : ”\ ,' *
- - ~%- Survey Rank | ,}'_" 1 b ,’\ ]
* / v MR Nk e
<10} ¢ H Wi T g
é L ! ¥y 0o \
c gl %' s Va0
3 - 2 ¢ g
= R * 1 W %
X Mes S ‘k, ‘\
4 R .’. 5 ' L 'i"".\
2 * LY ‘ \
¥ *
00 5 10 15
User Index

(Mobile Netw. Appl., Lane et al. 2014)
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Emotional behavior

(Ubicomp, Mehrotra et al. 2017)
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Feature 1mport | Correlation |The more bored, the ..
time_last_outgoing call | 0.0607| [B-0.143|less time passed
time_last _incoming_call |0.0580|  J0.088|more time passed
tlme last_notif 0.0564 £0.091 | more time passed
ume_last_SMS;cceived 0.0483 | 10.053 |more time passed
time last SMS_sent 0.0405 | 0.090|less time passed
time_last SMS read 0.0388 -0.013 |less time passed
light 0.0537 -0.010|darker
hour of day 0.0411]  £0.038|later
proximity 0.0153 | [__R-0.186|less covered
gender (0=f, 1=m) 0.0128/ 10.099 | more male (1)
age 0.0093 |n.a. +20s/40s, -30s

r
num_notifs 0.0IZB;‘ @061 more notifications
time last notif cntr acc | 0.0486 [-0.015/less time passed
time_last unlock 0.0400 | -0.007 | less time passed
apps_per_min 0.0199 £0.024 | more apps per minute
num_apps 0.0124 £0.049 |more apps
bytes received 0.0546 | 1-0.012|less bytes received
bytes_transmitted 0.0500| 10.039 |more bytes sent
battery_level 0.0268 10.012|the higher
ballcry drain 0.0249 V“:b».614 the lower

(Ubicomp, Pielot et al. 2015)

ESM Probe
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Typing Session

Typing Session

(MobileHCI, Gosh et al. 2017)
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Reatve Response Time [RRT)

Cognitive behavior
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(Ubicomp, Abdullah et al. 2016)
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Language

the | " )
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(-, Wonhlfahrt-Laymann et al. 2017)
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HoliBehave: Holistic Monitoring and Analysis of
Human Behavior
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i0S ans301 _ @ @ Oa 0
g :_- Accelerometer Barometer  Gyroscope  Magnetometer
(@) ’ [
= ~’ Cm
- O A 3
D_ 4 ' -
Light Locations Applications Battery
(] 9 |
Telephony Scheduler  Temperature  Bluetooth
(D)
o
> 3 & (4
£ 9O
2 E Communication
-
Q P ESM Screen Text-2-Speech
7)) g A %>
= P B g
& > W% + pLUGINS/

—

Proximity Network Apps PROBES!
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HoliBehave: Holistic Monitoring and Analysis of
Human Behavior
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HoliBehave: Holistic Monitoring and Analysis of

Human Behavior

Server

DEVELOPER RESEARCHER MANAGER

Studies » Workshop

Workshop

Status: @ | Open

Show QRcode

Sensors: > Accelerometer
> Applications
> Barometer
> Battery
> Bluetooth
> Communication
> ESM

> Gravity

Description: This study intends to observe the behavior of Twente citizens.

UNIVERSITY OF TWENTE.

Join study: https://aware.ewi.utwente.nl/index.php/webservice/index/46/UisPGZnddc3U
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Workshop
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Challenges

= Battery
» Data plans
= Availabllity

* Privacy

UNIVERSITY OF TWENTE.
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Take home messages

» Smartphones provide an enormous set of
opportunities to observe and measure behavior
unobtrusively, in the wild, at large-scale and in a
holistic fashion

. Smartghones should not be replaced by
wearables but combined into super-sensing
platforms

» Stronger efforts needed to cope with the
challenges constraining user willingness
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Thank you!
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