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Data analysis in Depthmap

Although Depthmap is primarily a graph analysis tool, it does allow
you to investigate data that you produce.

This tutorial will show you how to look at summary statistics about
attributes, compare attributes with each other through scatter plots,
and compare attributes to observation data that you have collated.
If you want to do more detailed data analysis than are described
here, you may also want to export data from Depthmap, and so a
basic text file export is described in this tutorial.

The tutorial assumes that you can already produce visibility graph
analyses and axial map analyses.
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Getting started

In this section, we load some data into Depthmap ready for analysis.
Pointers on how to display Depthmap layers and how to import
MIF/MID files from Maplnfo are given.
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We will start by opening a graph previously prepared which includes
both a VGA map and an axial map. To open a saved file, select

‘Open’ from the ‘File’ menu or click the ‘Open’ icon on the main
tool bar.
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We will open the gallery.graph graph file, which contains both
VGA and axial analysis of a gallery layout.

This file is available from the tutorials folder on the Depthmap
website as one of the files included in gallery.zip.
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The graph file displays the visibility graph layer by default.
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Clicking on a second layer of a different graph type will promote the
new layer to the topmost layer, and place the original layer behind it.

You can hide the topmost layer by clicking on it again.
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In addition to the graph information, we will import Maplnfo data
from a pair of MIF and MID files.

Use ‘Import’ from the ‘Layer’ menu, or click the ‘Import’ tool from
the main tool bar, to import the files.
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Change the import file type to ‘mif’ using the drop down menu.
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We will import the pair of files gallery.mif and gallery.mid.
These files are available from the tutorials folder on the Depthmap
website as two of the files included in gallery.zip.

Note that both files need to be in the same folder, even though we
open them by selecting gallery.mif.
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We will use the polygons in these files for a basis to enter some

dummy observation data.

However, note that you do not need to use Maplnfo to create them.
The polygons in gallery.mif and gallery.mid were drawn in
Depthmap. See the Convex Space Analysis tutorial for information

about how to draw your own polygon data.
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Entering observation data

You might import observation data from other software — for
example, from Maplnfo — but it is also fairly easy to enter
observation data into Depthmap directly.

For the purposes of this section, | will assume that we have room
through movement data. That is, the number of people passing into
and out of a room during a period of time. We will mark the
through movement on each room.

Note that typically, in space syntax analysis, researchers will be
entering gate counts rather than through movement. That is, the
number of pedestrians crossing a notional line across a pavement,
door threshold or sidewalk.
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Add a new column
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To begin we need a column into which to enter the data. With the
data layer uppermost, click on ‘Add Column’ from the main tool

bar, or choose ‘Add Column’ from the ‘Attributes’ menu.
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Cross map comparisons

A new column, called <new attribute> is added, with no values
inserted.
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First, let us change the name of the column: either right-click on
the column name in the sidebar, or choose ‘Rename Column’ from

the ‘Attributes’ menu.
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Type in the name for your new column. Note that your version of
gallery.mif and gallery.mid already contain the dummy
observation data that we will enter here in a column called
Dummy_Observations.
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Now that we have a new column, let us open a table or spreadsheet
view of the map in order to enter the observation data. From the
‘Window' menu, select ‘Table’.
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Note that the table shows that every row in the ‘Observation’
column is set to —1, which represents ‘No Value' in Depthmap.
The ordering is also by ‘Observation’, and as all the values are the
same, no particular order is shown. Let us order by ‘Ref Number’
instead. Click on the ‘Ref Number’ column header.
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We can view both the map window and the table window at the

same time by selecting ‘Tile’ from the ‘Window' menu.
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You may want to display Depthmap full screen in order to have a
little more room.

| will recentre the map window view by first clicking on the map
window title bar to select it, and then clicking on the recentre
button.
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Note that if you select a shape by clicking on it in the map window,
the equivalent row in the table window is shown with a tick next to
it. Equally, if you select a row in the table window by clicking on the

tick box for the row, it is highlighted in the map window.
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Entering data
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In order to enter a value for an observation, click on the value you

want to change.
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Then type in the value for the row. For example, if 248 people
moved through this room in an hour, you might type in '248’.



Entering data
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To finish entering the value, press the Return key. Notice that as
soon as you press Return, the cursor moves to the next row down,
and the next room is highlighted in the map view.

