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Introduction to Depthmap

ÅEase-up the first contact with the software

ÅUnderstand potential and limitations

ÅLearngeneral proceedings

ÅCoveroperational issues which may be less documented

Objectives
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Introduction

Why use Depthmap?

Research findings

What is5ŜǇǘƘƳŀǇΚ ²Ƙŀǘ ƛǘ ŘƻŜǎ ŀƴŘ ŘƻŜǎƴΩǘΦ

It is a tool for topological analysis

The analysis of layouts is achieved through the 

juxtapositionof graphs

The graphs are analysed



A brief summary of Research Findings
ÅTopologically based measures (integration, which is a measure of 
topological accessibility) correlates significantly with pedestrian and 
vehicular movement patterns.

ÅIsovistproperties, such as area, correlate with spatial behaviour.

ÅThe representations of layouts (as convex, axial or visibility graphs) and 
the topological and angular analysis  seem to have a correspondence to 
the way humans cognisespace, maybe because they reflect 
embodiment. 
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Drawing files

Opening and importing

Viewing

Panning and zooming

Saving Depthmap files



You always need to create  a new file. On top menu FILE choose NEW. The file 

άDǊŀǇƘмέ ǿƛƭƭ ōŜ ŎǊŜŀǘŜŘΦ

Depthmap only opens .graph files. Other file types must be imported.

Only then you can import the image or drawing files over which you can create 

the graphs to analyse.

CL[9 Ҧ b9²OPENING AND IMPORTING



Once you have a new Depthmap file (.graph), you may import graphic files using the 

IMPORT option under the MAP menu.

For this demonstration please import file: gallery.dxf

The imported graphics will be listed on the top left pane as Drawing Layers.

a!t Ҧ Lathw¢OPENING AND IMPORTING



Your graphics file will be displayed on the window on the right.

The list of graphic files available is shown on the top left window as DRAWING LAYERS.

Here you can control which drawings/maps are displayed by   

clicking on the folder and the eye icons.

VIEWING



To ZOOM, select the icon and choose the desired action.

To zoom in simple click no the location you want to see enlarged, or click and 

drag drawing a rectangle of that area.

To zoom out just click on the drawing as many times as necessary.

To PAN, select the icon , click and drag the drawing to the desired position.

You can re-centre your drawing by clicking the icon            . 

PANNING AND ZOOMING



¢ƻ ǎŀǾŜ ǘƘŜ 5ŜǇǘƘƳŀǇ ŦƛƭŜ ȅƻǳΩǊŜ ǿƻǊƪƛƴƎ ƻƴΥ

From top menu FILE choose SAVE AS... 

Choose the folder where you want to save the file.

Name the file.

Click OK.

CL[9 Ҧ {!±9 !{ΦΦΦSAVING A FILE



This part of the tutorial has covered the basic commands of 
Depthmap, namely opening and importing files, panning, 
zooming, re-centring the map and saving a file.



Visibility Graph Analysis

Setting the grid

Filling the grid

Creating the graph

Attributes

Step Depth

Isovists

Analysingthe graph

This tutorial will show how to perform a VGA analysis of a 
building layout. In this case an art gallery.

Turner, AlasdairandDoxa, MariaandO'Sullivan, DavidandPenn, Alan(2001) From isovists 
to visibility graphs: a methodology for the analysis of architectural space.Environment and 
Planning B: Planning and Design, 28 (1). pp. 103-121. 



Open Depthmap, create new file.

Import file gallery.dxf

Save the Depthmap file you have just created: From top menu FILE choose SAVE AS... 

Choose directory and name the file. 

CL[9 Ҧ b9² Ҍ a!t Ҧ Lathw¢ CL[9 Ҧ {!±9 !{



Prior to perform the analysis we must set the grid of points that will be part of the 

graph over which the analysis will be run.

You are given the option to set the grid spacing. The default spacing is set according to 

the dimensions of the drawing.

¸ƻǳ Ƴŀȅ ǿŀƴǘ ǘƻ ǎŜǘ ǘƘŜ ƎǊƛŘ ǘƻ ŀǇǇǊƻȄƛƳŀǘŜƭȅ άƘǳƳŀƴ ǎŎŀƭŜέΣ ŀōƻǳǘ лΦтр ǘƻ м ƳŜǘǊŜΦ 

In this case this corresponds to 0.02 units.

SETTING THE GRID ¢hh[{ Ҧ ±L{L.L[L¢¸ Ҧ {9¢ DwL5



Once the grid is set, you can fill it with the fill tool .

The fill tool uses flood to fill the area to analyse with analysis points.

