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Tracker/E jsS/OSP e — -
Workshop for T
Singapore Teachers

2 Malan Road Block J, Level 4
eduLab@AST and IT Room 2

October 26-29, 2015

Leaders: Wolfgang Christian and Douglas Brown

Local Facilitators: Wee Loo Kang Lawrence, Leong Tze Kwang, Leong
Tze Kwang, Ning Hwee Tiang, Tan Kim Kia, and Chan Him Nok

Sponsors: the National Research Foundation (NRF), Ministry of
Education (MOE), and National Institute of Education (NIE).
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Schedule day 1: 26 October 2015

0O9h00 - 09h45 Introductions and overview of resources
ComPADRE and OSP resources
OSP@SG resources
Tracker resources

O%9h45 - 10h15 Introduction to Tracker

10h15 - 10h45 Participants analyze videos

10h45 - 11h00 Tea

11h00 - 12h00 Preparing videos for analysis

12h00 - 13h30 Lunch

13h30 - 14h30 Participants download/capture videos

14h30 - 15h15 Data analysis in Tracker

15h15 - 15h30 Break

15h30 - 16h30 Participants analyze data

16h30 - 17h00 Formulate personal curriculum development objectives




Tracker Resources
Tracker web site

€ TrackerVideo Anal..

(€@ phstasorg e £ ¢ |[Q searn * B

etting Started || Travel |_) Social |/ Shopping | | Recreation | | Finance | | Health || Tracker |/ Singapore
Tracker Home | Help | Share | OSP Home | Email Doug english ~

®Tracker

Video Analysis and Modeling Tool

B MostVisted

Download Tracker 4.91 installer for: Windows Mac 08 X Linux 32-bit Linux 64-bit
Note: Tracker now includes its own private Xuggle video engine.
| We strongly recommend uninstalling all previous versions of Tracker before installing this upgrade.
08X users: control-click the installer and choose Open from the popup menu rather than double-clicking.

Installer Help  Change Log

Physics teachers: Have you developed a good Tracker activity?
Why not share it with the comPADRE Digital Library community? Click here to lear more.

What is Tracker? Tracker Features
Tracker is a free video analysis and modeling tool bult on the Open Source Tracking:
Physics (OSP) Java framework. Itis designed to be used in physics education
« Manual and automated object tracking with position, velocity and
Tracker video modeling is a powerful new way to combine videos with acceleration overlays and data.
computer modeling. For more information see Particle Model Help or AAPT « Center of mass tracks.
Summer Meeting posters Video Modeling (2008) and Video Modeling with « Interactive graphical vectors and vector sums.
Tracker (2009). « RGB line profiles at any angle, time-dependent RGB regions.
= Modeling:

EOIEGEI0==

« Model Builder creates kinematic and dynamic models of point mass
particles and two-body systems.

« Model overlays are automatically synchronized and scaled to the video for
direct visual comparison with the real world.

« New Data Tracks use data from external models including Eis$
simulations.

Video:

« Free Xuggle video engine plays and records most formats (mov/avi

http.//physlets.org/tracker

 Installers for Windows, Mac, Linux
* Online help, video tutorials
* |ideo collections |



http://physlets.org/tracker/
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Tracker Resources
ComPADRE OSP web site

C || Q Search * 8 U 3 A A4 Qe

I Most Visited | | Getting Started | Travel |_ Social |_ Shopping || Recreation |_ Finance || Health | | Tracker |_| Singapore

€ | @ www.opensourcephysics.org/items/detail.cfm7ID=7365
b

[Search the OSP Collection... | Search |

.

