Intelligent Traction Control with XFI

Overview

There are two modes of Intelligent Traction Control that can be used in your XFI™.  One is called Heuristic Mode, and the other is called PA Mode.  Each mode can be used separately or together to reduce or eliminate a loss of traction which can occur due to any number of reasons such as limited tire size, suspension issues, or track conditions.  Both modes utilize a speed sensor to monitor driveshaft RPM and are easily set-up using a simple 2D graph.   The fact that both modes rely on driveshaft speed instead of other methods that utilize engine speed (RPM) to base their traction control on makes this much easier.  The reason for that is you no longer have to ‘chase’ plots on a graph that are constantly affected by other factors such as gear changes, torque converter or clutch slippage, or anything else that can affect engine RPM and the rate at which it changes.  Those variances don’t occur with driveshaft speed.  FAST™ has once again come up with a simpler, easier way to get you down track or around town.

Wiring up your Driveshaft Sensor input

If you do not have a driveshaft sensor you can purchase one from FAST™.  There are several different pickup and collar sizes available.  If your pickup did not come from FAST™, you will need to know whether your pickup is inductive or discrete to wire it in properly.  Consult the manufacturer of the sensor to correctly determine which type you have.

ITC Heuristic Mode

This is a traction control mode that will not limit the rate at which your car can accelerate.  By monitoring the change in driveshaft speed over time, the ECU can determine whether the tires are slipping, and then retard the timing to try and keep that acceleration rate in the acceptable range you program.  This acceleration is monitored as the rate in which the driveshaft’s rpm is increasing and measured in rpm increase over a 0.10 second period.  It’s important to understand this as a rate of change in the RPM rather than the rate of speed (RPM) in order to use this feature correctly.  It is not the actual speed of the driveshaft that we are referring to.  It is the change in RPM of the driveshaft in one tenth of a second of time.  For example, it will be typical to see this rate of change in the 250 to 350 RPM range for a well accelerating drag car.  To know what the correct range of acceleration rate of your vehicle should be, you’ll need to log the ‘Delta DS RPM’ parameter. Once you have acquired useful data of your vehicles ‘Delta DS RPM’ while running well in its typical environment such as drag racing, road racing, or just street driving, you can use that data to setup the curve for acceleration rate in the table ‘ITC Retard vs. Delta DS RPM’.  It may sound complicated, but follow along and we’ll walk you through the process.  Once you’ve been through it you won’t believe how easy it was to improve your E.T., lap times, etc.

ITC Heuristic Mode Setup Parameters

To get started, click on FILE/ITC SETTINGS/ITC HEURISTIC PARAMETERS.  A small window will open.  This Window contains some basic setup information you’ll need to properly fill in.
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Min. TPS(%)
This parameter sets the minimum TPS (throttle position sensor) reading required for the Heuristic Mode function to begin and continue.  For example, 50% is half throttle, 100% is full, or wide open throttle.

Min. DS RPM
This parameter sets the minimum driveshaft RPM required for the Heuristic Mode function to begin and continue.

Max. DS RPM
This parameter sets the maximum driveshaft RPM that when met will turn off the Heuristic Mode.

ITC Recov. (*/.1 Sec)
This parameter controls the rate at which the amount of timing you have retarded is brought back in.  A larger number will bring the timing back in quicker and a smaller number brings the timing back in slower.  ‘2’ (20 degrees per second) is a good place to start if you are not sure.  Always refer to your engine builder for questions of this nature.

ITC Enable
This box must be checked for Heuristic Mode to be operational.  If, after setting up Heuristic Mode you decide you do not want to utilize it, simply uncheck this box and it will not be operational.  To check or uncheck, simply place the mouse over the box and left click once.

ITC Retard vs. Delta DS RPM
This 2D table uses ITC Retard (*) as the scale running up the left side of the table.  The higher up the scale you go the more timing is taken away from the engine.  The table uses Delta DS RPM, or change in driveshaft RPM as the scale running across the bottom.  The farther to the right you go, the greater the acceleration in driveshaft RPM.  The first thing to do is setup the RPM points along the lower scale.  You will need to use the datalogs you’ve accumulated to set this up correctly.  The datalog below shows typical DS RPM (blue) and Delta DS RPM (orange) traces for a mid-8 second drag car.  
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Notice the DS RPM is very smooth between 4 and almost 6 seconds into the run.  A smooth trace area like that is a good place to start looking at Delta DS RPM and figure out what a good acceleration rate for your car would be.  Delta DS RPM in this area ranges from 124 to 204.  The next thing to look at in the datalog is for the higher spikes in Delta DS RPM.  This indicates wheel spin and can be checked by looking at the DS RPM trace to see if the spike occurs there as well.  Spikes in DS RPM will not look as dramatic as the corresponding spike in Delta DS RPM.  The goal is to determine what Delta DS RPM is acceptable as good acceleration and what isn’t.  With this information we can move on to the next step.

