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I mportant: videos explaining the operation of the device can be viewed and downloaded on the
page:
http://www.crisartech.com/fr/rr400.html

or Youtube channel CRISARTECH:
https://www.youtube.com/user/CRISARTECH

The latest program and documentation updates can be found on this page:
http://www.crisartech.fr/download/rr400_fr.html

OFR 50
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1 Connections

1.1 RR400 (with separate interface)

Sensors and accessories connection

U
K 49.99:

w58 0:00:140
9 0.195.

Optional IR remote
control receiver

+12V permanent
or OBDII cable

é I Button box GPS

This example is made with sensors SICK ref. IME12-04NPSZW2KF38

Sl'?:l:: z::if::se:‘i:n.fl)h:it:;:t\r:::::sf.'l'sl'il:tyo:.ight up when they are active. ‘ C R I s A R TE CH

*: permanent after circuit breaker in equiped vehicles

Warning: the interface provides a power supply for the sensors which is protected by a fuse. A fuse holder is
located on the side of the housing. A 200 mA fuse is supplied as standard (plus a replacement fuse). Thisvalueis
suitable for most sensors on the market, but it isup to the installer to check if it iscorrect for sensorsother than
those supplied by CRISARTECH.

Firmware version 190122 - © CRISARTECH 2019 - Page 4/ 29




RR400/420 User Manual - CRISARTECH

The harness for connection to power supply can be replaced by the OBDII harness that plugs into a modern vehicle
(after about 2006).

4 ways connector for power supply and CAN bus:

Contact name Remark Num. Colour Colour
old car | modern car

+12V permanent power U4M Brown Red
Ground 2/4M Black Blue
CAN H on ODBII 3/4M / Ydlow
CAN L on ODBII 4/4M / Green
3 ways connecteur - BLACK for RIGHT whedl sensor:

Contact name Remark Num. Colour
+12V power for sensor on fuse holder U3F Red
Ground for sensor 2/13F Blue
R whedl signal 33F Green
3 ways connecteur - WHITE for LEFT wheel sensor:

Contact name Remark Num. Colour
+12V power for sensor on fuse holder 1U3F Red
Ground for sensor 2/13F Blue
L whed signal 33F Green

Tip for connectors with crimping pins:
- usecrimping pliersfor pins rather than welding,
- reinforce the output of the wires with adhesive lined heatshrink Tub (morerigid),
- these"automotive" connectors have a double locking system: when the spindleis fitted, a small click is heard:
first locking. Once @l the pinsare in place, the second system must be locked:
o ydlow plastic part for male connectors,
0 Lid of the same color for females.
If one of the pinsis not in place, it is not possible to close the second lock. If this second locking is not
properly installed, the connector can not be connected.

Power 12V

+12 V—1
Ground—%

4

Connect a PNP sensor
(positive pulses)

[1[1 Brown 1 e
Wheel sensor |Blue 2
|_| u Black 3

Adapt an electronic
2 wires sensor

Resistor

el sens.| - il
Blue ) il

L4
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Theresistance to put between the blue wire and the mass is 750 Ohms 1/4 watt for the sensors:
- Blunik Carlo Gavazzi inductive,

- Inductive Terratrip TO05 ...

Adapt an ILS type 2 wires sensor
(without power, with magnet)

A d |
s Wheel sens. LS
- ﬂ:is.,

Adapt a NPN sensor
(negative pulses)

|_| |_| Brown Resistor 1 :
Bl

Who sensor [gis—— =T 7 I >

UL

Pull up resistor to +12V. from 1 to 10 KOhms

The optional "pilot" display connectsto the 4-pin connector located to the power supply:

Optional pilot display connection

Knh 49.99,
K.nalh 5 7 Kmh
Zh49.56 |

“den hzae’|

IR remote control
receiver —y

ol A.CRISARTECH

Caution: theinfrared receiver for remote control is placed on the harness, just below the display connector.

