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Short description

EJS consist of:

- Semaphore for starting a heat and error sigriadisa
- Two gates with IrDA sensors

- Two control panels - one per gate

- Power supply - 12V car battery (not included)

- 6 connecting cables

- Anti-rain semaphore cover

- Transport cases

- Notebook for data collection (not included)

The most visible part of EJS, so-called semapham@ssist of three
columns with lights:

1/ the middle column, which is common for both teamks soon as the heat is started, the uppergbd li
starts shining, followed by the upper yellow ligatter one second). Then the lower yellow and fyntide
green light lights up. The first dog cannot cubtigh starting/finishing line sooner than the griegim
shines, or else an error — a false start - is §gpth

2/ lateral fault lights, which signal all dogs’ ers. The upper white light lights up automaticatiythe case
of a false start or incorrect change of two dogshenstarting/finishing line. At the same time, Is@cror is
signalised by an acoustic signal. The colouredrzeto the individual dogs: the red one to the filsg in
seguence, the blue, yellow and green lights tedoend, third and fourth dogs, respectively. lbg d
makes an error (drops the ball, doesn’t jump olldruadles, etc.), the Line judge switches on the
respective light and lets it on until the dog romng again, in order to correct the error.

Another - and possibly the most significant - pdrt
EJS are gates with optical sensors, situated on the
starting/finishing line and monitoring the dogs, iwhether
UP_LI,LI-%L!; T~ I their starts and changes conform to the rules.chiaege of
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' dogs in the top teams on the starting/finishing imso narrow
that the human eye cannot see an incorrect chamgke.
1 exactly this is where the EJS helps the most.

' Dogs usually learn very quickly to run between the
gates (the gap is 1,5 m) and after two or thresrgits they
have no problems with it.
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The microcomputer situated at the bottom of the
lights, analyses afterwards the signals from thiegga
measures time and turns on the lights. Each Lidggu
has his/her own control panel (small box). On thegb
there are buttons to activate the starting lighistches
to control fault lights on the respective track and
display. On the display, the half times of the vidiual
dogs can be seen, as well as the total time akta
(after the heat was finished). During the compmtitiall
data are transferred into a personal computer dsanets
hard disk and graphically reproduced after the each
finished heat. Also, times of the individual dogslaheir
passing may be analysed there. These data aret@xieaio Microsoft Excel for a further processing.



Setting up EJS device

1) Put semaphore pedestal into the middle of raloies,
approximately on second hurdle level, screw inalios to
start/stop line.

2) Put the stand-pole turned to start/stop linentogedestal and
lock it with screw.

3) Put battery to the pedestal back bar. Battengél as a power
supply and weight. In case of strong wind is rec@nded to
attach the pedestal to the ground with plugs.

4) Take the semaphore out of transport case, tumladle part
out, hang it in to the curtain and lock it with ginut.

5). Take the gates out of transport cases. Gatsenabled from
two parts - one is sensory and electronic, secetaillight. Put
cable to sensors and check the sensitivity (it khbe in low"
position). There are signs "R" and "L" on the bottm point out
where each gate belongs to.

6) Insert gates to the pedestals and lock

it with screws. Put taillights above the

start line in the direction off

semaphore. Put sensors above the start line iditbetion to semaphore with

arrows on top directing to boxes. Gap between ssrasal taillights should be

1,5 m.

7) First screw must be exactly above the startingfiing line, second one in

direction to boxes (see picture)

8) There are small water levels on the topsidetl&ebubbles in water levels to

the centre with using three screw able legs imptuestal.

9) Put cables leading from the sensors to the caareenamedsensof on

semaphore panel.

10) Take control panels and connect them to twatrol box" connector on the

semaphore panel.

11) Connect notebook with connect@momputer” on the semaphore panel.

12) Check the function switch if it's in "Flyball" gition.

13) Put the power cable to the semaphore panel (ctom®attery™) and turn it clockwise till the
mechanical lock clicks. To
dismantle it, push silver button
to the ground, lock will open and
it will be able to turn it anti-
clockwise to put it off. Connect
grips on the other side of the
cable to the battery and check the
contact by small turn of them. Be
aware of polarity - red grip
should be on "+" contact. Now
on panel of semaphore and
control boxes shine indicators
"Power".

