Co Pilot 2 and Informer Manual — Release 6.0 February 2006
Sensor Calibrate

Some sensors must be calibrated after installation. The 2 most common are THROTTLE and
STEERING. We will do these 1 at a time.

Throttle Calibration

NOTE: if your system gets THROTTLE data from an ECU interface, there is generally no need to
do a calibration. IF you do calibrate a signal that is coming from an ECU, then the ECU must be
“on” and supplying data to the
system. In most cars this means that TR
the ignition switch must be ON. ' ‘

o me Configuring Co Pilot 2 Display

[gsas scar) e Click the Icon for the device you want to configure

Config | Modes | Alams | Taliales | ShitLight | LCD Display | Perormancs Montor | AuxDisplays | Signals |

e  Click Sensor Calibrate...\  Co Filot 2 connected to Commander I = [ Plot 2 connecied o 531
T Pilot 2 Comm 0 System CCE Select... | Saveds. | New. |
Download Data. | Wiewr Live Readings Sensor Calibrate. | Zero Sensors. | Caonfigure 551 Channels |
d The LCD on the Co Pilot 2 Upload ta Co Pilot 2 Communication Port ,W Data Stream Rate 57,600 Change
should show the message “SEN
"
CAL Calibrate Sensors x|
Move the sensor to a known position or value
. Yoqr PC Screen should show the Then click "Take Reading...”
Calibrate Sensors box:
Charnel | Signal | Reading Done |
My Analog 1 STEERING Mat Calibrating
. v Ainalog 2 LOMG_G Mot Calibrating
e Click THROTTLE to start the My Analogd  LATERALG Not Calibrating
calibration process. M Analog4  THROTTLE 294359
My finalog 5 WATER_T Mat Calibrating
My pnalog B OIL_P Mot Calibrating
My fnalog 7 FUEL_P Mat Calibrating
My Analog 8 BATTERY_Y Mot Calibrating
My finalog 9 LF_SUSP Mat Calibrating
My Analog 10 RF_SUSP Mot Calibrating
My dinalog 1 LR_SUsP Mot Calibrating
My Analog 12 RR_SUSP Mat Calibrating
My tinalog 13 AF_1 Mot Calibrating
My Analog 14 AMNALOGT4 Mot Eal?blat?ng T ake Reading... |
v Analog 15 ANALOGTE Mat Calibrating
v Analog 16 ANALOGTE Mat Calibrating

Bt Ealitnate |
Abort Calibrate |

1. Be sure that the THROTTLE is closed, THEN click
Take Reading. You should see:

2. Enter “0” in the line. You are assigning a
THROTTLE reading of 0% to the voltage reading
from the sensor when the throttle is closed.

Waols E ngineering Y alue

¢ In this example the voltage reading at 0%
THROTTLE is 2.9436 volts.

3. Click OK

Enter an engineering value for THROTTLE
for Reading: 2.9436 Yalts

Ok

oo |
0 Skip |
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4. Next, have someone hold the THROTTLE wide open. The voltage reading for
THROTTLE in the Calibrate Sensors box should change.

e (If it does not change, check the installation of Enter Calibration Measurment

the THROTTLE sensor. Verify that it is

plugged into a cable labeled THROTTLE.)
IVoIts | Engineering alue

5. Click Take Reading. You should see: 23438 0.00000

6. Enter “100” in the line. You are assigning a
THROTTLE reading of 100% to the voltage reading
from the sensor when the throttle is wide open.

¢ In this example the voltage reading at 100%
THROTTLE is 4.2769 volts.

7. Click OK

Enter an engineeting value for THROTTLE
for Reading: 4.2769 “Yolts

oK

o |
Key Concept: 100 |

Skip

It should be clear that the calibration process involves the
following steps:

1. Move the sensor to a known position or value (such as 0% or 100% THROTTLE)
2. Take a sensor voltage reading (by clicking 7Take Reading)

3. Enter the value for that voltage reading

4. Repeat until done

e Itis important to recognize that the process WILL NOT work if you transpose steps 1 and 2,
i.e. hit Take Reading and then move the sensor.