It must be ensured that lens is not masked and turned towards the co-pilot so that the infrared remote
control isfully operational.
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1.2 RR420 (with integrated interface, behind display)

Receiver for infrared

remote control ]
' -i i 49.00 g
Buzzer 1 Se

wh55| 0:00: :380)

Main on / off 7r150. Olcmm

s. B 5580.98 kn

Host USB port 0-518Kn'u

for USB drive:
programm update
files exchange

Important: the plastic case manufactured by 3D printing does not withstand the temperature
that can be found in a closed car, under a windshield, in the summer sun. Therefore, if your
car must stay parked in the sun, we advise you:

- remove the RR420 from the vehicle or place it in a cooler place (trunk ...),

- if thisis not possible, turn off the RR420 and use a solar ray reflector (metallized accordion
placed under or better on the windshield) and leave the windows open,

- in last resort, turn off the RR420, place a white cloth on the RR420 and leave the windows
open,

- do not leave the cloth on the RR420 during use.
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Connections:

Ledé Pilot Power Left Right utton GPS Audio

display sensor sensor box repeater
"Universal" 4-wire harness connected to 2-wires sensor (gray connector, 4-pin):
+12V 1 | Red Red Red Usually sensor brown wire
Ground 2 | Blue Black Black Not connected
Signal 3 | Green | Orange | Orange Not connected
Ground -Signa | 4 | Yelow | Yellow | Brown Usually sensor blue wire

"Universal" 4-wire harness connected to 3-wires sensor (gray connector, 4-pin):

+12V 1 | Red Red Red Usually sensor brown wire
Ground 2 | Blue Black | Black Usually sensor blue wire
Signal 3 | Green | Orange | Orange Usually sensor black wire
Ground -Signal | 4 | Yellow | Yelow | Brown Not connected

Harness for 3-wires sensor (gray connector, 4 points):

+12V 1 | Red Usually sensor brown wire
Ground 2 | Blue Usually sensor bluewire
Signal 3 | Green Usually sensor black wire
Beam for 2-wires sensor (gray connector, 4 points):

+12V 1 | Brown Usually sensor brown wire
Ground -Signal | 4 | Black Usually sensor bluewire
Power harness (black / blue connector, 4 points):

+12V 1 | Red Brown | Red

Ground 2 | Black | Black Blue

Note: The RR420 provides a power supply for sensors that is protected by an automatically resettable fuse. Thereis
nothing to do in case of a short circuit.
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2 Basic principles
Thistimer usesatouch screen for the configuration, calibration, speed input ...

To modify an item, press the item zone. In "beginner” mode, the user is guided by a grid that indicates the different
sensitive zones:

- "chrono"

- trip”

- 'ZR

- "correction cancellation”...

The page change is made by pressing outside these areas, next page on the right and previous on the left, in
blue and green respectively on the following images:

J buttons allow you to go back, exit the configuration pages...

Warning: if aparameter has been modified, the modification is saved!

Do not forget to use the help buttons when in doubt (except expert mode):
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-

To access the RND pand (anal ogy to the automatic gearboxes):

RND
press the screen (top-middie of preference) then on the button l] L. . that appearsin the top |eft,

key on remote control Philips or

3 Forward / Reverse, Stop

press the key on the “one for all”

=D

R for "Reverse'
N for "Neutral" or stop counting,
D for "Drive" or Forward.

Then press the desired operating mode or use remote control: or

This panel will only be displayed when the position is different from "Drive".

Special case in GPS measurement:

Tunneling is a serious problem because the signal is gradually lost and the speed transmitted by the GPS becomes
erroneous before the signal is lost. To avoid this, it is possible to block the speed before entering the tunndl. By
driving at constant speed, it is possible to cross the tunnd without too much distance error. The manipulationsto do
arethe following:

- display the above sign before arriving in the tunnd,

- pressD to block the speed and display the following pand:
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N
=)D

- crossthetunnd at the most stable speed possible,
- when leaving, press again on this panel to resume the GPS speed.

S

Note: with remote control: press or to lock / unlock GPS speed.

4 Main menu

To access the main menu, press the screen (top, middle preferably) and then the yellow button that appears:

¢ 10:00:01 0
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Disoin Configuration warning,
:p ys remote control, keybord,
configuration sensors, calibration...
Records \
management Guidance
options
Larll;]uai"mes--"""Ir
> Hour
setting
Serial N# e
Entering average Firmware e
speeds in RT varsion
beginner... expert
and GPS corrections (heg Reri)

5 Vehicle type configuration, tests, calibration...

%

In the main menu, press the button with tools:

5.1 Vehicle type configuration

In the following menu, press the button with auto and ruler:

o

5.1.1 Type of connection choice

Start by choosing the type of connection:

- GPS (not very accurate),

- OBDII (diagnostic socket), then the vehicle type. Those marked "ABS' have a very precise measurement of
the distance (from 1 to 10 cm). "Obd 11 bits’ and " Obd 29 bits" are universal but not very accurate (1to 3 m
error per km). This precision is sufficient in the race because it is negligible in relation to the trajectories cut
but insufficient for the measurements carried out for creating road-books or scouting,

- wheel speed sensor (s). Three configurations (A, B, and C) are proposed, corresponding to 3 different types
of tires. This makes possible to memorize in the device 3 calibration values that will be associated with each
type of tire. By changing the wheel during the race, simply change the configuration here, without having to
change the value by itsdlf,

- gpeed simulation (speed is set with two buttons).

