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What's new in Tracker 4.07 =

What is Tracker?

Tracker 15 a free video analysis and madeling tool buit on the Cpen 5
designed to be used in physics education

£ Physics (O5P) Java framewark, it is

Tracker video modeling 15 & powerld new way 1o combine wdieos with compubes modeling. For more informabion see
Patiche ko i &

2ip of my AAPT Summer Meeting posters

g o Modekng (2008) and \ideo Modeling with Trac
(2009},

Installing and using Tracker

Tracker requires Jawa 1.5 of higher to run on Windows and Linux and Ja
ChnckTine 7 {(WindawsMac only)

Supposted languages: angish, sspahsl, angais. talinss. daetk dautsch, indseasion, chinass, potuguess, shvak Interested in
translating Lo anothet langsage? Plexse contact mel

¥ you're new to Tracker, see Help Geming Slaned for a step-by step beginner's guide. For general help,
heip files in Tracker, the opling help, or the downloadabie pdt hedp fles in enghsh, espaliol or poluguese

Previous Versions

1.6 on Mac 05 X Tracker atso supports

s he ult-in

Quantum leap! Tracker 4.0 now uses Xuggle, a new open source video engine that greatly expands the numiber of
readable video formats on al platforms (QuickTime i5 508 supported but not required). Xuggle is autormatically
snchuddied in the: free Tracker 4.0 installer, avalable far Windows | Mas e Linu,

Other new heatures mchude

Export Video wizard enables editing and transcoding videos using Tracker isef
New installer installs Trackes, Xugghe, Tracker Slarer, and sample expenments and wdeos,
Robust autotracker now evolves 1o handie non-uniform ighting andlor shape.
Autolrack in balth 10 and 20

Multiple video calibration options,

New protracter and read-only lape measue.

New page view displays himl pages and plain tet

Expanded preferences. set defaull language, look and feel, much more.

Particle madels have start and end frames

Anghes can be desplayed in radians or degrees

Multiple tabs can now be saved in a single frk file

= R S P

Sample experiments and videos,

The Trackes 4 0 installer includes these
folowing links:

and videos but they can be downloaded dy using the

1

ar (7 & MB) A cob # Tracker an OSP Launcher
(7.3 MB} A colaction of mechanics videos suitable for analysis and modeling,
2 (06 MB) A colechon of spechioscopy wdeos sulable for hne prohie anihss

AAPT Presentations

1. Viden Mo
3 oo bin

ke (pdf) and accompanying gar fike (2009 al Ann Adbr)
0 Memamic Modal Glodabion Tracttinnat A An

abric FHWME a8

Department of Fhysies,



Hoe WebcamZ #icimps n & 5 H P - BV k&P TF o T %7 F & Trackerdic ¥4
B — BV AR AR N (18 % Webcam s o — fiWebcamia g it ) o Ao b * Hcix

#Bﬁ&?t‘% %5‘?2%&;\ o
$¢a¢=nz:ﬂ ‘/ﬁ}ﬂd@ ﬁm‘y ?acw Heistian %Wuz{y



Tr:.mlznr 178
QAUI\UI A

# Tracker

HE RE FH N EE fs S

= EH| B w- | ok

[T e W (RN A N [ 8
EEFREE: 1245 § 247HB

B HE track TEWER ; ~
T 5 BARY b ShRFERKE Bhgh i

Life @RS EeR track BH

LA AR T EARAR track Bt

BB T (R R TR ST F1 SEEEREiRn

% 000 100%5 woe )

1w E G
e

Department of Fhysias, (hung Uhar Christian Univeesity



) )
Trackerdc B enid 3 3 o
11 CAVINLUE HA 3R -Y I ¢
1. Trackerenai & @ # /g o
BE Chl-Z
&E o
WL b
RS y RRED...
WS ’ TrackerS§#8H.. cCulH
Mt omv AREE ) | | v e T o IR
g Ctrl-M !HHJH% » o s ¥ FARm S AR Ctrl-L
= FaRR- cuo | | HaPE wEEES | | O shaesha RAKS Tracker...
e 2 Y| iR 4 v EEAE | | S Al Java...
RAEA "EAmmey" m= v Taroe $1E) | | WEDELER | | giamrvemT A, GES.) BAH: QuickTime...
REBRFF A ENE wine | < BEEE ) | | O BT A.. 5P RAH: Xuggle..
(377 "R Cnis
SRt
BFEHA.
N »

Rl Rh B ERE ¥E S

Ehi 4

Properties... = E | =] +\1I2Iv _I_,_ | #* RrEE | ':1 | L D12 | &\ {}x j{r ‘ﬁslu | 731 ﬁ'l
FIED... cirlp

F g Cirl-CQ v

Department of Fhysias, (hung Uhar Christian Univeesity



Tra
A

P

/

er iic B e
A Rg B
2. B R ok

#° Tracker =

)
/

3
K
N

g
NN

HE W B4 L EE WS N
ujxwg [ |~ oy | ™ & & A|AF =

( = . =
T 3 E#FIGEER: SMB # 24718
RABA "SEARE"

A

I

1\
]
NS
—\
=

g

Prs

¥ g mov -~ avi ~ mp4 -~ flv ~ wmy

V2l

AT

::i:::m";ﬁ | SRR A AR rack E\‘l _?‘jz {fﬁ% ;\‘ Eﬁgifll 2z _ '% }_'J :/ jpg . png

FleD... CHlF

(3 e FEEE SR~ P ——
oo v D e R OWE R LN EE W 6
B e 1 wons | m @ H | B e | ke | Q| ok N o A A4 A =
X EEFIEER. SUE 1 24716
| t a
ST TR rack EH

BE: |ﬁ¥eacl|mg Demonstration 2011 |V| @ EI
2 ‘ [} Mvi_1543.m0 Open With

(@) Xuggle 5 H
) QuickTime & F

MBI FTIRAEAE LSRR ER A HE rack e

000 1[I[I%E o L=

] Page -
9 REA®E:  [Mvi_1542000

MEETYFOAR pean: [ Biorackeris

|
[] [ v

3 (==

Department of Fhysias, (hung Uhar Christian Univeesity



7
W

(D
2

S

e
3
J
-

HE Rl O SH B EE s S
B ® e L | ke Qo oA A A

EHREEE: 20MB #9 24718

&

Ll ERaT i meas track EHY

LAERRRT R track EH

Department of Fhysias, (hung Uhar Christian Univeesity



BAYTR G o AR IR - B AT ERRE 0 E 0 7 A R
hE AE 2 - B RE R OET AERfrs Ao
L I S A

PR B - TRALWEH SRR >

T 25
PRy et R B RLIT AT R o

P BRI ARG HEE AR AT RERTERF - F - B RS

PR R o d N P da ke S 0 S RAES G H o F]R 7
AR PRt AR e

RE B R > d N X DI SR RS A RPE o A AT F o
Flpt 2B A RT3 - BRENERE ~ o2 TF N
R 4~ 43 & R R R o

Department of Fhysias, (hung Uhar Christian Univeesity



3
A
v

7
W

== ““.éa!m* =

N S A

&
£
3
£
[
g
F/
£
&
@
-

E#FEEEE: 2018 # 24718

i}
oY
ki
'»:
=
*“k

=

a

Lle R EHRA track B

TR

R R H BT EE HE S

& P i 427

v i R0 [ErrELEE

S H| B\ w-[L] kem o= [ Q] N A A A A

BRI (=1 i 03 1 1 Py 1 P e [

[¥]

EEFEEE: 3218 ) 247NE

a

LASERAT/ERIR rack BH

© 000 1nn%E| Howp

a
a

1@ T

L BERRT i ERR track ¥

IL MVI_1543.M0V |

Department of Fhysias, (hung Uhar Christian Univeesity



3
3
A
v

7
W

@ BB e[l kvm e Qs 0N oA AlA G m
v i R0 [ERTeL] EEFIEEE 32M8 /2 24718

&

LIS ERET A R track Bt

1 15 i a1 i s iy fra I~

HWE R EH M EE HE M

| B w- L | kmE = | Q|0 [N o AA|A L =
| v s mmloo | EEERIEE 1INBH 2478

- i

LUgERRT A ERIA rack B

|-

/. i " - BT A rack R
B ‘ ;

4]
¢ o0 mn%El Woe G

IL MVI_1543.M0V |

] 8k ﬁmu&m% B
»

Department of Fhysias, (hung Uhar Christian Univeesity



3
3
A
v

7
W

T e ME S
BB el | ke QS 0y o A A A =
v e ﬁﬁ EEMEEE: 31M8 § 24718

&

Ll38 BIRg o EHR A track EH

ﬁr%%-ﬂ
B Y,
ARV |

)
Bz

EEFEEE: 18MB f) 247NB

k_ “
LA ERET /i ERIR track B
(B 8 (Er BB ) ~| r
[ 6
7
£
£
7
2
2z
1= -
JABERET AR frack EH
(3658 +x-08 (A EOBH R 26) |~
ol
- a 1w E

Department of Fhysias, (hung Uhar Christian Univeesity



=

7
)Y

iRl EH Tir EHE HE M

S| B e L | ke e | Qoo | ™% AA|A A
v g mEooc |

TR 18N8 ) 247THE

RIS o B s v~

LHSERET TR track BE

HE KE ZH B EE As 5

v e sar[1s00° |

S H| B Y- L | x| Qoo A A

4T o=

BB R AR RIS
Tl Ltxd Fgﬁ?ﬁ“&ﬂéﬁ.a
tbfﬁg D REH 3u ”é':é: T
JLE"fijr‘*uZ A I NY S S
iph ©

7
§
* 873
.

=)

B SE (M

BISIS et tynf~

mA

EEREEE 1818 #3 247MB

a

L8 R R track EFY

a1k E
- :

BABERET AR track B4y

IL MVI_1543.M0V |

Department of Fhysias, (hung Uhar Christian Univeesity



[Fecer

HE KRE EH G EE RE 5

B?E\l*\lﬂ\' * it | Q4"

SR I —

NS [

EEMAEEE: 1818 # 247M8

‘ [0 Calibration T
o D —HAER,

Ijﬁg

Z

7

=1 67E2 y=-3 553E-15
<]

i~

IR =S smND it

..........