SIMULATIONS » home » Search Results » Detail Page

EJS MODELING

puter Program Detail Page
CURRICULUM

PROGRAMMING | TIracker Video Analysis and Modeling Tool
TOOLS written by Douglas Brown

BROWSE MATERIAL: Available Languages: English, Spanish, Chinese, Danish, French, German,
Italian, Portuguese, Greek, Czech, Arabic, Finnish, Korean, Swedish

£3 Save to my folders

CE:cLMOE

Supplements
Comments (5

RELATED SITES
The Tracker Wideo Analysis and Modeling Tool allows students to medel and

DISCUSSION analyze the motion of objects in videos. By overlaying simple dynamical il Yk {14Y
ABOUT 0SP models directly onto videas, students may ses how well a modsl matches the
real world. Interference patterns and spectra can also be analyzed with T——
Tracker.
Make a Comment
Tracker 4.91 installers are available on Linux, Mac 05 X, and Windows and include the Xuggle open Relate this resource
Science source video engine. Contact us
Science SPORE Prize * Tracker 4.91 Windows Installer Related Materials
November 2011 * Tracker 4.91 Mac OS X Installer - Instructions
Is the Basis For
» Tracker Installer - Instructions
Tracker video
A * Tracker Installer - Instructions Analysis Demo
=+ Packaq
»@x Tracker is an Open Source Physics tool built on the OSP code library. Additional Tracker resources,
KX demonstration experiments, and videos, can be found by searching ComPADRE for “Tracker.” Is the Basis For
The Open Source Physics 0SP User's Guide
Project is supported by agditianal Tracker resources including Tracker help and sample videos are available from the Tracker S e
NSHDUEGH42 56T, home page at Cabrillo College below. the Rasis For 4

http.//www.opensourcephysics.org

» Tnstallers for Windows, Mac, Linux
* Video experiments
* £jsS models



http://www.opensourcephysics.org/items/detail.cfm?ID=7365

Tracker Resources
Digital Library Browser

(&} OSP Digital Libra |
| File Collections Manage Help |
URL: ntp:iiphyslets orghrackerflibraryicabrillo_collection xm| |Load)  search| | |open Editor] @H
What you can do with Tracker r Singapore Tracker Digital Library r NTHU Videos r LivePhoto Videos |/ College Ready |
Tracker Sampler i Tracker OSP Collection I Eckerd Tracker Collection [ CSDTrackerDL |

Tracker Sampler

T (= Mechanics |Tracker Sampler
o= [ Spectrosco py :
& [ Student Modeling Projects
:| This collection includes examples of both video analysis and video modeling experiments.

* Collections of videos & experiments
Collections|Tracker Home Library|Singapore Workshop
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Introduction to Tracker |
Tracking a falling ball to find "g”

fie EdR Wden Tesck  Coosdnale 5

7

¥ o mash m[om |

Track Coreel xal
O ek '

Useful resources:

Tracker Help: getting started
Quick Start video tutorial
Tracker video tutorial



http://physlets.org/tracker/help/gettingstarted.html
https://www.youtube.com/watch?v=n4Eqy60yYUY
https://www.youtube.com/watch?v=La3H7JywgX0

Introduction to Tracker
Quick Start video tutorial steps

Tracker Quick Start: freefall video analysis

1. Open the video, select frames of interest

2. Calibrate the video (set scale)

3. Set the origin and coordinate axis tilt

4. Track the gall as it falls

5. Plot y-velocity versus time

&. Double-click to open data in Data Tool

7. Fit a straight line to the data, determine slope

DL browser: Galileo'sProjectile.mov
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Introduction to Tracker

Views
Page Experiment a e Plot view
Experiment | Notes * Data table view
Colliding Pucks 1  World view
Study the image belaw of a collision | ° Page view

hetween two pucks on an air table. | |

Useful resources:

Tracker Help: page view
DL browser: pageview.html



http://physlets.org/tracker/help/pageview.html

| Introduction to Tracker
Autotracker
mei11:  Template B mach i )
‘ eeeeeeee — Useful resources:
| o TEnT| Tracker Help: autotracker

Autotracker video tutorial



http://physlets.org/tracker/help/autotracker.html
https://www.youtube.com/watch?v=Dn0Zz7rtkZw
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Preparing Videos for Analysis
Download videos from web sites

