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1. Viewing a Trace

N.B. Further information on Quintic Analysis can be found within Appendix J.

Once you have digitised the video clip, you can use the digitised data output provided for
sporting, medical, educational or scientific analysis and presentations.

GO TO RECAP ON THE QUESTION SHEET (PAGE 21)

Load the video clip ‘Cycling_100fps’ from the ‘Cycling’ folder.

A digitisation trace has already been completed for this video along with calibration and
data smoothing. To use the output data it needs to be re-loaded onto the video.

Click on the ‘Digitisation’ tab and select ‘Load an existing trace’ from the ‘Digitisation’
menu on the left.

i

@ D:\Videos\Quintic Tutorial Videos\Cycling CyclingCycling_100fps

| Main I Markers I Shapes I Angles | F'.Epcrt| Digitisation |System I Camera I Blend I Help |

o) N DB E ° 2 @

Create Frame Templates

Video File Calibration

Load an external calibraticon file
Manual digitisation of a new trace...
Automatic digitisation of a new trace...
Load an existing trace...

Data Smoothing of current trace

Continue Manual digitisation of an existing trace

Add Event Markers

Load Event Markers

Save Event Markers
Delete Event Markers
Caonvert to a COM Maodel

Convert to an Intersection Model

(o] ® (& |

&) ) @ 3 g

00 fps
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There are a number of functions available to vary the way in which the trace is displayed
on the video clip:

=L E E EE

Shows the traces from individual frames.
(This function is not available in Quintic Coaching).

Joins the traces of each point between frames.
(i.e. it will show the path of the knee throughout the clip).

Shows the crosses created during the digitisation for every frame.

View Individual Frames: The trace is displayed frame-by-frame.

Snail Trail: Allows the user to see the last ‘x’ number of frames.
(5 will show the current frame plus the trace for the previous 5 frames).

Show/ Hide Trace:

When this button is not selected, the
entire trace will be displayed when you
play the clip.

Copyight ©1397-2007 Guinlic Cansubancy Lid M Fights Flessrved

When this button is selected, the trace
will develop as the clip is played. @~—

Copysght @ 1972007 Quik Cormllancylud AlRimiRessved |

N.B. one of these functions N —U ZH must be selected for the trace to appear on the

video.

GO TO QUESTION 1 ON THE QUESTION SHEET (PAGE 22)
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a. Other Functions

i@ - |_ine Drawing/Ruler: This acts as a ruler. It can be used to measure distances on
the image once the video has been calibrated. Select this function and draw a line along
the athlete’s left forearm. The measurement is displayed at the bottom of the window
below the ‘Memo-pad’ and ‘Single Image Capture’ buttons. The measurement here
states that the forearm is 0.36m long.

FECEa. oeeRE D

(312.50,12.50) Line Drawing QM Zoom 0.8 Main 100,00 fps ™ 0.36 m

- These buttons can again be used to erase the line drawn.

Event Markers: Once a digitisation trace has been created Event Markers can be added so
that when graphs are produced, the timing of particular events is marked (e.g. ball impact,
maximum knee flexion).

Q] D\Videos\Quintic Tutorial Videas\Cycling\Cycling\ Cycling_100 Ensure that the trace is visible on the screen by pressing

‘ Main IMarkErs IShapes | Angles | Raportl Digitisation ‘Syshem | G

memNQEH: c@mee e (4 buton.

e e e Under the “Digitisation’ menu, select ‘Add Event
e ' Markers’. Scroll to the frame when the cyclist’s toe
---------- e reaches the bottom of the cycling movement and draw a
Moot dgiion o snem e line bisecting the toes path.

S

e e T e You can then ‘Save’ or ‘Clear’ these markers and
N “Load’ them again when you restart the system as you
— did with the shapes function. These are selected from
Losd Event arkers the ‘Digitisation’ menu as above.

ot s

Comet o2 COM Midel

Convert to an Intersection Model

GO TO QUESTION 2 ON THE QUESTION SHEET (PAGE 23)
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2. Animation Window

|E| - This button opens the animation window. It is a black screen that shows only the
digitisation traces when the video is played through.

Click this|§ button so that the traces are visible on screen.
The traces are visible against the black screen. Now press ‘Play’ in the main window.
By right clicking in the animation window the background colour can be changed.

These buttons change the way the trace is viewed in the animation window in the same
way they do in the main window.

NEB ® 8E

Experiment with these buttons. See what images you can create.