$he EIEY () A DU Ehepl )| - |
I»]

a

LAeBRET T EER track E¥

f i+ Tracker

Ko enh B(H = m)e b B (H =

HE IR EH B EE HE o

)

=

i ooo mu%E W ()

a1 e =
-

MVI_1543.M0V |

B REPfD o

S| %?Jilz

s [ Qi e [ s A A A

=
EFEAEEE: 1948 ) 247THE

\;\ RIS ommE s aiinf~

| BrE ane mEEEtEmT, B AR

000 100%5 wop O

A

LESERET EARA track Bt

Lt R AR rack B

I[L MVI_1543. MOV \

Department of Fhysias, (hung Uhar Christian Univeesity




¥ RN RH O EE AE S

S H|E -

Lo | etim mm | Q| ot [N 0 ALK | A

v s ses[1o00 | #Rmelw0r |

E#FIEER: 1918 # 24718

a

|~
i 2
B
g

S fmryie it

=

L& BlRg o T E 8 track E4

(B m)g & B (8 e

s T AGEARE B~ R ek B

)

2l B v L|5K¥j¥\0\|

v s feglon | gReeooe

KPQ

i

P iER F REMGIFEES 252

: 000 WUU%E H

gl e A AL AT =
EHEEEE: 1918 # 24718
B "
- 18 BiRAT T IR A track EH
| &
| 2
13 -
4
s K
g
F
&
s 'o-B -
@
-
&
S = -

AEIFERRT TR track B

IL MVI_1543.M0V |

Department of Fhysias, (hung Uhar Christian Univeesity



EH B0 B2 RE 5
S | B - L | kEm o | Q| o N A A A =
v s sigR[1000 | #RmE[00 | EEEIRIBE: 19UE f5 24718

-

L@ @R AR track B

PR =S (e mmvm mismivf~

LB AR track B

4]
Il =]
| oo 1uu%l How

V1154310V |

FHRT U TREE > IPFPOTFAEEIRT S X TRS o

Department of Fhysias, (hung Uhar Christian Univeesity



RH O EE As S

S H| B w- L | ke | Q| d [N AA|A L
v Apes ags[1o0 | #ReE[o0e |

E#FIEER: 1918 # 24718

a

e

HWE Rl EH BT 2R B s

(% =St e ng~

ISR ERE T R, rack 24 ,Efvl-\!:'}/E"i —‘-:1 '»l —:‘;Q P‘i‘& T% W E‘ijJ'?? _&é_};}i‘i %—_ q\‘gz%%' o

EE| B e | km o Q| o 442
v Apees aes[1000 | #RmE[o0e |

oA

E#FITER: 1918 # 247ME

RIS oiamE e~

)

|
Bdih o BT ORE Y 45 R
FRB B ORI RESE R
¥ Sl o T2edRET K o

L—?&%{EE:“F'&'}: -—T‘Ei/%&

a

LS8 BIRE A T ER R track EH

FAEIERBT T ERR R rack B

.,] - — T BEAR 3 @ -
éﬁ' )]J» A l‘t TEHTE R T AERAE (22)

Department of Fhysias, (hung Uhar Christian Univeesity



# Tracker I S -

SlE®

"‘Hﬂ Rl W H T EE MW

S H| B v L | ke e | Q|0 oh| ™ 0 A LA A
v A sEE[00 | RRAE

=2
E#AEEEE: 1918 # 24718

RIS A &,12 -
3

a

Ll BRI track B

BH OB EE AE SN

B8 e || ke e [ Qs |y A A A E

El

E% 4]
g
S 032

v AeoEs AER[1000 | #RAE[000°
=

1.000]

EFEFEEIEE: 19MB ) 247THB

-

LitgERATRrEiRR rack E

=
&
o,
£
[
7 L
£
£
@
2.
@
]

EEIESR B %n‘? ‘Z
»

——

MVI_1543.M0V

LTI

L BT ERA rack i)

Department of Fhysias, (hung Uhar Christian Univeesity



7
)Y

_|
-
Q
O

D

A
BN
=

i

o

v

EEFEEE: 2008 ) 24TME
Yo a
rg 3 = Ll BRAT T R track B

Eiles i)
RGE [
BTk B
BEhREERAEE »
HETH »

HE W IH N EE Am S

=S oMt e N~

’Eﬁ“ Tracker & =il

B 8-l kE = Q] N\ AA| 4L =

v o maamio0 |

A1 IR ;‘A
2k e )
J8 o

X

EEREER  19MB &9 247HE

[ommals]

HEA®X)

BTER AT ()| - |

al o]

B ) 100%E|n ~ - a1 =
: =

MVI_1543.M0V

IS s fwini~

i ‘
»E. HEE =

iE 6 ) -

D —— I
& 3 | o amaly "
| | t I X ] ¥ | |
EE AR (GLESI TR EEE, &?‘{z ST B T i) | -
1 Tt
022 ’@E LI b'e - a1 o =
MVI_1543.M0V | s

Department of Fhysias, (hung Uhar Christian Univeesity



3
i
A
v

W

[ =
* Tracker

HE Rl FH BIF =R A s

@ H|E e L kmm | Qs oy e A A A

G-l
[ $458

v BE
O FRIER

(% =S 9 mry e s o mwin~

)

EE E’S(E‘ﬂ (ETAFIEEEEE, FE‘E shift G T i .U fir =

4 [

: 022 mu%El H Y -

a1 m

=] %
S|
E#FIEER: 1918 # 247MB
L @ | o mwal| 5
HEARX)

 FREEESNE T
K B 4 4 B A -

#* Tracker

B EH BIF EE N S

IV

EEAEHER 19M8 /7 24718

L s@| o |

P

HEA®LY)

MVI_1543.M0V

EHEK mouse to mark a new pDH’TI‘ hit Enter to clone the previous SIEP [~
I I 1]

;022 |100% H > e a1 w =

I[L WVI_1543.M0V |

Department of Fhysias, (hung Uhar Christian Univeesity




1.0001

Wi 105 | S

7 8 I Bl (8 ) Bl3E 47 Bieh

A R A ] B A

WE R RN LW R BE 6 @
BB e || ke e | Q| oo g A A A =
¥ O WEA "' EFEATEE: 19M8 §2 247M8
rack . BEm @ | o mwAl~| .
O BEEA i HEALX)
whiE § . .
B
‘s\!:' S & ¢ 472 %ﬁ
IR 3~‘E |-J z by : 5L ] 2
~ A 2rr 2 2 a " W= N
| RE B8 & w | =
Autotracker: EE A ' 2 ‘
"'\ s é" s -
o e -~ g b
’Eg EEm: w&a‘ = 22‘. ;
ey
| S s [(TEE |2 EE [ EE | AEE I I @ e
‘/’F‘ ﬁh ‘/’%” 5 0 ME AE BH O EE WS w9

S H| B v L | kzmomw | Q|

0. |
> s (N iz EREs—ERATRHBORG - R U\ A A A 8
ST 1:;\ CETHREES - BT RT THEEE A - [ o 2emal~ v BRI 2618 49 2471E
., BT EET A AR RE | B Pl v P ke osE | o mRal-] 4
4T 3 o || emsmemmeEanae- '1
i o maA : HEA %)
F 1 £ FETESTEEAR S A BEYE. BRI "
{ BRSO B LAY 2
| 2 5
| agh[| = || = || TE || @ \ 3
g
— -
" . Autotracker: 2 A 2 J
x=0.02 y=0.04 B E A S (ET S R EEE, Bl shit @E T E DR T iE)| - | \
(] ] I»] I
WEB: W | m 22
2 022 mn%Eln > ». = a1 B “' = '
158 - Hix 3 - T
VI_1543.M0V | o= = 5 ? 5 10
g 10% | =)
» EETREE-BRETREEORS  mrezee || o ﬁiﬂ‘v| 2l
UEE TR EhEE - SRR AR E S A - !
e 2 N e 4, RJ 4 2 PR 1 & T = I
= 5§ — -H'- % = RE o !
BNy ‘[# %‘FL I ; II} J PAR \'—"FL‘B BT I TERARIERE | BRI
STH TR T AR -
=0 A
- | BT BB TEERR GRS EDE Ea S Ei R3 fb
! OB LL& LAY
5 O B gy = -
RS IS =g 22 | o= o
3
wa || =2 || =2 | =
- Ve
=5.368E-2 y=3.978E.3 - — ]ﬁ N
1 Ii IDE
Y PR ;o 3 - 7 I A T A i 022 [100%] W » a 1w
HoEYahp o ZREYe F bRl el — |

R

B B F R R B Ak o

I[L MVI_1543.M0V |

Department of Fhysias, (hung Uhar Christian Univeesity


GPLAB5
註解
選取範本: Shift-control-click


L“

M+

HE R EH BT EE NE 31
|
Il= B8 v || xmmm Q| o[ ™ o AA|A A =
I ¥ O WWA m EEAEEE: 2818 {7 2478
Ty
I rack i Sl e em | o mmals| -
O HERA HEA(L )
10 . T T
.
&-—, N | —
B xS F o
/’ﬁ; \ /T ~ i 5|
4 g 2 |
5 i
- ~
4 Autotracker, EEA I % |
‘ 7 o — -
4 -L L
v > — EERE: W B 22
| #+ Tracker
=2 o X7 | ez zEm [amE | wns % & TTTTm
1.000] 54 : % i
+ #Rii% (0.0, -5.0)
Z ‘l‘-r 3 B8 f * fEh EHE =<y [ o mmal~
— W— E- L

S )|

BH OOir EE AE S0

= H = -] | xmme Q|- dy ™A AL AL

=

EEFEEE: 2818 ) 24TMB

= - |
L = 1;|J o - BRI + TR - ‘ Track | k. @[ o mmal-] i
/ [ — )| reecommrmEn- — . EEAL )
4 - o - - -
- T r
i 545 2 5
1 .S BN
LIRY | e Pt
- o O won || = || EEI )| r—m (| s
x:‘D 24 y=0.01 CEEY T Ataa-EIns = = ‘ N\ i . -
4 » 4 I‘ .
oo K e I-l 12 < a1 = EEDE: W . Bt 22 [
Fo 4 1EF [ 2B% | 3.1BE | 413 -
l MVI_1543.M0V / 1 1 o0of : ? : '
W i A T —
BEVETH & THEEREL LHETAY - @@ Match O HmA|v A‘
- —~, - s scores above the acceptance level shown are marked =
‘-:'k ﬁ-&d— #fé’_ r — ]ﬁ o Lt automatically. % ¥
=" 1T BT ER E T IRER TSR (2 =
F. ST -
L 2 )
e «L{*u
: 77
e : F = o — - s
g A ‘%‘ A ’Jﬁt by /—-—f" B rfj:}b *g‘ » VI E ﬁ/f ﬁiA;WBﬁ%IEWL — =
7:':‘29 U5 P 2 ! B = F] N MR -2 ' =N < I g T$ 7
L2 > _F] 2 7 }i -, 2 g }i = ;uzzmn%Elu > Lt = a1 w x
k ° 5 R :
BTFREFL <F o FLREB .
MVI_1543.M0V
2. y{‘ - ] — 4 2 e /J_Ea’ - = = = e e e e e e e
LAEET e B o - HEHFIFRETE o

