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1. Welcome
Congratulations on buying the Axon Jump
System for Kinematic Testing. We really
appreciate your trusting us.
We are very proud of our first product,
since we have devoted all our knowledge,
experience and passion for sport to it.
One of the most important design
premises has been the simplicity and
intuition of use, both of the software
and the hardware, something you will
perceive from the first moment. We are
sure it will provide you with a lot of
satisfaction when testing your athletes
and recording their progress in an
objective way.
We have written this manual not only with the intention of explaining how
our system Works, but also we have included a little theory, summarized, as
regards the possible evaluations, understanding of results, suggestions
and the way of fully profiting from the equipment. If you want to have more
information about these exhilarating topics, consult the bibliography we
have used, in 5.4.

2. Introduction
2.1. How does the System work?
The mat puts into motion a high
resolution chronometer (1millisecond)
that is found in the software provided.
The height and speed of the jumps are
calculated through the formulae of
classic physics, knowing the place
gravity (9.81 m/s2 at sea level). If the
jump is technically well done, the
exactness of the measurement will be
very high.
It is worth mentioning that this is a
kinematic instrument, that is to say, it
describes the movement (time, space and
their derivatives) without inferring their causes. This means that we will
only get kinematic variables from it, such as time, space and speed. With a
little knowledge, we are able to calculate the acceleration in stretches of
races with the programming chronometer function.
There exist formulae that deduct dynamic variables such as Force and
Power in the jump, but we have deliberately refrained from including them
since their error is quite significant. These variables have to be measured
with laboratory instruments, which are heavy, expensive and much more
sophisticated, called “force platforms”, with which we have had experience
in sportspeople since 1993, and we do know the existing differences among
them.
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2.2. Why do we Test?
If we bear a sportive goal in mind, we should plan the training. If we plan a
strategy to achieve this goal, the first thing we have to do is know where we
are departing from in order to head directly towards our goal.
How could we reach a place if we do not know where we are?
During the training, some controls can tell us whether we are making for
what has been planned or whether the training plan needs adjusting.
There are many reasons why an athlete has to be tested. The following is an
arbitrary list containing some of them:













In order to have objective data as regards the athlete’s current
mechanical performance
In order to be able to plan training upon concrete bases
In order to control whether we are approaching the planned goals or
moving away from them
In order to record the evolution of an athlete, a team or group
In order to know whether the training is efficient
In order to compare an athlete with others
In order to investigate
In order to objectively know whether the athlete is tired
In order to detect some kind of talent
In order to select groups
In order to motivate the athlete
In order to estimate performance

2.3. Components and Optional Parts
The system is made up of:


Contact mat (3 models, see differences in section 2.5)
T Model
C Model



S Model

Connection wire (3.6 mts) RCA
Male - Male


Connector for the PC
DB25 Male – RCA Female
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Installation CD containing the software (it
includes the diskette version), the instructions
manual, Acrobat Reader, and other useful
programs which are distributed for free on the
Internet.

Transportation Bag

T Model

C Model

S Model

The color of the mat and bags may vary according to their availability.
Optional Parts:


Extra mats (for any model, all of them are
interconnective
indistinctly
with
one
another)


Interconnection
Cables - 10 mts
long (one for each
extra mat)
RCA male-male

Lengthening
Cables - 20 mts.
RCA male-female

2.4. Characteristics
The Axon Jump Contact Mat is a semirigid, folding, portable instrument,
driven by software and it can be connected to another mat in order to
measure several points in a track. It is designed for:
The Test of different kinematic mechanical capacities in sportspeople, such
as: jump capacity in different conditions, fatigue in continuous jumps,
body’s horizontal displacement, plyometrics of upper limbs, frequency in
skipping and programmable automatic chronometer.
The Training of plyometric sessions of continuous jumps with visual
feedback in real time, being able to vary the volume, intensity and pauses of
such sessions.
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The Recording of all the variables obtained through the evaluations, for
their posterior management, graph and making of reports and result
comparisons.

2.5. Different Models
There are three Mat models available, according to each necessity. All of
them are driven by the same software, therefore, they all offer the same
services. Their difference is based on their size and portability.

T Model

The “T”hree-cell classic. It is the cheapest and best-selling model.
Measures: 103cm x 81cm unfolded, 34cm x 81cm x 4cm folded.
Ideal to use at the beginning and have it as a second mat (for speed
measurements) when acquiring one of the following models:

C Model

The same as the previous one but a fourcell one. Ideal for gymnasiums and
doctor’s offices.
33% bigger in order to make the
execution of maximum jumps, drop jumps
and jumps in series easier. Also, it is
easier to record times in a running
support phase due to its larger size.
Measures: 138 cm x 81cm unfolded, 34cm x 81cm x 6cm folded.
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S Model
The last model which was developed. Its portability and hardiness are
higher than in the previous models. It is ideal for professionals who need
to go to different testing locations.

Measures: 104cm x 82cm unfolded,
34cm x 41cm x 6cm folded.
Its bag has handles and a strap,
apart from a back pocket designed to
keep binders or folders.

2.6. Precautions and Maintenance
The Contact Mat is a precision instrument (remember it is capable of
measuring with a 1msec-resolution) and it therefore needs to be
treated as such.
Despite being very hard when facing the efforts provoked by the
jumps, above all, during fall impacts, it is very delicate when facing
other mechanical efforts, for which it is not calculated, such as its
cells flexion or drops.
Observing these simple recommendations, you will have the instrument
available for use in excellent conditions, making its usefulness longer:













Test on flat hard floors (not on grass, soil, soft mats or floor tiles
with raised areas).
Zigzag-fold it correctly, as shown in the pictures.
Avoid dusty or sandy floors, since they make sliding easier.
Do not fold the cells.
Do not leave it exposed to high temperatures or sunlight.
Do not step on it with nails or high heels.
When it is folded, do not step or place heavy objects on it.
Avoid moistening the connectors.
Never try to open or cut the mat since this makes the guarantee no
longer valid.
Do not jump on the same place all the time. Try to use the whole
surface in a uniform fashion.
Do not pull the cable in order to unplug it from the mat or the
connector.
Do not try to open the connector since that puts it out of action.
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Maintenance:
Clean it with a damp cloth and then dry it with a clean and dry cotton
cloth.
If it is dirty, clean it with a damp cloth with a little soap or detergent, then
rinse it out with a damp cloth until there is no more detergent, and then
dry it with a dry cloth.
The connectors must be kept clean and dry in order to avoid electrical
problems in the PC.

2.7. Transporting
The mat should be transported
in its bag, and it must be
correctly folded. There is
enough room in the pocket for
the CD, the connector and the
cable.
When
traveling,
it
should
always
be
carried
as
hand
baggage so as to avoid
being knocked or placed under
heavy pieces of luggage or
bulk.
The ideal way of storing it is with the bag placed on the floor and the
handles facing upwards, avoiding the horizontal crushing of the cells.
The correct way of folding it in order to store it in the bag is shown
in the pictures on pages 7 and 8 according to the model.
It must be zigzag-folded, never try to roll it!
S Model will be first folded in half and then in zigzag.
Almost all the faults that have been reported are due to an inadequate
folding!
We have decided to place some stickers so that the user can see how to
fold it correctly.

2.8. Minimal Requirements
Hardware: Processor:
RAM:
Free Space on Disk:
Mouse:
Port:
Monitor:
Drive:
Modem

486 DXII or higher
16 Mbytes
8 Mbytes
present
parallel (for printer)
Recommended: VGA 800x600 color
CD ROM or diskettes
(for updating see section 3.2.2.)

Software: Windows® ´95, ´98, Me, NT, 2000 or XP
Acrobat Reader® - supplied in the CD – in order to see or print
this manual.
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Winzip® - supplied in the CD – in order to unzip the files
downloaded from our website.
When testing has to be carried
out outdoors or in training
locations which are far, it is
recommendable, because of
comfortableness reasons, to
make to test with a notebook

or laptop computer (photograph corresponding to Toshiba Libretto). The
desktop PC’s are very comfortable to carry out the testing in gymnasiums,
evaluation centers or laboratories and to make the subsequent analysis of
the data obtained. However, taking all the necessary precautions (such as
electric energy, table and chair), it is possible to make the test in the
country with a desktop PC, maybe more comfortably than using a portable
computer.
In Axon Bioingeniería Deportiva we are designing a small palmtop computer
having just four keys and a backlite screen, devoted to the testings using
our contact mats, which will make the use of a desktop PC unnecessary
when assessing is carried out.

3. Installation
Before putting the Axnn Jump Evaluation System into action, both the mat
(hardware) and its program (software) have to be installed correctly.

3.1. Hardware


In order to install the contact mat, turn off the CPU as a
precaution measure. Then locate the parallel port of the printer
behind the CPU. If a printer were connected, turn it off and
unplug it.



Next insert the connector provided. If you wish greater stability,
tighten the corresponding screws using a small screwdriver.



Then connect the cable provided.
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Place the mat in the appropriate testing location and connect it to the
free end of the cable, paying attention to its not being tight.
Remember you cannot print while testing,
unless you have a data switch in the
parallel port, your CPU has two parallel
ports (if you wish an extra parallel port,
consult your hardware supplier), or you
do it using a shared or network printer.

In case you test using more than one mat,
you should connect the long cable
between both mats, using the connector
that is free in the mat connected to the
PC. The second mat is connected using any of its two connectors to the free
end of the cable. According to the measurement that is made, it may be
useful to know the separation distance between the mats so as not to
forget to have a measuring tape when you are performing the testing. The
second mat allows for the connection of a third mat using its free
connector, and so on.

3.2. Software
3.2.1. Installation
Once the computer is on and the operating system
Windows® is working, follow these steps:


If you have a previous Axon Jump version
installed,
uninstall
it
from
Start\Control
Panel\Add or Remove Programs. (See section
3.2.3)
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Insert the CD with the program in its corresponding drive. The
installation program will automatically execute by itself.



The
program
will
ask
in
which
subdirectory you prefer to install the
files.
If
you
have
no
specific
preference, the system will install it in
\Program Files\Axon Bioing\Axon Jump\



Then it will ask from which folder you prefer to access the program. If
no choice is made, it will do it from a folder called "\Program
Files\ Axon Bioing \Axon Jump", but if you wish to install it in another
folder, you will be able to
choose it from among all the
folders installed in your
computer, which will appear
below in a list, or you may
create a new one.


The
same
installation
program in its 3"1/2 diskette
version also exists in the CD,
so that program can be
installed in a PC which has
no CD ROM. You will have to
copy the files from the
folder
“\Diskette
version
within folders “\Disk 1", "\Disk
2" and "\Disk 3", into three
empty diskettes labeled with
their corresponding numbers. In order to use them in a computer without
CD ROM, insert the first diskette and execute the program "setup.exe".
Then follow the instructions and insert the other diskettes when the
program asks you to. This diskette version does not contain the
instructions manual. If you wish to have it in a computer with no CD, you
should look for it in the subdirectory where you installed the program
and then copy it into diskettes using any backup program (you can use
the WinZip® supplied in the CD).


You should install the Acrobat Reader® 6 to visualize this manual. You
will be able to read it from the Axon Jump program (Help menu) or from
the Acrobat Reader® already installed, opening this manual which can
be found in the subdirectory you chose to install the Axon Jump
program.

3.2.2. Updating
We continuously use our testing system, and we are in everyday contact with
users, coaches and athletes. This leads to new ideas, suggestions and
improvements which arise as well. In Axon Bioingeniería Deportiva, we
capitalize on this information and permanently update our software. When
all these changes deserve the updating of the program, we make the new
version available for our users through our website page, free of charge.
We have a database of the e-mails sent by all the people who acquired our
system so as to make sure all of them know when the new version appears.
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Our website on the internet is www.axn.com.ar
and you can access from the program clicking the
upper right corner of the window.
Go to "Downloads", from which you will be able to
download the program in its CD version or in the
3-diskette-version. The latter does not contain the present manual. Besides,
you can download the updated version of this manual in a separate file, and
some sample files.
If you change your e-mail address or bought the system from a third
party, please write to info@axn.com.ar so that we can check whether
you are in our database.

