ACTIVE THROTTLE 

Pedal/Active throttle detail
Pedal position is measured using a pair potentiometers mounted on the accelerator pedal. This input is used for starting, acceleration and deceleration fuel and control of the ALS system. There are two user programmable options that scale the accelerator pedal position sensor. These are Pedal min and Pedal max. These must be set to ensure correct operation of the throttle parameters. Pedal min must be set to the value of Pedal raw at “closed throttle” and Pedal max set to the value of Pedal raw at “full throttle”. However, as the unit to unit variation is very small and base calibrations have sufficient tolerance for most instances, only if Error Pedal goes ‘ON’, should this be adjusted.

Act Throttle position is measured using a pair potentiometers mounted on the drive-by-wire throttle in the active (drive-by-wire) throttle assembly. This input is also used for starting, acceleration and deceleration fuel and control of the ALS system. There are two user programmable options that scale the throttle position sensor. These are Act Throttle min and Act Throttle max. These must be set to ensure correct operation of the throttle parameters. Act Throttle min must be set to the raw throttle value Act T raw at closed throttle and Act Throttle max set to the value of Act T raw at full throttle. This requires moving throttle plate by hand with the Act T Rly pin output disabled. However, as the unit to unit variation is very small and base calibrations have sufficient tolerance for most instances, only if Error Act Throttle goes ‘ON’, should this be adjusted.

Since both Pedal and Active Throttle have duplicated sensors, these must first be configured, with their active inversion, and ‘added together’ options:

Pedal1 / Pedal2 / Act T1 / Act T2 active

‘On’ unless a failed sensor.

Pedal1 / Pedal2 / Act T1 / Act T2 invert


As appropriate for more ‘open’ 








value of ‘raw’ parameter.

Pedal1 + Pedal2 / Act T1 + Act T2


If ‘On’ then both used for best 








resolution.

Note that the Active Throttle feature uses some of these settings but its demand setting uses percentages, as it can include corrections from idle speed control and traction control.

The parameter Pedal is made from Pedal Raw which in turn is usually the sum of Pedal1 raw and Pedal2 raw, restricted by options Pedal min Error and Pedal max Error. If Pedal Raw is outside these bounds Error Pedal is active, and Act T Pedal Default is used as the Pedal value.

Act T Demand is made in a similar way but also includes an input from the idle speed control system Act T Idle mod.

Act T Demand =

(Pedal Raw – Act T Pedal min) / (Act T Pedal max - Act T Pedal min) + Act T Idle mod
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Since this calculation uses percentages, Pedal Raw when shown as parameter Act T Demand Raw, uses units of ‘%’. 


The permissible range (shown left) is defined by options Pedal Min and Max, measured by Pedal Raw, is a combination of both duplicated pedal position sensors. If out of range, then the error flag Error Pedal will be ‘ON’ and the Pedal Default value will be used instead.

The ‘Useful Range’ (shown left) is defined by Act T Pedal min and max and is used to create Act T Demand raw.

Act T Demand is used to select the desired position of the throttle using the [Act T Target] or [Act T ALS Target] tables, when in anti-lag modes. 

A value from the [Act T Target Max] table is used to limit Act T Target, unless a value of ‘0’. This may be used to prevent engine “bogging down”, at low engine speeds if pedal is pressed to maximum. The output of this table is shown in parameter Act T Demand.

The active throttle control system works to minimise the difference between Act T Target and Act T Position, the difference being shown in parameter Act T error. The target tables allow for adjustment of throttle position with pedal position, to give maximum usable control range.

Act T Position is shown as a percentage, although it is unscaled and is the same data as Act T Raw. However, parameter Act T Raw is scaled with Act Throttle min / max to make Act Throttle. This is a rarely used parameter but when out of range, the Error Act Throttle flag is set and the default throttle motor drive Act T Default 1 and Act T Default 2 drive duties are activated.
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Act T Demand, is derived from Act T Demand raw, Pedal and input from the idle speed controller shown in Act T Idle mod.

The calibration defines three different relationships between demand and target in the tables: [Act T Target], [Act T ALS Target] and [Act T ALS Mild Target]. These are selected with the ALS modes. Useful Range limited by [Act T Target max] table and Act T Target min option.