Department of Fhysias, (hung Uhar Christian Univeesity



BE R BH LT BE S 99
(l
S H| 8 e | ke oe | Qa6 A A|A G %.
¥ © M&A m1000 | EEAEEE: 281B 11 24718
Track a : \ L @@ | o usalv| - , ﬁ% 5= r = 1 &5 _ f 3 P K BE 22
. : E] v o2 R B ¥ P = 2 _Lr
T bl i HWEA() - /
10
2 22 B EE*L: 1 £ 4:3 +
B ~ o |24 P‘F-
| : . J | TR B F _% P\—I' S =+ 2o
E o ,
[ e #o : 5 %
> e 4T — = Y };
— 2" 7 — | Autotracker E= A |
'\ i -
.
3 g‘!:,l,( R m:. smzz‘
~E
bz 234 a2 | 10EE [ 2E® | SRR [ AHZ 5 0 ¥ AE BH oW EE WS 89
1000f | ST K 7
: P .z
Wl ey (T | S H| s v | ke | Q| oy fA A A A 5|
S 230 Pl |z o0 s RawanEy e || O HERA|Y v & WEA m{1000 | ERMEEE 2818 ) 24718
Fea* b TS, » ATRAEETHRER o - | — . —,
’ i3 / ik @@ | o uwal~] a
45 o || B wERTEx  mmmRemmERER: - R 3 - e
=l (] DEOREATSS DS A - o mEA HEALX ‘
'} <& — 0.045 T
| L
1 <& 2 g 0040
[ | w0 [ mm || e |] s | iE] i ,
= Autotracker: B2
& A glme (ET R - = \
4 I D _Eo H
2 e o
ooz 100%. Woe I’ » = a1 § | EEER: BT
¥ | ! i [(1LEE | 2HE [ 3R | AT
II]\ 11543000 | / o = 04 0% 03 04
=;9_° B8 32 (mateh score 5.6) FABEE S E DS O HRA|Y =
| it —
= 3 -Q’P 73 = =17 | TR > 5
= A ;I"""_Q. & _gg [e] i 0,024 0.034]
| 042 0.026| 0.009]
e 033] 0.028] -0.034]
3 125 0.029| -0.092
1 1 1167 0.03] -0.167]
“ale - 5 ’ 2 PN o 09| 0.032] ~0.258]
;—'J—f}':?é" -+ ;EE b ﬁi‘; L 3 m__L = EIJ " i 7] 5.035 0356
FE = M= - 3 o2 5.037 0.459]
Y P = - prs 34 5,038 567
T F—"’ e B /L l;tg ci z 2 75 X 2% ° \ﬂl = =) e it 75 0.042] EREl
BLG:J: A D | B 22 ~ B BN 3§ &= A N (ETESE il D05 0533
4| i G
032 100%57%): a1
=

MoV |

Department of Fhysias, (hung Uhar Christian Univeesity



¢
Nt

|4 Tracker =

ERE FH LM B BT S - & &% /47\ *L/r "j\ lﬂ\ ‘é; ﬁ fﬁ %K A\ :

e N g wm | Q| ol | N 0 A A A A =]
(=5 BRR... cito

24 L
PSR , B 10 (0.4175) x[4636E-2 | y[-0.479E-1] r[9.490E1 | metaw EE R 21N 8 24708 : l . lé LA li ¥ K @ ’EEI. °
BABA "MVI_1543.MOV" p . | ‘mliE= '3‘ o ’ﬁ'—"ﬁ“"‘ & I3 N EAS 1}; ‘\4
MEA (LX) 2 lé P ‘L" ’l” %%&}

gg;ﬁf;"l:ﬁ-lir.‘lﬁ\i” Cirl-S ,l L kB

P IS T A T S M
a4 B Fe ﬁf»ﬁ%ﬁﬂ W * 3% e9Raw data o
0035 ! ‘ ;c#‘ Tracker - - I l =] % h

IR
0 01 oz |[WE Rm EH W@ mE RE W6

[

4
0.040 4

1 t=0.42 ¥=0.085 ! |
‘‘‘‘‘ ' @ H | m e || xmem| Q- | %A A A A -
B #H | O MWEA ~ ¥ O B4RA m[3500E-2 | #8510 (0.4175) x[ 463652 | y[-0470E-1] r[9400E-1 | mehm EREEEE 31UB f 24708
] i =4
! & o e som | o mmals n
} :
4 o A 2 ‘ o ; HRAL 1)
0.12 1 [o _ aoasF
0.167] v
o0 4 2 IGETYE
075 s !
0.252] 1k e
0.324] & = 0035} |
0,375 0.04 - |
0417 0.04] \ HEER _
s HHE LLELS |
: aza || |[mEwr | ol
MVI_1543 MOV il fits ’ﬁ_ﬁi f)fmﬁﬂﬁ : (R % 03 04
@lﬂ met +| [E042 x=0.05)
E BT T AR AL Al s w fabf -
E Z 7 = ! p P | O HEA| v -
BT T A Sl S 1€ ks el
t % ¥
= . e o N 1 0| 0.024] 0.034]
1342 - AT EAQ | -
' E\ . = — |a 0,083, 0,075 0034
N e 0.125 0.029 0.097]
= ° v ‘{‘Z, - ,[V' 0.167] 0.03 0167
. ‘} r' : "5 T - l 0208 o032 07
- 0.25 0.035) 0365
2, » 4 = o 0.292 0.037] 0489
3 1:1\' ;411_4 } B 0.334 0.039] ~0.628|
. \—" 3:5 F v | 5375 004% 7aT
, . %=0.05 y=-0.95 EE A SR (ETES e EE)| - 0417] 0,045, 0,045
_ 1] 1 1]
4- % [ i 032 1nn%E| o> = L a1 x
MVI_1543.M0V |
= = =

Department of Fhysias, (hung Uhar Christian Univeesity



v /7 );* h ] )
-
'racker #c B 1 =
1 1 CAWwVINUWVI J"y\ ’,ﬂ -V Iy )
5. By kL & 47
. f» —7
3 Tracker - - Elﬁl‘ 2|
WE HH EH O m‘ w2 ) i - R
= H| = vovJ..|>HﬁlﬁmwQ}'m;w\Oﬂﬁ\ﬁﬂd{'% '—;—\?\‘}"l IFKFL,'E: o g
v O A m[3500E-2 | 8% 10 (0.417s) x[4636E-2 | y[-0.479E-1] r[9.490E-1 | theta[ 572" | EHAEEE: 2118 80 24718
?; | ?i L @@ | o uwaly &
» 23 | HEALY
O HEA 175k -+
Ol'tgy\ l\'»'l':'] IF 7 HEE0 ~ 7 15 I VR T N [ RN
oy map a8 gEr PHERTEETRES TR A FED
= S Ko o 5 =] 2 4
- °mﬁff"ﬁ? - ¥ | 2 BlHRE
\‘ 50 = ﬁ =i gﬂ§ | 0.030
BRCON I | FRC s | BEERR _
S | [pEmwm]-] b -] B2z cos e
R wirs- | :5;” i M T2 |E Teaching Demonstraﬁon?ﬁ1 \| v| E
/ \
F, s R MVI_1543. M0V
0.167]
- L MVI_1543.trk
o A Teaching Demonstration 20#/1.ppt
S Epomn eoan ) ——o——tl| | TrackerKRaS R U gt
032 mn%El WO~ = L2 a1 =
MVI_1543 MOV \
b‘m*(ﬁl’) || MassA.dat - s2=
BE(F) HEE BRO) BAY) HHH) \
BE A THELRE: IMEISSA.GEI \ |
A ¥

ﬁﬂ L2 5
3T
1% * vk IR AR

REFE A AT

it o

P ﬂfﬁlﬁ;$ﬂ€‘

t,x,y

0.000000000E0, 2. 385685885E-2,3. 379721 670E-2
4. 170833333E-2, 2. 5604887998 -2 8. 984705988E-3
8. 341666667E-2,2.759795383E- 2, -3.365501 777E- 2
1.251250000E-1,2.852805168E-2, -9.218505081E-2

1. 668333333E-1,3.0437723635E-2, -1.670454001E- 1

2.085416667E-1,3.233422189E-2, - 2. 5768295809E- 1

ﬁ;ﬁi=|ﬁﬁﬁx

K

Department of Fhysias, (hung Uhar Christian Univeesity



¢
Nt

'mx R EH B EE BE S
S| B e L okwmom | Q| dh [N 6 AA|FE =]
v s BIERE|1.000 iRﬁE E#FIEEE: 3718 # 247THE
P
£ | ‘: L O ERA |- =
o HRA SRSl S ‘TN N e | g1
. E3p B . 5
4 1 » P 1 | 0.040
o — B > £ 4@ o
1k ’{ 0035
S ) 1 b
= 'g ﬂ] m; ﬂ - 0030 2
\ . b = =X
| 5 0025 — =
2 i ¥ ¥ RE w3
| o a z W 0 o1 02
L —— n =042 5=0.04 ! HE A
(& : d
- - 1@ Ao ERA|. [v] iR [v] BEEE%R v #it [ Coordinates [ | Slope [ ] Area ¥#] Builder... | Refresh | 3i8H
ig=2 L IE NS :
| t Y $ | A 4.171EA] 4.430E..[3571E 2
| 7.047] 5.024 B ] “| M| 0.000E0|2.183E.. -9.4458.
J ] - L LI 00 1 | FiB[2.085E-1[3.142E..] 2.362.
3 - o157 5059 -0 b 1 | PEEE.]1383E1|7.113E. |3 34851
o 0.209) 0.03 02 BSR4 1T 1E-2[2.145E. | 1.009E-1
025 0.033] - [ . 2 1]
: = : T 11 11 11
- : 0334 [ -03F | E
04
iR SE [t B DA, R A | 0417 wolfll 04 7
4| Il (LI
6 -0.5 - -
i 032 |100%F+ M P E = Y T 41 E
E ] -0 F ] jra t *
MVI_1543.M0V nrk ] 10| 0.417 0.044) -0.945
9 0375 0.04] -0.778
iy 1 g 0334 0037] 0526
-0.8 1 1 7| 0.202 0.035| -0.487
. . . . . . . —n [ 0.25 0.033] -0.364
1] 0.04 010 018 0.z20 0.25 0.30 0.35 0.40 5  0.208 0.03] -0.258
t 4 0167 0.029| -0.168
------------ 3 0125 0.027] -0.081
Fit &6: (B HERAS |v| |F'rl Builder.J Ei 005 il f ggi; gg;i g gﬁ
a ] .
Fit HIER:x=a't+b D 0.021 9 of 0027 003
[v] E\&Fitting  rms dev 9.926E-4
Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



