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Important 
 
Drawings produced by this version (1.07) of the Plan Builder requires ArborTrail version 1.16 (or 
later) to function. If your ArborTrail is an older version you need to either install the latest 
ArborTrail or use the earlier Plan Builder program. 

 
 
Terms 
 
AutoCAD This term relates to the CAD drawing program created by AutoDesk. 

ArborTrail The Windows Mobile data collection program for use on PDA’s. 

Entity Any drawn item such as a line, circle, point or block insert is termed as an entity. 

 
 
Changes from earlier versions 
 
This version (1.07) of the Plan Builder has been overhauled to enable full file control, better 
screen control, block explosion (to one level), ellipse conversion and various other additions. It 
has also been simplified in places and an erase tool added to allow drawings to be trimmed if 
required.  

Existing users should try loading their DXF files straight into the Plan Builder without first 
exploding to see how they appear. 

The drawing display can now be manipulated with the mouse wheel in the same way AutoCAD 
allows (i.e. zoom and pan). 

I am always interested in any bugs you may find. If you have a drawing, which causes program 
crashing or has entities, which don’t decode properly then please contact me so it can be fixed! 

 
 
 
 

 

For the latest information please visit the website  at www.chrisskellern.co.uk 
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1. Introduction 
 
The ArborTrail Plan Builder  program is a small utility program, which converts a DXF CAD file 
into a special custom file, which the PDA based ArborTrail program can then load, and display. 

A DXF file is a special file format, which enables Computer Aided Design (CAD) drawings to be 
shared between different CAD software programs. It is known as the Drawing Interchange File 
Format. The idea is, that a CAD drawing, produced in say AutoCAD, can be saved as a DXF file 
and then loaded by a different CAD program such as TurboCAD.  

The majority of ArborTrail users are likely to be using AutoCAD which normally uses its own file 
format (DWG); this is a format which is much more efficient than the DXF format but is not easily 
understood by program developers. AutoCAD provides options with the ‘Save As..’ file command, 
to save as a DXF format if required. 

DXF CAD files generally have a large file size when compared to the actual CAD data content. 
They also contain a lot of information, which is not needed for the purpose of displaying a site 
layout. ArborTrail Plan Builder strips out all unnecessary data, and stores the actual required data 
in binary format to save memory. 

Originally, It was possible for ArborTrail to directly load a DXF file and then convert it internally but 
this process proved to be very slow and memory intensive. Subsequently, it was decided to have 
a stand-alone program available specifically to carry out this process. 

 

The drawing files which ArborTrail Plan Builder creates are very simple . They do not contain 
many items such text, colour, line-width, layers, donuts, etc which the DXF file may include. They 
are intended to only show an accurate representation of the site with accurate tree centres. 

  

Once the plan has been used within ArborTrail for tree locating, the drawing is discarded. It has 
no further use. The resulting picked tree positions are stored within the ArborTrail tree schedule 
and NOT the drawing.  

 

When using the Plan Builder it is useful to have a basic understanding of CAD drawing 
components and the way in which layers work.  

Most DXF plans will convert directly without problems, but some do not. It depends on how the 
original CAD drawing was constructed. 

This Manual will hopefully guide you through many of the common problems, which you may 
encounter when converting DXF files. 

  

1.1. Limitations 

 
AutoCAD uses double precision numbers to represent the positions of entities such as lines, 
circles etc. ArborTrail Plan Builder and ArborTrail use double precision numbers to locate X/Y plan 
positions of all entities but only single precision for circle/arc radii etc. 

The Plan Builder will only convert lines, polylines, circles, ellipses, Donuts and arcs. It has been 
found that these items are generally sufficient for plan representation.  

Blocks are exploded to 1 level only, so any nested blocks (blocks within blocks) are ignored. 

External reference blocks, text, polyline attributes (such as line thickness etc) and Rasters are 
ignored. 
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2. Program Environment 
 
The program environment consists of a single work screen with a main drawing display area and 
user control sections to one side. Most operations are accessible from drop down menus, which 
are fairly self-explanatory. 

 

 

2.1. Drop Down Menu’s 
 

These are fairly self-explanatory and allow for file control and some drawing modification tools. 

