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0 Introduction and Motivation

 Importance of rapid prototyping of mobile phone interactions

* Introduction to iStuff Mobile
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Importance of prototyping of mobile phone in@eraﬁf"

% Mobile phones being used for more than just making/receiving calls
* Running prototypes needed before making crucial design decisions
% Introduction of user involvement

< Valuable user feedback

< Exposure of potential future system enhancements.
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Introduction to iStuff Mobilewsee """

% Software toolkit allowing rapid prototyping of mobile phone interactions
% Enables sensor enhanced interactions
= Externally attached physical sensors
% Uses readily available mobile phones
% Allows prototyping of ubiquitous computing interaction

= Interactive spaces

J/
0’0

Contribution of this master thesis into iStuff Mobile:
= iStuff Mobile smartphone background application

= Integration of Smart-lts sensor network platform into iStuff Mobile
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Background

« iStuff Toolkit
« iStuff Architecture
» Event Heap
« iStuff Components

» Patch Panel

« Smart-lts sensor network platform
» Smart-Its Architecture
» Core and Sensor Boards

» Smart-lts Communication
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iIStuff Toolkit Architecture

% iStuff Toolkit
= Toolkit for design and exploration of novel interactions

% iStuff Architecture
= Event Heap
= iSuff Component
= Patch Panel

(D) . . .
Wireless Communication

—Z )

‘P iStuff
> Component
J
Event Heap )
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Patch Panel - ""

% Ubicomp environment
= Devices/services added

frequently
= Communication cannot be
anticipated
N
Get: Light -
<+ Patch Panel B(jte:c;n Patch Panel ) )
= Retargeting event flow Put: comignt
. L. Projector
= Event transition or finite state put: Light
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Smart-Its Architecture

* Smart-Its (Particle Computer)

0‘0

= Small scale low powered embedded systems
= Add sensing, proccessing and actuating capabilities —
xterna
= Two independent boards Sensor ‘ Connectors
= Wireless communication
. Core ‘ External Sensor ‘ External
% Smart-Its Architecture % | | | |
r Sensor
[ ] Core board zo_(.z ;) RF H MPU SPS;vpel; : MPU SPS'\;vpel;
Sensor

= Sensor board
= Uptil 16 sensor boards
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< Smart-Its Communication
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6> iStuff Mobile

« iStuff Mobile Architecture

* Particle Framework

« iStuff Mobile Proxy

« iStuff Mobile smartphone background application
« iStuff Mobile smartphone foreground application

* Visual programming support
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iStuff Mobile

< iStuff Mobile

= Extends the iStuff Toolkit
» Incorporates Smart-lts platform through proxy strategy
» Proxy for mobile phone
* Provides Symbian series 60 mobile phone application

% iStuff Mobile Architecture
= Compound prototype architecture
= Components spread accross the room
= Communication through Event Heap
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iStuff Mobile Architecture e ’-“"
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Particle Framework

% Particle Framework (Screenshot)
= Cross-platform GUI
= Scanning for Particles in network
= Configuration of sensors
= Reception of sensor data
= Posting sensor data to Event Heap

% Scanning network for Particles
= Transmission of HELLO packet
= Reply of HELLO packet
= Addition of Particle Id to the list on GUI
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Network
Scanning Packet

Tuple Type: che
Tuple Bytes: 255 255
255 255 255 255 255

255

Sensor
Configuration Packet

\

Tuple Type: crs
Tuple Bytes: g_l 1 3

% Configuring Particle sensor board

[ Particle Packet [ Particle Packet |

Tuple 1 Tuple 1

Tuple Type : acm :r'l;[;[é'.}ype . aps Logical Group:
e R E Bytes: 1st byte denoting
Tuple 2 Tuple 2 sensor number

2nd byte denoting
sampling number

|

= Transmission of configuration packet

= Acknowledgment if configuration successful
= Sensor numbers

=  Sampling numbers
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Sensor Data Transmission - ;““

% Sensor Data Transmission
= Particle packets
= Particle events
= Filtering proccess
= Conversion from particle packet to particle event
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iIStuff Mobile Proxy

% iStuff Mobile Proxy
= Gommand-line program
= Communication with mobile phone
= Relaying of events to the mobile phone
= Relaying of user activity to the Event Heap

% Event relaying proccess
= Register for “iStuff Mobile“ events with “Command* field
= Events with “Command*®
= Events with “Command® and “Path*
= Events with “Command®, “Repeat”, “Code* and “ScanCode*
= Events with “Command® and “ProfileNo*
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iStuff Mobile
Command
Path