L“

M+

Lo

ERER RAm e

Pl

B

0.08

020 024 0.0 0.38

t

010 o1&

0.40

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

# & (fitting) 7 +:F = & 7 #cdp
t’f\f’X o

ERALE 0 A4

_,l_l'» ’ 2 - )/Z 2= 2
¥R Twm LT
- vutdcdr o
¥4 Builder... | Refresh | 38q EE 5‘
: G A
[v]
T
FEEM
1
10| 0417] 0044] -0.945
9 0375 004w e = i
8 0334 o003 SRT =3
7] 0202 0025 ——
8 005 ooay| W HRE RAm BiA -
5 0200 003 ma A|
4 0167] 0.029 -
g gagg ggg; [V BRI ] BEA% ] &2t [ Coordinates [ Slope []Area ¥4 Builder.]| Refresn | 5189
1 0042] 0024 4l KAE]4.171E-1]4.430E..[3 57 1E-2
0| o] 0022 I’ = - = = = w = = = "= 48] 0.000E0[2 183E | 0448
W e 512 085612 142E | 2282
04k - I =E 1 333E-1[7.113E._[3.348E1
i - |WEERE]4 171E-2|2.145E. [ 1.000E1
el (| CEEES 11 11 11
-0.3F - il = ¥l o
04k HEY [v] [v]
o SR - ] -
0S5 ] =y 1 : :
e MR e B # s aa
A6 | L T 1 b3
n N\ ,? * 7 R ze 100 0417] 0044 -0.945
07+ o
/2 * m% 14 o 0375 004 0778
usr 8 0234 0037 -0626
048] \ 7 0292 0035 -0487
. . . . . . 6 025 0033 -0.354
i 005 040 015 \ 020 025 030 035 040 5 0209 003 -0.25§
t 4 0167] 0029 -0.166
................................................................................................................... 3 0125 0.027] -0.091
. N s — 28 ahiE 2 0083 0026 -0.032
Fit &#8: (B TERAM: w | | Fit Builder... = e A 0o0dz ooz 00T
Fit 353858 x = 't + b b 0.021 0f o 0022 003§
v | ElEhFittin rms dev 9.926E-4 —I
Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



» / V4 h ] ) )
Facwavy im rT ) = <+
| =7 L < ) <=
I 1 QAUIN\UI JEA 3R =Y T I N
5. ﬁt:}?,a }@‘”;_.,- A ’}’?
e - v
b EIS == i
% ERE MAm B
HE A
[v] Bt RRTE [v] BEhEESE [v]EfEt [ | Coordinates [ | Slope [ | Area ‘Eﬁ Builder.. |Refre5n " L] ‘
4430E.[3.
[ T - T & I 7 —e—F w=MH| 0.000E0[2.183E...
R —a T SA518[2 0856 131425 | 3.
-0 F - #®..]1383E-1|7.113E.[3.
09 o| R[4 171E-2] 2.145E.[1.
T I 11 11
-3k e b E [v]
naf vl
= N =) 2 ) - - —
st /’ﬁ’ E& ;—_{Eé‘—j:é‘ o A | wEm | mEm dn HRE R H
0G| I3 L ; HE A
z s ¥ E
al A BT #,5 W El]tﬁ\? 0 047 0.5‘144 = -
i o 0275 004 077l v iR [v] BEEESEE v #Hit [] Coordinates [ | Slope [ | Area #T#! Builder... | Refresh || 384
U8 |y s 8 0334 0037 -062 =
gl XZL FEIH o 0203 003 048 g f;'(f§4171E-135?1E-2 4.430E
502 003 O3n 5 = - - - - “| #/MH| 0.000E0[ -9.448 [2183E
0 55209 e G Ol T ] o FF4518] 2 085E-1] -3.362.[3142E
A 05 Dozal e 01k . . ﬁr 383E-1{3 348E-1[7 113E
S 012E 00z 009 aal | : giﬁﬁdﬁlﬁE—E‘IDDQE‘l—:‘I 2145E11
) s 2] 0083 0026 -003 ’ gi
F“#'ﬁ'|'%&mmj}° 1 0042] 0024 001 03 < - ﬁ ﬁ
4 v
R L s e g R - =
N !
” R e e 1 E | 280
[v] B&hFitting  rms dev 9.926E-4 06l 2 N = t
06k S 1 b
Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-editab _D_?_EI -~ | g ﬁ:Tm | 10| 0417 -0.945 0.044]
E VL 9 0375 0778 0.04
0.8 t-y\fb 4},1 o 1 g 0334 0626 0.037
08 - _ 7] 0202 -0487] 0035
: : : : : . B 005 -0364] 0033
0 5 0200 -0.256 0.03
4 0167] -0.166] 0020
....... 3 0125 -0.001] 0.027
Yo 5 L F 17 47 o, Fit 46 #6:| EPERARS |v| |FitBniIder.J 3 - . ooml oo oo
- =~ p 2 H e LY . . . _
<€ Fit B2k y= 2t + b h 0156 0 0] 0038 0022
NI I o = oS o EAEL R
B2 v o= 4 7] EIgbFitting _rms dev 6.978E-2 ]
Dirag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



HE R Bn S

Fit 45 8: [SRTERAS:

-2.361

o|®

0.158

Fit higs: y=at+b i

B#hFitting rms dev 6.978E-2 —‘

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

[
9
8|
= 3571E-2] 4. 430F
6 025 -0.264 -9.448 |2 183E
5| 0200 -0.256 -3362.[3142E
4 0487 066 334BE-1|7.113E
3 0125 -0.091 1009%1214551
2 0083 -0.032
1 o042 o011 v Wl
0] 0| o036 ¥ Wl
e | T
EEM | EER |
¥
non-edital 0| -0.945 0.044|
g 0778]  0.04
3| 0626 0037
\ L 0457|0035
6| 0364|0033
5 0056|003
[ 0166|0029
3 0061|0027
. inusai Pl 0.032] 0026
Fit &:| Stnusou : SE 1 0071 0.024]
. : E [ 0 0038 0022
Fit F53234%: v = a*sin(bt+c b [0.21
BER o c [-4751
‘' [ B&Fitting  rms dev 5.535E0 —‘
| Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-editable
“ - . -

Department of Fhysias, (hung Uhar Christian Univeesity



v /7 );" h ] » '
% \ )
m ) 'R aud
-V .\ &SN
| e e Y]
I vl R v EEET Zr¥ Builder... Refresh|:§£l_lﬂ|
| e R e e
B4 171E-1[3.571E-2[4.430E .. o4 e Xz .
: N et | | -¥j]§ Clone | iz ||| 0.000E0| -9.448. [2.183E.. }"‘a U E_F v lﬁ,{
I O | [B]2.085E-1 -3.362..|3.142E...
01 - . ..]1.383E-1[3.348E-1]7.113E... pi- R _@ B ﬁg: °
I P[4 171E-2|1.009E-1| 2.145E .. T m BT
-nzf -
11 11
-0.3 = V] I . i
ey > g = X
Mo oap : E"ﬁTi‘g o | v E=5i=)
= Bl i -
0.5 B PR | ZEM
0G| i .
o7l o 0417 0945 0 1
: §oa7s| or7s] ol MMERE v E@EIT = 264} Builder... | Refresh :ﬁ.gﬂ|
e 8 0334 0620 0.0 ¥ FitBuilder =
- R T B[4.171E1]3.671E-2[4 430E..
[ al p vzl o4, o » o F'M.?.ﬁ:|fn1 / |_| |¥m. ” ckme” muu&\ 6| 0.000E0| -9.448..[2.183E..
7 - S I B / B2 085E-1] -3.302. | 3.142E.
: T e 01 Ey .| 1.383E-1|3.348E-1|7.113E..
- = 4171E-2|1.009E-1| 2 T45E .
..................................................... 2q RRER ] 07k
30128 -0.09] U'ﬁ b o ) v |[ = ][ wr | EE I ] I
) P = 2| ooe3 0037 0
Fit &#§: | Sinusoid nalk = =
" 1 oo042] 0011 o0 = —
| ) | Tk | ez & &
S b [0.21 0) o003 odf 04| | 4l | = _
Fit H¥E: v = a*sin(bt+c) = [L7e 7 N
| m— o —‘ ' [ -osp R Bl ord | SEm | AR |
na rms dev 3.
| 08 EFEIERES t x
Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-edite 0Tk = = 0 0417 -0.945  0.044
. = = = e i, b 9 0375 -077@ 0.04] :
08 it1 0.0 8 0334 -0626| 0037
08| 7] 0202 0487 0035
‘ 6 005 -0354] 0033
/0 0.05 § 0200 025 o003l
I',! 24 % 4 0167] -0.466| 0.029|
»\ LX) e % | mn | wwmse || men |5 07m oo 0.027'
) 2 0083 -0032] 0096
a— - fit1
\:} 3 o | ke A 0042] 0011 0.024
]d_ v - lp SR : 0 o 0036 0.022
Fit J532:
N
" \ -\ K'ﬁﬂ]mting rms dev 4.536E-1
Ve — | |
_.%‘J; ° | J
_ﬁ l% m I “ P T\ TI-‘ P Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non—editableu