14) Now setup the gates. There
are twelve red LED lights in the
sensors. Carefully turn the
sensors and taillight until all red
lights turns off and the white
fault light on semaphore turns



out either. In this moment, all twelve IrDA ray®ahining to receiver and the gate is ready tolnsease

there is unable to get the right setting (it's doghe taillights are sweated), you can help ydtivgigh using
sensitivity switch on the receiver's bottom patrt.

15) Try if it will be possible to break the beam - wedhand in the middle of gap between the gatesD LE
corresponding to each beam will light on. If sonighe beams will not break, the receiver is set too
sensitive. Turn the sensitivity little lower angbeat from the head 14.

16) Turn the notebook on and run the program. Swviltelview to show some graph panel and press "reset"
button on the control panel. The program FlyballBd8uld switch to the "Teams" panel after button
releasing. EJS communication with notebook is testav.

Semaphore control panel description

1) Fault message siren. It sounds simultaneauistyany white fault light turned on.

2) Function switch

- "Flyball" is used for standard flyball measurwvgile matches or trainings

- "Flyball 1" not used.

- "Agility 1" is used for agility course measurimgth just one start/end obstacle. Use only thetrggite
and control panel (11 and 12 connector). Arrowhengate must show to the first obstacle.

- "Agility 2" is used for agility course measurimgth different start and end obstacle. Put thetrggte
before first obstacle with arrow showing to thatfiobstacle, left gate in the end showing its an@w
the last obstruction before gate.

If you will change the function switch, you needpt@ss "reset" button to make program works
correctly.

3) Siren power-off switch.

4) Power-on LED.

5) Unused connector.

6) 3A power fuse used for panel computer andsgalectronics.

7) Semaphore bulb power fuse. Further specibaoatare in "Bulb mounting" chapter.

8) Power connector for battery connecting.

9) Left sensor gate connector.

10) Left control panel connector.

11) Right control panel connector.

12) Right sensor gate connector.



Directions for Line judges on controlling EJS

After the activation of the power supply, tRewer indicator (at the right top) lights up and stays
on during the competition. Theme indicator (displayed at the upper half of panel) is turn#dlbis
necessary to turn all switches of the fault lightsr, so that the corresponding lights on the sém@pget
switched off.

Controlling:

Line judge should test white fault light
on semaphore before he shows he’s ready to
main judge. When the white light is switched on
the gate is not setup correctly.

As soon as the Head judge starts the
heat, it is necessary to push start button on
any control panel. ThRun indicator switches
on and the red light lights up on the semaphore,
followed by the first and second yellow light
and finally the green light. When a dog runs
into the track, a time difference between the
lighting up of the green light and time of the
dog’s start (a start reserve) is displayed on the
Time indicator. If a dog runs prematurely into
the track, a minus figure is displayed.

Simultaneously, the white light on the backside
of the semaphore starts shining and the acougtiaksounds.

The dog grips the ball, jumps over all hurdles ants out through the gates. The total time of his
run is displayed on the Time indicator. Similasyth the start of the second and third dogs, theraiV
running times of each of them are displayed onTih& indicator, namely, from the moment when the
preceding dog has run out of the track till the reatrwhen the next one has left it (i.e., including pass
time).

If a dog runs prematurely into the track, the wliight on a side of the semaphore lights up and an
acoustic signal sounds.

In case a dog makes an error (drops the ball,atmed the hurdle etc.), the Line judge signalizes
by turning over the switch (lever) of the dog’slfdight. The red light belongs to the first dogetgreen
light belongs to the last dog in team. The dog,clwimade an error, has to run again, at the enaeof t
team’s heat; it is necessary to turn the faulttlgffi so that it was possible to signalize the dagext error.

When there is two and more second pass intervaldast outrunning dog and dog, which is running
in, the EJS will indicate fault. But this is noatdault and judge may not signalize fault.