Steering Calibration

Accurate STEERING calibration is vitally important if you plan on using the HANDLING
analysis in Track Master 2000 to its maximum potential. There are several methods for calibration
of STEERING:

e BEST METHOD: Calibration with the car on turn plates (or other means of accurately
measuring spindle angle)

e NEXT BEST: Use digital angle finder on steering wheel.

e LEAST PREFERRED: calibrate “by eye” with steering wheel at 0, -90 degrees (right) and 90
degrees (Left)

KEY POINTS for all methods:
e  Enter POSITIVE numbers when you are turning the wheel LEFT
e  Enter NEGATIVE numbers when turning the wheel RIGHT
Spindle Angle Method
Take readings as you did with the THROTTLE calibration.

e Calibrate in terms of “loaded wheel” spindle angle. This means that you take numbers LEFT
turn plate when calibrating for right turns, and enter NEGATIVE degree numbers)
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e  Take numbers from RIGHT turn plate when calibrating for left turns, and enter POSITIVE
degree numbers.

e Take readings every 2 degrees, going from —20 to 20 degrees for road race, -4 to 10 or so for
circle track

Digital Angle Finder On Steering Wheel Method

e Clamp a digital angle finder to the steering wheel, zero it with the steering wheel in the
“straight ahead” position.

e Take readings at 10 degree increments going from —90 (right turns) to + 90 (left turns).
“By Eye” Method

e calibrate “by eye”

e  Take readings with steering wheel at -90 degrees (right), 0, and 90 degrees (Left)

Suspension Sensors Calibration

Some people prefer to calibrate their suspension sensors in terms of actual wheel movement. This
saves having to calculate a Sensor Motion Ratio (see the GEOMETRY Tab in previous chapter). If
you choose to calibrate in terms of wheel movement, note the following;

e Enter POSITIVE, increasing values as you compress the suspension. For example, if you
enter 0 at static ride height, enter 1 when the wheel is in 1” of bump, etc.

e Enter “1” for all of your Sensor Motion Ratios in the Geometry Tab.

e  You must still measure and calculate a Shock Motion Ratio for all 4 shocks.

Verify Calibrations

Go back into the View Live screen and move the THROTTLE and STEERING, verifying that the
calibrations are correct.

Zeroing Sensors

General Rules

The final step in assuring that you will log accurate, usable data is to zero certain sensors. Here are
some general rules:

1. Get the car as close as possible to static, “as raced” condition when zeroing. This
means:

e All body work installed
e Y tank of fuel
e Driver in the car
e Car on a level, flat surface. (on a setup pad if possible)
e  Tires clean and inflated to operating pressure
2. Always zero G’s, pressures, suspension sensors

e Ifyou have fuel injection, be sure there is no residual pressure in the fuel system
if you are zeroing FUEL P

3. There is no need to zero sensors that you have done an interactive calibration on.
(such as THROTTLE and STEERING)

4. NEVER zero RPMs or Temperatures

5. Re-zero suspension whenever ride heights or other suspension settings are changed.
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6. Re-zero any time a sensor has been disturbed. (Removed and re-installed after a

crash for example)

How to Zero

Have the car set as described above.
Connect the PC. Start CDS Link and in
the Config tab, click Zero Sensors.. You
should see:

e Click on each of the signals you
wish to zero.

e  (Click Zero

¢  You will see a confirmation
message, then you will be put back
into the Config Tab.

Verify Zeros

Capture Zero Readings | x]

Click the name of the sensors to zero, then click the "Zero®™ button
Typically you should zero: G's. Suspension. and Pressures

Typically you should NOT zero: RPM's. Temperatures. and any sensor
wou have interactively calibrated with the "Sensor Calibrate® button

Channel |Signa| | Zeroing? |Heading - Diore
M Analog 1 STEERING Mot Zeroing

My Analog 2 LOMNG_G ‘Yes 0.155828

M bnclog 3 LATERAL_G Yes 0137681 Zera
M Analog 4 THROTTLE Mot Zeraing

M dnalog 5 WATER_T Mot Zeroing

M Analog B olL_P Yes  O.381716

M fnslog 7 FUEL_P ves  A071245

My bnglog 8 BATTERY_W Mot Zeraing

M bnelog 9 LF_SUSP Yes 01E

My Analog 10 RF_SUSP Yes 0.8

My dnalog1l LR_SUSP Yes 0.

M finslog12  RRA_SUSP ves 03181

My dnslog 13 AF_1 Mot Zeraing

M bnglog 14 ANALOGT4 Mot Zeraing

M Analog 15 AMALOGTS Mot Zeraing

M Analog 16 ANALOGTE Mot Zeroing

v Bpm1 wHEEL_R Mot Zeroing ;I Clear

Go back into the View Live screen. The signals that you zeroed should now display values that are

very close to zero.

Summary

Your system is now checked out, calibrated, and you are ready to log accurate, quality data. The
next step is to do a “practice record” in the shop.

8-56