= —— T ——————————

Department of Fhysias, (hung Uhar Christian Univeesity

-



NI the R g

mx fem En e & FitBuilder

||| EEA Fit 56| E1SHH

B =

ECTE o o - SV T 38
4171E-1[3.571E2
i # || mF || mt % SO B #,; Lo
P E _— | - L E I o
0.0 = 2 PITH|2.085E-1| -3.362. |3.142E.. i -Q.Enter 8
01} [param E..[1.383E-1|3.348E1| 7.
sl TEET :E4.1?1E—21.009E—1 ]
03 [param2 k| 1
aall g _ v 9 =T
05 EESRERES B IR 0| &) % mu mm e
| ‘ G ‘ Ll I g 0 uyoaa i
07t ? 0.0 / : il
08 L. 1 1 0042 0011 I‘ [v] RRERTE BEE&FEEE ||zt [ ] Coordinates [ | Slope [ ] Area |=§351 Builder... | Refresh | 388 |I
I Tt | | Eoi] || e H EE || =] | REER 2| 0.083 -0.032 X ~ - e e
0al Eﬁ* E IR E IEER r Fit_ T dfi]4171E-1(3.5716-2] 4 430E...
[l s e e o o 4 0167 -0.166 o — - =~ | ®/Mi| 0.000E0| -9.448. [2.183E...
0 005 040 015 020 5 0209 -0.256 = | o |FiafE|2 085E-1] 3362, [3142E..
l o025 0354 04} F“‘ﬁﬁ'rﬂm |'| |¥m§ ” Ck’“e" m”“*‘ PE..]1 282E-1|2 2481 7.113E| ||
..................................................................... - 7 0292] 0487 e a8 o R 4171E-2[1.009E-1| 2.145E...
8 0334 0626 N [ | 11 11 11
| ekt |E|m*m |" |F"B"'merj 9 0375 -0.078 031 T | i || 1EmL || o || W ‘ jod [¥] vl
Fit F54E st y = 0 param1 i) 10| 0417 -0.945 0. s =i [v] [v] N
i param2 0 = el #E ETE Fail = [s ]
[] EISFitting  rms dev 4.636E-1 i oo = o L il e IR =B N
g 0B e t ¥ %
| Drag table columns to yellow (horizontal axis) or green (vertical axis) for cufve fitting non-edit] 07l 9 0.0 0f 0 0.036 0022
] e — 1 0042 0011 0024
0.8 R 2 0083 0032 0026
i\ s 4 || 08| 2 3 0125 0091 0027
A ;7 ,—,.. y SO+VOt+]/2 gtz "L‘ ]:_E-#h 2 % i | i || = || =r || e ‘ 4 0167 -0.166] 0029
. o 0.05 ‘ aE [ F | 5 0208 0258 003
Bex=t> ERBY=y > 7T 27 I i m— | | S EE EER
P Y ” Fit & 85: B ol || %@ || 5 | hekda | REES 8§ 0534 0029 00a7
lg‘;‘% #'7 3R S +VATHYA gtz %’K AT l_}—] i | || || | o 0375 0778 004
= o 0 0 Ianjﬁzﬁ:y:suwo 100 0417 -0945] 0.044
L ” * *FyN\)? ' 9 -0.228
Jl’ % % SO+VO X+O'5 g X 2 ° IDEﬂlijng rms dev 5.535E0 —‘ / :
’Drag table columns to yellow (horizontal axis) or green (vertical a.x\s)foA.lrve fitting - nonfeditable}

Bir b o dok il B (A v RN P

Department of Fhysias, (hung Uhar Christian Univeesity



HE ERE AT S
HE A

| T HEhZE% [v] &zt [ | Coordinates [ | Slope [ | Area

‘ i Builder... H Refresh |@|

Sop=0.038 m
vy =-0.467 m/s

{[ERTE 71E[3571E 2[4.430E . 5
=
= T = B w = e " | w=#MAE] 0.000E0] -0.445.]2.183E ‘Qf‘ 4 4o fj{ - _9 082 /
e SEIS{A|2.085E 1] 3.362..]3.1429]. B t i g - . m/s
04k s B .[1.363E1|3.346E1| TA1ZE.. . . .,
02 s ERE| 417162 1.009E-1| 2. 15E.. = L3 f;}v}t{l ?ﬁ_; o= 1 419)(10'3
har . E: 11 [ ARE v P .
-3k i 5 v W
04l L = M4 EEIS
= o e — e
-05F o JCEE | EEm | = [ﬁ¥ iR MAn HEH
06| }' j{ = ;},ﬂ il Fya = = t g
) B :—‘!:' 5} o 003 0 .
0.7 - > ! - ) B )
v L a 1 0.042] 0.0M UI [v] iRt [v] BEEE%R v]#2t [ Coordinates [ | Slope [ ] Area ¥} Builder... | Refresh | 3EH
al m@ Ry % 2| o083 0032 0 =
el - " 3 0125 D091 0 {[FER M7 1EA[3671E-2]4 430
C : [ E+ME| 0.000F0] 9 448 |2 183E
4 0167 -0.168] O 0.0E = = = = i
0 005 040 0415 020 025 030 035 040 5 0209 -0.296 | F=2J1H|2085E-1) -3.362. |3 1498
01 b [ ]1 383613 348E-1] 7 113E
1 6 025 0364 O :
[ EEERE[1 171621 009E-1| 2 145E
7| 0292 0487 O 0zl =
033 oazE O = 1 1 1
Fil-‘Eﬁ:|Eﬂ!§ﬂ! v‘ | Fit Builclerﬂ - - 02k =
s0 0.022 i 9 0375 -0.778 : i ETZ& ﬁ g
H - 04l E v
Fit 542 3%: v = s0+v0"1+0.5%0*"2 ;" E[ﬁg : 100 0417 -0945] 0 _ 0 . -
05 B ACFRD | ZEM | FEH
[ Efyitting _Jrms dev 4.9136-1 .
— | i 1 b I3
Drag ta#columns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-edi 0Tk 0| 0 0.036 0.022
A 0042 0011 0024
08 2 0083 0032 0026
-0.8 3 0125 0001 0.027
= v [P Ll 24 e Y [
é\ K% T‘IJ ”‘:}-' il F'& m@ AR {8 Ko AT : : : : : : : : 4 0167 0165 0.020
Y R RAL: e 33 v ) X X
AR IS 1< EIT= 0 005 010 015 020 025 030 035 040 5 0200] 0256 003
z . , s 1w N JE 7| A 6 025 D64 0032
2 ) ﬁp '\4 2 E] o 1 |J d‘ = -
1o AR RE PR e o IR -- o e o
s S V pER mz.ﬁ:|am§xm v| |F'rlBuilder.J = L e B _0'??3 557
=) Ay N g | o s . ) 0. ]
0 0 . it ALy = SOM00 5 g2 D v 0.467 10 0477] -0.045] 0.044)
a 9082
m EIEhFittighp] rms dev 1.419E-3 I ¢
ﬁ A H’J”‘i i{‘j*ﬂ ?‘ ;’ 4 ! m J_I— ‘g‘ -— iﬁ '-;5 *E” ﬂ o Urag table columns to yellow (horizontal axis) or green (vertical axis) for curve TlTing non-editable
e - =TS g7z - = — Il

R EE BN AL B2 RS o

Department of Fhysias, (hung Uhar Christian Univeesity




Trackeriic §8 ernzE e i@ #

Department of Fhysias, (hung Uhar Christian Univeesity



Trackersi:ere # 5t

HERA o A %2 Trackersn A @ (T FRAIL « BT kT F 2
A :Iéi—:]zq.—g fi % Tracker g g & * f‘:}"
1

& A
xi

’91‘( ‘54

:
Z RiEH L oo iy

2. P AT A BEE e AR R IR R

3. FHEFEH I HL

4. 5 R RE - AR

Department of Fhysias, (hung Uhar Christian Univeesity



Department of Fhysias, (hung Uhar Christian Univeesity



E.F:“ﬁE . *’d’iﬁ & &

T=x i http://lwww. cabrlllo edu/~dbrown/tracker/ 4 =k 5538 & B &8
1 mechanlcs_V|deos.2|p AL NI

EBREY T IFIERTE R #dv%*"&“{’ FlotE
7 BallTossOut.moviz— B F R824 - K s Av\%frm o b PFi iR

PL— B s T o T OUE - 4 JfTrackeer#jé m@év’fs‘—%%iﬁ g 2 ol

ERER R H WG B e Sed

= H| B v L] ke Q| oty | 6 A A A2 -
b2 EEFIEEE: 4318 £ 247MB
1) k_
58 R IR i R
| 7 3%~ BallTossOut.mov#, »
g ER S RN R 2 LA
f.. - ’.‘)1‘ kpé:’ F’3 N :-T— F'& ‘LE.‘ o :LEMJ
LEERRT EMIR sk T Tj: %)} ﬁv mmﬁ;ﬁ . m ‘:; m .
=10cm -
825 PSRBT B P e TR S 09EE
éuuu@aupq A"“"TEE
lFLBaHT ov | -

Department of Fhysias, (hung Uhar Christian Univeesity



B E
B b fE

>y

fj—%g ~ gﬁ )Ai

o o

5 5
&~
i}
e

BB R
Q * |:|12 H\'l. {}}{ "j;':' ‘;;I; ‘ﬂ"l &'l I/ %‘ﬁ»_iy__ _4‘:1},%

[ Tracker
MR RE BH S R Ns i

EH[E Y L kwmem Q][N AL LA =
v O EED TW‘ 88 11 (0.3675) x[1.666E-1 | y[-1.718E-1] r[2393E1 | theta[-45.0° | BB, s 207us ||
[ Track smgiiE | 28 w=E D |- i

ﬁiL(t,xi d ﬂ‘;"\ LL *é'; ZE! T\|J ﬁ-—"
BELGH 2B = I«

i P ER R
o I

-04 |

r /2 E" -
0 01 02 03 04 05 06 07 — =
_—e #Hen1 B 5)x
il -ZEL"liD - - K=
I . 1 v ] | Rt ©

tig

0] -0.483] 0 JEIA
0.033] -0.4086] -0.397]
0.067] -0.349] -0.325)

0.1 I
0.133]

0.167]
0.2]

§
]
|
|
|
|
|
|
|
!

0233
0267
03
0333
=017 y=-017 EE D ENE (ETBF P EE FHY shitt @FT E 8 ST S 0.367 R
oo 100%E| Mo = a1 = - Si;;" [,“224:;'_
e 0457 nsﬁl 0319]~|
IFL BallTossOut.mov | I