3.2.3. Uninstallation
If you wish to remove the Axon Jump program from your hard disk because
you are going to update it with a later version or because you will no
longer use it in your computer, follow these steps:


Activate the Windows® start menu and select the option "Control Panel"



Choose “Add or Remove Programs"



Select "Axon Jump" from the list and choose "Remove"



The computer will remove the program from your hard disk.

This uninstalling process will not remove the records of the tests made, as
long as you have not saved them in the same subdirectory as the program.
Do not forget to periodically backup the files of the sportspeople with
their tests results and training (.atl), their averages (.pmg), graphs (.bmp o
.wmf) and reports (.qrp) before this process, in case you save them in a
subfolder located under \Program Files\Axon Bioing\Axon Jump\. These files
can be moved to other computers in order to analyze them.

3.2.4. Launching the Program
In order to start the program, you have to go to the Windows®
start menu and choose the option "Programs" / "Axon Jump" /"Axon
Jump". You can also access it clicking on the corresponding icon
twice.

3.2.5. Digital version of this manual
This manual can be found it its digital version in pdf format, for which you
will have to obtain any version of the Acrobat Reader from the internet in
order to visualize it (our site has a link to Adobe). Pay attention to the date
of the version which is found at the end of each of these pages.
It can be downloaded in the same way as the new versions of the program
from our site. See section 3.2.2.
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If you wish, you may print it in A4 sheets of paper and have it bound. In this
way, you will be able to carry it with you, for instance, to the test location,
in case you are doubtful about anything.

3.3. Testing the System
Once the program has been launched and the mat connected,
the first thing you have to do is test the system. Select the
option "File" and then "New" from the main menu. This procedure
may be simplified pressing the shortcut button corresponding
to new file from the general tool bar.
Once a new window has popped open, which will correspond
to a new athlete, select the option "Tools" and then
"Assess" from the main menu. You can also avoid some steps
using the corresponding shortcut button from the
athlete’s tool bar that has a chronometer as its symbol.
At this moment, the test dialog will open. In this
window, press the button that is at the bottom,
on the left: "Mat Test". You should see the
following pictures depending on whether the mat
is free or if somebody is stepping on it. This test
makes sure the system is correctly connected.
Take into account that for the system to work properly, the foot’s touch
down and take-off have to be simultaneous with the corresponding picture
in the screen, that is to say, delays should not be perceived between the
action of stepping on or freeing the mat and the change of image in the
screen. If delays or mistaken information are perceived, contact us.
If something is wrong with the connector, for example if it is
unplugged, you will see the following symbol:
Do not try to repair the mat, check the installation steps
again, and if there are still any problems go to section "5.2.
Problem Solving".

4. Running the program
The basic concept to take into account is that each file created by the
program represents an athlete. Since each file represents a person, the
name of the file will be his/her last name in capital letters, followed by
his/her first (and middle if exists) names in small letters, for example:
MARTINEZ José Luis.atl
The extension of the files generated by the program is “ATL” (from AThLete).
We suggest you should not change the extension since it identifies the
program creating them.
As each file represents an athlete, we can build a tree-structure in the
hard disk, creating folders to group them. For example, we can create a
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folder called “Athletics” and subfolders such as “Sprinters”, “Throwers”,
“Jumpers”, etc. Another way to administer them is, for instance, to create
folders according to sex, age, club, etc., and in the case of a gymnasium,
also according to timetables or membership number. The way of
administering the folders is the same as the one for any program for
Windows®. The folders can be previously created with Windows® Explorer
or directly from the dialog window “Open File” or “Save File” from the Axon
Jump program.

4.1. Files management and Athlete’s data
Apart from the athlete’s file (.ATL), the Axon Jump software can create
other kinds of files, according to the user’s convenience:

Within each athlete’s file (.ATL), all his/her data and the ones
corresponding to his/her tests and training can be found. Each time we
assess this person again, we should open his/her file and not start a new
one. The data of the tests and training will join the same file. It is the file
upon which we will work more frequently. It can also be opened using any
word processor, and even any calculation sheet, such as Excel® or Qpro®.
In case of the latter, you will have to select “see all the files” in the “Open
File” window, and “limited by a comma” in the assistant to open files.
The graphs created by the program (comparatives, evolution, etc.), can be
saved separately in order to edit or insert them in other programs. The
software allows for two saving formats of these images: the Bitmap format
(.BMP), which is the Windows® standard, and the metafile format (.WMF),
which is a vectorial format, ideal for enlarging the size without losing
quality. This kind of file cannot be recovered with the Axon Jump program
unless it is inserted in a report.
The program allows you to create report files, whose extension is "QRP".
These files are generated at the moment of the analysis with data the user
wants: they can contain an athlete’s date, graphs, additional comments, or
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different comparisons. Generally, these files are created in the test
location or where a printer is not available. The aim of these files is to save
time or to be able to e-mail them. Then they can be printed without having to
do the report again. These reports can be signed with the data of the
person assessing or the analyst.
The Average Files are those containing homogeneous numerical data of only
one type of test and different athletes. At the bottom, the average and
standard deviation calculated upon the data selected can be found. These
files can be created to analyze groups of sportspeople, they can be printed
separately and athletes can be added removed from its list at any time.

4.1.1. Main Menu and General Tool Bar
The athlete’s files can be dealt with from the Main Menu or from the
General Tool Bar, while their data and tests have to be dealt with from the
Athlete’s Tool Bar (See section 4.1.2.).
As any program for Windows®, each working window has its areas clearly
defined:

The Main Menu is where all the available options appear, grouped in five
categories. When working with files, options of the main menu are added,
disabled or removed automatically, depending on the situation.
The General Tool Bar provides a quick and intuitive access to the most
common actions carried out among files, identified through the best-known
icons of all the programs for Windows®. There is no difference between
carrying out these actions from the main menu of from these buttons.
The Work Area is the place where all the windows will show.

4.1.1.1. "File" Menu
In the main menu, the option “File” shows an initial menu
with the following options:

New
This option creates a new empty file corresponding to an
athlete. The program will always suggest naming the file with the athlete’s
last name in capital letters, followed by his/her first (and middle) names in
small letters, with the .ATL extension, so as to be identified fast. However,
the user can give the file any name s/he wants so as to be able to identify it
among other athletes in a list.
The file name will immediately appear in the title bar of the corresponding
window, between square brackets, so that the athlete can be quickly
identified among several open windows.
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Each new file that is created will copy the sportive data of the
previous one in order to save time and make the entering of a
whole team of sportspeople faster.
Also, a new athlete’s file can be generated clicking on the
icon corresponding to blank page.

Open...
This leads us to the standard dialog window that allows us to choose the
file(s) we want to open. It allows for multiple selections so that several
files can be opened at once (for example, opening a whole team of players at
once). This can be done in two ways: using the shift key and the cursors, if
they are files appearing one after the other; or keeping the key control
pressed and selecting them individually by clicking on them, if they are not
one after the other in the list. Pressing the control key and clicking at the
same time reverses the file selection (it activates or deactivates the
selection).

This dialog window, "Open", has four buttons to the right of "Search in:". The
use of each of them can be seen when leaving the cursor on the button for
a few seconds. From left to right, these buttons are: "Go to the last file
opened", it goes back to the previous place where search was made, "Go up
one level", it goes up one level in the directory tree structure, "Create New
Folder", this is for creating a new subdirectory, and "Views", which allows us
to see the file list in different ways. Within these views, the option "details"
lets us see the files information. This option is particularly useful since we
can sort the files in an ascending or descending way according to any
characteristic, simply pressing the heading of these file variables: name ,
size, type, date modified, etc.
It is also possible to delete the files selected within this window using the
key "Delete" in the keyboard (as a security measure, the program will ask for
confirmation before deleting the files).
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We can access to the same dialog pressing the button
corresponding to the folder opened.
The window can be enlarged dragging the mouse from its
right lower corner so as to be able to see more files. The
same can be done with its frames.

From this window, we can choose the type of file we want to open:
athlete files (.atl)
group average files (.pmg)
report files (.qrp)
The graphic files cannot be opened with this program
unless they are inserted within a report (.qrp). To open
a graphic file use Paint, which can be found within the
Windows® Accessories, or any other program for editing
images.
When opening. one of these files, or when creating a
new one, the file menu adds the following options:

Close
It closes the active window, which can be of any type. If any changes have
been made, it will ask, before closing, whether you wish to save the changes
in order to protect the new information. Otherwise, it will automatically
close without making any questions. In case of closing an athlete’s window,
it will not close the windows of the graphics, averages or reports related
to that athlete.

Save
It saves the file corresponding to the active window. If the file has not been
saved yet, it will show the same dialog window as the option “Save As ..." .
This menu option can also be found in the athlete’s tool bar, with a button
that shows a diskette (as you will see in section 4.1.2.).

Save as ...
It opens the standard dialog that allows you to save the file under
another name and/or extension. This option is also active for the graphs,
allowing to save them under the .BMP format (bitmap) or under the .WMF
format (Windows Metafile Format) so as to be able to enlarge them without
losing image quality.

Save All
It saves all the files opened in the work area. If the file(s) was/were opened
and changes were made, it saves it/them in the same place they were in and
with the same name. If the file has not been saved yet (new file) the dialog
window Save As ... will appear, which gives the possibility of choosing the
name and location to save it for the first time. This involves the four types
of file the program can create.
The button corresponding to this option is the icon showing several
diskettes.
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Print...
Here there are three options:
1. If the active window corresponds to an ATHLETE, this
option will take us to the personalized printing dialog
window of the report. Apart from all the standard
options to set up the page and the printer (margins,
paper size, etc.), it allows selecting, via multiple options, the tests we wish
to include in the printed report.
It also allows combining the report of the data obtained in the tests with
the graphs we have created, as well as adding a comment at the end of the
report so as to personalize even more the result of the test obtained.
Besides, the person assessing can include his/her personal data (signature)
at the end of the report.
To see the printing of reports in detail go to section 4.6.
2. If the active window corresponds to a GRAPH, it will lead us to a
following dialog window that allows previewing and printing just the graph.
To see the printing of graphs in detail go to section 4.4.9..
3. If the active window corresponds to an AVERAGE, this option will lead us
to a dialog window that allows changing the signature
and previewing the printing.
To see the printing of graphs in detail go to section 4.5.
We can also access to this printing dialog with the
button “print” from the general tool bar as well as from
the Athlete’s Window.

Exit
It exits from the Axon Jump Program. To save the data that have been
modified, it will first ask whether you wish to save the changes of each of
the open windows that have had any modifications. We can also exit from the
program at any time clicking on the cross in the upper right corner of the
main window.

4.1.1.2. "Tools” Menu
In the main menu, when an athlete window is active, the
option “Tools” shows a menu with the following
options:
This menu groups the tools where all the software
power is found. It is divided into two parts: the upper
part, corresponding to the special tools of the
athlete, and the lower part, corresponding to the
general tools.
The special tools do not appear at first or when the active window is not an
athlete’s window. Detailed explanations are given below, in sections
especially devoted to each of these tools. This is because in order to
understand them, the user needs to acquire some basic knowledge about the
athlete’s file, which is explained further on.

Test…
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This option leads us to a dialog window of the athlete’s
test, where all the available protocols are shown. The
results of the test are chronologically recorded within
each athlete’s data, and they can be graphed and
averaged, among other things. It is the chronometer icon
in the athlete’s tools.
It is explained in detail in section 4.2.

Train…
This option leads us to the dialog window of the athlete’s training, where
the volume, intensity and pauses during training based on continuous jumps
can be varied. The screen shows real time information of each
jump, giving the athlete visual feedback apart from sound
information. These training sessions can be recorded and
graphed. It is the icon showing an athlete running in the athlete’s
tools.
It is explained in detail in section 4.3.

Averages…
This option leads us to the dialog window of the athlete’s test average,
where the test of single jumps, speed or plyometrics of upper
limbs can be averaged. The obtained average result is added to
the list of test carried out. It is the icon showing a summary
symbol in the athlete’s tools.
It is explained in detail in section 4.2.7.

New Graph …
This option leads us to a dialog window of graphics data selection. There
are several types of graphs: within single jumps, Evolution and Drop Jumps
can be graphed. The Continuous Jumps, Chronometer and Frequence can be
graphed by complete series, whereas in Speed and Plyometrics of upper
limbs its evolution can be graphed. The training sessions can also be
graphed. The software decides on the type of graph according
to the sheet of the type of test which is active at that moment.
It is the icon with the graph symbol in the athlete’s tools.
It is explained in detail in section 4.4.