These points can be "swept” using the up and down arrow keys on the remote control. In OBDII configuration,
thered and blue function keys are used to select the type of vehicle.
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5.1.2 Left or Right wheel choice

When possible, a panel at the bottom of the screen can then choose whether the distance should be measured on
theright / left / aver age of the two wheels.

These choices can be "swept" using the left and right arrow keys on the remote control.
Note:

- with“Peugeot/Citroén ABS” OBDII configuration 4WR check box add 2 more whed inputs (front whedls),
with the Capteur/sensor configuration, two checkbox add the sensor monitoring function based on the GPS
(Compare GPS), or on left/right whed sensor comparison (Compare L/R) , see bel ow.

Then go tothe "Calibration" tab (Page key on remote control).

Remote control usage:

oEni ﬁ F

it __ , calibratidh=

Whoal|s) choescac

&

Avursge |:|_ Right

Ts

4

5.2 Sensors test

If the system allowsit (whedl speed sensor or OBDII in ABS mode), the Detailled distances button displays the
pul ses sent by the sensors via the page (the number of counters can be different according to the configuration):
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0.109 km

0.106 km

Pulses nbre
from Left wheel

0.110km

0.107 km

0.108 km
ol 2680

Pulses nbre
frem Right wheel

0.107 km
GPS

R

This page help to compare &l the wheel “sensors”, the distance calculated for each wheel,
the GPS distance calculated and Tripl, based on the configuration and the above distances

In case the timer is connected to wheel speed sensor (s), first check that each pulse incrementsthe counter of
therotating wheel.

At the end of the installation, before calibration, carry out a test by accelerating progressively up to the
maximum speed of the vehicle. The displayed speed must be stable (even if it is fal se because not yet calibrated).

If thisis not the case, the speed sensor(s) are incorrectly adjusted:

if the speed tends to fall to O beyond a certain speed, the sensor misses tops at high speed, it must be too far
from the "target" or "target” isnot of good "ferromagnetic quality”,

if the speed tends to double at certain times, the sensor records "rebounds’. This can happen with ILS sensors
when they are too close to a very powerful magnet. Or problems of false contacts

5.3 Calibration

Once measurement configuration has been chosen (GPS, OBDII, or sensor), it is necessary to calibrate for your
device measures the distances precisely, but especially in the same way as that of the organizer. The RR400 uses a
very precise calibration coefficient. Or rather several coefficients:

calibration coefficient when the measurement is made by GPS (the value is about 1),

calibration coefficient when the measurement is made by the OBDII socket (the valueis about 1),

3 calibration coefficients when the measurement is made by the wheel speed sensor (the value corresponds to
the distance of a sensor top, ie the perimeter of the whedl divided by the number of tops per revolution), one
coefficient for each tyretype (A, B or C),

calibration coefficient when the speed issimulated (the valueis about 1).

But this coefficient isthen used to measure ALL distances (Triplto Trip3, and Totalizer)

On the calibration page, select the calibration mode:

Trip1 uses thefirst counter to perform the calibration. Thisis the default mode, the smplest,

Trip2 uses the second counter to perform the calibration. Used to calibrate (or refine calibration) during the
first ZR. In this case the Tripl was used and adjusted during the ZR, so not usable to calibrate. Trip2, on the
other hand, has not been modified and can be used to calibrate at the end of ZR, using the theoretical distance
written on the road-book. The advantage is to have a distance generaly longer than the calibration zone and
taking into account the cut curves (driving style),

Free calcul: here only the function of "special calculator with rule of proportionality " is used: calculation of
the calibration from a distance that has been measured before and the corresponding theoretical distance,

GPS: to perform arapid calibration of the speed sensors, we use the GPS speed. This method does not have
the precision required to perform arally, but allows a quick calibration after the sensor test. This allows you to
have a correct speed displayed in the main page without needing to go on a calibration zone, but does not
replacein any case areal calibration at the beginning of the rally.