Department of Fhysias, (hung Uhar Christian Univeesity



Trackerdsc® ez 3 #

11 wiNu -l]-y\ IR =225l N
1. - &ap PR E &

; - B B ndT o NLRLERE ST L
4 &f = 41 SR X

ME HE PAm M R (e (A

| HE A | HE D

| (vl B (v ISR ()52t [ Coordinates [ Slope [Area

¥ Builder... | Refresh \ﬁ“

=

+

|| s cone | mirg |

06|
0.4+
02
-0.0F
= oo @ @ o
07k o
al, W Acre | EEm [ EEE | |
-0.4 1 \ & . L 1 = w
06 0| o BWale: .
Be = o ¥ Fit Builder
W | ogp T el A AL s 3 ooer| |——————————
a0l 3E L s = I 04 )
HECE WAL S8 S 3o msss:] B MRk
0 005010015020 0.25 0,30 0.35 0.40 0,45 0.50 0.55 0.60 0.65 5 0167
t CEEE 28
7|
B
. ETRET N E R

mif

F=mi

P -
\ ks || ey H =F || B b \
% ETE
s0 0.0
w0 0.0 =

Sl
\ it || Hs H BF || B b \

0.0

zontal axis) or green (vertical axis) for curve fitting

0.0

A Tk

Ap

SEiEEEh s0+v0%x

’

pod

Departnent c/.'i%}m ﬁmy CSsan Cpristian "Univeesity



H¥ ERW MAm e

| BER_A | HE D

| v B v BEEE v %2t [ Coordinates [ Slope []Area

Fodn B s, =-0.438'm

T T T T T T T T T T T > ENE —
= b4
A7 4siE BV = 2.689 m/s
| A : =-10.04 m/s?
g 4 4vig R g=-10.04 m/s
-00f L1 T =
-0zt e o Ll e mn mm m
' 5l : BER | Ead| B Tk
I " i HE A [ HED
“ 45 s, = <0.465 EIwmE I
ool K7 B SO : m : o] -0463] -0, -
. ) [ 1 0033] 0408 03 b1 5 Ve 3 HEhEE% #izt [] Coordinates [ ] Slope | |Area 0+ Builder... | Refresh | 384
0l > —
0 %7 '&\f"}i Jivo = 1726 m/S1 - i 0'005: :gggi :gg 4| HAIH| 7.000.[-1.242 | 7500
L e YRR EE R R — T T T ’ #=+MH| 0.000_|-1.066.[-4.629
. 5020 0.25 0.30 0. .50 0.55 0.60 0. X - - B [] 7 i =
0 005010 0.15 0.20 0.25 0.30 0.35 DMNQES 0.50 055 0.60 0.65 5 0167 -0.177] 01 06 - _:‘;;Jéﬁ Ejgg gglg ;?g?
=008 1 6 0.2 -0118] 01 a4l b 1 ===
! s 5795 | 7067
a 7 0233 0082 -0 al® = = >
N — B 2 #iE i 8 0267 0004 01 0zt -
Fn-ﬁﬁ.|¥3£i§§| |v‘ | Fit Bullclerﬂ = YT 5 03 0053 07 ol .8 o ﬂ ﬂ
e . V0 1726 10 0333 0109 01 B
PLEES = SO0 | oser o7 oq)| = -0zl a a
- . 2] 04] 0224 0. EETIEEEEN
EEFitting Innsdev 1.865E-3 : 13 5 oae 02 04l = 1
Drag ta olumns to yellow (horizontal axis) or green (vertical axis) for curve fitting non-ed| -0.6 - -0.48[ -0.463| =
0397 -0.406
-0a} 0395 -0.340
. P . ’ 1ol 0.264] -0.207
I;I::g 1):‘ K"“—" %‘r q , %i =\ :t,‘g g El ﬁ% e A S S Y Y S Y S S S S| I S_— 27E 023
EI= 4 - v 0 0.05010 016 0.20 0.25 0.20 0.35 0.40 0.45 050 0.96 0.60 065 0176] 0177
JE =] A > n t 0148] 0110
= _-_L'J é‘]’},@ Emo > VO g o 0.13]_0.062
0.124] -0.004}—
0129 0.052
Fit A2 y - SO40°10 5g°12 o e
Bl 2 4R q1 - r‘]"ﬂfﬁ‘—a]:ﬁ — - :
3 ’ g
/ L Y o £ S X = IFU o ﬁ EIT=T= [v] Bl&hFitting  rms dev 2.008E-3 i _002'23 gg:j:
g —_ =7 24 LT W)y v : 3
: E’»y v 2L ‘%‘ :l%ﬂ‘ }'@ m El\ 7]»‘_'_ ‘éﬂ‘ ﬁ- y_t ﬁl Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fiting non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



2 Tracker

i
SO E oy W ER oy |~ o A A A A =

’ )]
S
1w om0 | P sy .
= o mmo m[—— SRR 410 41 2700 ~ ~ g 3 5 ;B; %‘:& y b3
e : ! V 0 Vyo < Ay
S ISTIEA Y e
|

| Treck =RE Ly i | A | ke wE | O mED|~ ~|ff

A EES | SREES / HED(tx)
— _—

e | | = ﬁ
. E £h =
— 1 o FeliEaH = £
N E: .
| |

iy

0 01 02 03 04 05 06 07
1

=
i
oy
HE

t X | 1.0

v
0 0483 0.48|«
0033 0408 0397,

0067, -0.349 032 EE}h F’B— A’:_& I ],E"L y
01 0.291| ~0.264)

0133 -0.234] 0215 Mg&fﬁ ~ 2] v e

0.167] 0177 0.176|= R v B =
02 0119 0148 = S Y=

0233 0.062) 013 | ] =k ',F 7‘ = A ¥

0267 0004 0124 T o0
03 0.052) 0129} | : >
0333 0109 0135 l‘,! % i

[ & | © HED v - 4 % %TT’\*:E
m

EE D Sl (T B R EE, Bt shit R T RELIETHE 0.367] 0 157} 0179
- 04 0224 021
i o031 100%E W = Qa1 e > 0.433) 0.281 0259
0457 naﬁ 5319] 7] T H &
BallTossOutmov |
i) ]

&M AFTAR s =
T o T w IR - a5 A B i~ X
FERE o EIBE S By
LR S | g o

25108 wiw || = || ke || e | F(THEE T
- - * oo 3\)

Department of Fhysias, (hung Uhar Christian Univeesity



» Z_ 3
j:;;ra.;::liéﬁ 0 EE B éﬁm. o L‘:@ E ‘ ;FK {E’] %:& ’ r-‘r’ t’d {I%%ﬁ’i ° y(t) N X(t) °

B H| B e || ke = | Q| Yy AA| A F =

M v © #eHA m)|1.000 E#FIEEE: 4918 &9 247MB
= T
Track $Z=HIE ™=
a

f| lc m [ pan|-] -

~L
W
B At %) . S
. Fhe > AR
3
b4

e = BB e Al e -
! o e wlo wun |v] mw_ifmplol i ‘A

i Tracker

HED @ BHHA

28

2
— 5 X & =
P o ¥ RRE RH W R PE S / \

a8 e |2 H[ 8w L kErm | Qo g A 7’% \
m 10 »
%0 -0.465 ¥_© BiHA m|1.000

Track EHIE |_§Z_‘
i

=
EFntEE: 4918 85 24718

o sm[ e wual+ -

HEG AL, %)

HEHD © BEHA

10
031 I@B W b = E::g I
755555 et 555 1726
2,689
0.04 =
E gﬁl > X e P
TNk |
RE F,E‘g- =5 jL ;}—;z,g»g |

BallTossOutmov |

P
P
4‘%37%;:433: ’ lg VA _RIJ;}'W E’?i’}}f‘%ﬁj
it ] Bl - AziE ﬁvm}t}k,\ao




-
Sy
-\
93

4

o

# Tracker a
=

== =

| et

2
HWE AW A W ER BT e

S| B e | k= | Q|| A A A A
i v @ pina m[1000

EEFHEEE: 49M8 §7 24TMB

Track}%%]i,il X
i

Nk mm|o BeHA |~ | a

HHRD © PHAA

18 At %)

08
06
FAERIE

<L Ry S i B R

| © puna

-] Fﬂk&‘E x| =]

28

/\
# Tracker / \ ‘M

» -8 -
[ ][ e = BE EH LH U0 SR WE 59 / \
o e ARSI RSN YR Y SR =
m 1.0
30 0455 ¥ _© pigla m{1000 EEFEEE 49086 24718

Track%’ﬂfg} x|

Wi sm[ o pmal-] "

HED © HA 10 LA (t, %)

R
| wm || e |

B

i }WD%H W o

F9.

. S A .

R Rtk auE E o 3
il - BE X e
e bRy PeRE 0 IV = B 4y P RRE

i R R A AR R AR TR

Com [oosH w o = DIECEECREEE R

#% o

Department of Fhysias, (hung Uhar Christian Univeesity



¥ Tracker

L E

BH OB EEE AW M

= | B w- || ke

Q

v {#4 C m| 1.000

EEAEIEE: SOMB 3 247HB

Track =

1=

D @ A

sl ¢ |~ i

1546 B

1=0.33 y=-0.14 t

B C(ty)

G

0 01 02 03 04 04 EII

VO fUiEAtE m) 1000

ERAEEEE: S2MB ) 247N8

===

=
-0.8 # Tracker ‘ = El,fi,gil
L1 -d ==
10 HWE ORE FH M EE BT B
12 S| B e L | okww m | Q| o [N S A AL A =

e Track 252 W m@| vsm o |- -
w| sy ofo wmmm  wow 5 VIR (61
L 02 I
-0.4
-0.6
> , |- 2 o
> o R P
-1.0
ik .
0 01 02 03 04 05 0B 07
wa | R || a
t x ¥ ]
0 0 -0.483) 2
0033 0 —na@"
0.067] 0 -0.326
Y = 2 g = ) A 2
"~ - ST =Y = -7 T k 01 0 0254,
i ) ? lg 7:‘:":'83"3'\5!4 > F -'/‘ l,t raC 0133 0 0274
0.167, 0 0174|=
N y 2 a2 o > T o Ja— s [ 0 0,145
#‘O | E 2 ;{ v * 2 A ~ 0253 E] 0129
q—ﬁ;J} N m*g““g— _} (}"%‘! ‘B““E— 0267 0 —u12;L
Z 03 0 -0.128
N 2 =2 - 0333 q 0144
B - C),_L ;J}%/g:' E:,\ Léﬁ: ’ i ’I\'ZbP T m )| 037 5 B2
031 [100%= W ) a4 x i . =4
by o [ - 3 6| |
4 b”q 3 = 0.467 o 0321~
2
v Ok BallTossOutmov |

Department of Fhysias, (hung Uhar Christian Univeesity




Department of Fhysias, (hung Uhar Christian Univeesity



" JEE
Tra ar &r B g 3 %
a LA g BV 73875 K
2. ik Hp ¥ 3
é‘i#}:;é WE R E L] o R T< zﬂf E R PR L1

Frendief o 20=9.8m/s?T o G B AT E D ik B G 2480 4 o

E\

\

{ﬁé
(-‘;é

[ racer

WE W EH iF EE HE M

@ H | B - | ke Qo %A A A A =
E#FEEE: 5518 # 24718

==
LU EIRET T HRAR track H

=
{

|

; Fl@a‘w\i A E 75%&51‘% 5\ ’

5 — KPR ~ 7 B e R
AT A rack BH 3 :}?é /% ﬁ‘) mmﬁzﬁ o g] ‘:l mrrb
L2 pE 5 25¢em o

W
=
o
D
i
e
I3
[
=
[3
|t
E
it
e
[
o
=
B

YR RREAT ATy R B

ub? ‘411»%5

Department of Fhysias, (hung Uhar Christian Univeesity



HE KE ZH I EE As S

S H| B v | kEg e O

|

o B o A L

d Sk £
P e d A EE T
6.068 rad/s > F]pt

EEAGEEE: 65M8 ) 24718

Track £25/E | X

b @ | O |-

(= wml wn w

0 1

t=0.03 x=006

B #i | © HRl|~

HEA[HED [HE | |

- 25cmE #He
ik dp 5 1.0354) > B Ip P ApiT o

t

TR BEhEEE izl [ | Coordinates [ | Slope

v |

w10t

%

T el

008
; UL —
5.057] 0
o1 5.045
EREE| 5.057]
5157] G0z |
7] G
0234 0005 |
0.267 -0.006]
03] 0017
0.334 -0.027]
EE | ERE (ETEF R EEE 0.367| ~0.036
0.4 -0.044]
oo @El " & b 543 005
5.457] -5.054]
l MVI_1553.M0V

i x=Asin(wt+¢) (2 38 K fy i
oty o e d NFEF DB

T PR R IG A ST B

Flet be » — Byptensg o

s

v| | Fit Builderﬂ

Fit 51228 x = v0*t-A*sin(wet+Phi)