File  (Drop Down Menu) 

Import & Convert DXF File…  
This function imports a DXF file type which you may be 
supplied with or which you have created from a DWG file 
within AutoCAD using the AutoCAD ‘Save As….’ Function. 

Open/Save Plan Builder File…  
A converted DXF file can be saved as a Plan Builder File 
enabling faster reload in the future should you wish to modify 
it etc. 

Export as AQF file This function creates the actual file for use within Windows 
Mobile devices such as a PDA, Smartphone etc. 

Clear the File Log Remove the recorded file entry list located at the bottom of 
this drop down menu list. 
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Settings  (Drop Down Menu) 

Switch Layer On/Off, Invert 
layers 

These functions allow you to control layers by switching them 
off or by inverting the whole selection. When you select a 
layer from the list it will show the entities as red on the plan 
allowing you to decide whether it is necessary to retain. 

Any entities contained within layers, which are switched off, 
will be ignored when building the PDA plan. 

Advanced Settings 

These allow you to switch off some conversion routines. This 
may be necessary if for example an arc was not decoding 
correctly and causing malformed results on the screen! It is 
unlikely you will need to use these settings. 

Display  (Drop Down Menu) 

Show Block Insert Positions 

Although Blocks are exploded their original Insert positions 
are recorded so they can be used as a tree centre layer if 
required. 

This setting allows you to see the original Block Insert 
positions if required. 

Hide Tree Centre Marks 
If you have defined a tree centre layer and the drawing has 
become ‘clogged up’ with the resulting symbols then you can 
disable it here. 

Only Show Selected layer This will hide all other layers except the selected. 

Highlight Entities 

This function will draw some coloured backing to every entity 
displayed on the plan. It is included to help find entities on a 
large fragmented plan. 

Warning: It will slow down the display process. 

Tools  (Drop Down Menu) 

Select and Erase 

With this function you can draw the outline of a rectangle on 
the screen and erase any entities, which fall within its bounds. 
The selected entities will turn red first and then an option box 
will appear allowing you to confirm. 

Remove All displayed Circles 
or Points 

This simply erases all points or circles, which are displayed on 
the drawing. 

Details  (Drop Down Menu) 

Input & Output Details 
These functions simply show some technical information 
regarding the loaded converted DXF file and the current PDA 
output file entities. 
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3. Basic Conversion Procedure 
 
To ensure a relatively speedy use of the map on a PDA, Plan Builder strips out the majority of 
formatting from the DXF file to leave just lines, circles and points (true arcs and elliptical arcs are 
converted into lines). These are then sorted and packed for optimal display and memory 
conservation. There are no colours or layers in use once the plan reaches the PDA, just a stack of 
simple entities. Blocks are exploded to one level. Text and dimensions are ignored. 

Remember, that when we are on site with the PDA we need simplicity and clarity. We don’t need 
great detail; we just need to be able to identify easily our position on the site and be able to 
accurately locate a tree position. The generated PDA plan serves no other purpose.  

If you require more detail than this, possibly for other uses, then I would suggest you take a laptop 
onto site with AutoCAD. The PDA software ArborTrail is not intended for anything other than tree 
location identification.  

The main issue to note when producing the PDA plan is the output entity count . This is the 
resulting total of lines, circles and points, which the PDA plan will comprise of. Its important to 
keep this quantity as low as possible to ensure a faster redraw rate on the PDA. An entity count of 
5000-20000 should return a fairly fast screen redraw (although this is dependant upon your PDA’s 
performance). A very high entity count may slow down the redraw at times (particularly if you are 
viewing most of a drawing at one time). At these higher entity counts the plan is still perfectly 
usable but will just take a few seconds to completely redraw the whole plan; however, if you are 
zooming into a small section of drawing then you probably wont notice a delay. Additionally, the 
redraw will be faster using a newer PDA, which has a faster processor. 

So generally, it is advantageous to reduce the Enti ty count to the smallest usable quantity . 
To do this, we can employ a number of processes with the Plan Builder program. We can switch 
off unnecessary layers and erase sections we don’t need to see. 

A typical procedure for converting an AutoCAD DWG file into an ArborTrail plan is described 
below. 

1. The first task is to open your AutoCAD program and load up your drawing. Now save the 
drawing as a DWG with a new filename so that you preserve your original one on disk.  