GO TO QUESTION 3 ON THE QUESTION SHEET (PAGE 24-25)
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3. Analysis Systems

Quintic allows the user to analyse the digitised movement. These values are automatically
calculated for you and can be viewed in graphical form by pressing either the Linear
Analysis or the Angular Analysis buttons. From this you can then select Single Video
Analysis or Multi Video Analysis.

N.B. The video has to be calibrated.

ﬁl - Linear analysis (Distance, Velocity and Acceleration)

[Q] DAVideos\Quintic Tutorial Videos\Cycling\Cycling\ Cycling_100fps == =

| Main | Markers | Shapes | Angles | Report| Digitisation |Syshem | Camera | Blend | Help |

o) N R B0 3 (B

Single Video Linear Analysis
Multi Video Linear Analysis

[l - Angular Analysis (Angular Displacement, Angular Velocity and Angular
Acceleration)

|Q| DAVideas\Quintic Tutorial Videos\Cycling\Cycling\Cycling_100fps [=] @ [
| Main I Markers I Shapes I Angles I Report| Digitisation |System I Camera I Elend I Help |

i) N [ B (8] ° % (B @ (5

Single Video Angular Analysis
Multi Video Angular Analysis

Multi Video Analysis allows you to view up to 21 videos providing they have the same
frame rate and digitisation template. They must also be located in the same folder for
comparison. The first frame of digitisation should be a common point across all videos
(e.g. heel contact) in order for the analysis to be meaningful.

The data for each individual video is displayed as well as the averages, prediction intervals
and confidence intervals of the selected videos.

N.B. Data must be smoothed before multi video analysis.
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a. Single Video Linear Analysis

Open the video ‘Cycling_100fps’ from the ‘Cycling’ folder.

Click on the

E‘ button and then select ‘Single Video Linear Analysis’.

Q| Quintic Linear Analysis v21

Eile Units Display Qrigin  3ave Results

Distance (metres)

0.4~

50 100

150

200 250 300
Frame Number

Velocity (metres/second)

350

S0 100

150

200 250 300
Frame Number

Acceleration (metres/secendisecond)

350

50 100

150

200 250 300
Frame Mumber

400

(E=S ol 553

o [A—
[T knee
[] Ankle

KX [F]Toe

Linear

_— sxgnital
,,,,,,, [ vertical

Smoothed Data Series

Frame Number 0
Display Speed (fps) 50
Record Speed (fps) 100

Scroll the cursor over the graph to see the data for each frame.

Select which markers
you want to display on
the graph by ticking
the relevant boxes.

Select linear,
horizontal or vertical
values by ticking the
relevant box. These
values will then also
be displayed on the
corresponding graphs.

Both the video and analysis windows are synchronised, therefore if the video is played
while the separate analysis window is open a black line indicates the current video frame.

Au:u:eler/auaﬁ/(rm-.trﬁ.fsecu ndisecond)

v o

Frame Number
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Functions from the top menu:

File: This function allows you to print, save or copy any of the graphs into any other
document (i.e. word, excel, PowerPoint).

Units: This function allows the you to change the units between metres, feet, kph
(kilometres per hour) and mph (miles per hour).

Display: This function allows the user to turn the series values off and on, as well as the
frame indicator and any event markers that appear on the screen.

Origin: This function changes the origin of the data from either the start point of the
marker (relative) or from the (0,0) coordinate (absolute).

Save Results: You can save the results as an Excel file (.xls). The results will be
automatically saved within the same folder as the video and with the same name as the
video as well (see image below).

Information @

.-0-. D:\Videos\Quintic v21 Tutorial
¥ Videos\Cycling\Cycling'Cycling_100fps.xls Saved OK

NB: Graphs can be zoomed by clicking on the graph and then highlighting the area of
interest.

GO TO QUESTIONS 4, 5, AND 6 ON THE QUESTIONS SHEET (PAGES 25-26)
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b. Single Video Angular Analysis

Click on the

-

File

-1,000

-1,500

Q' Quintic Angular Analysis v21
Units Display Save Results

Angular Displacement (deg) for [ Vertica

I28=C]

E=3(E=0=
Select Angle Points

A B C
Vertical Hr
He Hrer
Knee Mrrr
A M-
Toe Hrrr
Harizontal . =

Frame Number

60 30 100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400 420 440

Angular Velocity (deg/sec) for [ Vertical > B » C]

Smoothed Data Series

Frame Number

Display Speed (fos)

Record Speed (fos)

% Reset Angle

Frame Number

Angular Acceleration (deg/secisec) for [ Ve

60 30 100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400 420 440
| Frame 285.78

60 30 100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400 420 440

Frame Number

button and then select ‘Single Video Angular Analysis’.