H#hFitting rms dev 2.706E-3

-0.304| -

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

non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



’:’77 iﬁ F\:a {E . = ‘/H.fi".;}’i

Department of Fhysias, (hung Uhar Christian Univeesity



## Tracker O
¥ M XH W EE EE M
2|8 L] ke s Qo oY oA AT =l
X EEMEEE: 1218 81 24718
\“)\Eiuﬁi,}]ﬁ,i«;;—‘-’ Fﬂ';l’aw
1 - X721 1& % <+ le 2= 1
LHSBRET IR track &
R -
3 Tracker

ME R EH LI EE HE

S H| B e L knmom | Q| oo™ o AA|A A

Bl
v e sgR[5000e1 | RRAR[ 91 | EEAEEE 1218 2 24748
e m
e LGRS iR brack B
BRI tack B
fESAE SRS AIT B o iR e SRR
Euuumn%En » G} SR
Manybody.avi | | i
BB ERI rack TH
A 2 e ) 2 > 2z 2 ‘l
d sy A @SR R
WP R ARG R N w
L 7h T F 8L o T /B 3E
2 )
w_ mﬁf’ o =02 00 i WE) (e
¢ 023 100%5« s » = a1

Department of Fhysias, (hung Uhar Christian Univeesity




HME R EH G 2E A s

S H| B v L kumem QN %A A 44 =

EEFREE 2218 19 2470
Track 2408 | 28 | L osm@|o ma [~ -
© RER O : IR (1, %)
012

# Tracker =

0.08
004 BE RE IH EE s S
: IR e IR =
0 02 04 06 08 1 " :
Lt:1 T L2 - | p— g - EHEAEEE: 2218 # 24718
| Track Z/I%E || o me o @ ¥ ke ‘s| < frk |v| -
B i§¥’l| © ek H s ¥ SRR AR it x)
t B v At it | RGBE 2
0 0.023
0.033 0.027] RSB 010
0.057] 0029 | RMEH »
0.1 0.03 008
[EEE] 0.035] ABTR ~
0.167] 0.039
02| 0.042] 0.08
7234 0.044]
0.267] 0.045 0.04
03] 0.049
0334 0.051 A
[4=0.39 y=-0.14 {;’rﬁ B (TR EEEEE) 0.367 0.053 0 02 04 06 0B 10 12
. 08 100%E| o = a1 e = 0.4%2 =120 x=0.12
: I T457]
|/ anypody.au | | =] o ma |- 5
. 4 t x ¥
o 3£ ) L2 ’Eﬁ 2 224 N2 o A~ 1:-' 7L Y 042 Lol
9 2 1 [EE 0.027 0014
SIS BHRREE AN EHE R
04 0.033 0.041]=
[REE 0.035 0.054
0.167] 0.039 0.067
i. 5 , , By 02| 0.047] 0.081] |
‘,\)f" > H 22— = -g [ B T El 0.234 0.044 0.093
EIA ey A ﬁ?
vy 35 3 T = 3 — ]]} = ’ p 0267 1.045 0.098
- A Fm’ -—‘E ) 1‘ r-ﬁ N -——E v = —-—E 03 0.049 n@'
0,334 0.051 0109
- 2 E1
Flpt 2 -g fo | i N o 'ﬁﬁ e g © L5 v EE B0 (ETAFILEAEE) 0367 goes R
e I'ﬁ) B v = 04 0.054] 0.2
i o059 mn%E Mo a1 = 5334 0057 5758]_|
045 n@‘ 0132]~

¥ B 250 5 AIKALFI A BB »0.0025 [he
£0.0041> mg » 4= -

Department of Fhysias, (hung Uhar Christian Univeesity



D
=
K
s
3:
?q:\
&

-\

-
# Tracker

(wE sk mR @ EE oAm m

S| B e L | ke e | Q|0 ™6 A LA A
¥ + &% m|0000E0

B FlEtEE: 23MB £ 247NE

Track =518

L 8B

- an |+

B2
EEEERTA
CRT=
CR

B (LX)

tRds MAm ed

e - e sy

059 mu%E H > =

’Q«1m”t:

I[L Manybody.avi |
| = —

P g B i BALE 0 ek
Ko F] R

oy T

e
-
/. ~
FE oo |

Fit 45 85: (SR FERAS:

|v| ‘ Fit Builder.J
a

Fit HiEt: x=a*t+ b

11
— 120 04 007 043
ElfyFitting| rms dev|1791E-3 13 0434] 0.075 0.437|~|

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

non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



)
'\

# Tracker
R WS RH UM EE BE By

LE P
FRERLPTARE 0 Bl

BH|E v L x| Qe A A A

=
B AR 2118 §1 24718 h

p #Fittingd 9 > 32 ¢ DIRE S

b > 2 FUERT P

Losm| - aa [+ @

A5yt %)

015

0.05

0 — 3
S ERTS

020 e M 39
= 015
o1op

5 058 1UU%EK B F

LN

hed £ A AT LA A
BHRE o F LERR
TR B LY

, El&Fitting rms dev 2.917E-4 T - ]
TEEIRE 0 - AT R B LA B T ot ol
- AN e LS b o E\ - { B o - | Drag tabl columns to yellow (horizontal axis) or green (vertical axis) for cune fiting non-editable
o 2 |:r - ﬁ » 2 o N e - .
AR CORIE AV =gE £ -+ s VA L1 I i

Fit higat: v = s0+0*t

Department of Fhysias, (hung Uhar Christian Univeesity



ok L

Department of Fhysias, (hung Uhar Christian Univeesity



Trac ar #r B e pb 1
{

52
: ClBARg 27730 IK

E\

/

'

a_

|\( -nu\a

4, k3% A+

=x ¢ * http://www.cabrillo. edu/~dbrown/tracker/ fe rbeiE B B &R

o spectroscopy_wdeos.zm KI5 5]
BRAEET PRI IHR YR 2O S REN T ER

7 3500K _fluor_lamp _colormoviz— B ¥ e Fekz# » Kiasz 247082 % o

e U St C YA z;’:Trackererﬂ ek R W A o

WE BE ZH OB &E WBE H
ARES ] Q[ oy | ™ o A A|A A =

BEREEE: 1218 § 247MB

-l

= =

v

RAPE L R ok
(650 nm) 7 % k(532 nm):'* e
B SR B o 2 R AT
Te ek & -

— LV ORGP N SR BT i R
Al e D L N P
Tk 2§ = B R R o
Al

LS ERET T AR track &

L B#RET EEAR track Bt

650 nm

» &k

532 nm

1587 H SHRES RAIT Bt e iR iR iR | i
L » x

Department of Fhysias, (hung Uhar Christian Univeesity



Qs [N s A A|A4 A =]
EEHEEE: 1218 §) 2478

q
ke -

LB ERET T EEAR track R

# Tracker

ME fRE ZH M BT ¥E S8

= H| B w- | g Q
v + ke s o] B «[-E000 | y[-1000 | sk x[5000  |y[-1000 | EAmREE: 118 # 24718
¥ ke -
LAEERET T IR A track ¥

LAEFRET TSR track EH

32 SEERBIT B v Euhegs s STRE 7| .
EIEIEI1EIEI'-‘6.K » SRR EN

I[L 3500K_fluor_lamp_color.mov ‘
&=

a
LAB#EETA IR track B

A G- BT BLeni B

oA 0w SR o

000 mu%E now G

T Ry

a1 E
-

l 3500K_fluor_lamp_color.mov

Department of Fhysias, (hung Uhar Christian Univeesity



2 H| 8 w- || xww Qo bl s L %

v o+ e s o mfe[szm0  |yl000 | ez x[esie |y[-000 | |

=

EEAEEE: 11MB # 247M8

i =
s o LU BT ERR rack TR
AW AR TR BLAIX R L~
o £ o ppFER]l 5525
nm b g‘!:,z é 650 nm o # Tracker
‘
LA BEEET T EIR rack EE
EmE

: . :
:.unumn&En » G SO

HE M RFE D ER RE e

= 8 e |
v o+ o s ok

I[L 3500K_fluor_lamp_color.mov |
—

* EiE Qo o | ™ & A A4 A

000 | #2 x[6500 | y[-10.00

=

TR 11MB § 247HB

SHEES
ETRhE St
BREETTAEI »

»

HETH
|

LARREIRAT I ERIR rack BH

a

FTE SRR

i 000 wo%El Woe 2

UL ]

LB B track E}

3500K_fluor_lamp_color.mov |

Department of Fhysias, (hung Uhar Christian Univeesity




Ve
)
'

‘

4

Y= des
BET B

-
¥ Tracker

WE OIRE EH B 2R BE 5

= H| B e L ke | QoY A A

= 2

EEAEEE: 1218 7 247TMB by
L [+ a /

q
v o R y= T T 4%
ER)
& it A =1 J] X > B R
r / » “N2 a2
LT B B A 45 1 ? ok E g AR
BT R A 4 15 ke
) . S 150k
R R & :
i — | o 5 —
= AN ¢ % B’V 100 #+ Tracker —
50k WX RE EH B EE NS S
=" 0 e H ' e | ke e O oy | oo A A | A A, =
400 500 SO0 M u 2 g Al spread| 30 EEAEEEER2NE ) 24718
[
Track 25l | 20 | 7 M |- -
w5 |2 mmsor Al - : —
‘**’\MU 2 fiairise A R E A (x, luma)
~ 4 n X 2680 F T T T
L I’:I 3+ 33 =2 ”Shlf‘t” [ 319ﬁ|
¥ S Q EL.E "_ﬁ 7 320363 2o0)
2 32371
—-—J .)\»Jg i‘ , —a E 150
IE £ FEoe - gx : :
.y g ~qoof
> " =1 7
ﬁ ® .P%?— ‘—,-‘ © 5 327479 500
328427
(i
¥=5.129E2 y=3 835E1 FEbEER T A ERRTEY (B A EE L B iR 400 500 60O 700
000 mD%l How () SRR —
e e T e
I[L 3500K_fluor_lamp_color.mov | | & i L =
n X ¥ 5
0 318.358 37883~
i 320353 37883|=
7 EAE] 37883
E 322379 37883
4 323387 37883
2, , s 2N a2 5| 324,395 37.683
TraCker ;LZ!—PE' - Iﬁ X < B -}ID lg-' 5 B 325403 37883
— = 7] 325411 37883
TN Ll 4 2 g 327418 37883
> L% _ ‘l» = g 328427 37883
f A i} 1o > __[’ ° | AL ﬂ‘ T 32945 37883
%=3.129E2 y=3.839E1 i A BIHIEY (WA SEDURE e 1; :g?:;;\ g;ggg
a2 ) » 2 i
e FIB’ |8 3 )\ }" : 000 TDD%E' now G 11wz iE jazﬁ 37883 |
IiQCCD L‘_l’_._‘_[_ B _ ﬁﬁ /'3 m Ez - . - 14 333.468 37.883| x|