Typical case of Tripl:

drive to the the beginning of the calibration zone,

press button "0.000"

drive to the end of calibration zone, the digance is displayed in the left field,
enter the zone theoretical disancein theright field,

then pressthe "Compute" button: the new valueis displayed next to it.
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Congratulations, it's over!

5.4 Simultaneous calibration of the GPS

When one or more speed sensors are used to measure the distance, the GPS can be used as a backup measurement
means in case of failure of the sensor (). For this purpose, the GPS must be calibrated in the same way as the speed

sensors. On the calibration area, just check the box:
By calculating the calibration coefficient of the speed sensors, the RR400 calculates the calibration coefficient of
the GPS and displaysit in an information pandl. It must be closeto 1.

5.5 Calibration adjustment

If the co-pilot redlizes that his calibration is not optimal, he can easily adjust it in percentage (except beginner
mode). In the calibration screen, the button opens awindow allowing this adjustment:

Speed sensor coef. Multiplier GPS mesure coef.
BEFORE modification ! P BEFORE modification
\ /

Calibration modification
Actuel : 0.489327 0.986923 : Gps

.

New: 0.489571 0.987417 : Gps

Yes I I
Ok Back / Exit

Speed sensor coef. GPS mesure coef.
AFTER modification AFTER modification

+0.1%

+ 0.01 %

For memory, here are the percentages or coefficients to apply according to the desired corrections.
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number of m./ Km | % of multiplier coefficient
to correct correction | to apply

10 1 1.01

5 0.5 1.005

1 0.1 1.001

0.5 0.05 1.0005

-0.5 -0.05 0.9995

-1 -0.1 0.999

-5 -0.5 0.995

-10 -1 0.99

5.6 Calibration history

The button _Histerieat [\ it display a table of the different calibration values calculated on the device:
Date — hour Source Method Calibration
2018/09/01-07:24 | OBD MAN 1.025399
2018/09/01-07:28 | GPS MAN 0.9869231
2018/09/01-07:31 | Sensor A | MAN 0.4893265
2018/09/05-16:08 | Sensor A | % 0.4895712
2018/09/05-16:08 | Sensor A | MAN 0.4895712
2018/09/05-16:08 | Sensor A | TRIPL 0.4886692
2018/09/05-16:08 | Sensor A | MAN 0.4886692
2018/09/05-16:08 | Sensor A | TRIP2 0.4893671
2018/09/05-16:09 | Sensor A | MAN 0.4893671
2018/09/05-16:09 | Sensor A | FREE 0.4898044
2018/09/05-16:10 | Sensor A | GPS 0.4895166

The Source column corresponds to the input selected to calculate distances that has been calibrated (GPS, OBDII,
Sensor A, B, C or simulation).

The Method column recalls which method was used to change the calibration:

- MAN: the calibration value was entered directly with the keyboard,

- TRIP1 or TRIP2: the value has been cdculated on a calibration zone,

- FREE: thevalue has been freely calculated based on a distance traveled and areference distance,

- GPS: thevalue was calculated approximately using GPS speed,

- %: the value has been adjusted by percentage.

Note: during TRIPL, 2 or FREE calculations, the value before calculation isrecalled on thetop linein MAN.

The button ﬂl deletes the table.

The file containing these data is copied to the USB drive at the same time as the race recordings and can be
archived with this data.

5.7 Wheel sensor monitoring

Specifically for the Capteur/sensor configuration it is possible to activate the sensor signal monitoring function
by ticking the Compare GPS or Compare L/R box in the configuration tab of the input used for speed
measurement. The distances measured by the sensors|eft and right and/or the GPS are compared and if a significant
difference appears, an alert popup isdisplayed in the main running screens

=
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Thered LED flashesif the corresponding box is checked in the alert configuration screen:

Alerts configuration

mu: Vhattery blew srarning
m'ﬁ': Vhattery high warning

m Sonsor orror

Menu - Config. equipment - Alerts config.