To select an angle for
analysis first click on

the button.

This refreshes the
angle selection grids
and allows you to
select a particular
angle.

N

| Scroll the cursor
over the graph to
see the data for each
frame.

E.g. To select the knee angle tick the following boxes:

Column A tick the Hip

Column B tick the Kne

box

e box

Column C tick the Ankle box

Select Angle Points
A B C
Vertical . r
Hip . WP
Knee . r~Ir
Ankle Mrrr
Toe . rrr
Horizontal . -

10
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Other functions from the top menu:

File: This function allows you to print, save or copy any of the graphs into any other
document (i.e. word, excel, PowerPoint).

Units: this function allows the user to change the units between degrees and radians.

Display: This function allows the user to turn off and on the series values, as well as the
frame indicator and any event markers that appear on the screen. The reflex angle function
also allows the user to flip the measured angle.

Save Results: You can save the results as an Excel file (.xIs). The results will be
automatically saved within the same folder as the video. When saving angular results a file
name needs to be given, as only the results for the current angle will be saved (see image
below).

Q) Save As EX3)
P
l\...-/“'\...-"’l |FE ¢ Quintic » Documents » - | 3 | | Search 2 l
File names | -
Save as type: [*.xls ']
* Browse Folders Save ] [ Cancel l
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c. Multiple Video Linear Analysis
Open the video ‘CMJ-AS1’ from the 6 jumps’ folder.

N.B. In this folder all 6 videos and associated digitisation traces can be found. In this
occasion the 6 videos all have the same calibration file, template and frame speed. The
videos are trimmed via the Quintic editor to insure toe off occurs at frame 202. It is not
necessary to have the same calibration file for all 6 videos. For example if you wish to
compare a video from another session/time/date etc. this is possible.

Go to the ‘Digitisation’ tab and select ‘Load an Existing Trace’ and the trace will appear
on the video.

Now click on the E‘ button and then select ‘Multi Video Linear Analysis’ and a new
window named ‘Quintic Multi-Linear Analysis’ will open.

Click on “Select Folder’ from the top menu.
Highlight the ‘6 Jumps’ folder and click ‘OK’.

The data for the video ‘CMJ_AS1’ will be displayed on the graphs.

Q Quintic Multi-Linear Analysis v21 E]@
Select Folder  File  Units  Display Origin  Save Results
Distance (metres) “Ankle -
SLEL s 1. Select which
120 s D .
190 i videos to display on
0.80 X [[] CMI-AS3 icki
050 e the graphs by ticking
040 ¥ Clcu-ass these boxes.
0.20 ¥ 7] cMI-a36
0.00 - ; : ¢ - ; ; Linear
50 100 150 200 250 300 350 — — [T Horizontal
Relative Frame Position ~  _______ ‘ertical
Hresse—1 2. Select whether to
Velocity (metres/second) Smoothed Data Series A .
Frame Number 0 display linear,

250
Display Speed (fps) 30

Record Speed (fps) 120

horizontal or vertical
— values by ticking
knee these boxes.

2.00

1.50

1.00

0.50

0.00

5‘0 150 1;0 2160 2;0 BUILU 3;0 \
Relative Frame Position

3. Select which

marker to display

from the menu.

Acceleration (metres/secondisecond)

30.00
20.00
10.00
0.00
-10.00
-20.00

-30.00

f t u t u t u
50 100 150 200 250 300 350
Relative Frame Position
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Displaying Averages

The averages will be calculated from only the videos selected.
The average is shown in red and the individual video data is now displayed in black.