I[L 3500K_fluor_lamp_color.mov \
—

Department of Fhysias, (hung Uhar Christian Univeesity



fE HRE BH W 2R AE s

= H| B ey L | kil m | Q| oo™ o A A A A =
¥
Track #5/E | <

A et B A (x, luma)

250 F
200 -
160 1

luma

o 5
- 100 - # Tracker -! L" “El e
TR —
50+ HE RE FH ol B RE S
£ it A
0 B8 e L ke QN oA AT
400 500 60D —
| ¥ ¥ 7 @i A spread| 3 EEMREE: 1218 §3 247M8
. — T
Track iZsiE | 28 b o 2 it i
R A ( HEMRE A (%, luma)
o A n X <| 250
H B 0 319.35§|
= D 2 5
; | 1 320383 || o
7 721371
3 322379 W
H 0o H 4 323387 - 160
i 5 324395 5
B 335403 100
0 7 326411
d ' e 1% o 5 327419 50
9 328.427]
70 329435 0
517967 v=3.60E T it A BE G B F R 2 FEwn e o
000 100%. W o G SR e ErT I‘ #
14 333268 |
3500K_fluor_lamp_color.mov | | a
= I n Format Col ma__ |
o FormatComns - | |RiREE|=
I 1 pmsigmenipy » | lumalll=
2 lumati
& ; Bk lumat?)
4| apey lumai2|
5] = Tumat2
o —~— 5] 18 Tumat2
$i_ Tumats
g Eid Tumat7,
9 sugn. wmazo| | i
0 Tumazz
x=5.129E2 y=8 B3IFET iRl A A (A R T ) 1] 2208 luma2|
] 1 T452] luma23| '
000 wo%El W GF SO ] 33 535,45 Tumazt_|
14] 333@‘ luma20]|.¥.
I JSUHK_Imor_\amp_co\or‘mnv‘

Department of Fhysies, CSsan Cpristian "Univeesity



el
q al
l
I

Ton

“'nfﬁx T » _r—]anflﬂz\%;}“‘
| By > %’%’r ZEFNE R

$ SETE
¥ @ MAm Siod
1EERRAE_A |

GO0

ann

400

300
300 i . il h 2 Bllilder... Refresh | 388
- 1 /320363 11 {[ BRI 70N ] 1554 ] 3850
i & & e ; 333;3;; 1115' T T T T ; T T ‘ : k 3194 \J.925_[ 0000
_Ji—ég : . - 5134 | Np2. | 1925
/4 4[323387) 115 140~ I 1 T 425 [ 26| 1116
i 50 100 180 200 250 300 350 : 5 5[324 395 115§ 5705 [ 13305579
n § £|325.403] 11.54 120} | 00 N 255
.................................................................................. 4 7 7|326.411| 145§ “; .
) El 8|327.410| 15.5] 10 - 1 =
Fnﬁﬁ;|§&'}£ﬂﬂ|%e | ||FllBu|IderJ i st/ | :
i : e & v A\ e =
pa-n-b ” R ; 11 T[330.444] 23.0] - HJ 5 % =
n : 17| 12|331.452| 23.3] B0 B m L: . ¥
[v] Bl &Fitting  rms dev 3.031E-13 ; 1 T3l 335.48] 21 41 |L ﬁ Irll]: 0[719.355| 11.202 [\ P
4nt %.37 320363 1114 =
Drag table columns to yellow (horizontal axis) or green (vertical a for curve fittin non-ed —
| R JRTERE = 2 1! > \j_ iy 2321371 1114 2
- 20 ﬁ i 1 3]322.370] 11578 3
, 0 " - - - - - L 4323387 115678 El
= 5 Plg I 4 I l 14 I3 ] 1L j}l /| 350 400 450 500 550 00 50 {324 305] 11507 5]
3 K'E.‘,.XI‘J- umaie ﬁ ‘1 7\1—\-@ TRE -* L N le— ¥ 6325 403 11507 B
, 7|326 411 14586 7
lumass & 3| =0 3 i Fit &1 AL +| | FtBuscer... B327 410 16586
a ) 6328 427 10620 g
a0 o b 28,169 10220 435] 21620 10
FitJ5#23h: luma = a7+ b 11330.444) 23919 ik
o 12(331 452] 23309 12
] BihFitting s dev|2 604E1 13 33245 21408 13|~

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

Department of Fhysias, (hung Uhar Christian Univeesity



N o
o

s

2

F
'

i

rawsh 1t 3¢ 0 A % G XGA &, nm)

a2, 7 =~ s
luma(e &, =L E =) ~no
— TRl A
tEEE | ERfm PAm  SHEA ¥ luma n
New Tab Ctrl-N 319.35483870967 744 11.2022895081967211 0.0
BRR... Ctrl-O ] - _ 320.36290322580646  11.13977049138303275 1.0
SElRE [v] Bt Coordinates Slope Area ¥} Builder... | Refresh | 2§88
FAER . g U g \—“—‘ 321.3709677419355 11.139770491803278 2.0
1
RREARS R . . . ¥ 322.3790322580645 11.578295081967214 3.0
323.38709677419536 11.578295081967214 4.0
LT . .30951612905226 11.597049180532787 5.0
| Export Data... |
BEE Tab Ctrl-5
IB5F Tab &...
FIED... Ctrl
EE Crl-Q T ¥ luma
[ 0/319.355| 11.202
0y |JF W 320363 1114 -
I : 2321371 1114
2 ﬁ iw HI 1 3[372379] 11578
, , L 4393387 11578
350 400 50 UL ::;;igg 11:3; ETERY = ||j Teaching Demonstration 2011
. 7326.471| 14.586 D D
] p aiE ; B307.470] 16586 3500K_fluor_lamp_color.mov MVI_1543.M0V
Fit £ 8: B PERAS: :
| 0.015 : 1:—; :ggﬁ; ;32;: [} BallTossOutmov [ mv1_1543.trk
Fit 259254 luma = a% + b 26.169 e T [y BallTossOut.trk [ Mvi_1553.M0V
i 12331452 23.329 [y Manybody.avi [y MvI_1553.trk
El&yfitting  rms dev 2.604E1
\ 13| 332.46] 21.405 [y manybody.irk [} Teaching Demonstration 2011.ppt
Drag table columns to yellow (horizontal axis) or greerNvertical axis) for curve fitting [y massA.dat [ TrackergikR@ZedE B Al ppt
578

N 2 v 2 ] 2 EBA N > - 2 Ng q g

VO 1R ] ek S ﬁ%l A2 2 F arawsd, o nmam: [BEn co7

J > 21 ;. e N2 o e

£ d His e ko 47 o
10
11
12 |
13|~

Drag table columns to yellow (horizontal axis) or green (vertical axis) for curve fiting non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



¥ U L H - Peak o
% & Peak -

-
fE¥ iR #Am SR
TafgsRsE _A

1 [v] bR v BEESRE v 83t [ Coordinates [ | Slope [ | Area

140 - :hl J‘»!,g; "}l:ﬁi"gg,%\’}:ﬁ‘ o
120 .
) zere VA = o e

z ¥ W Am d
80+
= IRERERE A |
B0+ ¥ -
# 0210355 11.202 [v] TR R B#hE® v &2t [ ] Coordinates [ | Slope [ | Area ¥} Builder... | Refresh | 38§
40t ;L 1320363 1114 =
1) @Al 5512 | 1554 | 3.850
. M 2321371114 ‘ : " E/MA| 4948 | 2792 | 0.000
'M J322.379] 11578 | F1518] 5230 ] 6.381.] 1925
A323.387| 11.578 140 - i .| 1573 | 3780 1118
350 400 5324.395| 11.597 ;4;‘ 2215 5019 | 5679
%=8.572E2 luma=1573E2] 6325.403] 11597 120r : 57 386
7]326.411| 14.588 & 0
i .| 0 28 #hig ; 8]327.479] 16.586 100 - v
Fﬂﬂﬁ.|i=l§ﬁ3¢&|ﬁ |v| |FrtBu|IderJ E 5452001 o 9305377 9 529 . _H|7| 1
] . xC 3,205,762 : 10{329 435 21629 1 S 80- — e
Fit F5#2 342 na = x0+m*x+a*exp(-0.5 (x—xc}“?rw} = 51 847 847 = 1330 224l 33970 < = KR | 2EM | 2ER | |
| B 235 406 | : 12|331.452| 23329 | G0 - ¥ lurna n
[v] EEhFitting  rms dev/3 458F1 I Df67 ~| T3 33220 21405 1 # 319.355| 11.202 0]~
Drag table columns to yellow (horizontal axis) or gfeen (vertical axis) for curve fiting non-edj - J] 320.363  11.14) 1=
321371 1114 2
an ﬁ itl'" 322.370] 115678 3
2. N ﬁ_" [ AN Il A [ > s 323.387| 11.578 El
l% * /g' EE *E—S:E }\%& & % & o 380 400 334.305] 11507 5
325,403 11.597 [i
........................................................................................................................ 396.411| 14.536, 7
Y S o sl #id 327.410] 16.686 g
Fit £fE: A HE R ~ | | Fit Builder... = 10943 55757 79,650 5
, LAY 2, v " T e ) E xc 525627 320435 21.628 10
% pim iR & H - Peak - F35t2shina - 0wmenearompc0 sy om [ |5 21483 330444 2397911
- x0 -263.196 331,452 23.329 12|
Hi#hFitting  rms dev 5.641E0 —‘ e 2505 : T35 46 37405 -
at
Drag table columns 1o vellow (horizontal axis) or green (vertical axis) for curve fitting non-editable

Department of Fhysias, (hung Uhar Christian Univeesity



Department of Fhysias, (hung Uhar Christian Univeesity



