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Interactions by Demonstration
with Direct Manipulation and Pattern Recognition
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How would you prototype...

...a workout monitoring system?

[Apple, Nike]



How would you explore...

...motion-based game controllers?

[Nintendo]




How would you build...

doa,,

...a proximity-aware whiteboard?

[Ju, Lee, Akers]
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Sensor-based
Interaction Design



d.tools
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[Hartmann et al., UIST '06]







Designing Sensor-based Interactions

PROTOTYPE APPLICATION LOGIC g
o

SPECIFY RELATIONSHIP
BETWEEN SENSOR DATA
AND APPLICATION LOGIC

PROVIDE SOFTWARE ABSTRACTION
FOR HARDWARE




Types of Sensors

Force Sensitive

Resistors
Accelerometers

IR/Ultrasonic
Rangers

Phototransistors

Continuous
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Representation Matters

Accelerometer X axis

MW

Accelerometer Y axis

/\/\/\/W/\/\//7

//detect accelerometer peaks

. Al =
i
//read data sample
xVal[t++] =readA2DValue (xPin) ;
//look for changes in derivative
if(((xval[t] -xVall[t-1]) >= 0
&& (xVall[t-1]-xVal[t-2]) < 0)

(((xval[t] -xVal[t-1]) < O
&& (xVall[t-1]-xVall[t-2]) >= C
//peak detected
//send message
oscSendMessagelnt ("/x/peak",1);
} else {
//no peak

}
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Idea: Programming by Demonstration




Idea: Programming by Demonstration







Crux: Generalization
O__. O._.
O_. O_.




Crux: Generalization




Crux: Generalization




Exemplar
Demonstrate




Exemplar
Demonstrate
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Exemplar
Demonstrate
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Exemplar
Demonstrate
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[Flash animations from the talk are not included in this presentation]



Dynamic Time Warping

Demonstration Signal

Matching Input Signal

[Sakoe, H. Chiba, S. ‘78]
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Filters
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Extensible Filter Set

:‘] MyCustomFilter.j

= ks

public Float process(int timne)
int widch=T;
retarn 'ﬂ:

¥
private Float median(int time, int width) {
List<Float> list= new ArrayList<Float>()}:
for(int i =0; i<width; i++)
w
4

list.add (getInput (cime-i});

}
Collections.sort(list):

I
3@ exemplar 52 =0
rIncoming Data -~ Filter for fadc3 Signal Visualiations Events for fadc3

JadcO [%] Rate of Change R B
Time scale: '—J— Mouse mode: Drag ' Draw Pausel
Scale Y-Axis 0320 S 050

[7] Offset A

Offset Value [-1..+1]

Smooth

MyCustomFilter

Overview of all events:




Understanding the Exemplar Approach

First-Use Laboratory Study Threshold and usability
Used as Design Tools for Complexity ceiling for
“Building Upon Everyday Play” knowledgeable users

CHI Interactivity Exhibit
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Lab Study




Lab Study

A

47 min 22 min 31 min

[sketches by Wendy Ju]
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Mini Joystick Bend Sensor/
N taped to table

Navigation Navigation Test Play

with Accelerometer with XY Joystick

time
=16 min
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Mini Joystick Bend Sensor/
N taped to table

Trigger with TestPlay  Refine trigger Test Play

Bend sen<- detection /

time
=16 min
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Post-Test Questionnaire

=l Decreases time to build prototypes KO u=4.8,0=0.42
—} Makes me experiment more HOH p=4.7,0=0.48
> Facilitates rapid modifcation FOH p=4.7,0=0.48
Teaches me how a sensor works —O— p=4.3,0=1.1
m=seflp Helps to understand user experience FKOH p=4.3,0=0.48
Helps me conduct usability tests O u=4.2,0=0.78
Encourages more clever designs —O— p=4.1,0=1.1
Decreases time to test prototypes FO— p=4.1,0=1.0
Distracts from focus on design details HO- p=2.6,0=0.69
| would build fewer prototypes —O—/ py=2.4,0=1.3

Lengthens time required to program sensors FOH{ u=1.5,0=0.53

Likert scale ratings: 1 2 3 4 5
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[Control Freaks by Haiyan Zhang]
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CHI Interactivity

Compulsory latency of pattern matching

precludes use for fast-paced actions

| V]

Threshold Pattern
crossed here matched here
time

[Control Freaks by Haiyan Zhang]
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Related Work

PBD TOOLS
FOR UBICOMP

a Capella
[Dey et al., CHI 04]

MUSICAL CONTROLLER
DESIGN TOOLS

FlexiGesture
[Merrill & Paradiso, CHI o5]

COMMERCIAL
DSP SOFTWARE

LabView/
Lego Mindstorms NXT
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Related Work
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Future Directions

Export: Generate code +
specifications

Programming sensor networks
by demonstration

Original page rox Rewritten page with
API tations

d.mix: Programming by

A Sample for Web Service APIs

Integration of direct
manipulation environments
with textual programming
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STANFORD HCI GROUP O A OFONS

Download Exemplar:
http://hci.stanford.edu/exemplar

CHI Interactivity “Building Upon Everyday Play”
Talk tomorrow, 11:30am, Room C2
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