— — S— [=@] =
<erH. | 67 TrackerH., | G converta., ‘ S Bporting.. | BlueBorder-..  * CourseT.. % (:oum:c.,fa Epic3. % | & + -
4 | @ hitps://www.youtube.com/watch?v=IRnGod¥CeAlU C || Ceservelyperiniswhe > r B @ $+ & 4 QO © =
[} Most Visited | | Getting Started | | Travel | | Social | | Shopping | | Recreation | | Finance | | Health | | Tracker | | Singapore

\'nu Q vpoad AH . =

Autoplay @
Giant Canyon Swing (includil
POV) - Glenwood Caverns (b
by davidjellis
B 398,304 views

Boyfriend pushes Girlfriend
cliff - Insane Rope Swing

by devingraham

14,199,474 views

Extreme Swinging | Kiiking |
Trans World Sport

by Trans Warid Sport

16,731 views

The Original Double slit
Experiment

B by Veritasium
Recommended for you

> o ) 07/1s

Can Silence Actually Drive Y

Epic 360 Rotation On Giant Swing e A

i m = | v

Useful resources:

YouTube
Clip Converter online video downloader

Freemake desktop video downloader



http://www.clipconverter.cc/
https://www.youtube.com/
http://www.freemake.com/

| Preparing Videos for Analysis

Recommended file formats

 FLV, WMV, MP4, MOV
* GIF (may be animated), JPG, PNG

‘ » Use a video converter to convert videos to
one of these formats

] * Trim/cut long videos for smaller files,
faster loading

Useful resources:
Freemake desktop video converter



http://www.freemake.com/

Preparing Videos for Analysis I

Record your own video: cameras

* Look for high frame rate and time lapse
capabilities, manual shutter

Useful resources:

Suitable cameras: Vernier, Dot Physics

Avoid rolling shutters: LivePhoto



http://www.vernier.com/til/1924/
http://scienceblogs.com/dotphysics/2009/07/29/video-camera-options-for-video-analysis/
http://livephoto.wikispaces.com/Rolling+Shutter

Preparing Videos for Analysis
Record your own video: best practices

* bright, uniform lighting

* uniform background, contrasting object
* fast shutter speed

* motion perpendicular to view

* narrow field of view

* steady camera (tripod if possible)

* calibration object at same distance

Useful resources:

Vernier discussion



http://www.vernier.com/til/1464/

Preparing Videos for Analysis
Video clip settings

* Inspector or video player controls
* Start, end frames

* Step size

* Frame rate, frame dt

* Start time

OK

Useful resources:

Tracker Help: videos



http://physlets.org/tracker/help/videos.html

Preparing Videos for Analysis
Video clip settings

* Inspector or video player controls
* Start, end frames

* Step size

* Frame rate, frame dt

* Start time

OK

Useful resources:

Tracker Help: videos



http://physlets.org/tracker/help/videos.html
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| Preparlng Videos for Analysis
e Video filters

* Brightness, negative, grayscale

—  Deinterlace
[E=— ,
- . * Rotate, resize

Corner Positions in Pixs

l—l— : x[2600 | yfte0o |

‘J et * Distortion: perspective, fisheye
* Ghost filters: motion diagrams
» Baseline, sum

Useful resources:
Tracker Help: video filters
DL browser: ROLL583.mov, BallToss.mov, ballOnString.wmv

—

e ———— e ————



http://physlets.org/tracker/help/video_filters.html
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| Data Analysis in Tracker
Measuring tools

* Tape measure
* Protractor
; » Circle fitter
* Attach to points

k0.0

Useful resources:

Tracker Help: tape measure
Tracker Help: protractor

Tracker Help: circle fitter
DL browser: Rotating fan.mp4

| —

—————— e ————



http://physlets.org/tracker/help/tape.html
http://physlets.org/tracker/help/protractor.html
http://physlets.org/tracker/help/circlefitter.html

projectile model (t, x)

. 05
0 - - - - ;
0 04 02 03 04 04

t=0.10 ==0.17 :

projectile model (t, y)

