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e Vision-based
e Object tracking
 Hand tracking
e Supports larger size of screens
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Application of gestures

 Text input
o Graffiti
* Authentication
e [ssuing commands

* Body interaction
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Application of gestures
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¢ TEXt |n pUt Pattern recorded!

e Authentication

* Android’s unlock
* [ssuing commands

* Body interaction




Application of gestures

° Text | N p ut Goto bottom

Click to edit Gesture

e Authentication Goto top

Click to edit Gesture

* [ssuing commands

Load URL:http://www.facebook.com/
Click to edit Gesture

e Apple trackpad

. Load URL:http://www.gigaom.com
e Dolphin browser -> Click to edit Gesture

* Body interaction New tab

Click to edit Gesture

Refresh
Click to edit Gesture

http://gigaom.com/mobile/8-reasons-android-owners-
should-try-dolphin-browser/
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Application of gestures

e Text input
* Authentication
e [ssuing commands

* Body interaction
e Wii

. http://www.edailypost.com/nes-motion-control
e Kinect p:// yp / /
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Outline

e Application of gestures

* Recognizers
e Rubine
e S1 Recognizer

e Exercise



From B. Signer, Pen-Based Gesture Recognition, 2007

Rubine

e Statistical classification algorithm for single
stroke gestures (training / classification)

A gesture G is represented as vector of P
sample points

GLL 5,... Sp7LIwith s; [T k;, Vi, ¢,

e Feature vector f extracted from G

f [T, Al T




From B. Signer, Pen-Based Gesture Recognition, 2007

Rubine Features
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From B. Signer, Pen-Based Gesture Recognition, 2007

Rubine Features ...

(Xmax»Vmax)

-

f7 =Si1’lﬁ= (yP—l_yO)

fs (Xp—1,VP=1)
LetAx, =x,,,—x; Ay, =Yy,,— Y fe
~ 2 2 :
fy= 2N + 4y ()|
i=0 1] -
Ax.Ay. . —Ax. . Ay.
Let 9;‘ = arctan i yi—l i—1 y: Y ’—
Ax;Ax, | — AxAy, (X0.70)
P-2 P2 P2 0, ‘
fﬁzef f10:Z|9£| fn=zf9f £ (Xpt15Vpt1)
i=1 i=1 i=i y (Xps Vp)
P2 Ax’+ Ay’
Let At, =t,,,—t, f;,=max — 2}7,
i=0 At, p (Xp—15Vp-1)

-f13 = tP—l - tO (Xmins Ymin)

Ludwig-Maximilians-Universitat Minchen Mensch-Maschine-Interaktion 2 - 14



From B. Signer, Pen-Based Gesture Recognition, 2007

Rubine Training / Classification

* Training phase

Eﬂuire sam_;_l—e\s\\ Optimal
for class l::// Classifier
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e Recognition / classification phase
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S1 recognizer

e Unistrokes

Invariance
e rotation
e scale

e position

Ludwig-Maximilians-Universitat Minchen

http://depts.washington.edu/aimgroup/proj/dollar/

/N >4 JO

triangle rectangle circle

check caret zig-zag arrow
left square bracket right square bracket delete

left curly brace right curly brace star pigtail
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S1 recognizer steps:

1.

. Sca

Resample the recorded path into a fixed number
of points evenly spaced along the path.

Rotate the path so that the first point is directly

tot

ne right of the path’s center of mass
e the path (non-uniformly) to a fixed height

ano
For

width
each reference path, calculate the average

distance for the corresponding points in the
input path. The path with the lowest average
point distance is the match.
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Exercise 5:

Defining and using
custom gestures



Exercise 5

e 2 weeks

e Possible test on the Microsoft PixelSense
tabletop (not mandatory).

e Update the unistrokeProcessor package from MT4)J
e Download exercise bootstrapping code.
 Look at the code of the MT4J examples
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