Note that for this tool to work your plan must be closed, otherwise the flood will 

reach open areas.

Note that on the list of drawings now there is an item named Visibility Graphs. This is 

where the list of your grids for analysis is displayed.

FILLING THE GRID



You can use the pencil tool to make adjustments to your graph.

Use the left mouse button to fill in extra points (adding points to the graph).

Use the right mouse button to delete points.

You can also delete points by selecting them with a click or by dragging creating a 

window  with the cursor and pressing DEL on the keyboard.

Use Shift key to select more than one range.

FILLING THE GRID - USING THE PENCIL TOOL



aŀƪŜ ǎǳǊŜ ȅƻǳΩǊŜ ƘŀǇǇȅ ǿƛǘƘ ǘƘŜ ǎŜǘ ƻŦ ŀƴŀƭȅǎƛǎ Ǉƻƛƴǘǎ ōŜŦƻǊŜ ȅƻǳ ǇǊƻŎŜŜŘΦ hƴŎŜ ǘƘŜ 

graph has been created it cannot be changed.

When creating the graph you are given the option to:

Restrict the visibility limit;

Make boundary graph (the graph is made only on the edge (boundary ) of 

the selected area (the green analysis points in the figures).

Please leave these options blank for now.

MAKING THE GRAPH ¢hh[{ Ҧ ±L{L.L[L¢¸ Ҧ a!Y9 ±L{L.L[L¢¸ Dw!tI 



The inter-visibility graph has now been created.

Note that although analysis points are symbolised squares, Depthmap is in fact 
analysing the inter-visibility of the centre of the squares.

The connections representing the inter-visibility of points is not shown because there 
are too many of them. Instead, the points are coloured according to how many other 
locations are visible from it.

The range runs from blue (for low) through green and yellow to red (many visible 
locations).

(To improve the legibility you may turn off the grid on top menu VIEW, HIDE GRID.)

MAKING THE GRAPH



Note that once the inter-visibility graph has been created, simple measures are 
displayed on the left pane.

The default attribute shown is the number of connections for each location ς
Connectivity.

If you hover the mouse on the graph the figure corresponding to the currently 
selected measure is displayed. Connectivity, in this example.

Remember to save your file often.

VIEWING ATTRIBUTES



STEP DEPTH ¢hh[{ Ҧ ±L{L.L[L¢¸ Ҧ {¢9t 59t¢I Ҧ ±L{L.L[L¢¸ {¢9t 59t¢I

Once the graph has been created, simple measures can be displayed. An example of 

this is step depth, or the distance (visibility, metric or angular) from one to all other 

locations. You can use the top menu as described on the top of the slide, or the icon

Step depth illustrates the number of steps (changes of direction) it would take to get 

from the selected location to any other location in the graph. Selected location has 

step 0. All locations directly visible from selection have step 1; all locations directly 

visible from those at step 1, have step 2, and so on throughout the graph.



Depthmap can create polygons that represent the potential field of view from a 

ŎŜǊǘŀƛƴ ƭƻŎŀǘƛƻƴΦ ¢ƘŜǎŜ ŀǊŜ ŎŀƭƭŜŘ ΨƛǎƻǾƛǎǘǎΩΦ Lǘ ƛǎ ƛƴ ŦŀŎǘ ŀƴ ŀǇǇǊƻȄƛƳŀǘƛƻƴ ƻƴƭȅΦ

To create an isovist just click the dropdown menu , choose isovist and click 

on the location you want the isovist to be made from.  

Some properties of these isovists are automatically calculated and listed on the 

bottom left pane. 

ISOVISTS 



Step depth just shows depth values for one location. If you would like to calculate step 

depth to all locations in the graph and be able to compare them to each other, we 

must run an analysis on the graph as indicated on the top of the slide (from top menu 

TOOLS choose VISIBILITY, then choose RUN VISIBILITY GRAPH ANALYSIS).

On the pop-ǳǇ ǿƛƴŘƻǿ !ƴŀƭȅǎƛǎ hǇǘƛƻƴǎ ŎƘƻƻǎŜ Ψ/ŀƭŎǳƭŀǘŜ Ǿƛǎƛōƛƭƛǘȅ ǊŜƭŀǘƛƻƴǎƘƛǇǎΩ ǘƻ 

create the comparative depth measures.