0.3
L0z
0.1

I:I 1 L 1 1

0 0.1 0.z 0.3 0.4 0.5

t=0.10 +=0.21 :
l—————""""

l= Plot | @ projectile model | ¥ | [ |Sync =
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Data Analysis in Tracker

1,

Plot view

* Plot variables & style
* Scaling

* Algorithms

* Synchronizing plots

Useful resources:

Tracker Help: plot view



http://physlets.org/tracker/help/plotview.html
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Data Analysis in Tracker
Data table view

< red puck Data
t ¥ Wy .,
1] 4178 -21.4497
0.133 ¥.4993 -15.9345 28.811
0267 11.864 -10.387 29.034
0.4 16.748 -4 902 30.806
0.534 20.092 -7.a3r 32714
0.6GT 24.481 -10.4499 32.742
0.2301 28832 -13.538 324837
0.934 33166 -16.655

* Data columns
* Formatting

* Sorting

* Text columns
* Selecting data

* Exporting data

Useful resources:

Tracker Help: datatable view

| —



http://physlets.org/tracker/help/tableview.html
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Data Analysis in Tracker
Data Builder

* Data functions
* Parameters

* Save, load

* Autoload

Useful resources:
Data Builder Help

Undo Redo ont Size Close Data TOOI Help

Double-click to edit a cell, or click Add to define a new parameter ‘

ar function.

DL browser: BallToss.mov

e ———— e ————



http://www.cabrillo.edu/~dbrown/OSP/html/data_builder_help.html
http://www.cabrillo.edu/~dbrown/OSP/datatool/data_tool_help.html#building
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Data Analysis in Tracker
Data Tool

1,

* Curve fitting
s ecum e o Statistics

m‘f-'*j * Slopes, areas
2| - Editable columns
|« Data functions

yEEEEEEEEEEE * Fourier spectra

* Origin shifting

Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting editable

Useful resources:
Data Tool Help



http://www.cabrillo.edu/~dbrown/OSP/datatool/data_tool_help.html

Tracker Particle Models
Dynamic models

lsme ———— 1 Cartesian, polar coordinates
" Lo e ] Mode/ builder

——h— Force equations
Parameters
- : Initial conditions
O e e e Start, end frames
— Launching a model

Useful resources:
Tracker Help: particle models



http://physlets.org/tracker/help/particles.html
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Tracker Particle Models
Dynamic model example: Projectile motion

| & Tracier
N Fie Fde Veieo Tesck Cocodnagle Sysiem View Hslp
2 H &£ w @

v progecie misdel m

# Creste == jb

5 E 1 e A A

A A 3

ey E e 210 of 247D

nac

N

o b Pt

b=l 7

prropside o dsbscied (hachied)

a4 1@ =

-

PIoeCie Ml | v Sy

197

projectile model [T,y
o it o

e S

projectile mo del [t 3

E}_ Model Builder: Dynamic Particle (Cartesian)

S

Start frame QE End frame| 31 Launcher
Model:| projectile model |v|
Parameters =
Add
Name Expression |
m 1
w0 314
theta pi*.315
g 9.8
1.
Initial Values
Mame Expression =
t 0
X 0
Y 0
Vi v0*cos(theta) I
vy v0*sinitheta)

Force Functions

Add
o |
Mame Expression
fx 0 I
fy -m*g ﬂl
| [l Font Size | | Close | u

Useful resources:

Projectile model

RZ



http://iwant2study.org/ospsg/index.php/interactive-resources/physics/02-newtonian-mechanics/01-kinematics/174-projectile-motion

| .
| Tracker Particle Models
Analytic models

) Model Builder: Kinematic Particle [ % ]

|Dg mm=em=rl < Model builder
][ o ] * Motion equations
g . * Parameters
——  Initial time
— » Start, end frames

| ada || coy |[ cut || paste |
me Expression
(theta)*t
(theta)*t-0
ck Add t a new param
escrip
| kew || | || Fontsie || cose |

