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Cadcorp PAI (Positional Accuracy Improvement) 
Manager 
 
 
 
 
1.0 Introduction 
 
The challenges presented in Great Britain by the Ordnance Survey Positional 
Accuracy Improvement Programme (PAI), have prompted Cadcorp to develop 
the Cadcorp SIS Positional Accuracy Improvement Manager (PAI Manager), 
an easy to use, standalone application which is outside the desktop Cadcorp 
SIS environment that allows users to perform data transformation based on 
OS PAI ‘link file’ parameters. 
 
Cadcorp SIS PAI Manager provides end users with a mechanism to ‘correct’ 
previously captured data derived from OS sourced data based upon analysis 
of OS link files and their own data holdings.  The accuracy of the 
displacements to ‘correct’ previously captured data is entirely down to the 
quality of the link files provided by the Ordnance Survey and manually created 
displacements. 
 
The Cadcorp PAI has been designed to work with the Cadcorp Base-data 
dataset (bds) format, it is also important to note that the Cadcorp PAI 
manager has not been designed to work with topological data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 1: The Cadcorp PAI interface. 
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2.0 The Interface 
 
2.1. The Map Window 
 
The map window contains the view where the map data will be displayed.  
This map window will display any map data that has been loaded in to the PAI 
tool, and can be manipulated using the view tools situated in the view panel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: The map window and the view tool panel. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: The View Tool bar 
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2.2 File Manager 
 
The file menu section is the starting point of this application, within this section 
the location of source files (bds) and link files are located.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: File Menu 
 
To specify the location of the source files and link files provided by the 
Ordnance Survey, select the ‘Settings’ button. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Setting up of folders dialog box. 
 
Within the Setup dialog box (above) there are four folder paths that will need 
to be defined. 

·  Inbox Path – This should be path to the folder where the data that 
needs to be repositioning is stored. 

·  Outbox Path – This is the location where any data that is created from 
the PAI manager is saved. 

·  Link Files Path – This is the path to the Link files supplied by the 
Ordnance Survey. 

·  Custom Link File Path – This is the location and CSV file that is used to 
store any custom links produced. 

 
On selection of Apply and Close, and the refresh button all the bds files 
located within the inbox Path will be displayed within the inbox box on the 
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main window. Select the overlay to work on and the > button to move the 
overlay to the ‘To be processed” box, the overlay will then be displayed within 
the map window. 
 
 

Figure 6: Folders setup using the file manager, displaying a planning bds file that is to be 
positional Accurate. 
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2.3 Overlays 
 
The Overlays section of the PAI tool controls the different elements required 
in creating a positional accurate file.  By default there are 5 required overlays 
and they are Source, Result, Displacement, Link File Index and Custom Links, 
each can be shown or hidden depending on the requirement.  Each overlay 
can be selected by selecting the overlay name.  Please note: by default all the 
overlays except the source overlay is loaded in as hidden. 
 

·  Source – This shows the source overlay (the overlay in the ‘To be 
processed’) 

 
·  Result – This shows the result of the positional accuracy and can also 

be themed to show the confidence level of the move on each item. 
 

·  Displacement – This shows the displacements required for the overlay.  
These displacement arrows are obtained from the Link files which are 
obtained from the Ordnance Survey.   It is possible to configure this 
overlay so that only the displacement arrows that are longer then a 
certain length are shown. 

 
·  Link File Index – This shows all the overlays that have an Ordnance 

Survey Link file as an Index dataset. 
 

·  Custom Links – This overlay shows and stores all created 
displacement arrows (Links), links created here are shown in a different 
colour.  On selection of this option, two additional tools on the toolbar 
menu will become available.  The first is the ‘Create Link’, the second 
is ‘Delete Link’, the create link allows new displacement arrows to be 
created on the map window.  Selecting the Save, saves the links which 
will result in them being used in the process.   
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Figure 7: Displacement Arrows created from Link files supplied by Ordnance Survey. 
 