The next step is to set the Delta DS RPM data points along the bottom of the table.  To do this, simply move your mouse cursor over the furthest data point to the left until it turns into a pointy fingered hand.  Once you see the pointy fingered hand, double left click and a window will appear.  Type the value you want for that data point in the window and hit enter.  A good starting spot is about 100 RPM above what you’ve determined as a good acceleration rate.  Using our example above, you would type in 300.  Now repeat the previous steps for each data point, gradually increasing as you move to the right.

The next step is to create the curve in the table.  IMPORTANT NOTE – ALWAYS START WITH ‘O’ AS YOUR FIRST RETARD POINT AS SHOWN BELOW.  You should create a curve that takes out more timing as Delta DS RPM increases.  The table below gives you an example of this.  Remember, tire size, horsepower level, and transmission type will play a large role in how aggressive this curve needs to be.  When in doubt, consult your engine builder for timing retard recommendations.
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You’re now ready to try ITC Heuristic Mode!

ITC PA Mode

PA Mode differs from Heuristic Mode in that it uses actual driveshaft RPM as the base curve to calculate from.  The farther/faster your driveshaft goes over the programmed curve, PA Mode will begin cutting out cylinders sequentially (both fuel and spark) until the driveshaft RPM comes back to even or below the programmed curve.  As mentioned above in Heuristic Mode, using actual driveshaft RPM instead of engine RPM gives you many advantages.  There are no plots to chase, no gearshift spikes, no torque converter/clutch slippage to deal with.  It’s simply the speed of the shaft that the rear axle is being driven with.

IMPORTANT NOTE – Use of Nitrous Oxide is not recommended with PA Mode.  Consult your engine builder before attempting to use PA Mode with Nitrous Oxide.

To utilize PA Mode, you’ll first need to have a datalog of ‘DS RPM’ of your vehicle.  Once you have acquired useful data of your vehicles ‘DS RPM’ while running well in its typical environment such as drag racing, you can use that data to setup the curve for the ‘Max. DS RPM vs. PA Elapsed Time’ table.

ITC PA Mode Parameters
This is very straightforward.  Simply check this box to enable PA Mode.  To put a check in the box, move your mouse over the box and left click.  Do the same to uncheck/disable PA Mode.

Max. DS RPM vs. PA Mode Elapsed Time
This is a 2D table that uses ‘Max. DS RPM’ as the scale running up the left side of the table with DS RPM increasing as it goes up and ‘PA Mode Elapsed Time’ as the scale running across the bottom with time increasing as it goes to the right.
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The first step is to setup the elapsed time.  Each of the time data points along the bottom that are set at 12.8 (seconds) currently can be changed to any number of seconds you prefer.  Put your mouse cursor over the number 12.8 and it will change into a pointy-fingered hand.  Once the cursor does this double-click with the left mouse button and a window will appear that will allow you to change the value.  Type in the number you want to use and hit ‘Enter’ to place this number in that data point.  For a typical drag race application, you would start with 0 at the left most point, changing each point as you move to the right incrementally ending up at approximately your elapsed time at the last point to the right.  This will allow you to place your driveshaft RPM in at each data point to create your programmed curve.  We must stress that you need to have good driveshaft RPM data to use to program this curve, otherwise it will not be very accurate, if at all.  Also, most will find that it will be more effective to use more data points earlier in the run while the vehicle is accelerating the most, and fewer later in the run when the driveshaft RPM is leveling off.

The next step is to reference your data logs, and place the DS RPM for each time data point in the table.  

NOTE - Once you’ve set up the DS RPM in the table and created your curve, you can add 5% to 10% to the curve to allow for a performance improvement of the vehicle.  Otherwise, theoretically the vehicle will only be allowed to go as fast as the curve allows.  A 5% improvement for a 10 second drag car is .5 seconds.

Important Information
If you are not using the Power Adder feature and want to use PA Mode, there are several things to check to make sure you do not unknowingly trigger fueling or timing changes.  They are:

         Click on VIEW/POWER ADDER CONFIGURATION/POWER ADDER GLOBAL PARAMETERS

         Make sure there is a check in the box next to ‘PA Mode Enable’

         Make sure ‘Number of Stages’ is set to 1

         Set ‘TPS Enable Threshold (%)’ to a number below 100, but above where you do your burnout at

         Set ‘Activation RPM (>)’ to about 500 RPM below the engine RPM you leave the starting line at

         Set ‘Deactivation RPM (<)’ to the engine RPM you want the PA Mode to deactivate

         Check the box next to ‘PA Fuel Tables OFF’

         Make sure the boxes next to ‘Disable Enviro Correction’ and ‘PA Hold Force Max. Stage’ are un-checked

         Click on VIEW/POWER ADDER CONFIGURATION/1ST STAGE PARAMETERS

         Make sure ‘Supplemental Enrichment (%)’ is set to 0

         If you’re running in Closed Loop, set ‘Target Air/Fuel Ratio’ to match what you’re using in the wide open throttle area of you Target Air/Fuel map.  If you’re running in Open Loop this can be disregarded

         Set ‘Boost Override (%)’ to 0

         Set ‘Timing Retard’ to 0

         Make sure the box next to ‘Fixed Timing’ is unchecked

Once all the above is done, you’re ready to try ITC PA Mode!