2. Bearing in mind that we only want to convert the necessary parts of the drawing, which 
are required for our tree survey, you can now erase any sections of site, which are not 
needed. Select ModelSpace before you do this! At the same time switch off any 
unnecessary layers such as those for a Title, Grid, Spot Heights, Contour Lines etc. 
Switch off anything, which we do not need to see on the PDA. The less clutter, the easier 
and quicker it will be to work around the site with the PDA. However, keep any useful 
reference points such as drains, lampposts, fencing etc. 

3. Save the Plan again with your new filename (DWG) in case you need to come back and 
modify it further. 

4. Now you need to Save it as a DXF file. Select ‘Save As’ from the drop down menu and 
select the DXF format (not R12 but use 2000/2004 etc); save the file. You must now close 
the drawing within AutoCAD otherwise ArborTrail Plan Builder will not be able to access 
the saved file. 

5. Open up ArborTrail Plan Builder and load in the saved DXF file. 

6. At this point the loaded plan may be usable as it is, or it may need further modification. It’s 
a case of trying it out to see how it performs. 

7. It’s a good idea to define the tree centre layer as these will show up on the PDA as such 
and enable faster tree location. So you need to first select the layer, which contains the 
tree, centres and then select ‘Add as a Centre Layer’ button.  

8. Now, save the plan as an ArborTrail AQF file and try it out on the PDA (I recommend the 
use of an SD card to transfer files between PC and PDA, a cheap USB plugin with SD slot 
can be bought if you don’t have an SD slot on your Laptop, PC). 
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4. Conversion Walkthrough 
 
First Job is to create a DXF file using AutoCAD by saving the drawing with ‘Save As…’ function 
and selecting the DXF option from the list (any format should be ok, although I personally tend to 
use DXF 2004 format).  

In the following image I have imported a DXF file for an example site. Looking at the drawing, you 
can see a number of crosses covering the site; these are probably level markers which are not 
necessary to have on the PDA version of the plan. 

 

 

So, If I select the layer for the level markers I can first check to see if they are on this layer as all 
entities will show up red for the selected layer (see below where I have selected the Levels layer).  
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Now I can switch the layer off and all entities associated with the selected layer will disappear. 
These wont be included in the PDA export drawing (see below).   

 

I now whish to define a layer which will hold the tree centre positions because it makes life easier 
when plotting trees on the PDA. It isn’t essential that you do this but just makes use in the field 
clearer.  

In this example plan, I know that the layer ‘Trees’ holds the centres for the trees!  So, I first select 
the ‘Trees’ layer and zoom in to the plan slightly to show more detail for this example (see below). 
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I now need to designate this selected layer ‘Trees’ as a centre layer. I do this by clicking on the 
button ‘Add as a Centre Layer’.  Once, this is done you will see a symbol appear on each 
centerable entity (such as a block, circle or point) contained within that layer (see below). 

 

 

As you can see in the above image the layer name ‘Trees’ has been added to the Centred layers 
list and a number of symbols have appeared on the drawing.  

The drawing is now ready to be saved to the PDA using direct transfer or via an SD data card 
(with a USB plug in). 

I will also save the file as a Plan Builder file in case I wish to use it again and adjust any settings. 
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5. Erasing Entities 
 
A function is included which allows entities to be erased from the plan. It will only erase entities 
which are visible so you can switch certain layers off to hide items and then erase others within 
the same area before switching the layer back on. 

In this example I intend to erase the title block located on the right hand edge of the drawing (see 
below). The title entities are not needed for site work and just add unnecessary entities and 
memory consumption on the PDA. 

 

 

 

The first step is to ensure the part you wish to erase is viewable on the screen and then to select 
the ‘Select and Erase’ function from the ‘Tools’ drop down menu. 
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Now with the left mouse button held down, draw an expandable box around the entities you wish 
to erase and release the left mouse button. 

 

You must now confirm the operation, note how the entities to be erased have changed colour. 
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Once confirmed, the entities are removed. 

 

 

Only entities which are completely surrounded by the erase box will be removed, so any lines 
which merely cross over the box will remain. 
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6. Tree Centre Layers 
 
This chapter looks at the Tree Centre Layer concept in more detail. 