By removing this popup, we can display the percentages of error, which allows to better understand the problem:

- if adight difference appears between right and left, following a succession of turns in the same direction, we
can consider that itisafalse alarm, but it isnecessary to monitor the/ the sensors,

- if adight difference appears after changing tires, you must change the calibration,

- if adifference with GPS appears after having crossed atunnel, an avalanche barrier, or avery denseforest, itis
normal the GPS lost some meters,

- if asignificant difference suddenly appears, a sensor may be faulty, especially not perform “on-the-fly”
correction (+/- 1 or 10 m key) before confirming or reversing this assumption. To do this, go to the
detailed distances page to monitor the distances of each sensor. If the failure of one sensor is confirmed, use
the other or the GPS. The most correct disance will be restored automatically when the faulty sensor is
ignored, because the distances (L whedl, R wheel and GPS) are measured separately, then selected or averaged
to serve Tripl. But during a correction, the three are synchronized, that's why we must not correct “on the fly”
when we have a doulbt.

action on the touch screen: | action on the remote control: | the test resumes after:
hide popup and display | maintained push (2 seconds) | INFO key 30 seconds
the percentages of error
simply hide popup simple push other key 2 minutes

There are three parametersto fill in:

- measurement distance before comparison (in km), common for both tests,
- maximum error for left / right wheel comparison (in%),

- maximum error for GPS and wheel comparison (in%).

Thisfunction can be used in two ways:

- monitoring "health" sensors: put a distance short enough to quickly detect a failure (0.15 km for example) and
amaximum error large enough to avoid false darms (5% for example),

- calibration error detection (forget calibration change after changing wheels for example): put a distance long
enough to avoid false alarms (0.8 km for example) and a maximum error strict enough to detect small errors (1
% for example).

The given values are indicative and are to be refined before the rally according to the configuration (number of
pulses per revolution for example).

5.8 Battery voltage monitoring
The battery voltage is displayed in the link screen.

In case of low or high battery level, a warning popup is displayed in the main running screens. The ignition
thresholds can be changed in the alerts configuration page and the red led can follow the display of the popup:
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Alerts configuration

W Viattery bow warning

Ve VBattery high warnbng

Sonsor orror

Menu - Config. equipment - Alerts config.

6 Operating modes

This system has 3 operating modes, to be chosen at the bottom of the main menu, depending on the co-pilot's
experience.

6.1 Begginer

Thismode displays a help grid to know the different sensitive areas.

It hides certain complicated parameters:

- clock shift,

- setting the number of km / h by buzzer beep,

- conditions of lighting of the bargraph,

- number of meters added / removed with each press on button box ...

Attention: the automatic start of the chrono can only be done on each full minute.

6.2 Confirmed
Mode to be used as soon as the user feels comfortabl e with the machine to take full advantage of it.

6.3 Expert
This mode del etes the help buttons and adds a history of distance modifications, manua or automatic (GPS).

7 USB drive usage

|mportant:
It is strongly recommended to format your USB drive on the device before using it. This

function erases ALL data and then formats and conformsit for use with thisdevice.

To access this function, in the main configuration page, press the button with the USB drive:

@

Attention:
- thisoperation erases ALL the data present on the key, even if they were written with a computer or atablet,
- itisadvisabletowait ten seconds after the end of the operation, when the display asks to remove the key.

USB Drive format

->
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8 Infrared remote control

The decimal point is obtained with the key at the bottom right for Philips (formerly "reset to 0" or "---") or
left for OneForAll:

33/000I9)
§0/0/0/00,

J _f/) D@

As soon as the remote control is used, frames in red, green, yellow, blue appear in certain areas or buttons. These
zones are activated by pressing the corresponding function keys on the remote control:

DO
olo
DG
olo
C & ]
LR )

JU®C

|

8.1 Freeze/change distance

To freeze the distance, use the OK key. this value can be changed with the number keys or with +/- 1 or +/- 10 m.
The new value appears in blue and the difference in green. When validating with the OK key, the difference is
applied, that isto say that the trip takesinto account the distance that runs during the time of manipulation:

14.226 frozen value

14.235| new value
0.009) difference

Example:
- freezedistanceto 14,226 km. in front of a sign,

- ontheroad-book iswritten 14,235 km for this panel. We type this value,
- valid further at km 14.600, the trip goes to 14.609 km applying the difference.

Notes:

- thedifference display (in green) may be hidden in the co-pilot page configuration.

- thefrozen valueis displayed in meters as part of the command higtory, bottom right, and during therace, itis
saved in the trace file (preceded by the letter F), if this action isnot canceled with BACK or EXIT key.
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8.2 New distance
To force anew distance, use the numeric keypad and then valid with the OK key.