1. Select this box to display the averages.

Q Quintic Multi-Linear Analysis v21 EI@

Select Folder  File  Units Display Origin  Save Results

Distance (metres)

Show Avera r
1.40 4 || e5%R.1. 95%C.1.
1.20 4 CMI-A51
1.00 4 KX [¥] cM3-a52
0.80 X CMI-AS3
0.60 CMI-AS4
0.40 e CMJ-ASS
0.20 X [V] cMI-as6
0.00 . . . . . . . Linear
50 100 150 200 250 300 350 _— |:| Horizontal
Relative Frame Position [ vertical
Velocity (metresizecond) Smoothed Data Series
Frame Mumber i}
Display Speed (fps) 30
Record Speed (fps) 120
Marker Names
Knee
Hip

50 100 150 200 250 300 350
Relative Frame Position

Acceleration (metres/zecond/zecond)

40.00
30.00 4
20.00
10.00 4

0.00
-10.00
-20.00
-30.00

-40.00 4

t T T T f f f
50 100 150 200 250 300 350
Relative Frame Position

2. These boxes
can be ticked
to display the
Prediction
Intervals and
Confidence
Intervals
(shown as a
red dotted
line).

Save Results: You can save the results as an Excel file (.xIs). Both the series data and
average results will be automatically saved within the same folder (see image below).

|| Two Excel files have been produced.

%" 1)Series Data C\Users\Simon' Documents\6 jumps
average_Series_Dataxls saved OK

2)Average Results ChlUsers\Simeni\Documents\s jumps
average_Surnmary.xls saved OK

Information (3]
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d. Multiple Video Angular Analysis

Open the video ‘CMJ-AS1’ from the 6 jumps’ folder.

Go to the ‘Digitisation’ tab and select ‘Load an Existing Trace’ and the trace will appear

on the video.

-

Click on the

button and then select ‘Multi Video Angular Analysis’ and a new

window named ‘Quintic Multi-Angular Analysis’ will open.

Click on “Select Folder’ from the top menu.

Highlight the ‘6 Jumps’ folder and click ‘OK".

The data for the video ‘CMJ_AS1’ will be displayed on the graphs.

Select videos and averages as previously explained for the ‘Multiple Video Linear Analysis’.

To change the selected angle click on the ‘Select New Angle’ icon.

\

Q Quintic Multi-Angular Analysis v21

Select Folder File Units Display Save Results

Angular Displacement Vertical == Ankle == Knee

0

5
-10
-15
-20
-25
=30
-35]
40 4
454

Fi

rame Number

Angular Velocity Vertical == Ankle == Knee

400
300
200
100

-100
-200
-300
-400

t
200

Frame Number

Angular Acceleration Vertical == Ankle == Knee

50 100

150

200
Frame Number

250

300

350

[=lfE =S

Marker Names
B[ Show Averages
[T 95%P.I. [ 95%C.L

[~ CM1-A53
[~ CM1-A54
CMJ-AS5

CMI-ASE

Smoothed Data Series
Frame Number

Display Speed (fps) 30

@_ Select Mew Angle

14
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The following window will now open and the angle can be selected.

E.g. To select the knee angle tick the following boxes:

Q Select Angle

Select Angle

Vertical
Ankle
Knee
Hip

Horizontal

< |
-

33_:]_ Reset Angle |

—

Column A tick the Ankle box
| _— Column B tick the Knee box

|__— Column C tick the Hip box

Save Results: You can save the results as an Excel file (.xls). Both the angular data and
average results will be automatically saved within the same folder (see image below).

Information

Two Excel files have been produced.
1)Angle Data C:\Users\Simon\Documents\6 jumps angular averages_Angle_Data.xls saved QK
2)Average Results ChUsers\Simon\Documents\6 jumps angular averages_Angle_Summary.xls saved OK

B

15
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4. COM (Centre of Mass) Models

Open the ‘Cricket Bowl’ video from the ‘COM?’ folder. (There is already a completed COM
trace and data to be viewed initially before creating your own... you may wish to create a
duplicate video in order to compare results...)

Select the ‘Digitisation’ tab. From the digitisation drop down menu select ‘Video File
Calibration’ and calibrate the video (refer to tutorial 6a).

Once calibrated select ‘Manual Digitisation of a New Trace’ and you will be asked to open
a frame template.

Open the relevant male or female COM template from the ‘COM” folder (i.e.
‘18COM_FEMALE.qrm ‘or ‘18COM_MALE.qrm’).

Now digitise the 18 point model (refer to tutorial 8a).