At the soonest at the moment when the last dodeifiathe track and at the latest after the Head
judge has finished the heat, is it necessary th fusStop button. Measuring of time on the corresponding
track is thus finished and the total time of thentas displayed on thEme indicator (after two seconds).
Run indicator stops shining. Measuring of time is finished safey for each track — it is necessary to
push theStop button on each control panel. This applies alghéccase of a team not finishing their heat
(e.g., the dog which made an error doesn’t coitgdteat, etc.). If the last dog leaves the tradiside the
gate sensors, the measured time is empty - orgg tthogs times were measured.

After last heat it's necessary to switch off fdights to eliminate discharging of battery and
semaphore damaging by overheat.

TheResetbutton is used to revert the EJS into its inittate (e.g. after the first bad start), as well as
for resetting all times (on both tracks).



Data processing program description
Program is upgrade for fully functional EJS. Itleots EJS data, saves them to the hard drive amgitzs
them to the graphical form. It's useful for dog rmd passing analysis.

You don't need to install the program, just copyfites to the proper directory. Program is dividedhree
files:

FlyballEJS.exe - executable - it's recommendautdhe link to it to the desktop.
FlyballEJS.ini - program settings file - here asawed parameters for the next program start
FlyballEJS.msg - language mutation file.

Program is collecting data from EJS using serial. pdnder Windows 2000 and XP you need to
install the driver, which make it usable. | recormti&serPort, which you can download from
http://www.writelog.com/support/lpt_port_support_evindows_nt.htm. This driver is not needed for
Windows 98 and ME and most of converters USB t@ker

Program shows couple of panels (Teams, Sensork,elich are changed by the mouse click on
the upper panel fold.

Teams panel

If the computer is connected with EJS and EJSrieetlion, you should see the voltage of the EJS
battery in the lower right corner. Normal voltagelRV and it shouldn't drop below 11V.

In the "Program settings" is possible to set updga®gram parameters:

- One of three languages

- Number of serial port used to communicate witB Edefault is set to 1).

- Directory where will you save data received frBdt. Each heat is save to separate file. Nameasof th
file will be in "date_time team~team" format. Segs will be saved in FlyBallEJS.ini file and
automatically loaded after next program start.

Button "Times of tournament to XLS tabl€e' is used for transmitting measured times to the
Microsoft Excel table. When the button is pressed, will see the dialogue window where you should
select directory with EJS data used to be saved $itable. After "OK" button pressed, data will be
transformed and MS Excel will open created tableu Yieed to have MS Excel installed in the computer;
it's not part of the delivery.



"Flyball teams" section is used to edit, save axdcs flyball team names attendance in tournament.
Filename of the team list is showing itself aftask after "Flyball team" text.
- "Read' button - shows dir/file dialogue where you caleseteam list file.
"Edit" button - shows team list file. You can edit itaagormal text and afteGave' button you will be
able to choose save directory.
It's possible to have different lists for each tmment or training. Team list are saved with ".téam
extension and last selected one is automaticadigidd after next program's start.
Select team names before each race by using anroembo boxes (red for left and blue for right
track). Those names will be used in graphs commélgsames, and so on.

Sensors panel

This panel will be automatically selected aft8tdrt" button is pressed on EJS control panel. In tla¢ he
time we can use it to see collected data from EJ§pu can use it either as function check for
communication.

Graphs panel

After end of heat (by pressingtop" button on EJS control panel) are measured datsformed to
the well-arranged graphical representation. Thezeauple of graph panel (historical reason); emeeyof
them uses different mathematical process to dewddtgn Program will automatically switch to thetlas
graph.

After "Read data to show button is pressed, you can select other file wdka. Those are shown
after confirmation. You can use arrows near buttoshuffle the time for next or last heat graphefEhis
more information about graphs on the next page.

Service panel

It's used for service work on program and it's ailes for normal user.