Group Average…
This option leads us to a dialog window of the type of data selection to
average test among different athletes. Athletes can only be compared
through test with a sole variable (single jumps, speed and plyometrics of
upper limbs). This procedure will lead to the creation of a .PMG file. This
file contains the list of the athletes selected together with
their variables, average and standard deviation of the team.
It is the icon showing the summary symbol with two people in
the general tools.
It is explained in detail in section 4.5.

Comparative Graph…
This option leads us to a dialog window of the type of data selection to
make a graph of the different athletes. Graphs can only be made to compare
athletes through test with a sole variable (single jumps, speed and
plyometrics of upper limbs). This procedure will lead to the creation of a
.BMP or WMF graphic file.
It is the icon showing the graph symbol with two people
in the general tools.
It is explained in detail in section 4.4.6.

Axon Jump User´s Manual, March 2005

20/79

Calculator…

This option allows accessing the Windows® calculator to
do auxiliary calculations using the “View” option. This
calculator can be regular or scientific, according to the
user’s need. Either the mouse or the keypad in your PC´s
keyboard can be used. It is the icon showing a calculator in
the general tools.

4.1.1.3. "Window” Menu
In the main menu, the option “Window” shows a menu with the following
options:

Next and Previous:
These options lead us to the following or
previous window respectively, in the order
they were loaded or created (they can be
windows of averages, sportspeople or graphs
created). It is also possible to do this just
pressing the button “next window” or
“previous window” in the tool bar.

Each athlete can also be selected from the list in alphabetical order that
is found to the right of such buttons. These tools make the test of several
sportspeople faster, for example, when a whole team has to be assessed.
From the Test window, you can do the same, aiming at keeping in the window.
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The list in alphabetical order is updated if
the athlete’s window is not minimized. The
buttons “Next” and “Previous” toggle the
windows in the order they have been
created.

Organize:
This option lets us organize the work area
so that all the windows remain visible at
first sight. The three options are: Cascade, which organizes all the windows
opened overlapping them so that the title bar of each of them can be seen;
Tile Vertically, which organizes them vertically in a tile and Tile
Horizontally, which organizes them horizontally in a tile.

Organize icons:
If they are minimized, it places them all at the bottom of the screen,
organizing them.

Minimize All:
It takes all of them to the bottom of the screen, minimizing them.

Maximize All:
It opens all the windows at its maximum possible size, one behind the other
one.

Close All:
It closes all the windows, asking if changes wish to be saved only in those
windows where modifications have taken place.

4.1.1.4. "Options" Menu
In the main menu, the option “Options” shows the following menu:

Advanced Options… :
From this window it is possible to
change some important points about
the way the software works.
Gravity
It is possible to vary the gravity “g” number, according to the city where the
test is taking place. This number takes part in the calculation of the height
jumped and of the take-off speed. It is worth changing when the test is
carried out in a city with a considerable altitude above sea level, since the
earth attracts objects in a lesser way and the jump heights are slightly
greater. You should get the domestic information about this number or find
it out in the internet. The system will use the gravity number for sea level
and 45º latitude unless changed. The numbers of these tests will add to
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the list as if all of them were carried out under the same circumstances. It
is worth commenting on it in the observations section.
LPT1 Address
If there are problems detecting the mat (the program has a selfdetection system of the port direction), it is possible to change it
from the LPT1 option. This can be useful in non standard
notebooks. The “Help” button gives information about how to do
this safely. Do not touch it if the system is working properly!

Language:
It is possible to change the software languaje here.

4.1.1.5. "Help" Menu
In the main menu, the “Help” option shows a menu with
the following choices:

User’s Manual:
This option leads to opening this manual. The Acrobat Reader® should be
previously installed. It is supplied in the same CD of the Axon Jump
Program. You can also download the last version of this program clicking
on the link we have in our site (option “Links”).

Recommendations…:
In this option you will find some useful tips coming from our users’
frequently asked questions. It is advisable to read them so as to be up to
date as regards details of the version available.

About…:
This option gives information about the program version and how to contact
Axon Bioingeniería Deportiva. Check the date if you wish to update the
program. Before consulting, please read this instructions manual and
check you have the latest available version of the program.

4.1.2. The Athlete’s File and its Toolbar
The athlete’s file is the central file type created by the system. Each of
these files has a title bar with the name it has been given, which will be the
athlete’s last and first names, unless you wish to give it another name.
The athlete’s file does not only contain information about the test and
training carried out, but also there are four groups of data that can be
entered to individualize and specify the athlete’s activity more in detail:
his/her Personal and Sportive Information,
Contact and Comments,
organized in tabs as in a notepad. All the athlete’s data can be edited just
clicking on the mouse. They can be moved from one field to the next using
either the TAB or the Enter key. On the other hand, by pressing both the
SHIFT + TAB keys simultaneously, the previous field is activated. To move
one from one sheet of the notepad to the next, activate the tab of the
current sheet (with the TAB key until you are there) and click on the right
button of the mouse. The left button of the cursor activates the previous
sheet.
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Each athlete’s file is shown in a window with the following areas:

The athlete’s data are grouped in four sheets with the following contents:
The personal information involves some data to individualize the athlete,
such as date of birth, ID number and some anthropological measures such
as height in centimeters and weight in kilograms.

The sportive information has to do with the sportive activity the athlete
performs. The sport involves the major field and the discipline involves, in
turn, the major field, for example Athletics/ Jumps/Long Jump, or
Soccer/Defender/2.
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The localization data have to do with the different ways to contact the
athlete.

Finally, the comments area is a “free text area” where you can enter any
useful data such as his/her records, best scores, lesions, ways of training,
special conditions of the test carried out on a particular date, other
sports, etc.

The Tests Performed are saved in chronological order in a notepad with
seven sheets corresponding to the type of test. These are: Single Jumps,
Continuous Jumps, Chronometer, Speed, Frequency, Arms Plyometrics, and
Reaction Test** (just with Axon CPU). Within each of these sheets, the
results are specified in detail, in columns according to the different
variables obtained in the different tests.
The Training Sessions Performed are saved in the same way in a notepad with
a single sheet, where these data are chronologically saved.
The Athlete’s Toolbar has the following buttons:

Tests: It opens the testing dialog window, which shows
all the possible tests, in seven groups: Single Jumps,
Continuous Jumps, Chronometer, Speed, Frequency and
Arms Plyometrics (or Upper Limbs). If the mat is still not
connected when the choice is made, the system will remind
us of connecting the mat through its connector. All the
details regarding this option can be found in section 4.2. of this manual.
Train: It opens the dialog window that creates training sessions.
With this tool, it is possible to design and check plyometric
sessions of continuous jumps, using the visual feedback with the
athlete while s/he performs the session. Apart from his/her jump
by jump record, it automatically creates averages by series and
by session. Among other features, it is possible to vary the volume,
intensity and pauses of the whole session. The program communicates with
the athlete when finishing and beginning the series via the speakers of the
system. A sound card and speakers need to be connected in order to be
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able to hear those signals. All the details regarding this option can be
found in section 4.3. of this manual.

Average:

It opens the averaging dialog window. This tool
creates averages of the values obtained in different test
sessions of a single value of the same type in order to get a
representative value of one session or test group. This value
will be added to the test list as one more, with the date when it
was created. How to use it is explained in detail in section 4.2.7. of this
manual.

Graphs: It

opens a dialog window that allows choosing among
the types of graphs available for the same athlete: Evolution
and Drop Jumps in single jumps, Continuous Jumps,
Chronometer, Evolution of Speed, Frequency and Evolution of
Arms Plyometrics. The window opens in case the user has to
make any kind of decision. The program will decide first, based on the active
sheet in the test window. In section 4.4. of this manual you can see how to
use it. This option is different from the comparative graph of the general
tools since the data to graph belong to the same athlete. In section 4.4. of
this manual, you can see how to use it.
These previous four options can also be found grouped in the main menu in
the “Tools” option. Each of these has the same image as the Athlete’s
Toolbar.

Delete Test: To remove an unwanted test data, you just have
to select it clicking with the mouse and then on the Delete
button. For continuous jumps, chronometer and frequency, the
selection involves the whole test, that is to say, you cannot
select one jump or one part in order to
delete some of them, but all the jumps
or parts corresponding to the same
attempt at the same time will be deleted.
Then, as a safety measure, a new dialog
window will ask for confirmation to
definitely delete the data selected.
The test information can also be deleted clicking on
the right button of the mouse on the test previously
selected and choosing the "Remove Selected Items"
button. The averages created can be deleted in the
same way, as if they were another test session.

Print: It leads to a dialog window of creation of the Athlete’s
Report, where it is possible to select the tests and graphs to
print. This option can be studied in detail in section 4.6. of this
manual.
Save:

This button saves the file with the original name and where
it was opened. If the file has not been saved yet (in the case of a
new file), the dialog window “Save As ...” will appear, giving the
possibility to choose the name and folder to save it in for the first
time.
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The Status Line of the Athlete’s window gives information about the state of
the file, for example, if it has been modified or if has not had any changes
since it was opened or saved for the last time.

4.2. Testing: General features to take into account
For the test to be reliable, all the jumps have to be performed to the
maximum of the athlete’s possibilities. Therefore, it is common that the
person assessing will explain his/her instructions clearly, correctly and
synthetically, and that s/he encourages the athlete during the whole
assessing process. The information about the height jumped (or a loop lap
time or the speed starting in a running condition, etc.) is good
encouragement in most cases. A proper warm-up is obviously essential for a
reliable test session with no risk of lesions, as well as enough pauses
between one attempt and the next, without stopping motion, for example,
with flexibility or stretching exercises. It is amazing how much an athlete
can improve when stretching the muscular groups involved in the test
between one attempt and the other.
The athlete must be perfectly healthy and fit, since the test
performed in pain or carried out having certain pathologies or
lesions is not a maximum test, and therefore, it does not serve its
purpose as a comparison parameter. Besides, the athlete runs the
risk of worsening the lesion or his/her health. The training period s/he is in
has to be taken into account, too, and also the load borne in previous days
including the day of the test. For example, an test session after an intense
aerobics workout would not be reliable, or any other carried out after a
maximum load squats test. In theses cases, it is useful to record in detail
the special conditions under which the test was carried out.
Another factor to take into account is the so called "individual learning
time”, which is the time the athlete needs to completely master the technique
of the sport movement. It is very common for the athlete to make several
jumps before reaching his/her maximum output, above all, in the first test.
This individual learning time differs from one person to another and it
should be respected. It is the assessing person’s responsibility to obtain
each athlete’s maximum output in each test.
Another detail to take into account is the number of attempts to save. Bear
in mind that the bigger the sample of valid attempts, the more
representative it will be of the mechanical performance the athlete has at
the time of the test. However, once the sample of attempts has been
selected, we suggest deleting the lowest attempts and leaving just the best
three or four of each type in each test session. It would be correct to
delete any data that for some reason may be way above or below the
average. This will let us obtain averages reliably. The number of attempts
should not be excessive, either, since the athlete will feel fatigue symptoms
at a specific time related to his/her physical state. It is the assessing
person’s task, due to his/her experience, to determine how many attempts
represent the athlete’s faithful sample. A valid criterion is to replace this
group of selected jumps by its average, and remove the jumps. This will
only be useful if the average is calculated on the same day the test is
carried out.
The jump technique is also a key factor. If the jump is mistakenly performed,
it will not be possible to compare it with any other performed under
different conditions. A key point to check is the landing: at the touch down
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moment, the athlete has to land on his/her forefeet, and with his/her knees
and hips practically extended. This is due to the fact that landing with the
knees very much flexed increases the flight time, and therefore, the jump
height calculated will also increase. To achieve this, many coaches ask for
a second jump after the landing. In this way, it is difficult to land in
another way.
The main idea is that the athlete’s gravity center position when taking off
and touching down should be the same. Pay attention to the following: the
geometric body position the athlete adopts in the flight phase does not
matter. It is very common for them to move their knees towards their chest,
believing that doing so, they will be able to jump higher. Since the jump is
defined when taking off, doing so implies a waste of energy which does not
improve their performance but makes the braking process in the touch down
more difficult.
Another important thing is that the program does not have information
about standard areas of the test result since it would be an almost
impossible task. To know which parameters are “good”, “very good” or “bad”
for a specific athlete, it will be enough to know his/her previous test
sessions and a little experience in similar sportspeople. Take into account
that factors such as age, sex, sport, major field within that sport, weight,
height and length of his body segments, motor history, training period s/he
is in and the psycho-physical state are important factors, that is why it is
difficult to create those tables. Take the tables in the bibliography just as
an example, use the “Group Average” tool to create your own parameters
according to the sample you want. The most useful thing is to compare an
athlete with him/herself, in an evolution graph. This is the best way to see
the evolutions.
The program allows six types of Tests:

4.2.1. Single Jumps
We can divide these single jumps in two big groups:
Competence Jumps: They are those that are performed according to
regulation or a predetermined choreography. For instance, a dunk in
basketball, a spike or block in volleyball, or a triple jump in athletics.
These can only be assessed in the chronometer option of the system, and in
some cases, more than one mat may be necessary.
Standard Jumps: They are jumps that allow assessing a specific jumping
component. The strategy consists in restricting a motor action (for example,
the arms action) in order to be able to measure it by simple difference
between both kinds of jumps. These are the jumps that are stored in the
athlete’s Single Jumps page. The Axon Jump system allows assessing ALL
the types of standard jumps that have been found in the bibliography so
far.
These jumps consist in performing an only jump at the athlete’s maximum
possibilities. The test standard jumps differ from one another in very simple
mechanical issues, so, performing a simple subtraction between the results
obtained, we can quantify the mechanical capacity the made one jump
different from the other. Therefore, with a jumps set of these jumps it is
possible to obtain a profile of the athlete’s jump capacity, quantifying each
one of its components and objectively detecting which his/her mechanical
mistakes are.
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In order to test
a single jump, it
can
just
be
selected
from
the list in the
"Assess"/Single
Jumps window.
In this dialog,
all the possible
forms
of
a
unique jump are
presented. The
SJ and the CMJ
can
be
performed with
an overload, so
this
value
needs
to
be
entered
in
kilograms.
Likewise, in the
DJs
the
starting height
of the fall is
also
registered, and it will be selected using arrows, increasing or decreasing
this value in centimeters.
It is possible to change the active athlete from this window, selecting
him/her from the list in alphabetical order or using the buttons “previous”
and “next”.
In the lower right corner of this window,
the sensibility control of the mat can be
found.
This control is important in jumps with
countermovement, that is, in those jumps
in which there is a fast descent of the
gravity center so as to go up then.
These jumps with countermovement (Abalakov, Counter Movement Jump and
in a smaller way the Maximum Jump), use the increase of the mechanical
output of the muscle profiting from the characteristics of the stretchingshortening cycle of the skeletal muscular fiber.
Sometimes, when the mat seems to be very sensitive (when assessing boys or
girls or people with very fast descents), this control will allow the jump
test to be carried out normally.
When the window of single jumps tests indicates "End of Test" with very
small results of flight times and heights, we should increase the sensitivity
values of the mat to times which are higher than those of the flight times
indicated in this window.
This can be explained through the force vs. time in a CMJ (taken with a force
platform in a laboratory).
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During the CG (countermovement) lowering phase, the forces exerted
against the ground decrease sharply. In some cases, these forces can be
smaller than the pressure corresponding to the touch down threshold of
the instrument. In these cases, although the athlete is touching the mat,
the forces can be so low that the instrument reports take-off has taken
place. When the braking phase of the body that is descending begins, the
force exerted on the ground starts to grow until it overcomes the mat
trigger threshold level. At that moment, the fall signal is sent to the PC,
the time is reported and the jump height and speed are calculated as from
this presupposed “flight time”. This information can be used in order to
regulate the instrument sensibility.
Example: if a jump (mistakenly) gives 93 miliseconds as flight time, we have
to regulate the sensibility to 110 msec so that it will not report any “jump”
lower than this time.
Single Jumps are stored in its corresponding athlete’s Performed Tests
notepad sheet, in a chronological order and as follows:

The characteristic variables that are measured and calculated in these
jumps, apart from the date and time of the test, are: the maximum height
reached by the athlete’s cg (center of gravity), the take-off speed of
his/her CG, the flight time (Flight), and in the MJs and DJs, the touch down
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time (Ground) and the Quality quotient (Quality) Q=Tv/Tc. This quotient sets
how much time the athlete is in the air, by each second s/he was on the
ground. In this way, for instance, Q=3 means the athlete in the air thrice as
much as on the floor during the take-off process. In a way, it determines
the “quality” of the jump.
All kinds of jumps are tested in the same way and using the same window
system. Once the type of jump has been selected, the "Test" button will take
us to the following test window:

The window red heading guides us on what to do next. If it is a single jump
that has to be made from the mat (all except MJ and DJ), it will tell us the
athlete has to "Step on the Mat" in order to start measuring. Once the
athlete is on the mat, the system will be aware of the person’s take-off and
it will show the "Ready to Jump" message. If the take-off is very small, for
instance in a double jump, the system will automatically correct it (as long
as its flight time is lower than the threshold set in “sensibility”) and
“Ready to Jump” will come next. If, on the contrary, the athlete takes off
from the mat and falls outside or walks away and comes back, the system
will automatically detect it is not a valid jump and “Ready to Jump” will
remain there. These automatic corrections are carried out without the
user’s taking part, which makes the test easier. Such corrections are
reported in the status line, in the line situated below the three buttons.
Once the jump has been made correctly, the window will inform us the test
has finished: "End of Test" and it will give us the information of the attempt
in its central region, so the tester can judge it.
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This test window can show some other information depending on the type of
jump being assessed. For instance, in MJs and DJs, apart from the variables
mentioned above, the touch down time and the Quality quotient of the jump
are reported, so that the person assessing can have all the variables at
hand in order to dismiss or save the attempt.
The system will wait for the user’s selection out of the three buttons at the
bottom:

New Jump: it leaves the system "Ready to Jump" again, without saving the
attempt information. It is used when the attempt does not want to be saved
due to bad performance or any other reason the person assessing has
detected.

Save: it saves the attempt information in the corresponding test sheet, and
it leaves the system "Ready to Jump” again.

Exit: it takes the system back to the previous window of test selection. This
button will be disabled during the test
session although it is possible to cancel it
using the "escape" key as said below the
state.
It is possible to cancel an test session being
carried out pressing the "Escape" key. This
will make the system stop sensing the mat
state and pay attention to the order the
user enters using the keyboard. Each time
the "Test" button is clicked on, you will be
selecting the last jump assessed, so you
will not have to select the type of jump
each time the test is performed.
These jumps and their uses are the following:

4.2.1.1. Abalakov (Abk)
It is a vertical jump in the spot with free countermovement and arm
influence. It is used to quantify the “coordinative” influence by its
difference with the MJ.

Axon Jump User´s Manual, March 2005

32/79

4.2.1.2. Counter Movement Jump (CMJ) and CMJ with load
The same as Abk, but voiding the arms action placing the hands on the waist.
It is used to quantify their influence by its difference with the Abk.

It can be performed with load, holding the bar on the shoulders. In this
way, the arms action is also voided. Take into account that in order to
perform these jumps with overload, the athlete has to be strengthened
enough with a graded training so as to be able to bear it. The value of the
load should be entered in its corresponding field, to the left of the jumps
selection, in kilograms.

4.2.1.3. Squat Jump (SJ)
Jump without countermovement or arms (hands on the waist). In this jump,
the stretching-shortening cycle is voided so as to be able to quantify it: in
some bibliography, this difference is called reactive capacity. The position
at the beginning is with the knees semiflexed. Special attention should be
given to maintaining the initial position for at least 2 seconds and to the
fact that the athlete shall not perform any countermovement, that is to
say, only the extension movement is allowed.
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If the athlete performs any countermovement (void jump), one of the ways to
make him/her understand the correct sport movement is to make him/her
jump with the person assessing pushing him/her downwards with both hands
on the athlete’s shoulders. This will make it difficult for him/her to
generate a descending movement. In the bibliography, there exist a lot of
statistical data regarding this type of jump, and it is used for quantifying
the reactive capacity by its difference with the CMJ.
It can also be performed bearing a load on the shoulders. The value of the
load should be entered in the corresponding field, to the left of the
selection of jumps, in kilograms.

4.2.1.4. Rocket Jump (RJ)
It is a jump without countermovement or arms action, and starting from a
squatting position or relaxed deep flexion. It characteristically presents a
double force peak curve in the thrust phase, and a high correlation with
the maximum values obtained in full squat.
It is used for quantifying the action of the lower limbs extending muscles at
their deepest angles, subtracting the value obtained with that of the SJ.

4.2.1.5. Maximun Jump (Max or MJ)

It is a free vertical jump whose only restriction is that the take-off and
landing have to be performed on the test surfaces. Strictly speaking, this
jump is not a strictly vertical jump, therefore, and for safety reasons,
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special attention should be paid to placing the contact mat on an antisliding surface in order to avoid slipping when taking off or landing. This
jump is used to quantify the coordinative component by simple difference
with the Abk, apart from showing the highest jumping capacity of the
athlete’s jump.
Apart from measuring the characteristic variables of the jump, the Quality
quotient is also measured in this jump.
A more comfortable way of assessing this type of jump is using two mats:
one for take-off and the other for landing.

4.2.1.6. Drop Jump (DJ)

It is a jump performed from a determined starting drop height. During
touch-down, the eccentric braking and the concentric take-of are produced,
to fall back on the take-off spot.
The fall height is varied little by little (for example from 5-10 cms), so as
to form a sequence of DJs with progressive heights, aiming at objectively
choose the height for the plyometric training. The Q Quotient is vitally
important for the selection of the best height. This jump is used for
quantifying plyometric tasks.
We can then make a graph of Q according to the fall height in order to
determine the height of the maximum performance. If we then choose smaller
heights than the best, we give priority to the speed and if we choose greater
heights that the best, we give priority to force. Everything depends on the
objective planned during the training period the athlete is in.

4.2.2. Continuous Jumps (CJs)
They are maximum vertical jumps performed repeatedly and freely in a spot.
In some bibliography, they are indifferently described as "multiple jumps".
The instructions to give the athlete are that each of them has to perform to
their
maximum
possibilities
and
that
the
touch-down
time
is
counterproductive.
There are two main types, according to the condition of the end of test: with
a fixed number of jumps, option "By number of jumps" or in a pre-set time,
option "By time". This last choice sets the limit for finishing the continuous
jumps will be a period of time selected by the user. Of course, this period
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of time is determined by the duration of an action of the sport or sport
movement that wants to be assessed. Either of these options can be
performed with or without arms influence, in case of the latter, the hands
will be on the waist.
Other options by time are “Bounce”, which is the jumps made without flexing
the knees (see photograph below), and on one leg (“one leg jumping”, as it
is commonly called), to measure any asymmetry between both limbs.