Example:
- on theroad-book iswritten 14,235 km for asign. We type this value before reaching the sign,
- validin front of the panel, the trip passes to 14.235 km applying the new value.

8.3 Managing ZRs with the remote control

To changethe ZR, use the green and yellow keys.

To program the distances / speedsin ZR, use the arrow pad to move the active box, then simply type the distance or
speed and validate with "OK" key:

Save with thered key.
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9 Entering a distance on the fly

In the case that a shift distance isnot given before departure, but "at the sign"”, proceed as follows:

- by preparing the ZR, put alonger distance,

- darttheZR normally,

- before arriving at the sign, open the page with the distances / speedstable,

- with the IR remote control: place on the corresponding box at the end of the segment (a blue frame appears on
the pictogram of Tripl in the bottom Ie&ft), then press the blue key passing in front of the sign:

Thetimer saves the new distance and updates the lead / del ay.

Maybe change the speed if it was written on the panel, but be careful, the new speed is on the next line!
Save this speed change (red key on the remote contral): the timer recal culates the timing and updates lead /
delay with new speed, then return to the main screen.

Tip: you can access this page directly from the main page by the yellow key on the remote contral.

- with the touch screen: tap on the box corresponding to the end of the segment, the virtual keyboard opens with
a special key with the pictogram of Tripl, then press this key passing in front of the pandl:

T 8 9 | g
4 5 L @ j
1 2 3 annute |
o +- . oK b ]
If necessary, modify the speed if it was written on the panel, but be careful, the new speed ison the next line!

Save the maodification (floppy button): the timer recal culates the timing and updates the lead / delay. Then return
to the main screen.
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10 Shifted start
In somerallies, the Regularity Tests are "included” in thelinks, ie the distance is not reset to O from the RT start.

10.1 Function activation

To do this, check the box "Shifted start" in "Guidance options". By doing this, the Triplisnot set to O
automatically when the timer starts and the timer takes into account the distance to the counter at the start for his
calculation for lead / delay.

10.2 Average speeds changes since the beginning of the road book

Generally, the distances of the average changes are given starting from beginning TC of the section of the road-
book, and not from the beginning of the RT asusud.
It is then necessary to check the box "Km from start RB" located under the table of distances/ averages.

Warning: thisbox only appearsin Expert mode.

We must fill the distance boxes with the km that do not start at 0, even if the distance indicated in the first box (not
modifiable) is 0. Thisisnot a problem, because what mattersis the km end of the first segment, the onethat gives
the first change of average.

Example:
- departurefrom the RT to 28.5 km at 49.00km / h

- change of average to 30.0 km (after 1.5 km) at 50 km/ h
- change of averageto 32.0 km (ie after 2km) at 45 km/h
- endat 35.0 (after 3km) km

u:m| 32.000] 50: -
32000 35.000] 45.00

] Km

Note: timings must not be taken into account.

10.3 Average speeds changes since the beginning of the RT

In someralies, even if the Tripl isnot reset to 0, the average changes distances can be given from the beginning of
the RT, when thetimer is started. Thisisthe caseif the starting point is secret (not indicated in the road book).

Example: distances/ speeds idem previoudy:

1:m| 3.500] 50: D0

ss00|  6.500] 45.0C
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11 MultiSpeeds mode

In this case the co-driver must enter distances and times of passage (instead of average speeds). The table can be
given by the organizer in advance or just before the start of the regularity test.
In the classic mode, end of segment timings are given as an indication. In the multi-speeds mode, you can enter

them, but only on the remote control in thisversion.

Check the box at thetop right:

0. 450| dﬂ. 0: 33.n| "

n?angoel n572|—

After entering the distance, the cursor automatically switches to the time entry box. Y ou have to enter:

- mm: minutes beginning with O if lessthan 10 mn

- ss seconds

- t: tenth of a second that can be omitted if O

Once the timing is entered, the timer takes into account the segment, it calculates the average speed and refreshes
thelead / delay, it isnot necessary to record with thered key.

It is possible to enter the average speed as the conventional mode if the table mixes speeds and times of passage but
in this case, it is necessary to record with thered key so that the timer calculates the times and updates lead / delay.

In summary:

distance by blue key or multi-speedstiming: no need to record to take into account
entering or changing aver age speed: red key record required
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12 Recordings

This equipment records files during therace.

It can also record several files during scouting:

- GPStracein two formats,

- correction waypoints for GPS auto-correction.