The image below shows digitisation of frame 16, point 13 (left knee) using the
“#*18COM_MALE’ model.

|Q/ C:\Users\Simon\Desktop\COM Models\Cricket Bow! (] =0 ) || 2™
| Main | Markers | shapes | angles | Report | Digitisation |system | camera | Blend | Help |

(potion] (] 3 (5 (8 ° % (& (@ [E @)= &

Magnification Scale E_
X=143.00 Y=179.00

() Digitisation

i

Model  **13COM_MALE

Default Colour Link Width 2

Points 18 (& StepSize 1

1 Top of Head

Bl o o

2 Meck

(& o v (] @ ER @R m

(144.00, 180.00) Sequence ON Zoom 1.0 Main 29 97 fps ‘

Once you have finished digitising click on ‘Save Trace’.
N.B. A minimum of 12 frames must be digitised in order to create a COM model.
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Click the ‘Digitisation’ tab, ‘Data Smoothing of Current Trace’ and ‘Save Filter Values’.

Now click on the ‘Digitisation’ tab, ‘Convert to a COM model’ then click ‘OK’.

Information @

|| This current video has been converted to a COM model
S Please close this current video and open (sub-dir):-
ChUsers\Simon'Desktop COM Models\ COM\ Cricket

BowlCOM.avi
Open the avi. file (named ‘Cricket BowlCOM”) located in () Edit Display - Trajectory 5=
the newly produced COM folder. This is found within the Model |=Com™
folder that the original video is saved in. Default Colour  Link Width |1 3
Click the ‘Digitisation’ tab and ‘Load an existing trace’. Ponts |15 5 StepSize |1 5
1 [ [Top of Head B
Click the ‘Digitisation’ tab, ‘Data Smoothing of Current 2 B s =
Trace’ and ‘Save Filter Values’.
3 [F] |Left Shoulder
Now click the ‘Digitisation’ tab and ‘Edit Current Frame 4 [F] [LeftHip B
Display — Point Trajectory’. 5 [ [Righttip |
It can now be seen that a 19™ point has been added at the 5 [ [Right Shouider
bottom of the list, labelled COM. This will automatically be 7 [F] |LeftEbow |
selected, whilst the other points are deselected. This will 8 [ [Left wrist B
then show only the COM trace on the video. 5 [ [ceftrand =
Q] CAUsersSimor\Desktop\ COM Mo\ COM\Cricket BawlCOM Eloes 10[F] |Right Elbow B
\‘kgsgﬂ@wﬁmgélrlm | 11[F] |Right Wrist B
12[F] |Right Hand B
13[F] |Leftknes
14[7] |Left Ankle B
15[ |LeftToe B
16[] |Right Knee
17[F] |Right Ankle
: : 18[F] |Right Toe
[ " 19[7] [com B >

N.B. Individual points can be selected as normal.
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TMan_| verkers | Shupes [ deges | Report | Drtaston | system | Camera | tiend | e Fie

oo NRIB® ¢ BHEE=Z® —

Q] CAUsers\SN\Desktop'Quintic v21 Tutorial Videos\COM)\Cricket BowiCOM L=k I O | Quintic Linear Analysis v21 =

Top of Head

Medk

Left Shoulder
x LeftHp
1 ; i o MrghtHo
Right Shoulkder

10 20 30 40 S0 60 70 8 9 100 190 120 130 140 150 o LeftHand
Frame Nomber LY Right Bbow

Velocty (matrea/secons) XX Right Hand

/\/\

10 20 30 40 50 6 70 s 8 100 110 120 130 D 150
Frome Nurter — — ["]Honzontal

Acceleration (metres/second’second)

Frame Nurber s5
Deplay Speed (fos) 30
Record Speed (fps) 300

7 . >
(CHO}OIE v (s ] &)Q) )@l 5 m 10 20 0 4 S0 6 70 B 9 100 190 120 130 140 18
(963.12,35.00) Zoom 16 Man  300.00 fos R —

Quintic Biomechanics — COM model

‘The 'Centre of Mass' (COM) model has been implemented, with the assistance of Philip
Graham-Smith, into the Quintic Biomechanics video analysis software following the 18
point manual digitisation process. The ‘COM’ model calculations have been developed and
adapted using the biomechanics published literature below.

Zatsiorsky, V. and Seluyanov, V. (1983). The mass and inertia characteristics of the main
segments of the human body. In Biomechanics VIII-B (Edited by Matsui, H. and
Kobayashi, K.), pp. 1152-1 159. Human Kinetic, Illinois.

Adjustments To Zatsiorsky-Seluyanov’s Segment Inertia Parameters. Paolo de Leva :
Kinesiology Department, Indiana University, Bloomington, IN 47405, U.S.A. Journal
Biomechanics Vol 29, 9, 1223-1230. 1996
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5. Intersection Models

This model can be used to identify the point at which 2 separate lines, which connect
digitised points, intersect.