4

iStuff Mobile
Command

4

iStuff Mobile

Command
ProfileNo

4

Event Relaying Process

iStuff Mobile Proxy

Path

Path Length

Smart Phone

e

Command 9

/&
Path Length

Path

Com !na nd 4@2/,

( Event Heap

% User activity relaying proccess
User activity in form of key presses
Listen for incomming commands
Command followed by ascii value of key and type value
Post “iStuff Mobile* event with “KeyCode*“ and “Activity fields
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iStuff Mobile Smartphone Application» 3‘"‘

% iStuff Mobile smartphone application
= Background application
= Foreground application

% Smartphone background application
= Provided by the framework
= Allows remote execution of commands
= Interaction the foreground application
= Interaction with the mobile phone OS
= Interaction with iStuff Mobile Proxy
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Smartphone Background Applicatioms ’?“

(7)

Foreground | | Background a7
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Key press sent to OS
Background application intercepts key press
Quartz composer gets notified of key press

Smart-Its reporting sensor infomation to QC
and QC issues high-level command to the
background application

Key press sent to foreground application
System output
Foreground application response
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Smartphone Background Applicatiom 3“"‘

% Feature of smartphone background application
= Bluetooth communication
= Sound playback
= Vibrator control
= Key capture capability
= Foreground application key simulation
= Launch external application
= Close external application
= Profile control
= Backlight control
= Run application in background
= Camera control

% Current version supports Symbian Series 60 smartphone
| % Windows Mobile 5.0 is a good candidate (Survey) l
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R/

= Visible to user

% Foreground application

= Responds to smartphone background application
= Default series 60 application

= Custom designed applicaion
* Macromedia Flash Lite
» Python for Series 60

« J2ME

« Symbian C++

/

% Visual Programming Support

= Apple's Quartz Composer
= Patch Panel Mappings
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o Prototyping with iStuff Mobile

 Recreating inspiring mobile phone interaction
 Ubiquitous computing prototyping scenarios
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Prototyping with iStuff Mobilewsee *“"

% Recreating inspiring mobile phone interactions
= Tilt scrolling
= Changing ringing profile
= Tilt typing

% Ubicomp prototyping scenarios
= Multi-screen presentation control
= Keyboard input redirection
= Speech text
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Tilt Scrolling

B '{gtégﬁrolllng [Harrison et al., + Recreated using

= Using tilt to scroll through list = Nokia Series 60 mobile phone
= Speed of Scroll = Smart-Its pressure sensor
- O”Q'Fr)‘a:ly g_leatted using = Smart-lts acceleration sensor
° aim rFio . .
= Foreground application key
* Pressure sensor ) :
- simulation
« Tilt sensor
(Mobile Phone [ 1
2! Enable
2 Threshold
‘SmartitsSensor | O Turn Backlight On
3 T R 3 i2 Turm Backlight Off
éf:fritce-lg g [ml kﬂ B -’1 i1 Play Sound
G;.-a_\.-itl'l_'lll' = @ Source Index  Output @ © Stop Playing Sound
r .t-,. 70 vl it ‘:'5\'-"“':& #0 © Launch Application
rorce & Repeat Rate @ m | "-1 EE,IETE;THMW
Temperature © © Mode Signal @ Cifleria Pk
ML :E'Ll.m g =\@ Parameter [x] © Scancode Port
uarn
lli'ICIIti.gE [ i) Profile #
J |0 Capture Key Presses

-

_
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Changing Ringing Profile

/

% Changing ringing profile [Schmidt % Recreated using

et al., 1999] = Nokia Series 60 mobile phone
= Use context to change user profile = Smart-Its pressure sensor
= Definition of profiles = Smart-lts light sensor
= Originally created using = Smart-lts Audio sensor
* Nokia phone
« TEA board

titsSensor_1 | O Enable
Sourceld O 2 Threshold
Gravity-X O 23 Turn Backlight On
Grawvity-Y O 2 Turn Backlight OFf
Gravity-Z O} ['Jwaﬁtﬁpt "l |{ @ Play Sound
ight ; : 2 Stop P Sound
ngh-;_s:cil g =S @ Input =0  Output #0 @ o La?;f:;g icaItJ:En
o o @ nput #1 ;
Tempearature O 2 Path
Sweitch Walue O] Wil .:FE - - | @ Close Application
Audio @ 2 kay Code
Vaoltage O 2 Repeat Fort
- 2 Scancode Port
@ Profile #

I - - ' 'hCW Capture Key Presses 7 I
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% Tilt typing [Wigdor and Balakrishnan, <

2003]

= Use tilt + key press to type a character .