An additional button available in the Overlays list is the Add button.  This 
allows additional background data through the Cadcorp Add Overlay wizard to 
be loaded in to the PAI manager. 
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2.4 Session Settings 
 
Processing the positional accuracy shift is controlled by a number of user 
settings located in the session settings section of the application, changes to 
these settings will have an influence on the result.  Options within the Session 
Settings include the Incidence Radius, the Interpolation Radius and the option 
of a Second Pass for curved data such as multi-lines and areas. 
 

 
 
 
 
 
 
 
 

Figure 8: Options available within the Session Settings 
 
Incidence radius: the extent in metres to which a direct link is searched out 
from a data point.   If a link directly attributed to a data point is found within 
this user selected radius then the positional shift of the data point is carried 
out exactly to the shift given and is assigned a confidence value of 1.0 (100 
percent). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9: Using Links and incidence radius 
 
Interpolation radius: the extent to which available links are searched out for 
the purpose of interpolation should a direct link not be found.   This is vital 
where direct links are absent.  Neighbouring links are sourced for an inverse-
square-distance weighted interpolation to determine the calculated shift of the 
data point.  Confidence values are calculated from the distance from the data 
point to the link closet to it.   For example, if the radius is 2 metres and the 
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closest link found at 1m metre the confidence value assigned will 0.5 (50 
percent). 
 

Figure 10: 
 Interpolation and incidence radius 
 
 
 
 
Cadcorp would recommend 
an interpolation radius that 
has a value of at least the 
incidence radius, taking in to 
account that the larger the 
interpolation radius, the higher 
the scope for lower confidence 
values being returned for any 
data point shift. 
 
 
 
 
If necessary, discrimination of 
links is achieved by only using 
the correct feature codes. 
 

To account for and to smooth out inconsistent link distribution on ‘curves’, an 
optional second pass can be performed.  Here the data point shifts of each 
curve are recalculated as the inverse-square-distance-weighted average of 
the curve’s other data points displacements. This second pass has no effect 
on data points whose confidence value was previously calculated as 0.0.  In 
between it varies smoothly.  This can be considered as a fuzzy logic 
algorithm. 
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3.0 Output 
 
To provide great flexibility to the application the output results (as a new bds 
file) from the PAI Manager tool are saved in its own folder within the output 
folder which was defined in the file manager.  The name of the folder created 
will have reference to the settings configured within the Session Settings, this 
will allow multiple copies of the same data being repositioned using different 
Session Settings. 
 
Data that has been processed by the Cadcorp PAI manager by selecting the 
‘Process’ button is automatically loaded in to the PAI manager.  This data can 
be viewed by selecting the ‘Results’ Overlay and showing the overlay (ticking 
the Show Overlay option).  The confidence level in which each item was 
moved can be viewed as a tool tip and as a thematic theme with the colour 
green representing a high level of confidence and red as a low level of 
confidence (ticking the Theme Results option). 
 

 
Figure 11: Themed by confidence level 
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4.0 Quick Run Through 
This section provides a quick run-though on the process required to start 
performing the process of Positional Accuracy.  This run through presumes 
that the link files provided by the OS are correct and that no further creation of 
displacement arrows is required.  
 

1. Start Cadcorp PAI Manager 
 
2. Select the Settings button. 
 
3. Link the application to the location of the required files: 

a. Inbox – your bds overlays. 
b. Outbox – the location where you processed files will be stored. 
c. Link files – the location of the Link files provided by the OS. 
d. Custom Link file – the location of a CSV file which records you 

manual changes. 
 

4. Select the Refresh button to get a list of bds overlays which require 
positioning. 

 
5. Select an overlay and select > to move to the process box.  The items 

within that overlay should be shown within the map window. 
 

6. Select the Displacement Overlay from the Overlays list to see the 
displacements to be made of the overlay. 

 
7. Enter the Session Settings 

 
8. Select Process to begin the re-positioning. 

 
9. The results of the process can be reviewed by selecting the Result 

overlay from the Overlay list. 
  

 