The easiest way to understand this concept is to look at it from the viewpoint of the PDA drawing 
in the field. When you are on a site and are looking at an actual tree, you need to accurately pick 
its location onto the PDA drawing. The land surveyors which created the CAD drawing should 
have already plotted all the tree positions on the CAD but you must of course define which tree is 
which by linking it to your survey data. 

There are two ways to define a tree position on the PDA drawing. The first is simply to ‘prod’ the 
touch screen anywhere you like with the pick and that position is where the tree centre is placed. 
Or, if you have trees drawn on the drawing we can ask ArborTrail to position the tree at the drawn 
tree centre. ArborTrail will do this by centring a ‘prod’ to the centre of an entity such as a circle, 
point or block insert position. 

In the following image (below left) I have created a drawing with Plan Builder but have not defined 
a Tree centre Layer. This same drawing exported to ArborTrail is shown below right. As you can 
see, when I select Add tree on ArborTrail, a number of small grey boxes appear on the drawing. 
These are lock boxes and mean that if I pick a position anywhere inside a grey box it will lock the 
position to the box centre (which in this case represent the centre positions of the trees). 
However, the grey boxes appear on any item, which can be centred, so the boxes can also be 
seen on lampposts and a service cover in the road junction!  But this wouldn’t represent a problem 
in the field, you simply click the box which lies over the tree to be picked. 

 

 

 

drawing and  

 

 

 

 

 

So, it is not essential to define a Tree centre layer within Plan Builder but by doing so makes life 
easier as you will see on the next image. 

 

 



ArborTrail Plan Builder Manual                    Chris Skellern  2010                     Page 14 of 16 

 

 

With this next example I have selected the ‘Trees’ layer and defined is as a centred layer. You can 
see the layer name added onto the list at the bottom left of the image (follow the red arrow)!  Each 
tree location now has a centre symbol on the drawing to remind you of this fact.  

Once the drawing has been exported into the PDA (see below right image) and we again come to 
plot a new tree, this time, a larger orange pick box appears to signify that these lock point 
represent trees while the smaller grey lock boxes symbolise anything else that has a centre (like 
our lamp posts etc). 
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Plan Builder will assign points, circles to a centred layer but will also include Block Insert 
positions. So, if the ‘Tree’ layer has its entities as part of a Block, its Insert position (which would 
normally be the tree centre), would also be lockable with a large pick box. 

The following image illustrates a potential problem when a tree block contains a number of entities 
representing canopy and trunk. Take a look at the tree pointed to by the large black arrow!  

The actual tree Block Insert location is represented by the centre of the canopy but the true centre 
of the tree trunk is offset to the left. Plan Builder has identified the circle which forms part of the 
trunk as a lockable entity but has also included the original Insert location as a lockable entity. So 
for this tree there are two possible lockable points.  

This can also be seen on the PDA map image to the right. In the field it is just a case of picking 
the correct one for the tree stem. 

 

 

 

 

 

 

 

 

Such a situation as above is rare and actually shows that the land surveyors are interested in 
showing offset tree canopies. Unfortunately these are unlikely to be used by us as we will 
measure and plot our own. 

 



ArborTrail Plan Builder Manual                    Chris Skellern  2010                     Page 16 of 16 

7. Drawing Out of Range 
 
The PDA ArborTrail program can not process drawings with very large map coordinate values in 
excess of +/- 2,147,483,648. Such numbers are rare but can occur especially with OS base plan 
drawings. 

Even with these limits imposed by the PDA’s Windows Mobile, a site size of up to 10km square 
can be accommodated! 

So, if your CAD drawing has entities which are larger than 2,147,483,648 or smaller than minus 
2,147,483,647  then the program will alert you and reject the drawing. If only a small percentage 
of entities are out of range it will give you a choice of ignoring them but this may mean entities you 
require are not included on the PDA. 

To solve the problem, you need to move all the entities on the CAD to smaller base point X/Y 
values. To do this, you need to first view the whole drawing on the CAD program, ensure all layers 
are switched on, and then zoom out and select all entities. Select the move function, select a base 
point somewhere within the drawing (or pick a precise entity as a base point) and then basically 
reposition them to say a base point of 0,0. You may find it easier if you first draw a large circle at 
0,0 and then centre the drawing to this circle.  