Useful resources:
Tracker Help: particle models

e ———— e ———



http://physlets.org/tracker/help/particles.html
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Tracker Particle Models
Analytic model example: Projectile motion

-

I'f__’_’- Tracker ™ - pe ™ . | = 7EI = | .fﬁ. Model Builder: Kinematic Particle I SE_|
! File Edit Video Track Coordinate System View Help Start frame QE‘ Endframe| 315 R [
E H| & % | B W- | | KcCreate =0 # gl S A A B a C Modeli| ® analytic projectile |'|
¥ @ analytic projectile m|1.000 memory in use: 20MB of 24TMB Parameters
‘3 L= Pplot | @ analy‘licprojectile|v| Fas
analytic projectile t, ) ||| MName Expression
T T T T T T m 1
10F 1 w0 314
theta pi*.315
st | g 98
i} Initial Values
0 ” Mame Expression
0.46 x=03 t 0
z . | Position Functions
Tahle| @ analy‘l|cpr019ct|le|v| a )
t ¥ ¥ 2
0 0 0f = Mame Expression
0.033 0.057 0.081) X v0*cos(theta)*t
i 0.066 0.114 0.152| y w0*sin(theta)*t- 0.5*g*t"2
: T |z 0.099 0 T 0.212[ ]
=017 w=0.51 analytic projectile selected (locked)| - | @ 0132 0228 0.261
[ Il | [ e 0'155 0'2;4 : 03 Double-click to edit a cell, or click Add to define a new parameter or function.
% 023 ’—‘100% = o ' g R 0198 YT 7308 Right-click to edit the description.
o = 0.231 0.388 0.345+ =
]\_;)r()jectile_models.trk| FUULRLE || Closs |
A — =
Useful resources:
|
| | | |
DL browser: projectile odels.trk
. proj m .
\———-—-—__ — S S



Controlling the Coordinate System
Calibration options

Coordinate axes |X X
Calibration stick/tape X X
Offset origin |X
Calibration points | X X X
Circle fitter |X




|
. Controlling the Coordinate System
Coordinate axes

AN

* Most common way to set origin and angle

| * Drag origin or nudge with arrow keys

* Set origin pixel position on toolbar

* Drag x-axis to tilt, shift-drag for 5° steps
* Set x-axis angle on toolbar

Tracker Help: coordinate axes



http://physlets.org/tracker/help/axes.html
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|
. Controlling the Coordinate System
Calibration stick and tape

7474
El ﬂ
—

* Most common way to set scale

* Drag either end or nudge with arrow keys
* Dbl-click length readout to set new value
* Set length value on toolbar

* Set x-axis angle on toolbar

* Stick and tape behave differently when dragging end
Tracker Help: calibration stick and tape

| —

—————— e ————



http://physlets.org/tracker/help/stick.html

Controlling the Coordinate System I

Offset origin or single calibration point

-+

U

* Handy when origin is off screen
* Drag or nudge to move origin
* Set coordinates on toolbar to move origin

Tracker Help: offset origin



http://physlets.org/tracker/help/offset_origin.html
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|
. Controlling the Coordinate System
Calibration points (pair)

+ | 4{2?

* Most powerful calibration tool

* To use, position both points at known locations

* Set coordinates on toolbar to set origin, angle, tilt
* Drag or nudge either point to adjust

Tracker Help: calibration points
DL browser: fluor lamp_ 3000K.zip

—

e ———— e ————



http://physlets.org/tracker/help/calibration.html

. Controlling the Coordinate System |

Circle fitter

1}

| - Fit circle to 3+ points (may be point mass steps)
* Choose "move origin to center” from popup or track menu
» Useful for circular motion, esp when origin off screen

Tracker Help: circle fitter
DL browser: Rotating fan.mp4



http://physlets.org/tracker/help/circlefitter.html

Center of mass

* Multiple pointmass tracks

* Steps are determined by positions
and masses of pointmass tracks

0
o * Solid footprint

O
O .'.
O O O O »
'.GD 000
i. O
o Useful resources:
° Tracker Help: center of mass