They are typically used to
measure fatigue. They can also
be used for quantifying the
influence of the knee joint by
a simple difference between
two CJs performed freely
flexing and without flexing
the knees (Bounce). This aims
at knowing which kind of
contribution each joint has on
the sportive movement.
They way of testing is similar
to that in single jumps, the
only difference is that during
the test session, we can see
the following variables in real
time: time elapsed and number
of current jump, so as to
know at which point the test is situated and how much time is left for its
ending. When beginning to jump, the mat should be freed. To perform one of
these test sessions correctly, a little previous practice is necessary.
Something to be taken into account is to perform the first jumps out of the
mat to enter a maximum output state. Once this state has been reached, the
athlete steps on the mat and the so called test begins.
If during any of the jumps, one of the feet steps out of the mat, the test
can continue without making bigger mistakes. If one of the take-off’s takes
place out of the mat, the test will automatically be cancelled if this time
was greater than 1 second, or it should be read being aware of what has
happened.
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When finishing the set condition, a window will show the information of all

the variables in order to be able to judge the attempt, in a table or sheet.
In the last line of this sheet, the average of all the jumps is shown. If the
condition set is a determined number of seconds (by time), it is very probable
that when reaching this value, the athlete will be performing a jump. Since
it is highly improbable that the time is over when the take-off finishes, the
time limit recorded will be slightly smaller than the one set by the user to
finish on the last complete jump performed within the set time.
The test can be cancelled in two ways:
pressing “Escape” during the performance,
or keeping off the mat for more than one
second, as when the athlete falls out of
the mat in any of his/her jumps. In both
cases, the program will show a window of
cancelled test, but with all the data and
average of the valid jumps performed up to
that moment, so that they can be saved and
the athlete effort will not be wasted.
The sensibility control works in the same
way as in the single jumps, but for each
jump individually.
The results of this kind of test are
chronologically stored in the corresponding sheet, showing a summary in
the first line (values between square brackets) and the detail of the
variables jump by jump. The values between brackets of the first line are
the averages of all the jumps performed except for the variables of jumps
and time, which will give us the totals.
The performance average is calculated as follows: the average of the first
three Q’s establishes 100 %. As regards this value, the performance
percentage is calculated jump after jump. Since there exist some variations
among the jumps, the performance of each of them is established with a
moving average of such jump Q, its previous jump and its next. The idea of
this mathematical filtering process is to obtain a curve with a less sensitive
tendency to the variations inherent to this test. The rate will simply and
correctly indicate the percentage the performance decreases (or not) in a
maximum jump exercise in a series, when this is performed during a
determined period of time. The curve of this variable will tell us how much
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time the athlete can bear a maximum intensity state within reasonable limits
of mechanical performance (anaerobic-lactatic endurance).

Stiffness is calculated with the formulae introduced by G.Dalleau, A. Belli,
F.Viale, J.-R.Lacour y M.Bourdin. (see reference at 5.4 Item).
The fatigue can be calculated by simple difference between 100 % (without
any fatigue) and the performance percentage of each jump. In other words,
the performance percentage also expresses the fatigue. We can speak of
general fatigue of the test making a difference among the averages of the
first three and the last three jumps, using the last performance value.
It is usual to find performance percentages higher than 100%. This is due
to the fact that the first three reference jumps have not been performed to
the maximum of possibilities or that the ones performed out of the mat have
not been made in the same way. It is logical that the performance will
decrease throughout time, or that it has a tendency to drop. Anyway, if the
test is repeated and continues having this result, it may be an athlete’s
characteristic.

4.2.3. Chronometer
We can use the Axon Jump system as a powerful highprecision programming automatic chronometer system.
It can be used to create tailor-made kinematic
measurement protocols.
The first thing to enter is the number of lapses we wish
to take. The chronometer starts working with the first
valid signal coming from the mat. The start is not
taken as a lapse.
This means that if we enter 1 lapse, 2 events will be necessary to end the
test (in fact, the start and the lapse). The number of lapses to take has to
be entered in the cell corresponding to this.
Take into account that each touch down on the mat will create one or two
lapses according to the type of activation the users wishes for each
particular case.
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It can be activated in three
different ways:
When touching down, that is to
say, at the moment of landing.

It can also be activated when taking off, that is to
say, the moment the athlete (or bicycle, skater, etc.)
loses contact with the mat. It can be used to measure
starts from the mat.

When activated in both
events, two valid lapses will
be obtained for every step:
touch down and take-off. It
can be useful to measure
contact times in plyometric
trainings, to measure
contact times of a step in
gait, jogging, running or
sprinting, or to investigate
any jump or competition
sport movement.
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The Delay tool is a sensibility tool which works in a similar
way to the one seen in the jumps, the difference being that
the delay works as a period
of time in which no new
readings will be taken after a recorded
valid lapse. It is used to avoid the normal
“bouncing” of the mat (multiple lapses
taken in the same touch down), or to avoid
taking more than one lapse in any test in
which the athlete has to go over the mat
and takes two steps, a small jump on it,
etc.
The test can be cancelled at any time
pressing the Escape key. The results
obtained so far can be saved.
The results of this type of test are chronologically stored in the
corresponding sheet, showing the data in three columns: the Lapse will be
stored in an increasing-number fashion, followed by letters td or to,
according to whether it has been a touch down or a take-off respectively.
The Time represents the total time accumulated since the beginning of the
event, while the Difference represents the result of the subtraction
between the last two measurements. This last column is useful when there is
a measurement such as loops or lapses in distances alike.

4.2.3.1. Range of uses
The mat can be placed at the start line of an athletics track or skating or
cycling track, and it can be used to measure exactly lapses of a particular
number of loops. This can be done automatically, human-error-free, and with
a reliable record of each of them.
We can measure how long a plyometric jump touch down lasts exactly, of
course, if the jumps height is always the same. A decrease in these times
values will indicate a power increase.
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We can
measure
how long
the touch
down time
during the
take-off
lasts
exactly in a
hurdle
clearance,
or also
during the
landing, even both at the same time if we
have a second mat.
The same can be done in a test of a triple
jump in each stance phase.
The only thing you have to do is determine
beforehand where the feet will be standing
during the sport movement and place the
mat(s) in the correct position.
We can divide the mat in 9 equal rectangles using white adhesive tape and
departing from the center with just one foot on the mat (assess both), we
can measure the time it takes to jump across from the center towards the
eight zones of the sides, always coming back to the center after touching
each of the zones (sixteen jumps with each foot). In this way, we can also
know which the weakest direction that the athlete has is in order to
produce speed changes or braking with that foot.
The mat can be placed at the start of a training circuit or even at one of the
key stops. It can be moved from one place to another carefully while the
athlete is at one of training stations so as to time it with a chronometer in
representative spots.
The range of possibilities for using it is endless, especially in research.
We can answer questions such as:
How much time does a sport walker’s stance phase last at a specific speed?
Does a sport walker have flight time?
At what speed does this flight time start?
How many milliseconds does it fly?
When does the flight time become visible at eye-level?
How much does a tennis player’s braking last on the left or on the right?
Are these brakings alike or do they have a weak side?
Does a specific training influence the touch down time of a Drop Jump or
the braking time?
Which form of training improves these times?
When do the circuit times decrease more, after weight-lifting training or
after a stretching session?
How long does a basketball bounce take? etc.
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4.2.4. Speed
In order to assess speed, the separation distance between the mats has to
be entered first (usually from
center to center) in case we are
using two, or the distance to
travel in a closed circuit in
case we are using only one. The
measuring should be done over
the race line instead of doing
it over the perimeter. The other
important datum to enter is the
type of departure that will be
done in the measuring: this will
determine
the
chronometer
start
condition.
If
the
departure
is
starts
in
a
running
condition
the
measuring will be done from
the first step on the first mat.
Under this condition, the mats
should be free so that the
system will activate “Ready to Assess”. This kind of test is used to
determine maximum speeds in races. If the departure is from the mat, the
athlete should be standing on the mat to start the test. The time will start
being measured from the moment the athlete takes the last foot off the mat.
This kind of test is used to have an idea of the acceleration the athlete has
with a stopped departure. In these cases, the front foot and not the back
one is the one that should be placed on the mat at the departure moment.
This is due to the fact that the front foot is the one bearing the body
weight, and it will not make the measuring start mistakenly as the back one.

The test can be cancelled at any moment pressing the Escape key.
In both cases, the system will end its time recording at the next touch
down, and it will instantly calculate the speed and report it so that the
user can judge whether the attempt deserves
to be saved.
The Distance Correction is used when it is
necessary to carry out a very exact speed
measuring, typically in short distances, for
example between two steps or even a jumper’s
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running steps. This correction will be made if the distance between the
steps is very different from the distance between mats previously
established. This real value between two steps can only be determined once
the athlete has finished it, and measuring upon the marks left, for example
applying chalk on the trainers sole. The window for such correction
appears after finishing the test and it will show the distance the user had
entered in the initial window, unless changed.
The results of this kind of test is chronologically stored in the
corresponding page, showing the data in tow different units: m/s and Km/h.

4.2.4.1. Range of uses
We can measure speed in an endless number of situations: with handling of
the ball, with dribbling in hockey, the last step before and athletic jump, in
a home run in softball or baseball, a cyclist’s maximum speed when turning
in a cycling track, etc.
With this tool we can measure efficiency in the transportation of the ball or bowl
(dribbling: useful in basketball, handball, hockey, football, etc.). The way of doing
this is the following:
- Mark a triangular closed circuit (or in the shape that is necessary) with cones or
any other element and measure the distance traveled in the line where the athlete
will run.
- Place the mat(s) at one of the corners and measure the maximum speed the athlete
is capable of traveling without a ball, turning left and turning right (it is common
for these numbers to vary). Assign 100% to these speed values. Take it some times
to have a representative datum. Then average the values obtained turning left and
right separately.
- Then measure with ball or bowl transportation in both directions. Average
separately and set the efficiency averages based on the previous datum, by rule of
three.
- Report the efficiency in the transportation to the left and to the right
separately, and the team’s average efficiency.
Then the coach will be able to program personalized training sessions for the least
efficient or for those having a deficiency when turning towards one of the sides.
Reassess periodically in order to control whether the training session is
generating any improvement.

4.2.5. Frequency
Frequency is one of the speed components, since Speed = Step Length x
Step Frequency . Although it is a genetically dependent quality, it is
possible to train and modify it on smaller scales than other physical
qualities, by means of specific exercises of cyclic motion. Skipping is the
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most representative of all these drills, being one of the predominant
exercises in the training and teaching of the sprint, present at almost all
the sports. Up to date, this is the only system having this type of test.
The frequency with sportive purposes is measured in steps per minute (spm)
or cycles per minute (cpm), defining a cycle as the succession of two steps.
In other words, the frequency in spm will be twice as high as that in cpm,
although it represents the same.
In order to assess it, it has to
be taken into account that the
skipping should be carried out
until the hip height is achieved,
that is, with the knees level
with the hip. This exercise is
also known as “high skipping”,
so as to differentiate it from
the skipping not achieving this
height. It is necessary to make
this point clear since it is
impossible for the system to
distinguish
between
two
successive steps if the exercise
is done with low knees due to
the simultaneity of both feet on
the ground for a couple of
milliseconds. An elastic band
can be held or the coach can place his/her hands at the level defined so
that the spriter will touch this reference point with his/her knees, until the
sport movement is automated. Another premise is doing it to the motion
maximum speed (frequency) that is possible.

It can be measured in two different ways:
During a maximum 10-second test which will essentially measure which is the
highest frequency peak reached in that period of time, apart from all the
other variables in 10 seconds.
During a time test aiming at assessing the variation in frequency as a
consequence of fatigue. In this case, the averages of all the variables are
reported.
These test sessions have to start off the mat, as the continuous jumps, and
when reaching the highest possible frequency, the athlete has to step on
the mat in order to start measuring. If, beforehand, the person assessing
tells the athlete with which foot to step on the mat, it is possible to obtain
extra information about the asymmetries existing between both limbs.
The test window is similar to those seen so far:
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When finishing the limit condition, the window will show the representative
values of the test in the last three lines so that they can be judged. As in
the previous test sessions, the button “save” leaves the system ready to
assess again.
The tests are saved in the corresponding sheet, and they show a summary in
the first three lines. This summarized information is different according to
the type of test:
- If the test has been a maximum 10-second one, the first line will show the
maximum variables obtained in the step frequency and in the cycle
frequency, and the average of the performance percentage will be shown.
The variables of touch down time (ground) and flight are not shown.
- If the test has been a time one, the first line will show the average
variables obtained in the step frequency, cycle frequency and performance.
In both cases, the next two lines will show separately the average values
obtained for each limb, aiming at detecting bilateral asymmetries.

4.2.6. Upper Limbs Plyometrics
Similarly to the take-off measurements in single jumps, it is possible to
assess the take-off with the upper limbs in a take-off exercise in push-ups.
This test of the upper limbs power is very useful in combat sports, throwing
and rugby, among other sports.
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This kind of test has two types:
regular push-ups and vertical
body
push-ups
(there
are
photos below showing both
kinds of exercises)
Pay
special
attention
to
sensitivity: these test sessions
are characterized by their low
flight time, therefore, this time
needs setting in an accurate
way.

Vertical body push-ups are characteristic exercises of pole-vaulters and
gymnasts. They can also be performed with the feet leant against the wall.
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Carry out this type of test in a similar way to the previous ones. The test
window will indicate whether it is necessary to step on the mat to start the
test. Such window will show the test results once it has been finished so
that it can be judged.