12.1 Regularity Tests recording

As soon as the stopwatch istriggered, afileisrecorded into the internal flash disk. Its name is the start number, the
RT number, date and hour. The format is the following:

10
4500
14:26.0 0]44.7522823 | 4.2335585 0

oI<|n

14:39.7 17962 | 44.7514067 | 4.23258083 -74
4
42587
5

-10

10
42697

Tlo|>|o|z|e|T|:

Firg columnisalabel indicating the type of data:
- S Start of RT, then theindex of the RT. Here ZR10,
- V:speed imposed in 1/100 km/h. Each speed imposed changement isrecorded. Here 45.00 km/h,
- F: theco-driver froze at this distance, in meters,
- D: GPSadvise, in meters. Here the GPS advises to add 5 metersto Tripl,
- G: GPSauto-correction, in meter. Here GPS added 4 metersto Tripl,
- W: GPS auto-correction waypoint missed, then the index of the waypoint,
- M: manual set, in meter. Here the copilote set Tripl to 42.587 km,
- A:manua (relative) adjustment. Here the copilote substracted 10 metersto Tripl,
- C: operation Cancel in meter. Here the copilote cancel the -10 m’ so he added 10 meters,
- P: gpsPosition and more:
- time-stamp: Minute: Second. Tenth, here 14 minute and 39.7 seconds
- distancein meter, here 17.962 km,
- latitudein degrees, here 44.7514067° North (44°45'05.1"N),
- longitudein degrees, here 4.23258083 East (4°13'57.3"E),
- dday calculated by timer in 1/100 second, here 0.74 s. advance.

Remarque : latitude longitude can be copy/pasted in GoogleMap (after removing «; »).

Thefiles are copied automatically in a USB drive when inserted, then archived (see later §).

Firmware version 190122 - © CRISARTECH 2019 - Page 24/ 29



RR400/420 User Manual - CRISARTECH

12.2 GPS trace during scouting
Two GPS traces can be recorded (outside of race) when enabling the recording function.

P
To access this function, in the main menu, push the USB drive button 4|

NMEA trace

Scout record . NMEA

m km: dist. between 2 pts

Trace with fixed distance

The recording starts and the files are created when Triplisreset to 0. A red point pictogram appears on the

screen.
The recording stops when stopwatch is armed (no need to trigger, just arm). A more friendly stop function is to be

added to firmware.

Thefiles are copied automatically in a USB drive when inserted, then archived (see later 8). They can be visualized
and/or converted in different formats, for example with:
GPS Visualizer see http://www.gpsvisualizer.com/

12.2.1 Traces with fixed distance

It is atrace that records a point after driving a configurable distance. This distance gives the precision but also the
weight of the generated file. 10 m isa good compromise between accuracy and size.

In the Recording page, push the button on theleft and enter the desired distance between 2 points recorded for the
“fixed distance” trace. It is interesting to record this trace during GPS auto-correction waypoint recording. It
associ ates waypoints with distance on every wheedl. Then it allows to add correction points in the GPS waypoints
file, after the end of scouting, once back in office.

Filenameis. Scout _dat e_hour. csv

The format is the following:

GMT Hour Left Right AuxLeft AuxRight Lat Lon
134304 0 0 0 0]45.0149405 | 5.63988717
134347 0.01 0.01 0.01 0.01 | 45.0148463 | 5.63988683
134349 0.02 0.02 0.02 0.02 | 45.0147582 5.63988

- GMT Hour isthetime-stamp from the GPS. In France, add one hour in winter and 2 hoursin summer.

- Left and Right distances are the main sensor input distances (non driving whesl),

- AuxLeft and AuxRight distances are the auxiliary sensor input distances (often driving whesl).

Note: Aux check box has to be checked in “car configuration whed choice”. In this firmware version, only
“Peugeot/Citroén ABS” OBDII configuration is compatible with function,

- latitude and longitude in degrees. Can be copy/pasted in GoogleMap (after removing « ; »).

12.2.2 Traces with fixed time (0.1 second)

An NMEA trace (historical GPS protocol) can be recorded checking the check box on the upper right corner. Raw
data from the GPS are directly recorded, so 20 lines every seconds! This trace isnot concern by Tripl distance and
can be used to simulate the GPS on desk or can be converted in GPX or KML file. It is not recommended to record
thistrace during scouting if you stop often to hand write landmarks because the files become huge.