Looking at the example below, if P1 and P2 were markers on the outer thigh and P3 and P4
were markers on the outside of lower leg, Intersection 1 (il1) would be the axis around
which the knee pivots.

Additionally if P5 and P6 were markers on the side of the foot, Intersection 2 (i2) would
represent the axis around which the ankle pivots.

Open the video ‘Putt3_#3’ from the ‘Intersection’ folder.

Calibrate the video (refer to Tutorial 8a) and then open the ‘Golf Template’ from the
‘Intersection’ folder.

The template needed depends upon the number of intersections required. Example
templates are available at C:\Quintic Sample Videos\Templates.

- Intersection 1
- Intersection 2
- Intersection 3
- Intersection 4
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If creating your own template then the following should be added to the template name:

Number of Intersections Template
1 *4
2 *6
3 *8
4 *10

N.B. When creating the template, points must be ordered in an appropriate way for the
intersections you wish to calculate. I

For this golfing example:

H

Q Digitisation
Create Termnplates  Help
Maodel golf *6

Default Colour [ Link width 2
Points & (= StepSize 1

1 right shoulder

]

e
8LLe
00N
_B0e

2 left shoulder

3 shaft

4 dubhead B
5 left wrist .
& left elbow

This will give you the intersection between:
- The line joining the shoulders and the line of the club (I4).
- The line joining the club and the line of the left arm (I5).

Digitise the video, smooth the data and save the filter values (refer to tutorial 8a).

Click the ‘Digitisation’ button and ‘Convert to an Intersection Model’.

x

& This current video has been converted to an INTERSECTION
/.-' Please dose this current video and open (sub-dir);-
=  F:\gol\STARVPULt3 #3STAR.avi
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In the ‘Main’ tab, click ‘Open’. Open the new file that has been created in the subfolder
‘STAR’. This will be found within the same folder as the original video clip (the file name
will have the suffix ‘STAR?’ (for this example putt3_#3STAR).

Click the ‘Digitisation’ tab and ‘Load an Existing Trace’.
Now click the ‘Digitisation’ tab and ‘Data Smoothing of Current Trace’.

By clicking on ‘Edit Current Frame Display — Point Trajectory’, found within the
‘Digitisation’ menu, you can select which points/intersections to display.

|Q] C:\Users\Simon!\ Desktop\Bex\V21 Developmentiintersection\golf\STAR\Putt3_#3STAR [o] & =

‘ Main | Markers I Shapes I Angles I Report‘ Digitisation [Syshem I Camera I Blend I Help ‘

 Bomaten) N (2 8 () ©

[8] edit Display - Trajecte =|

Model ISTAR

Default Colour Link Width [1 |2

Points |3 Iﬂ,. Step Size |1 IE,

L m IRight Shoulder

2" ILEf‘t Shoulder

3 v IInterse-:tiu:-nl

4 ICIle Shaft

5 ICIub Head

6 v IIntEl'se-:tiu:-nZ

RN |HN N

7 [ |Left wrist -
ft Elbow “‘ = L
- u II'E — (291.00,572.00) ‘Zoom 1.0 Main 50.00 fps
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a. Angular Analysis of Intersections
To select an angle for analysis first click on the button. This refreshes the
angle selection grids and allows you to select a particular angle.

To find the intersection angle A and C need to be the points either side of the intersection (see
below).

Q Quintic Angular Analysis v21 EI@

File Units Display 5ave Results

Angular Displacement (deg) for [ Left Shoulder = Intersection1 = Club Shaft ]

Select Angle Points
A B C
Vertical . r
Right Shoulder . EEE
Left Shoulder . F I
Intersection . T~ I
Club Shaft l_ il ml
Club Head . EEE
t t t t t t t + + + t u t Intersection2
10 15 20 25 30 35 40 45 50 55 &80 65 70 . SlEiE
Frame Number Left Wrist . rrr
Left Elbow |— B EE
Angular Velocity (deg'sec) for [ Left Shoulder = Intersection1 = Club Shaft ]
- - - - - - - - - Horizontal . r

Smoothed Data Series

Frame Number
Display Speed (fps) 50
Record Speed (fps) 50

E;i]_ Reset Angle

t t t t t t t t t u T t t
10 15 20 25 30 35 40 45 50 55 60 65 70
Frame Number

Angular Acceleration (deg/secisec) for [ Left Shoulder = Intersection1 = Club Shaft ]

1,000
3004 ---:
6004 -

400
200

-200
-400
-500

Frame Number

Save Results: You can save the results as an Excel file (.xIs). The angular data will be
automatically saved within the same folder.
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Question Sheet

RECAP

Open the ‘No Twist SV’ from the ‘Trampoline’ folder.