Elastic collision TRZ



http://physlets.org/tracker/help/cm.html
http://iwant2study.org/ospsg/index.php/interactive-resources/physics/02-newtonian-mechanics/03-dynamics/195-elastic-collision

88
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. Multiple and extended objects
Two-body system models

* Join two dynamic particle models
* Define internal forces

» Tnitial state = relative r, vr, 0, ®
e * System position = cm

Useful resources:
Tracker Help: particle models

e ———— e ————



http://physlets.org/tracker/help/particles.html
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Multiple and extended objects
Collisions

.
B 28
B o 000 L 8% Ba v e . =
File Edit Video Track Coordinate System View Help
|= B & = | B - L | ke =m 8 | Qo |~ oy |\ o A 4|4 4 ac
J_&mm—l:l\ memory in use: 47MB of 247MB
Track Contrdl = .
b Plot‘ > massB‘v| A

e

<> massB & massC ) modelB ) modelC |J

mass B (t, px)

0.36
030+

0.26 -
x 0.20 -
=

0156 -

o0

0.05 - T T T

0 s Fena e, W

0 01 02 03 04 05 0 0F 08 09 10 11
t

|[=093 pe=n 03

|k Pt © massc |+ ”

mass C (t, px)

eachcart =515¢g | ol

e i A 1 o2sp
0.20 -
ﬂxD15-
010+

0.05 -

model B selected (locked)] | ol

1} 0z 04 06 08 10 i3l

028 [100% E H P> 4 1 T
kj, = = =002 =031 I

elasticitrk |

Useful resources:
Collision force model TRZ



http://iwant2study.org/ospsg/index.php/interactive-resources/physics/02-newtonian-mechanics/03-dynamics/191-carom-collision-force-model
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Coordinate systems
Reference frames, world views

il Dot Vel (reck Coordn  Wiedows  Felp

L u | e e tion = |

Useful resources:
Tracker Help: coordinate system
DL browser: PucksCollide.zip

—“—l——



http://physlets.org/tracker/help/coords.html
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Coordinate systems
Polar coordinates

@ Tracker | =) (B P

File Edit Video Track Coordinate System View Help
E H | & % | B w- | | KcCreate =0 B | Qorw | o [N A A | 4L 4 B O C

7 model A

m| 1.000 memory in use: 64MB of 24TMB

=y b= PLot‘ < mass A |

=10 mass A (t, 8)

-0.r70
-0.7a
-0.80 H
RUR-170
-0.80
-0.85 -

-1.00

-1.05 -
-1.10

x=-1.52 y=-D.08|ted (zet mass on toolbar, enter exprssinns in Iodel Builder to Mate)

= : T B
& 000 [100% E Mo a1 b E t
7 - :

e T e T T e T e e

PendulumSwingModelHannah1.trk |

Useful resources:
Pendulum swing model TRZ



http://iwant2study.org/ospsg/index.php/interactive-resources/physics/02-newtonian-mechanics/09-oscillations/217-pendulum-swing-model-2

open source physics

Tracker Spectroscopy
Line profiles

Tracker Help: line profile
Spectroscopy poster (AAPT)
DL browser: color_filter 128.zip



http://physlets.org/tracker/help/lineprofile.html
http://physlets.org/tracker/download/AAPT_spectroscopy_poster.pdf

Useful Tracker Shrtcuts

Main view ¢ Zoom with mouse wheel
* Zoom to box after right-drag
* Double-click zoom button to fit

Video player < Page-up to step, page-down back
 Home to start, end to end
* Right-click player to set start/end

View panes * Dbl-click toolbar to maximize/restore

Selected pts « Shift-arrow key to nudge X10
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EjsS Tracker Elements
Sending EjsS data to Tracker

* In EjsS: Tracker element
 —— == e Tn Tracker: data track

‘ — - M@“A - (automatic)

@Tracher model element

This Tracker element allows your simulation to pass a data track from the EjsS
model to the Tracker video analysis tool (Tracker must be installed first). A data
track consists of a series of points (t,x,y) that Tracker displays on top of a video.
You can configure the element, using its properties, to send data from your model
automatically after each evolution step. Alternatively, you can send data
programmatically. See below for details.