Filenameis. G°_dat e_hour. csv

12.3 Correction waypoints during scouting
Please see annexe document for this function. GPS auto-correction option is needed.
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12.4 File copying and archiving

Once a USB driveisinserted in the USB socket, the files copy is launched and and a popup windows is displayed

during the copy:

This operation copies the following files:

- ZRxx_date hour.csv: RT data,

- Scout_date hour.csv: scouting data (with onerecord every 10 metres for example),
- GP_date hour.csv: NMEA scouting data (with 10 position records every seconds),
- other files used for firmware logging, do not concern.

Please wait after the USB drive “operation” led to be off or about 5 seconds if the USB drive has no led to remove
the USB drive.

Once the USB drive is removed, the files are compressed, archived to interna drive in case of problem with USB
drive. The format of archivefileis .tar.gz (linux format, can be unpacked with 1ZArc, 7-Zip, WinZip...).
Then the original files are erased from interna disk.

P
In the bottom of Recording page, accessed pushing the USB drive button in the main menu, you can
see the number of files to be copied, the number of archive files and the disk space used:

Data logger

4 file(s) (304.0 KB)
1 in archive (101.9 KB)

Insert USB drive to access

Insert a USB drive in the socket then push on the left button to access a page to:
- copy thearchivefilesif needed (if files on USB drive have been lost),
- deetethearchivefiles.

After each race, the ar chive space should be cleared to freeinternal flash disk!
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13 “Gravel crew” notes announcement

This function is used to announce the notes taken by the “gravel crew” as follows:
- - display of thenote in a popup window with ayellow background on the co-pilot screen:

Icy snow

- - display a popup with a panel on the RP380 driver screen (with program version 190122 or later):

orL or
For: water runoff or snow / ice or "Not rope" respectively

- - with HUD module Led6: yellow flash + long beep.

The notes are taken by pressing a button (or remote control with corresponding numerical key):

Nbr:9 .GPS

Latitude Longitude Comment
B8.563 0.000000 Black wet

9.522 a.nnnuuu| 0.000000 Fresh snow (LA

10.539 ﬂ.ﬂﬂﬂﬂﬂﬂl 0.000000 ley snow

2: Fresh 3: lcy 4: Fr. v
. 5: Ice
snow snow snow [ ice
7: Wat 8: N 1: Black s
: Water : No : Blac
i Bob runoff tighten wet
0.000Km

Bottom middle: mode change button (red dot: recording of notes, green triangle: reading).
Bottom right: distance at which the note is announced before arrival on the difficulty.
Top right: add GPS coordinates to the file. Not necessary, see annoying for readability if thefileissent viaSMS.

Bl

The function is accessed by the button located in the ZR management screen:
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14 Firmware updates
The program update includes thefilesappl i cati on.tar. gz andappl i cation.tar.gz. nd5.

Y ou have to copy these two files on a USB drive, so that you have them at the "root" of the drive.

‘ Important: do not unpack (unzipp) the files! \

= TB400_UPD {E:} 101 x|
Fichier ~ Edition  Affichage  Faworis  Ookils 7 ‘ .','
\_) Brecedente = J L i]- j-' ) Rechercher i Dossigrs = | B x n ‘ -

Adresse Itul' E:l [Déplacer | j fo
Mom I Taille | Tvpe | Date de modific,.. = | Aktribuks |
Happlication.tar.gz 4 640 Ko  Fichier G2 17104/2016 17:04 [
application.tar.gz.mdS 1Ko  Fichier MDS 17i04/2016 17:04 [

|2 ahijet(s) |4.53 Mo | :J Paste de travail S

Insert the USB drive into the connector, the dash read it. In the configuration screen a button appears if both files
arefound at the"root" of thedrive:

SH: 18 1ERERC] Versicm: 1T
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Press this button to go to the system update screen and press the button corresponding to the desired update:

Dash firmware update

Application update

Display goes to the following bleu screen:

Do not cut the power or remove the USB drive!
After afew seconds, it goes to the following screen:

The USB drive can be removed, the program restarts.

Note: on RR420, these two blue screens can be displayed upside down, thisisnot an anomaly.

15 Welcome picture update

Prepareafilewith 480 * 272 pixels size and .PNG format. The name must imperatively be "l ogo. png".
Place thisfile on aUSB drive formatted in FAT32 (in theroot).
Insert the USB drive into the connector, the display reads and updates the welcome picture (first and longest part

only).

Note: on RR420, picture has to be drawn upside down.
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