Tilt Typing

= Faster than multi-tap

= Comparab

le to T9 dictionary

= Originally created using
» Motorola i95cl phone with external sensors
« J2ME application

=

Smartltssensor

fﬂuﬂeﬁnnﬂavLIMr 1'|

SourcelD O
Cravity-X @
Grawvity-Y &
Cravity-Z O
Light Lewel &
Farce O
Temperature O
Switch Walue O
Audio O

Key Code &
KeyPressed O

— |

Recreated using

= Nokia Series 60 mobile phone

Smart-Its acceleration sensor

= Mobile phone key capture
= Foreground application key

simulation

TiltText - JavaScript

i3 KeyCode Modified KeyCode &
@ Tilt X
@ Tilt Y

(Mobile Phone [ 1
2 Enable

i Threshold

i Turn Backlight On

2 Turn Backlight Off

2 Play Sound

2 Stop Playing Sowund

2 Launch Application

i3 Path

2 Clase Application

= @ Key Code

Voltage O
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Ubicomp Prototyping Scenarioszgs 3“"‘

< Multi-screen presentation < Keyboard input redirection
= Two displays showing current and = Java “TextEventEngine” software
previous slides proxy
= Key press on mobile phone to navigate * Foreground application key

. . simulation
= Proxy running on two separate machines

= Patch panel mapping % Speech text

= Keyboard input redirection

- iListen
[ ) B : .
Lot | [ SlideNum - 1 {0 Enabe
. 0 First "j"Eflue Result O @ Initial Value  Resulting Value © 1 Mext Slide
I| i Condition | 0 Operation #1 I'M 01 Previous Slide
11 0 Second Value T O Operand #1 “= O GotoSlide 2
(Muhi!el'hunmil.imr 1 / \ fﬂmm ’1 o Hxiir:e;:me

2 Condition 2 Previous Slide
2 Sacond Value @ CotoSlide #

I \O Tolerance 2 Machine Name ) I

O Tolerance - — T . .

Key Code OF | O Increasing Signal  Count @ ;

KeyPressed O 42 Decreasing Signal \
'\Ik\;kwa ﬁﬂ '1 . 0 Reset Signal T

10 First value Result © O Next Slide .
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6 Related Work

 Phidgets

» Calder toolkit

* The TEA project
* D.Tools

» ContextPhone
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6 Conclusion

 Future work
* New background application features
* Integrate Sweep and Point & Shoot application
* Port to Window Mobile 5.0 and Linux phones
* Provide Inter-Process communication between foregroud and
background application

* Demo
e Questions?
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Particle Framework

‘D00 Particle Framework
Particle Framework pdiq | Sy oy O Configure Particle
Particle List: Enmputmg

10.1.0.1.10.1.0.233 graup Sensors Rate

"1 Acceleration X/Y [ 13 5 ]ms
Scan Network "
V! Acceleration 2 rL 13 ] ms
{ Configure Parti... ) (5 Audio [ 13 & _]ms
Start Framework ) ] Light [13 4 ms
( Stop Framework ) ' Ambientlight rL 13 15 ] .
( Exit ) ] Force f_ 13-y ]ms
Add I s

Events : ] Temparature 13 v ms
Scanning Network... ) Voltage ’L 13 - ] ms

Scanning Finished
Starting Configuration...

Cunf!guralmn was successfull
Starting Framework...

(=
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Particle Framework - ’-“"

Sampling Number | Sampling Rate
0 13 ms
Sensor Sensor Name
1 26 ms
Number
2 52 ms
Acceleration X/Y
0 axis 3 104 ms
1 Acceleration Z axis 4 208 ms
: 5 416 ms
2 Audio
: 6 832 ms
3 Light
: : 7 1664 ms
4 Ambient Light
8 3328 ms
5 Force
9 6656 ms
6 Temperature
10 13312 ms
/ Voltage
11 26624 ms
12 53248ms
13 106496 ms
a 14 212992 ms
15 425984 ms A
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Smartphone Background Application Sme@f‘"

= < > —_ g =
£ 3 o |2 EI :E1:
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gg E | E€| ;& ?a E8E 25| & 2 g g &
E5| 5 |55| 35 |EBE325 5| £ | 35|55 S
s | D | @O @ @@ @V, | D@ @,
o | OO O, Q. O
Windows
Mabieso | (51 O] O] OO OO OO O

a. Profile change implemented using “External Application Launch”, “Key Press
Simulation” and “External Application Termination”

Only turn ON functionality

Sweep and Point & Shoot implemented as a separate application
Available only when Java application in foreground

Available only when Java application in same package

a0 o
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