Usage

Useful resources:
Tracker Help: data track
EjsS example: Ball Toss with Tracker



http://physlets.org/tracker/help/datatrack.html

EjsS Tracker Elements
Create Tracker Element in EjsS

E_Desc ription ® Model © View

m
B
=
=l
[
@
®

0
B
|
o
B

* Model Elements page

* External models

* Drag icon to create element

* Assign a hame to the element—in this case "ball”




EjsS Tracker Elements
Enter a name for the data track

* Dbl-click the element to open property editor
* Name must be in quotes—here "ball”

* Name is assigned to the data track in Tracker
* Name may be same as element name

* Other properties will be set later




EjsS Tracker Elements
Append initial data to element

© Description ® Model © View
' Variables @® Initialization ©— Evolution T Fixed relations © Custom C Elements [

kall.append[t,x,yj; // send first data point to Tracker

RGOV RPEDND

* Click to add new page in Initialization if needed
* Call method append(t, x, y) on element "ball”




EjsS Tracker Elements
Append data to element after ODE step

© Description ® Model © View
) Variables O Initialization ® Evolution © Fixed relations © Custom O Elements

Frames rEvoI Page rconstantacceieraﬁon [{¥)] rhdd Data after evolution |
per second
~ _qpo0 ||ball.appendit,x,v); /f send new data point to Tracker|

- 20

i
Right-click to add new page in Model/Evolution
Call method append(t, x, y) on element "ball”

B
O
=

&
I
b
@
&
]




| EjsS Tracker Elements
Add button to connect to Tracker

b | B3 | 03 | B | 6 | B

B | 63 | 63 | B3 | | B | b

* Create button in View page by dragging to a panel
* Dbl-click button to open property editor

* Button Text must be in guotes

* Button Action is connect() method

 Call connect() method on element "ball”




| EjsS Tracker Elements
Initial testing

-0 -06 -04 -02 -00 02 04 06 08 1.0 12 14 16 1.8

X
L » | » 6 Tracker |dt={0033 |

» Connect button should create a data track in Tracker
* Step forward button should append data

* Play button should append more data

» Reset button should reset data track




88

APORE ’(

EjsS Tracker Elements
Data track settings

Start frame 15:—{ End frame H Launcher

Model:| @ launched marble

Initial Values

Mame Expression

t 05

Data Clip

Video 0

Data 0 | W W i
2 10

152—{ 52—{ tzj—{

Start Frame  Frame Count Data Start

Time Basis

® Video Time ' Data Time

2

Data Stride

Font Size

* Video start frame

* Frame count

* Data start index

» Data stride

* Time basis

» Set in model builder




EjsS Tracker Elements I

Comparing data tracks with videos

Video -« calibrate scale
* Set origin, adjust angle
* Set clip start to first frame of interest
* Set frame rate or frame dt
* Set other clip properties if desired

Track < Set properties in model builder




EjsS Tracker Elements
Saving video settings in TRK file

* Delete the data track before saving

* Save TRK file with same or similar name to EjsS
model/element

 Undo in Tracker to restore data track if desired




EjsS Tracker Elements I

Using TRK and video in EjsS tracker element

TRK Filey"./BallToss/BallTossSetlUp trk” Ei =5

Start Frame: 9 == Step Size ==

End Frame: 30 = Use Data Time; ==

* Copy both TRK file and video to EjsS source folder
* Check that copied TRK opens video

* Open tracker element in EjsS

* Use "open” button to set TRK file path

* Copy data track settings to EjsS element

* No need to enter video file path when using TRK




EjsS Tracker Elements
Final testing

* Connect button should open the calibrated video
and create the data track
 Other buttons as before |
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