The tests are chronologically saved in the corresponding sheet. The
variables to save are height, speed and flight time of vertical push-ups.

4.2.7. Tests Averages
This tool allows generating intra-individual averages of the single-value
tests that are wished. Each average value is added to the test list with the
date and time when it was created. In this line there is no information as
regards the values that have been averaged. This means that when having a
great number of tests, it is impossible to know which were the tests
averaged in each of these lines. This is why it can be useful to make an
average after finishing the field test, so as to obtain a representative value
that day. These average values are useful when having to make a graph of
the athlete’s evolution or when making a group average: instead of taking
the best value of an test session, the average can be taken. These values
can be generated and deleted once they have been used to write a report.
When clicking on this button, the following dialog window is
opened.
In it, we can identify a heading that allows us to filter the tests
in order to list only those we are interested in: as a first
filtering condition we establish the type of test we wish to average, which
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has to be chosen from a list. It is only possible to average single-value
tests, that is to say, the continuous jumps, frequency and chrono tests are
excluded. This window always chooses the type of test from the active
sheet, for instance, if we have the upper limbs plyometrics sheet on top of
the cascade arrangement, this dialog will show the possibility of averaging
push-ups and vertical push-ups.

To the right of the kind of jump, you can find the filter options that have to
do with the date of the test. Using these controls, we can list the tests
that were carried out on a specific range of dates, all of them or those
carried out today.
Below this heading there are three areas: the first is the one with the tests
carried out which fulfill the filter condition. Then you can find the second
area, where the tests to be averaged can be found. These have been picked
from the first list. Finally, we can find the average as it has been
calculated. In order to add a value to the average, you simply have to
select the test you want and click on "Add to the Average". Each test added
to the average is taken form the first list so as to avoid any confusion
arising from the double selection of the same test. If you wish to remove an
test from the average calculation, you need to select it from the second
area and click on "Remove from the average". These two actions can be
replaced by clicking twice on the test desired in the area in which it is
found. Once all the desired conditions have been established, the "Add"
button adds the average to the list of carried out tests as if it were one
more. The window remains open in order to grant a new average. Once all
the necessary averages have been taken, the "Exit" button will take us back
to the athlete window.

Within your tests, a record with the averaged value will be added. This
record can be treated as if it were another test.
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4.3. Plyometric training sessions
The plyometric training sessions or multijumps are currently an essential
tool for improving the reactive force, among other qualities. These sessions
can be carried out on any kind
of surface, and they are dosed
according
to
the
training
period, sport and experience
accumulated in the athlete.
These sessions are usually
quantified according to the
number of jumps distributed in
series. The problem is that
there are many variables that
slip out, such as:
Have the jumps been performed
on demanding heights for the
athlete?
Have
the
pauses
been
controlled?
Have the touch downs been too
high?

With the AxonJump system, it is possible to plan, control, record and graph
each pliometric session so as to control the greatest number of training
variables better. The athlete can even execute them alone, and save the
records for its later analysis.
From the software, it is possible to vary the volume or number of jumps, the
intensity and the pauses between these sessions series. These variables will
turn into the instructions the athlete has to carry out. The sessions will
develop independently from the fact that the instructions are or are not
carried out. While performing, the athlete gets information in real time in
two ways: through the screen, which will give information about the
intensity of the performance, and through the pc sound, which will indicate
him/her the start and end of each series.
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Everything is programmed from the training sessions window:
these window is opened from the main menu with the “Tools”
option or from the athlete’s toolbar.

The Work VOLUME allows entering the number of jumps that will be made in
the session, and the way in which they will be distributed in equal series.
This number of jumps can be set in an accurate way or in a time way, during
which the athlete will have to perform the jumps to his/her maximum
intensity.
The Work INTENSITY allows choosing the variable to be taken into account
in order to consider the training hardness. The variable(s) to choose are:
Flight Time, Touch down (contact) time, Both, Height or the Quality Quotient
Q = Tf / Tc. In all of them, the work zone has to be established by means of
two thresholds: the minimum and the maximum. These thresholds are
established through two sliding horizontal bars and they will be useful for
the visual feedback with the athlete. In case it is decided to control both
the flight time and touch down time at the same time, these values need to
be established with the first two sliding bars since they differ in their
limits.
The PAUSE between Series allows entering the amount of time to wait
between two consecutive series. The mat does not record anything during
these pauses. When finishing and starting the series, two different sides
will be heard that will let the athlete performing know. The complete or
indefinite pause means the program will wait for the athlete all the time
s/he wants, the mat remaining active to record the presence of a new jump,
which will signal the beginning of the new series. However, these times will
remain recorded for their later analysis.
The CONFIGURATION allows establishing two basic issues: the instrument
SENSITIVITY, which is useful to remove double jumps and rebounds between
contacts in the cell and the Alarm SOUNDS, which allows changing the preestablished sounds for those the user wants. These two sounds can be
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executed with the green “play” button so that the athlete is aware of them
beforehand. In order to change them, simply click on the Assign… button,
which will show the following dialog:

From here, it is possible to choose other sounds which are in any other
folder of your PC. Take into account their length since the program
resumes control after finishing its execution. The format is the “.WAV”
audio standard.
Once everything has been set to start the session, the program will run as
if it were another test session. When clicking on Training, you will see the
following window:
The training proposed and the status can
be read in the heading: in this case it is
“Ready to Jump”. Below that, you will see
the series number which is currently
being executed, the number of jumps and
the time elapsed so far in the series, and
in the case of a pause, the time elapsed
since the end of the series. This number
is usually red, and it changes into green
the moment the pause finishes, indicating
it is enabled and waiting for starting to
jump.
Below this general information, the
information sheet can be seen as it will
be saved in the athlete’s file. This
information has the same structure as
that of the continuous jumps, except for
the series number that is added. To the left of this information, you will see
a green circle on black background, which is the symbol of the jumps
performed within the established margins. This graphic information is
updated jump after jump the moment the athlete lands after each jump so
as to create visual feedback with the athlete. This is useful for the athlete
to grade his/her strength as it was proposed at the beginning.
If a jump is above the instructions given, the circle will become yellow and
an arrow pointing upwards will appear as a warning signal since the jump is
being made higher than what has been demanded. On the contrary, if a jump
is below the instructions given, the circle will become red, and an arrow
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pointing downwards will be shown signaling the jump has been lower than
expected.
During the athlete’s pauses it is possible to observe the values of the
variables obtained in the session together with their average.

As in any test, the Escape key pressed during execution time cancels the
current test (you may have to wait a few seconds), and the information
obtained so far will be shown so that it can be judged. Another way of
canceling the test is stepping out of the mat for a second: the program will
understand it is not possible that the athlete is out of the mat for so much
time and so it will cancel the training session.
When training is finished, a different sound lets the athlete know the
session has ended, while all the information to be saved appears in the
window, including the individual averages of each series and the average of
all the variables of all the series. These data are saved in the Training
sheet as the continuous jumps, except for the addition of the lines
containing the series averages and the total average. As with the series
jumps, clicking on the training session will select the whole set of data.
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The performance percentage is calculated based on the best Q performed in
a jump of each series. This means that in each series this reference to the
best jump will change. This curve (when it is graphed) is softened by a thirdorder moving average digital filter, which means that each value is averaged
with the previous and the next ones in order to obtain a slight curve.

4.4. Graphs
Using this software, it is possible to create different kinds of graphs which
prove really useful when observing the results. The difference among them
is found in the variable that is found in the X-axis. The way to graph has
been designed in an intuitive simple form.
To create a graph, just click on the corresponding button,
select this option form the “Tools” Menu of the Main Menu, or
access to it clicking the right button of the mouse on an Test or
training session.

The program understands you wish to make a graph on the test or training
sheet that is active at that moment. This means that if we want to graph, for
instance, continuous jumps, we need to have that sheet on top of the
cascade. If the sheet that is on top does not contain tests, the “Graph”
button will not execute any action.
Next, a dialog window will ask for a name to identify the graph among
others. This name will be the title of the future graph (it can be changed
afterwards). The program will always suggest a different name using
numbers, so the graph can be identified when making a selection for a
printed report. It is important that the user gives the graph a name which
will then remind him/her of its content.
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4.4.1. On Evolution
They show the evolution of one or more variables of a specific single-value
test throughout a period of time established by the user. The dates of the
tests are the X-axis (horizontal), while the selected variable(s) of a type of
single jump, speed or upper limbs plyometrics are in the Y-axis (vertical).
This is the most common type of graph.
Once the name of the graph has been given, a window appears that allows
establishing a filter which is similar to the one used in the average tool.
The first thing to define is the type of test about which you wish to report
the evolution, since it is not possible to compare different types of tests in
the same graph.
Two areas can be seen in this window: the first one are the tests fulfilling
the filter condition and the second, below, are the tests that have been
selected. As in the “average” tool, the selection of a test in the first area
makes it disappear from the first list to avoid confusions due to reiteration.
If you wish to establish dates containing the tests desired, click on the
limit dates and calendars will appear with which you can change the year,
month and day using the arrows (to change the month), and when clicking on
the year, the arrows to change it will appear. The "Add" button creates the
graph requested with the selected values.
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The "Cancel" button goes back to the previous step without executing any
kind of action.

The type of jump or test selected will be shown in the subtitle line
(editable).
The controls on the right are used for selecting the variables to be
graphed. Each variable is associated with a color, which is shown below the
X-axis, within a rectangle.
It is possible to select or unselect each variable by clicking the mouse on
the corresponding check box. If two or more variables of very different
ranges are selected, a double Y-axis will appear so as to have a different
reference scale for each of them. The axis on the right will always be that
one of the last variable listed in that zone of the window.
The options below are described in detail in section 4.4.8.

4.4.2. On Drop Jumps
They allow comparing Drop Jumps from different drop heights aiming at
picking which the best height for the plyometric training is. In the X-axis we
always have the drop height in an increasing order. In the Y-axis we have the
jumps selected variables. If the athlete selected has drop jumps in his/her
single jumps sheet and this is active, when the “Graph” button is clicked on,
the following dialog window will appear:
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This selection is necessary since the system needs to know if the user wants
to graph the drop jumps evolution of the drops jumps with their drop
height. Similarly, the drop jumps have to be selected from the athlete’s
performed tests´ sheet, from a window which is alike to the one shown
above.
The graph obtained is similar to the previous one, except for the addition of
more variables to graph above on the right. This is due to the fact that the
drop Jump has some more variables which are recorded.

The Q relation is an important datum when it comes to selecting heights for
training sessions, since it determines the drop height from which the athlete
is more time in the air in relation to the time s/he is touching down the
ground.
Another important issue is to know from which drop height the athlete can
jump higher, or from which drop height the touch down time is the lowest.
Athletes with similar performances may have very different optimun drop
heights, to be used in plyometric training sessions. This information can be
used for the trainer to distribute athletes in different tasks (hurdles´
heights) or training places.

4.4.3. On Continuous Jumps
It allows seeing the evolution of the variables selected in the performing of
continuous jumps. In the X-axis the jump number and the time elapsed are
represented, while in the Y-axis we have the variables selected by the user.
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To create a graph of this kind, simply bring the sheet of this type of test to
the top of the cascade and click on the test desired to select it.

All the jumps in that test will be selected. As with the other graphs, either
clicking on the “Graph” button or on the right button of the mouse will
open the window of the graph title. Once it has been given a name, the “Ok”
button leads us to the finished graph of continuous jumps.
A continuous jumps graph looks like the following:

In the X-axis the time elapsed and the jump number are represented
separated by an underscore. In this way, both variables can be seen at the
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same time. Apart from the regular variables, you will have two more
variables on the right: the Performance %, which refers to the relation of
each of the jumps as regards the maximum performed, and the References,
which let us establish horizontal parallels with different values obtained
by the same athlete in vertical jumps. When this variable is checked, the
following dialog window appears, which allows selecting one or more
reference jumps:

When the Add button is clicked on, the window closes and it shows the same
graph but with a horizontal line for each jump selected. The Exit button
cancels the selection.
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These graphs are very useful for finding the moment in which the athlete’s
mechanical output starts decreasing due to fatigue when facing an effort
of maximum characteristics. A little practice in this type of test is necessary
since the athlete has to be motivated from the beginning. It is common to see
maximum test sessions where the last jumps are better than the first ones:
the only physiologic explanation for this phenomenon is that the athlete
has speculated or that the first jumps have not been maximum.