ANALYSING THE GRAPH ¢hh[{ Ҧ ±L{L.L[L¢¸ Ҧ w¦b ±L{L.L[L¢¸ Dw!tI !b![¸{L{



¢ƘŜ ŘŜŦŀǳƭǘ ƳŜŀǎǳǊŜ ŘƛǎǇƭŀȅŜŘ ƛǎ ǘƘŜ ΨƛƴǘŜƎǊŀǘƛƻƴΩ ƻŦ ŜǾŜǊȅ ƭƻŎŀǘƛƻƴΣ ŀ ƳŜŀǎǳǊŜ ƻŦ Ƙƻǿ 
deep each location is to all others. A well integrated location (coloured in red) is 
shallow, that is you do not have to turn often to get from that location to any other 
location in the system. Conversely, a poor integrated location (coloured in dark blue) is 
deep with respect to the other locations.

Depthmap can calculate other measures. These are covered in the Depthmap 
wŜǎŜŀǊŎƘŜǊΩǎ IŀƴŘōƻƻƪΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƛƴǾƻƭǾŜŘ ǘƻ ŎǊŜŀǘŜ 
each measure as well as motivation for its implementation and research findings 
about its applicability.

ANALYSING THE GRAPH ¢hh[{ Ҧ ±L{L.L[L¢¸ Ҧ w¦b ±L{L.L[L¢¸ Dw!tI !b![¸{L{



Thispart of the tutorial hascovered,settingthe grid, filling the
grid, creating the graph, choosewhich attributes to display,
calculatestepdepth,drawisovistsandanalysethe graph.



Convex Space Analysis

Drawing the convex map

Linking the spaces

Analysingthe map



Re-ƻǇŜƴ 5ŜǇǘƘƳŀǇ ŀƴŘ ŎǊŜŀǘŜ ŀ ƴŜǿ ŦƛƭŜΦ ¢ƘŜƴ ƛƳǇƻǊǘ ǘƘŜ ƭŀȅƻǳǘ ΨƎŀƭƭŜǊȅΦŘȄŦΩΦ

Although there is no absolute need for it, you may want to create a grid to help you 
draw the polygons. From top menu TOOLS, choose VISIBILITY, then SET GRID.

/ǊŜŀǘŜ ŀ ƴŜǿ ƳŀǇ ǘƻ ΨƘƻƭŘΩ ǘƘŜ ŎƻƴǾŜȄ ƳŀǇΥ ǘƻǇ ƳŜƴǳ a!tΣ ŎƘƻƻǎŜ b9²Φ

In New Map window choose Convex Map type, and name your new map.

DRAWING THE CONVEX MAP a!t Ҧ b9²



You are now ready to create the polygons.

The icon should already be selected. You can now draw the convex spaces.

To start a polygon, click once with the cross cursor placed where you want to begin. If 
you wish to align to the grid hold down the Ctrl key while you draw. A small cross will 
show where the point will snap to when you click.

Move the mouse to the next vertices you want to create and left-click. To close a 
polygon click roughly in the same position of the first point drawn.

Never double-click, always click only once.

DRAWING THE CONVEX MAP



To abandon a polygon, right-click rather than left-click.

You can delete a polygon by selecting it with  and then pressing Del.

Draw convex spaces over the layout until all spaces are represented by a polygon

Save your file often.

DRAWING THE CONVEX MAP



Having drawn the polygons (the vertices of the graph) we must now draw the edges 
(the links between the polygons).

To link the convex spaces (thus creating a graph), click on the icon              .

The drawing window dims to allow you to see the links more clearly.

To link two convex spaces click on each one in turn. As soon as you click on the first 
space it will be highlighted. Then click on the second and the link will be visibly 
established.

Save your file often.

LINKING AND UNLINKING



To link two convex spaces click in each one in turn. As soon as you click on the first 
space it will be highlighted. 

Proceed to link all the spaces that adjacent to each other.

To unlink two spaces use the unlink tool                     from the  link pop-down menu, 
and click on the spaces to unlink in turn. 

Save your file often.

LINKING AND UNLINKING



Establish all the links and save your file.

Once you have linked all the spaces you can switch back to selection mode by 
choosing the arrow icon from the map toolbar.

If you select the measure connectivity (on bottom left pane) and hover the mouse on 
the convex spaces you will see the labels with the figures of this measure.

Please open the file: convex_map_gallery.graph

ANALYSIN THE MAP



In the same fashion as in VGA, you can analyse step depth by selecting a convex space 
and then selecting TOOLS from the top menu (as described on the top of the slide).

As with VGA, convex spaces that are one step away from the root space are at depth 
1, those two steps away at depth to and so on. Shallow spaces will be coloured red, 
through to dark blue (deep spaces).  

ANALYSIN THE MAP ¢hh[{ Ҧ ±L{L.L[L¢¸ Ҧ {¢9t 59t¢I Ҧ ±L{L.L[L¢¸ {¢9t 59t¢I


