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Internet of Things (1)

Quelle: http://cdn2.business2community.com/wp-content/uploads/2016/06/internet-of-things.jpg

der Bundeswehr
2

URBANLFEs  Universitat @ Miinchen



Internet of Things (2)

Electric Toothbrush: Automobile: Computer: Media Player:

Automatically recrders Maps traffic in real Centralized control for Remotely orders

brush heads, shares time; others can remote interface to new songs & video

brushing habits track your location any other device o

with your dentist ® ©

@
Alarm Clock: Refrigerator: VolP phone: Printer: Microwave:
Remote programs, RFID tags recrders Automatic updates, Autematically Automaltically sets
custom tones, ums grocenes as imegration and reorders toner and cook cycle with
on coffee maker neaeded, and forwarding paper as needed RFID recognétion
o Suooeﬂts recipes e [ . @
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Coffee Maker: Oven: Oven HVAC: Controls Building Security: Television:
Custom setting for settings from temperature & Security cameras Immediate “one-click”
each coffee type, computer or phone lights for maximum interact with facial ordering of products
starts when alarm if running late efficiency recognition database seen on commercials
goes off ¢ o ) °

Smart Scale: Cell Phone: Vending: Exercise Equipment:

Measures and Secure performs Automatically Recognizes individual

sends weight info for dentfication & reorders supphes user and tracks

progress tracking verification foe before it's empty workout schedule

payments

Quelle: https://www.getcujo.com/wp-content/uploads/2015/11/internet-of-things-list.png
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Smart Urban Objects

» What about expanding the Internet of Things to the
Urban Space?
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Marshalls

Extra Places to Sit

Audio Information

Source:

Responsive Street Furniture / Clever City
% http://www.rossatkin.com/wp/?
N— portfolio=responsive-street-furniture

der Bundeswehr

URBANLIFE+ Universitdt @ Miinchen


http://www.rossatkin.com/wp/?portfolio=responsive-street-furniture

Project Background ...

» Project UrbanLife+ (www.urbanlifeplus.de):
Design, build and evaluate smart urban objects to
promote safety in public spaces (for older adults)

= ... bringing AAL into the city (public space)

= |dea: =] %
— More safety by more awareness ... k x"
— Expand older adults comfort zones k é\
®
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Scenario: Expanding the Comfort Zone (1)
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Scenario: Expanding the Comfort Zone (2)
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Scenario: Expanding the Comfort Zone (3)
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Scenario: Expanding the Comfort Zone (4)
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Scenario: Expanding the Comfort Zone (5)
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UrbanLife+ Overview
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UrbanLife+ - HCI Research Challenges

» Generic challenges for human computer interaction
design of smart urban objects
— Adaptivity
— Multi-User
— Walk-Up-and-Use
— Joy-of-Use

» Already some solutions for single-user and indoor — but
guite new for multi-user and outdoor
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Example (1) for in depth research

= Multi-User readability
with smart information displays in semi-public spaces

see for example:

Andrea Nutsi and Michael Koch (2016): Readability in
Multi-User Large-Screen Scenarios. In Proc. NordiCHI.
http://doi.org/10.1145/2971485.2971491
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Motivation

the final seasaon
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Source: https://youtu.be/qp9-dSrtgGA
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Motivation

/ , Zu den Ziigen
/
/‘ 4

i <_ Reisezentrum

To the trains, Travel Center / Accés aux quais, Centre de voyage

Srce: ttps://www.infoscreen.de/fileadmin/user_upload/SV—BerIin-Hbf.jpg

der Bundeswehr

Universitdt j‘} Miinchen

#]
URBANLIFE*



Laboratory Study Readability

der Bundeswehr

Universitdt | Miinchen

URBANLIFE+



Laboratory Study - Overview

Single-User Multi-User
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Hypotheses 1/4

Subjective readability is better in a single user setting than in a
multi-user setting (where parts of the screen are hidden from
view by another user).

Single-User Multi-User
o o
) b
D" - vs.
. T
M =1.63, sd = 0.66 M=2.13, sd =0.90

F(1,486) = 48.31, p<.000005
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Hypotheses 2/4

Il. Subjective readability is better in case a person stands in front of
the screen than he/she is walking past the screen. X

2 f\\,‘i 3
E L lﬁ M = 2.09, sd = 0.89
N
VS.
(@)]
g [
©
g l M =1.83, sd =0.82

F(1,646) = 14.36, p<.0005
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Hypotheses 3/4

lll.  Standing directly in front (0.5m) of the large screen, a vertical text
moving direction is preferred over a horizontal text moving direction.

M = 3.10, sd = 0.89 M =1.80, sd = 0.68

F(1,38) = 25.69, p<.00005

der Bundeswehr
20

URBANLIFE+ Universitdt @ Miinchen



Hypotheses 4/4

V. Walking past the screen, a horizontal text moving direction
matching the walking direction is preferred. v

!

VS.

M=1.47,sd=0.64 M=2.04,sd=0.81

F(1,142) = 21.58, p<.00005
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Recommendations for Text Moving Direction

—— DGO G
L5m (25m) ﬁ < >* <: < >*
-

334 Gy

* = matching walking direction
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Example (2) for in depth research

» Walk-Up-And-Use
= Design for

— Visual attention
— Communication of ,touchability”
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* Visual (Shadow) Representations to catch attention and
call for action

Source: Looking Glass, Miiller et al. (2012)
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Our solution (1)
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Our solution (2)

Step.forward to
fit into frame
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Step.forward to
fit into frame




Our solution (2)

Step forward to

fit into circle
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Summary

» Design of Smart Urban Objects
— (Semi-)public, but also private mobile devices
— Outdoor, public spaces
" Interesting HCI questions
— Multi-User
— Walk-Up-And-Use
— Adaptation
— Joy-Of-Use
* And interesting infrastructure challenges
— ldentification of users
— Including (personal) mobile devices in the setting
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