4.4.4. On Timing with the Chronometer
This type of graphs has the order in which the chronometer has been
activated in the X-axis, while the times obtained are in the Y-axis. To create a
Chronometer graph, simply select the test desired from the chronometer
sheet and click on the corresponding button in a similar way to the graphs
previously explained. The system will generate a bar graph with the time
differences (partial).

This type of graph has only two variables available: the total Time, or time
accumulated or elapsed until each cut, which will inevitably create a ramp
graph; and the lapses or Differences, which will show, for example, the
times of each loop and the contact times (graph shown), if the mat has been
placed at the start line within a closed circuit.

4.4.5. On Steps Frequency
This type of graphs shows the frequency evolution according to the time
elapsed. Since this test is influenced by fatigue, it can also be used to
assess the performance decrease as a consequence of the progressive
accumulation of lactate.
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To create a graph of this kind, do the same as with the other graphs: select
the test, click on the “Graph” button, enter a name and click on “Accept”.
Next, a window showing a graph similar to the following will appear:

Among the variables on the right, the following can be found:
Frequency, which is the number of steps per minute, updated step by
the Cycle Frequency (a cycle is two consecutive steps) updated step by
informed in cycles per minute, and the performance, expressed
percentage of the highest frequency value obtained in the test time.

Stop
step;
step,
as a

When two or more variables are chosen, the last one, in this case the
performance, will always be represented in the axis on the right.

4.4.6. Comparison among Athletes
It allows comparing variables of a type of test between
two or more athletes. In order to be able to use it,
just click on the corresponding button in the general
toolbar or access to it via the Tools/Comparative
Graph … option of the main menu.
The athletes’ names are at the bottom,
on the X-axis. The comparison is always
established based on a same type of
single jump, speed, arms plyometrics,
reaction test or maximun frequency.
In other words, a comparison between
athletes that performed different tests
cannot be created. These graphs are
used to make comparisons among the
members
of
the
same
team
or
homogeneous group.
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After entering the graph name, a dialog window will tell us to choose
among the possible types of test in order to establish a comparison. These
only have to do with single jumps, speed, upper limbs plyometrics, reaction
test (only with the Axon CPU), or maximun frequency.
When accepting, this window leads us to the creation of an empty graph,
which will be minimized at the bottom, on the left, in the work zone. To enter
data in the graph, you simply need to go to the windows where the data of
the athletes’ tests can be found (through the buttons previous and next
window), each test you want to use in the graph is chosen with the left
button of the mouse, and then, with the right button, the graph to which
you wish to send those data is selected (if there is an only graph of this
kind, only one option will appear).

If we want several comparative graphs, the program will give the
corresponding option. Of course, tests which are not of the type chosen
cannot be sent to the graph since their variable comparison would lack any
sense. This is achieved by disabling the corresponding option. It is not
possible to send more than one jump of the same athlete in the same graph,
either.
The graph remains as follows:
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In the X-axis, there are the names of the athletes whose test was chosen to
establish the comparison, whereas in the Y-axis, a scale will be presented
determined by the type of variable the user wishes to graph (established to
the right of the graph). The order of the sportspeople will be the same
order in which the data are incorporated. In this way, it is possible to order
them as you wish.

4.4.7. On Training Sessions
The training sessions can be graphed in the same way as the test sessions,
as if they were continuous jumps. The graphs will always have, in the x-axis,
the time elapsed in each series instead of the accumulated time, and in each
interruption due to a pause, the time assigned to that pause will appear. The
way of creating them is the same as any test: the training session is
selected using the mouse, click on the “Graph” button, choose an name and
a graph will appear that looks as the following:

Similar to the Frequency test, the performance is based on the best jump of
the whole session. The Q variable is taken as a basis for this calculation.
The curve is smoothed with a third order moving average digital filter in
order to improve its graphic appearance.
The references consist in horizontal lines corresponding to the single
jumps values, similarly to what has been explained in the continuous jumps
graphs.

4.4.8. General Features for all the Graphs
As it has been seen so far, it is not necessary to have previous knowledge
of computing studies to create a complex graph with the data of the test or
training sessions. It is neither necessary to move the data to another
program, such as calculation sheet, in order to be able to graph them. Next
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there are more options to personalize and improve the appearance of the
graphs already created.
In every graph window, in the upper right corner, there
are the variables options to check, depending on the kind
of test. Below, there are three buttons which allow
controlling
the
graph
appearance,
namely:
3D,
Background and Properties.

3D
It sets four variables which modify the perspective
appearance. The 3D check box turns the current flat
graph into a 3D-graph with vanishing point. The graph
looks as follows:

The Orthogonal box sets the 45º perspective (45º vanishing and reduced
depth).
The first sliding control sets the graph size, expressed as a percentage.
The second sliding control allows rotating the graph around a vertical
axis, which is parallel to the Y-axis.
The third sliding control allows rotating the graph around a horizontal
axis, which is parallel to the X-axis.
Finally, the fourth sliding control deforms the graph, adding vanishing
points to the perspective in an axis which is parallel to the Y-axis.

Background
It sets the two colors that will blend forming the gradient
of the graph background (the upper and the lower). When
clicking on one of the two color charts, the following
window of color selection will appear:
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It is possible to define personalized colors clicking on the corresponding
button. This will enlarge the window with two more controls: one for
setting the color and the other for setting the shade. To define a
personalized color, simply select one of the black squares of the chart on
the left so that then you can choose the color and the shade using the
controls on the right.
It can be generated in the same way but entering in numeric format each of
the variables defining a color: shade, saturation, luminosity, apart from the
red, green and blue components. Once all the color features have been
defined, click on Add to personalized colors and the selected square will
be filled with the color defined by the user.

Properties
The graph properties are divided into three sheets: the first one containing
options for the series, another for the graph header and footer options
and the last one for the coordinate axes.
The Series options allow changing the following in an independent way for
each graphed variable:
- The name of each variable
for the reference.
- Make it visible or invisible.
- Change the color, a simple
click leads us to the same
color
selection
windows
already seen.
- Take it out or put it in a
reference legend.
- Change the type of graph
choosing between a
bar
graph
(ideal
for
comparisons) or a line graph
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(ideal for evolution graphs).
- See the labels on each point in the graph, with the numeric values.
- Choose the label color.
- Make them transparent or opaque.
- Change the Y-axis active for that variable, to make double-axis graphs. This
option is used when the variables you want to graph have very different
magnitude rates.
The options Header and Footer allow changing the following independently
to the title and footer of the graph:
- The title text font, which
will take us to the standard
dialog to select fonts.
- Make it invisible.
- Add it a border, like a box,
around the text.
- Justify it, align right, left
or center, according to the
graph you have.

The Axis options allow changing the following, independently, to the left
and right (Y-axis) axis:
- Make them visible or not.
- Change the title and the
unit.
- Change the title font.
- Change the angle in which
the axis text is situated.
- Customize automatic ranges
or limits.
- Make the reference
visible or not.

grid

- Set the grid increase.
Finally, the Apply to all button allows setting all these properties to all
the graphs opened so far, whereas the close button closes the window
applying the changes only to the active graph window.

Axon Jump User´s Manual, March 2005

65/79

The font buttons, seen in the previous two windows, lead to the following
standard window of the already installed font selection:
From this window, it is possible to
change all the properties of the font
selected, its type,its style, its size, its
effects, its color, or even the type of
alphabet.
In a small area, the example of the font
appearance is shown according to the
changes made.
Finally, to save a graph in a graph
format file, simply click on the graph
using the right button so that the
following contextual menu will appear:
From here, it is possible to move it to
the Windows clipboard (volatile memory)
so that you can move it from there to
another program using the option
edit/paste (ctrl+V). It can be moves as
bitmap (.bmp) or metafile format (.wmf).
The same can be done from the main
menu, option File/Save or Save As ... .
The option Save As ... allows creating a
file with the above mentioned formats
via the following dialog:
You should enter a valid name for the
file, choose a location, and also choose
the graphic format.
It is worth mentioning that the
graphic files saved cannot be
opened again using this program,
but they are devoted to being
edited or used in other programs
specialized for them.

4.4.9. Printing
A graph can be printed in two ways: inserted in a report,
as it is explained in section 4.6., or independently in a
separate sheet. There are several ways of printing it in a
separate way having the graph window active: you can
click on the printer button; from the main menu with the
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option File/Print, or clicking on the graph using the right button, Print ...
option. All these options lead to the following window of graph printing:

The control bar in this window is the following (from left to right and topdown):











Printer it allows selecting the printer among those already installed.
Printer Setup It leads us to the selected printer driver.
Print It prints using the selected parameters.
Close It closes the window.
Page Orientation It allows orientating the page vertically (Portrait) or
horizontally (Landscape).
Margins % It allows setting the four margins of the page as a
percentage of the whole dimension of the page.
Reset Margins It resets the initial margins in case they have been
modified.
View Margins It removes the dotted line symbolizing the margin limit in
its viewing.
Detail It allows enlarging the area corresponding to the graph as
regards its texts so as to be able to view smaller details using a sliding
control.
Proportional It resets the drawing original proportions regarding the
page size.

Another way of printing a graph is exporting it to other programs (copying it
in the clipboard) and doing it from there.

4.5. Group Averages
This tool is used to automatically calculate the arithmetic average and the
standard deviation of a chosen group of sportspeople. These statistical
indicators are useful to describe a group of sportspeople. As a result, an
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average file is created with the .PMG extension, which can be opened later
in order to add or remove sportspeople from your list.
In order to be able to use it, just click on the corresponding
button in the general toolbar or access to it via the
Tools/Group Average … option of the main menu.
Once you have clicked on it, you
access to a window so as to give a
name to the average that is going to
be calculated. This name has to
distinguish
this
average
among
others, so it is convenient to contain
a minimal description of its content,
for example: CMJ Forward.
When accepting, the following window appears to select the variable you
wish to average:

From this window, the type of test whose
data will be part of the average is
selected. The tests that can be averaged
are those granting an only value as a
result. When accepting, an average file is
created, which will be minimized at the
bottom, to the left of the work zone.

Next, each test that wants to be averaged has to be selected using the
right button of the mouse:
This selection will have to be
repeated for each test that wants
to be included in the calculation.
The program does not allow
entering two tests of the same
athlete or a type of test that is
not the one defined when the file is
created. Each time a test is added,
both the average and the standard
deviation are recalculated. In this
way, you avoid calculating with
values that are doubled or not
homogeneous. If there is more than one average stated for the same type of
test, the program will show the list so that the user can choose to which
average s/he wants to add the data.
The average file is increased in this way with the data of the sportspeople
chosen by the user, and they are incorporated to the list in the same order.
The average window shows at the beginning the list of the athletes
incorporated and then, the variables obtained in the selected tests.
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At the end, there is the line showing the average and the standard
deviation.

To remove an athlete from the list, simply click
on the test using the right button of the
mouse and choose the Remove option. A
confirmation similar to the one shown when
removing a test will be asked for.