Act T Raw, like Pedal Raw, is made using the selector settings from Act T1 raw and Act T2 raw.
Act T Target Soft Close Below and Act T Target Soft Close Rate allow for slower closing of throttle by catching target on the way down and closing at a reduced rate. Act T Target Soft Close Below is typically a few percent above Act T Rest, the un-driven condition, and Act T Target Soft Close Rate = 0.1%/Ms.
Checking the Throttle response.

Firstly, check Act T raw values, with Act T Rly Pin = -15, when motor is unpowered.

Measure Act T Raw and Act T position with throttle manually fully open 90°, ‘over open’ (95°) and pushed fully closed.

The Act T raw maximum +5, and Act T raw minimum -5, can be used to set the error limits in Act Throttle min and Act Throttle max options. Typical values are 22 and 215.

The Act T position maximum +2%, and Act T position minimum -2%, can be used to set safe limits in Act T Target min and [Act T Target max], option and table.

A base calibration usually has Act T Position for 90deg open throttle as 85%, see [Act T Target] tables. To test this value, make sure the normal limits Act Throttle min, Act Throttle max, Act T Target min and [Act T Target max] option and table are moved to their extremes. Then adjust the table [Act T Target] and monitor Act T position as the table value is increased or decreased. Note when the limits are reached the signal will be unstable and the throttle will make a clattering noise! Do not stay in this mode for long! Then adjust all the options and tables to NOT within 2% of these limits for safety.

The typical range of values for the target tables is 10% to 85% these relate to Act T Position which is the raw signal from the throttle position sensors. Currently this is not scaled to minimise errors. Other corrections in ALS modes for Road Speed can be accomplished using parameter Pedal to prevent push-on effects. When in ALS, the tables [Act T ALS Full Road Speed], [Act T ALS Mild Road Speed], [Act T ALS Road Pedal] and Act T Load/Pedal tables are active. The [Road Speed] tables produce Act T ALS Road Speed mod, and [Road Pedal] tables Act T ALS Road Pedal mod, dependant on ALS mode Full or Mild.

These are combined to make:
Act T ALS mod = (Act T ALS Road Speed x Act T ALS Road Pedal mod) + Load/Pedal mod
So the effective excess opening of the throttle may be reduced at low road speed and this is, in turn, reduced at higher pedal values.
Act T Limiter 
If driver requests a ‘stop’ or to slow vehicle with a faulty pedal to Active Throttle servo, first an attempt to close the throttle is made by reducing Act T Target max. If Engine Speed is not reduced, then an ignition cut is activated.
Front and Rear Brakes, Condition flags are set as switches in parameters Brake Front Switch 7 and Brake Rear Switch 21. Typically, these switches would be used to close throttle as a safety feature. If either Act T Limiter Switch A or B are set and Pedal is less than Act T Limiter Pedal min, then a delay timer Act T Limiter Delay is started when it reaches Act T Limiter Delay time. 
If Engine Speed exceeds Act T Limiter Speed, Act T Target Max is reduced to Act T Limiter Target Min at the Act T Limiter Reduce rate. If limiter no longer required, it will return Act T Target Max to normal, at Act T Limiter Restore rate. While Engine Speed is greater than Act T Limiter Rev Limit Speed, Act T Limiter Rev Cut Delay is started and when it expires a 100% spark cut is started, flagged in Act T Limiter Emergency Stop Cutter. 
Also note that when the range of Pedal is reduced, as in limiter maps, the 8th site is not shown in table contains 0, so that outside of jacked open region, these controls have no effect.

Pedal Auto Zero

Pedal Min AZ starts with Act T Demand Min + Pedal Auto Zero C. Any time Pedal Raw (Act T Demand Raw) is less than Pedal Min AZ, the difference is multiplied by Pedal Auto Zero M and subtracted from Pedal Min AZ. 
NOTE Pedal is now calculated using Act T Demand Min and Act T Demand Max. New safety limit options for Pedal Raw; Pedal Min Error, and Pedal Max Error.
ALWAYS SEEK GUIDANCE FROM GEMS FOR POTENTIALLY SAFETY CRITICAL CHANGES
Act T Target Table
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