EJS graphs description

There are two columns of optical sensors on théirsgegate. Column further from the box stands
on the start/finish line. Here starts and stop&kieeping of each dog and of the whole team, sattisnn
will be marked as "start/stop” in the following teXhe nearer column of sensors is subsidiaryt sdlibe
marked as "pass" in the following text. The NAFAidiéion says that after each covering of "pasduom
starts 2-second interval. If the "start/stop" catuisicovered (in this interval) and if it's thesticovering in
that interval, the time is measured and countethdrcase of covering "start/stop” sensor except th
interval and if it's first counting after the intat, time is count and error occurs. The two-sedatetval is
set after green light lights on starting semaplooe

1) Graph showing the lighting sequencing of stgréemaphore.

2) "NAFA" graph - made from counted times of eacdly @3), which are measured as decrypted before. The
sum of this counts (4) is total team time.

3) Time of one dog. This time is sum of time ofming on line (6) and of time of pass of dogs (7).

4) Sum of team's times. It's showed two timesst faielow the graphs and second time in the tekt éie
the screen, where is sum of all counted "NAFA tim#&scounts from the lighting of green light on
semaphore.

5) Graph, which shows time of each dog (6) and {h&ss times (7). It's made of three rows, upper on
shows the pass times, middle one time of runnirththe lowest lits up in case of early pass.

6) Running time of each dog counted from start ftmbox and back to finish line.

7) Pass time graph - counts from moment when teedbg runs through the start/finish line out till
moment when the second dog run through the lite the course. Time can be positive, null or negati
8) Example of correct null pass time. The outrugrdog covered "pass” column as first, then oneogkd
covered "start/stop" column. It's impossible to sdych dog did it. This is the closest correct pasthe
gate.



9) This is fault lights graph. Description from ttog: white - false start or early passes, redg bhellow
and green - errors of each dog reported by thguitges.

10) Example of EJS reporting error, which wasrat ezror. Pass came after two-second interval &t
analyzed it as error in passing.

11) Third dog ran to the course, but he missedjéte when running out. EJS reports error when degt
runs through. The line judge correctly reports reafahird (yellow) dog.

12) Ideal time, which could be done if all passesenOK without delays. In the columns there areesirof
each dog, in the middle column are times of passes.

13) Example of incorrect null pass time. Erroréparted, because "start/finish” line was coveresl.flt's
impossible to say which dog covered "pass" lingt fifhis is the closest incorrect pass in the gate.

14) First dog left the line via gate, second ertergtside of gate.

15) Early pass example. It can be measured, whoghnas early entering the gate.

16) Fault start.



17) Lines in time interval graph display that pragrisn't sure about correct filtering of dog's laand it's
showing the most probably correct solution.

18) Blue coloured interval means that program sur'e with this interpretation, because amountahsed
data between two NAFA times was too big or small.

Because of hundreds of analysis we can say, thegatonterpretation of measured data is about
80%. Measured data are analysed by number of eiftenethods and showed on few graphs today.
Program is still in progress, but I'm quite suteiot possible to be 100% guaranty of data ingtgtion.

Dog don't have ideal shape, his legs, snout ahts¢énding false signals. As an example of
problems — you can have situation when dog runafhgack can cover sensors for long time, so senso
will be unable to catch dog running into track. §tiill be processed as (14) instead of (8). Neiudy
same situation appears when in running dog covesoseand outrunning dog isn’t registered — (13) logl
processed as (11).



Technical notes

- White lights  20W/12V

- Red lights 20W/12v

- Yellow lights 20W/12V

- Green lights  35W/12V

- Blue lights 50wW/12v

The four drops of colourless technical silicon gbadour filters. Silicon should stay elastic
for all the time, so it's possible carefully cubftwhen changing bulbs with a blunt knife.

Original 30A power fuse was destined for semapkdrere all bulbs had 20W power consumption. For
parameters settled up before you need to changeaitleast 40A one (optimal is 50A).

Cable connection

Cable for control box and semaphore panel connectio
2 pcs, length at least 9m.

Cable for sensors and semaphore panel connection.
2 pcs, length at least 7m.

Cable for notebook and semaphore panel connection.
1 pc, length at least 12m.

Cable for battery and semaphore panel connection.
Silver piece on the panel connector is lock, whjich need to hold when dismounting. Clips on thepnth
side are used to be connected to battery (red 9n "+