To print an average, the option
File/Print has to be chosen from the
main menu; click on the button
corresponding to the printer of the
same menu or choose Print... from
the active contextual menu using the
right button of the mouse on the
window (see the previous figure).
Next, the following window will be
activated:
From it, the signature of the tester can be included, it can be modified and
saved in the hard disk for the printing of future reports.
The Preview button lets us see the report as it would be printed (more
information about this in section 4.6), the Print button sends a report to
the printer, whereas the Exit button cancels the operation.
To save an average, the option File/Save has to be chosen from the main
menu, or click on “Save All” in the general tool bar or try closing it and
answering you want to save the changes. Next, a standard window will ask
for the name of the file and where you want to save it. The average file is
saved with the .PMG extension.
To open an average, the option File/Open from the main menu has to be
chosen or just click on the corresponding button in the General Toolbar.
Once it is open, sportspeople can be added or removed from your list in the
same way.
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4.6. Reports Creation
The program allows creating detailed reports of an athlete’s performance.
The test and training sessions can be included in it, according to the user’s
wishes, as well as graphs and comments.
To create a report, just click on the printer button in the Athlete’s
toolbar, or choose the File/Print... option in the main menu. This will lead
us to the following dialog window:
This window commands a powerful tool
of reports personalized creation.
The options
following:

it

presents

are

the

Athlete’s Data: It allows choosing
among all the data the main data
(first and last names, sport, date of
birth, major, institution and coach),
none, or a personalized combination
of them using the "Personalize…"
option, which leads us to a window
where the following
non-excluding three
options
appear:
Personal
Data,
Sportive Data and
Contact
Data,
according to your
wishes.
Include Comment: It enables the printing of the sheet containing the
athlete’s comments.
Apply to All: It allows choosing in a global way which tests to print in the
report. The options are All, which lets us print all the test and training
sessions appearing in the file; Today, which selects only those carried out
on the present date; None, with which no test is printed, and which is useful
for example when we only want to print graphs, and Personalized, which
makes it possible to choose among the test and/or training sessions
performed which ones we want to include in the report.
The options Single Jumps, Continuous Jumps, Chronometer, Speed starting
in a running condition, Frequency, Arms Plyometrics, Reaction Test and
Training sessions have a list containing the same options on the right: All,
Today, None and Personalized, which makes it possible to personalize even
more the selection of the tests to be printed. The button on the right of
each option, Personalize…, is activated only when we choose the last option
from the list, which makes it possible to select one by one the tests you
wish to include in the report.
This button opens the dialog window from where it is possible to select only
one type of test (similar to the window to create an average), the date of
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the test(s) or even the date range among which the tests desired can be
found. This selection window looks as follows:
As in the average window,
the type of test to select
and the date range are in
the upper part. There are
two areas below: the first
shows the tests performed
which
fulfill
the
conditions set above, and
the second shows the
tests which have been
chosen from the first list.
The selection can be made
using the Add button
after selecting the test
desired by simply clicking
on it or by clicking twice
on the data. To remove an
test from the list, do the
same but operating with
the list of Tetss to Print
with the Remove from the
List button or clicking twice on the test to remove.

Graphs: this option presents two areas: the one on the left shows the
names of the graphs which have been found in windows opened so far, and
the one on the right shows the graphs you want to include in the report.
You can add or remove graphs from printing using the corresponding
buttons or clicking twice.

Include Report: it allows writing a comment which will be placed at the end
of the report so that the person assessing can include his/her comments,
suggestions or anything in particular about what s/he believes convenient.
To the right of this item you will see the Write a Report button, which will
open the following window to process the text you want to write:

Once you have written what you want, click on the OK button so as to
include it or on Cancel so as not to include the comment. The comment
edited in this window will be inserted at the end of the report and before
the signature of the person assessing. This text processing window has
controls in the upper part which allow saving the comment in the Rich text
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format .RTF. Besides, it shows the following buttons containing classic
windows, from left to right: New, Open, Save, Cut, Copy, Paste, Undo, Font,
Size, Bold, Italics, Underline, center, align right, bullets and font color.
The upper arrow represents the indentation left.

Signature of the Tester: when activating this option, a “signature” will be
printed at the end of the report which will include the necessary data to
identify the author of the report. To modify these data, simply edit these
fields by clicking on them so as to be able to type the corresponding data.
This information will be automatically saved in the hard disk when clicking
on the Save Signature button, which is on the right.
Finally, there are the following three buttons:

Preview: which leads to the report management window with the report
loaded and ready to print. From this command, the final appearance that
each of the report pages will have can be seen. This tool is very useful so
as to save printing pager, since each detail can be seen and the report can
be modified once and again until it is in accordance with the user’s
expectations.

This very same window is the one appearing when a Report File (.qrp) is
opened. From this window it is possible to open other .QRP files, see them,
adapt them for printing and print them, among other things. The button bar
in this window is the following:

From left to right, these buttons do the following:



Zoom to Fit it allows viewing the whole page within the screen.
100% it allows viewing the report from one margin to the other within
the screen.
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First Page it shows the first page of the report.
Previous Page it allows viewing previous page.
Next Page it allows viewing the page that follows the one we are viewing.
Last Page it allows seeing the last page of the report.
Printer Setup it leads to a dialog window to set up the printer, which
will depend on the type and brand of the printer installed in the
system. Here the size and quality paper can be set, as well as margins
and other printing features.
Print it sends the printer the printing order so as to be able to print
directly from this window.
Save Report it allows saving the report in the Quick Report File ( .QRP )
format to be able to print it at any other time as it was created. These
files use (without including graphs) about 500Kbytes, however, it is
possible to winzip them at 85 % approximately using the WinZip®, freely
distributed in the internet, and which is supplied in the Axon Jump CD.
Load Report it allows loading a report saved in the .QRP format. This
option even allows loading a report belonging to another athlete
previously created and saved and printing it at that moment.
Close it closes the dialog window of report management.

Print: it prints the report with the options already selected by the user,
and as it has been seen in Preview.

Exit: it closes the window without printing.

4.7. Export to other programs
The data saved can be exported to other programs. The most direct way to
do this is using the Windows NotePad. To do this, go to the See “All the
files” in the window appearing when selecting Menu/Open so that all the
.ATL will be listed. Then, it is possible to select one of them and view all
the data saved, edit and transport them to another format.
Also, they can be viewed using any software like Excel or Lotus or QPro,
selecting the option “Comma delimited values” (CDV Files) in Open File of
text type or ASCII.
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5. Appendix
5.1. Technical Data
Mat
Measurements
T Model

Unfolded: 102 x 81x 0.5 cms.
Folded: 33 x 81 x 2 cms.

C Model

Unfolded: 138 x 81x 0.5 cms.
Folded: 33 x 81x 4 cms.

S Model

Unfolded: 103 x 82 x 0.5 cms.
Folded: 33 x 41x 5 cms.

Weight:
T Model

7.300Kgs.

C Model

9.800Kgs.

S Model

7.400Kgs.

Minimum pressure:
Outer Material:
Connection:
Connection Cable
Lenght:
Type of connection:
Connector
Port:
Type of connection:

100 g/ cm2 approximately
PVC with textile base
2 RCA ♀
3.6 mts
2 RCA ♂
1 or 2 Parallel (selfdetected by the
software)
DB25 ♂ - RCA ♀

Interconnection Cable between Mats (for extra mats)
Measurement:
10 mts.
Type of connection:
2 RCA ♂
Lengthening Cables (Optional)
Measurement:
20 mts. or tailor-made
Type of connection:
RCA ♀- RCA ♂
Software

Temporal Resolution: 1 millisecond
Sport Test Protocols: Single Jumps
Max with left, right or both
Abalakov
CMJ with or without load
Squat Jump with or without load
Rocket Jump
Drop Jump with variable height
Continuous Jumps
By number of Jumps
By Time
Bounce
On one leg with left or right
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Training Sessions:

Programmable Chronometer
Activated at touching down, taking
off or both
Speed
Starting in a running condition
Starting from the mat
Skipping Frequency
Maximum in 10 seconds
Time programming
Upper Limbs Plyometrics
Push-ups
Vertical
Plyometric with variations in:
Volume
Intensity
Pauses
Visual Feedback

5.2. Troubleshooting
What to do if the program does not recognize the mat
First of all, check that the PC is free from any virus and has no problems
in the hard disk (run ScanDisk). If you think the software is the problem,
uninstall it and install the last version downloading it from the internet.
If everything is properly connected and there is no signal from the mat in
the PC, you will have to check in which of the 5 elements of the pc-programconnector-cable-mat chain the problem is located.

1. As a first measure, reset the machine and launch the program again, only
with the connector firmly plugged in (without the cable) and try reaching
the Mat Test dialog.
- If a window indicating the device cannot be found appears, check the
parallel connector, it may be dirty or have a loose or bent pin.
- If it is properly connected and clean but this message continues appearing,
try installing the program in another computer, the internal cable of the
parallel port may be loose.
- If the jumping man symbol appears, use a metal clip, introduce one of its
tips inside the connector in order to contact its inner part, and with the
other tip, try making contact in the outer metal part. If the man jumps the
connector is in perfect condition, so move on to step 2.
- If the following symbol appears, contact us so as to have the
connector replaced, since it means it is broken.

2. Now connect the cable in the connector without the mat, and touch the
conductors at the other end with a metal object. If the little man jumps, go
to step 3. If he does not, the cable is cut, so replace it by a microphone
cable with similar characteristics.
3. Connect the mat to one of its connectors. Check the other. If the little
man is on the floor, the mat may be short-circuiting. Try solving this by
zigzag-folding the mat and placing it upright as if it were a deck of cards.
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Try moving its cell in this position. Open it and connect it again. If this test
does not, the mat may have a failure, so contact Axon to have it serviced.

5.3. Guarantee
The system has a 6-month guarantee starting the moment it is purchased.
This guarantee covers manufacturing failures or any of its components
(mat, cable, connector or CD) does not work properly. It also covers any
damage caused by regular use, as long as the precautions listed in sections
2.6. and 2.7. of this manual have been taken.
The guarantee will not be valid if the contact mat has been intentionally
opened or cut by unauthorized personnel. The same is valid for the
connector and cables.
The ways of sending and receiving the contact mat back as well as any of its
components to be serviced and the expenses incurred are the buyer’s
responsibility. These will be agreed over the phone or e-mail, which can be
found in section 5.6.
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5.5. Acknowledgements
The Argentinian athletes who disinterestedly posed for the photographs
are:
Iván Altamirano 1st in the 2003 Argentinian ranking in 100mts and 200 mts
(in track event) (10.46s 21.20s). 2003 South American finalist, Venezuela.
José Barros 2001 Weight Lifting South American Champion
Guillermo Creus South American relayer 4x400mts, Bogotá 2000.
4x100mts and 4x400 mts national champion; 4th place (3 times) in national
championships, 2001, 2002 and 2003. 21.73s in 200mts (youth
tournament).
Erasmo Jara Pan-American Champion and Youth Tournament South American
Runner-up in High Jump, 2.21mts 1995; 6th place in Pan-American Games in
Winnipeg 1999; 3rd place in South American games in Bogotá 1999; 4th
place (3 times) in Ibero-American Games in 1996, 1998 and 2000; Absolute
Argentinian Champion from 1995 to 2003. 2.25mts. Absolute Argentinian
Record.
Martínez José Luis Decathlon Record in the province of Santa Fe until
2001.
Diego Morán Junior Pan-American runner-up in 110 mts hurdles in 2001.
Eric Pedercini Pan-American Champion of Artistic Gymnastics in Winnipeg
1999; 5th place in floor exercises, World Cup, Zurich, 1999; 8th World
Cup in Slovenia 2002; South American champion in 2002 in floor exercises,
jumps, parallels and bars, 2nd place in pommel horse.
Solange Wittevven Recordwoman and South American Champion in High Jump
in 2000, 1.96mts. She took part in the Athens 2004 Olympic Games.
To all of them, our gratitude and acknowledgement for their sportive
achievements. We are very proud of them all.
The sportive facilities where the photographs were taken belong to the
Centro Nacional de Alto Rendimiento Deportivo de Buenos Aires, Argentina
(Ce.N.A.R.D.).
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5.6. Version / Who we are and how to contact us
V2.01 March 2005
We are Argentinian bioengineers who accept and face the challenge of
pioneering the area of new technologies applied to sport.
Our passion for biomechanics and sport made us found Axon Bioingeniería
Deportiva®.
We want to give practical solutions to the increasing request for
technology for sport, aiming at more rational, more personalized and more
human sport. We want science applied to its purest state.
Our first experiences as regards sportspeople’s biomechanical testing
started in 1993, and we have continued working uninterruptedly up to date
in elite athletes biomechanical testing. In 1997 we started developing this
first product and we will continue developing others soon. There have been
many hours devoted to study, components and material tests since then, as
well as engineering knowledge invested in developing this software.
We welcome all types of suggestions and criticism towards our product. We
believe this feedback with our users will lead us to an even better product.
The mat designs patent is currently being taken out.
The Axon Jump V.2.01 software has been registered and its use is free of
charge.
“Axon Bioingeniería Deportiva” and “Axon Jump” are trademarks.

Bioing. Dino A. Palazzi

Av. Mitre 133 of. D - Vicente López
4761 1201
155 809 2764
4709 1523
Buenos Aires, Argentina
www.axn.com.ar
info@axn.com.ar
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