1) Create this digitisation template. (If you are using Quintic Coaching create a 1 point
template and trace a point of your choice).

Q Digtisation X5
Create Ternplates  Help

Model  Trampaoline
Default Colour Link Width 1
Points 4 & StepSize 3
1 Right Hip

2 Right Knee

Bl @ e

G
L
.

e

3 Right Ankle

4 Right fToe

2) Calibrate the video by drawing a line in the horizontal direction across the bed of the
trampoline. It is 4.28 in length.

3) Digitise the video between frames 117 and 168.

4) Save the digitisation trace.

BACK TO TUTORIAL SHEET (PAGE 3)
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Open the video ‘No Twist SV’ from the ‘Trampoline’ folder.

1) (i) Set markers at frames 8, 46, 62, 88, 145, 209. What key points during the
movement do these frames represent?

Frame 8. ..

Frame 46: .o

Frame B2: ..o

Frame 88: ...

Frame 140: .o

Frame 200: ... . 3
(i) Load the digitisation trace you created in the ‘RECAP’ section.

(ii1) Create a 6 frame ‘multiple screen capture’ displaying some parts of the
digitisation trace on the 6 marked frames in accordance with the following
instructions. Do this by pressing down the following buttons:

FramelZz—U + N

Frame 15 =

4|
B
. |
4]

Frame 17 =

B L B

Frame 19 =

H

AN

Frame 22 =
Frame34::I:| + —M + il + N
(iv) Save this sequence as a JPEG and ask your teacher if you can print. (6)

BACK TO TUTORIAL SHEET (PAGE 5)
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2) Body segments are always measured between joints (i.e. the lower leg is measured
between the knee and the ankle bone; not the floor).

Use the ruler function to measure the following lengths of body segments:

Body segment Length

Forearm

Foot

Lower leg

Upper arm

Hand

Thigh

Trunk (shoulder to hip)

(")
BACK TO TUTORIAL SHEET (PAGE 6)
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3)

(i)

Open the Animation Window. Scroll to frame 117. These buttons are used in various
combinations to display the digitisation trace in this window.

N 2 HAlE

Which buttons are used in combination to create the following pictures?

(Hint: Take note of the frame number in the bottom right hand corner of each
animation.)

Ciogight © 3083 Dhinkc oty L. AIFighis esiarvadd

b) V)

Cogight 2003 Duinka Consitircy L. A1 Festrved

d)
4)
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(i)  In the Animation Window create images using the following combinations of tools.
Each time save it as a JPEG:

NFI N
SEINENN
JEH. 3. H
.. E

(iii)  In Microsoft Word, open all four JPEGs you have just created in part (ii) of this
question. Adjust their sizes to ensure they all fit on one page.

(iv)  Type in the title ‘Animations of Trampolinist’ and type your name at the top of
the page. (6)

BACK TO TUTORIAL SHEET (PAGE 7)

Using the video ‘No Twist SV’ from the ‘Trampoline’ folder.

Open the Linear Analysis Window by clicking on this button El

4) When you press ‘Play’ in the main window what happens in the Analysis
Window?

5) Answer the following questions by holding the cursor over the relevant points on
the graph.

Use absolute measurements for distances.

a) What is the horizontal distance of the toe at frame 1197 .................

b) What is the horizontal distance of the knee at frame 1557 ...............

c) What is the velocity of the hip at frame 1527 .............................

d) What is the velocity of the knee at frame 1677 ...........................

e) What is the horizontal distance of the ankle at frame 1467 ...............

f) What is the velocity of the toe at frame 1287 ....................coeeel. (6)
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6) Select ‘Save Results’ from the menu across the top of the analysis window and
then ‘Save results as an Excel file’ from the drop-down menu.

Open Microsoft Excel from your desktop and open the results you just saved.
Use these results to answer the following questions:
Use absolute measurements for distances.

(1)  What is the horizontal distance of the right toe at frame 116?

..................................................................... )
( 155)
BACK TO TUTORIAL SHEET (PAGE 10)
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