Log Maps

In some configurations, Log maps are available. In a future release of GWv4, you will be able to define your own log maps.
Log Maps monitor and store a pre-defined parameter into the map at sites corresponding to those of a base map. For example, a Lambda log map would log the lambda parameter, based upon the fuel map. As the load and speed approach a particular site in the fuel map, the value of lambda is logged into the lambda log map at the corresponding site. As more values of lambda are collected for that site, the site value is averaged out. As engine load and speed changes, the log map is built up to show how lambda changes across the entire load and speed map. Various views associated with log maps are available:
	Log Map Controller allows log mapping and auto mapping to be configured.

	Log Map Grid 2D view of the values of the logged parameter that have been stored for sites in the base map. Similar to Map Grid views.


	Log Map Graph 3D version of the Log Map Grid. Similar to Map Graph views.

	Log Map Slice displays a slice through the log map in the same way as Map Slice views.


	Log Map Site Target displays the current site positioning in the same way that Map Site Target views do.

	Log Map Target Grid 2D view of the target values used in auto mapping. Similar to Map Grid views.


	Log Map Target Graph 3D version of the Log Map Target Grid. Similar to Map Graph views.

	Log Map Target Slice displays a slice through the log map target in the same way as Map Slice views.


The Log Map Controller is used to configure aspects of Log Mapping and Auto Mapping. This view may be added from all the usual places – typically Log Maps (Autologging) under the ‘View’ tab.

If you are trying to auto-map using a Lambda log map, you will typically want a negative feedback loop. To configure this, set the Multiplier value to a negative number (e.g. -1).
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The Log Map Controller is divided into sections:

State

Displays the current state of the log mapping algorithm. This gives some visual feedback about the internal state of the log-mapping algorithm and can be useful to discover reasons why auto-mapping might not be working appropriately.

	
	Current Site shows the site that he cursor is over in the log map, which is derived from the base map.


	
	Immediate Weight shows the weight calculated for the current site based on the target accuracy.


	
	Current Weight shows the actual weighting value of the current site which is based on previous weighting values and the immediate weight.


Targeting

Gives control over site filtering based on target accuracy and weight.

	
	Target Accuracy This value defines how different the logged parameter value should be from the target map value before it is considered for auto mapping.


	
	Weight Before Change This defines the value that Current Weight should be before a site is considered for auto mapping.


	
	Weight Damping Applies a multiplier to the Current Weight every time the weight is recalculated to achieve a damping effect. Generally this will be set to 1 (no damping).




Modifications 

This gives control over how the log map modifies its base map when auto mapping.
‘Modify Base Map By’ defines how the logged parameter difference is used to adjust the base map by when auto mapping. This can either be: 

Percentage: The parameter difference value from the target map modifies the base map site value by a percentage of its current value.

Additive: The parameter difference is added to the current map site value.

Multiplier: The parameter difference value is multiplied by this value. For a negative feedback loop (common with Lambda), use a negative value here.

Offset: This value is added to the parameter difference after the multiplier has been applied.
Maximum Changes 
Allows you to define the maximum amount that auto-mapping may modify the base map by.
The maximum change is defined for each direction, so subtractions from the base map value can have a different limit to additions.

These two changes are denoted by the '+' and '-' boxes.
Max Absolute Change Is the maximum difference that can be applied to the base map as an offset from the original site value.

Max Per cent Change Is the maximum percentage difference that may be applied to a map site. This is based on the original map value multiplied by the percentages given in the boxes.

Enable Auto Mapping
If this box is ticked, then values logged in the log map will be used to modify the base map (e.g. the Fuel map) based on your settings in the Modifications section.

Log Map Grid

The Log Map Grid displays the value of its associated parameter that was logged at corresponding sites in its base map. It is possible to view Log Maps as 3D graphs and slices in the same way as for ordinary maps.

For example, a lambda log map would log the Lambda parameter value for the site values visited in the Fuel map. 

Additionally, a weighting value is stored for use by Auto Mapping. 

The site weighting is based upon the site accuracy and the length of time that a site has been visited for.
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Log Maps can be used simply as a 2D capture mechanism or for Auto Mapping. 

The values within the Log Map may be edited. In doing so, the weighting of the modified sites will be set to zero.

Log Map Target Grid

The Log Map Target is used to define a target parameter value for Auto Mapping purposes.

[image: image2.jpg]Lambda Log Map Target Grid
peed (rpm)
w0 1500 200 am S0 6000 gan_eann 7m0 son





For example, if you were to be auto mapping using a Lambda log map, you would enter your target Lambda parameter value into this map at the locations you need.

When auto mapping is running, the fuel map will be adjusted using feedback from the Lambda parameter so that the value tends towards the value in the target map.

In order to set up auto mapping, see the Log Map Controller section.

Auto Mapping

Some log maps are configured to change their base map according to the difference between the log map and an additional map called the target map. The target map can be viewed by displaying a Log Map Target Grid/Graph/Slice. 
The values in the target map should be set to the desired values, for example, for an AFR (gasoline) ‘target map’, the map would normally be set to around 14. GWv4 attempts to adjust the base map, such that the log map site values are as close to the target map site values as possible. 
Auto Mapping can be configured and enabled using the Log Map Controller view.
Every time the logging parameter is read from the ECU (rate is variable), the value is evaluated for log/auto mapping.
Details of Algorithm
	·
	Test if site should be logged (filtering stage)


	·
	Calculate Weighting


	·
	Update map if auto-mapping


	·
	Log the value and weight (if auto-mapping, weight is reset to zero)


Filtering
Before a value is considered for logging it must pass a number of tests:
	·
	The current site should be valid.


	·
	The secondary filtering parameter (if any) should meet constraints defined in the ECU Definition file.


	·
	The tertiary filtering parameter (if any) should meet constraints defined in the ECU Definition file.


	·
	The percentage distance in either X or Y direction from dead-centre of the site should be less than “Site Accuracy” / 2.


	·
	The time that the site has been covered for should exceed the “Remove Time”.


‘Weight Before Change’ is a value in milliseconds.
Calculations

The site weighting calculation is based on the time at the site and the distance from dead-centre of the site:
Weight = TimeWeight * Xweight * Yweight

WeightDiffTime = “Weight Time Ms” - “Remove Time Ms” (these values are in the ECU Definition file)
TimeWeight:

If: “Milliseconds at Site” >= “Weight Time”, TimeWeight = 1

Else:

TimeWeight = (“Milliseconds at Site” - “Remove Time”) / WeightDiffTime

Xweight, Yweight:
If:(site offset percentage < 100 percent weighting / 2) 
weight = 1
Else: 
weight = (site accuracy – site offset) / (site accuracy – 100 percent weighting)
The weighting value is applied to the extant weighting value:
NewWeight = Weight + Old Weight
The new (raw) value to be entered into the log map:
New Value = ((Log Parameter (RAW) * Weight) + (Old Value * Old Weight)) / New Weight
The base map (e.g. Fuel map for lambda log) is updated only if the weighting constraint is satisfied (when New Weight >= Weight Before Change). Otherwise the new values are simply written into the log map.
Change value calculation for Auto Mapping:
Change = (Target Map Value - Log Map Value) * Error multiplier + Error additive

This is applied by adding or as a percentage of the current map value:
Percentage:
Map + (Map * Change / 100) 
Additive:
Map + Change

When the site is updated in the map, the 'time at site' is reset, and the site weighting is set to zero.