Depthmap Data

Alasdair Turner

Preparing VGA and axial
analyses

Importing a MIF/MID data
file

Adding a column

Using the table windov

Entering data

Simple er plots
Pushing values to layers
Cross map comparisons



Entering data Depthmap Data

Alasdair Turner

Preparing VGA and axial

[ ucL Depthmap - gallery.graph _of x| analyses

Ele Edt Layer Athibutes Iools Yiew Window Help lﬂ‘\po' VIIF/MID data
~ ile
DEBHE |
JESH 5 gallery.graphi2 o]

= B Mot Etble Ref Humber Observations | Adding a column
1 Ref Number %‘3 f:i J Using the table window
= Agent oty B 10 Entering data
> Connectiviyy
- Point First oment
-2 Point Second Mome
S Visual Enlrapy
< Visual Integration [H
< Visual Intzgration [P Simple scatter plots
o Wisual Integration [T1

Pushing values to layers

-3 Visual Mean Depth
-5 Visual Node Count Cross map comparisons
= vl Reaiseder (|1 Tam @ - | @ 5 - 4 N

5 Shaps Graphs
] AllLine Map
=] FewestLine Map (Subse
[ ] Fewest Line Map [Minim
L1 DataLayers
&

gallery
[7] Editable Off
& Fief Number o
= Observations
i
PReady 80 454922 % 2,99168 -0.70840, 77512 4

Continue to enter the observation values for each room in the plan.
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Once the data are entered, the table window can be closed.
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For now we will also hide the observation layer, by clicking on the

‘gallery’ layer title in the side bar.
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You can obtain summary statistics about a column by right clicking
on the column name in the side bar, and then selecting ‘Properties’
from the menu. Alternatively, you can select ‘Column Properties’
from the ‘Attributes’ menu.
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The summary statistics include maximum, minimum, average
(mean) and standard deviation of the values, as well as a count of
the number of points, lines or shapes in the system.
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You can compare summary statistics for a range of values against all
the values in the system by first selecting the range (or single point)

and then choosing ‘Properties’.
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In addition to the per column summary statistics, you can get a
briefer set of statistics for all the attributes that have been
calculated by choosing ‘Attribute Summary' from the ‘View' menu.
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If you double click on any attribute in the summary table, then it
will take you to the column properties dialog box for that column.



Scatter plots

In this section, we will cover the investigation of data through
scatter plots. We will compare attributes with each other, and
across maps.

In order to compare across maps, we will need to introduce the
‘Push Values to Layer' feature, which copies attributes from one
layer to another.
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You can open a scatter plot window by selecting ‘Scatter Plot’ from
the ‘Window' menu.
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The default is to show the currently displayed attribute on both the
x and y axes.
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We can change the axes by using the drop down menus at the top
of the screen.
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For example, this scatter plot shows the Visual Integration as a
function of the Connectivity.

Tip: you can copy the screen using Ctrl-C or by selecting ‘Copy
Screen’ from the ‘Edit’ menu. The screen shot, which is in vector
graphics (which are smooth when printed), can then be pasted into
your favourite word-processing or presentation software.
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If you tile the windows, using ‘Tile’ from the ‘Window’ menu, and
then select on the scatter plot window, the range will be highlighted
on the map window as well.
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Toggle colour dsplay on and off

The ‘Toggle Colour’ button on the scatter-plot window tool bar

17244 [4.54022 x2.99168  [0.546642, 672047

turns off the colour scale, which you may find useful for preparing
printed material. Note that the highlight colour for the selection
changes to red, so that it is easily visible against white data points

or a white background.

The remaining buttons will be described in the section on comparing

data from different maps.
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Simple scatter plots are all very well for theoretical comparisons of
measures, but they cannot easily be used to compare VGA maps to

axial maps, or VGA or axial values to observation data.

In order to make comparable data, we can push values from one
layer to another layer, either by clicking the ‘Push Values’ button on
the main tool bar, or by selecting ‘Push Values to Layer’ from the

‘Attributes’ menu.
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For example, to compare VGA data to observation data, we can

collate VGA data by room.
Selecting ‘Push Values’ when we are viewing the VGA layer

automatically selects the ‘gallery’ layer as the default to which to

push the data.
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A drop down menu gives us various methods for how the data will

be pushed from the VGA layer to the data layer.

Remember that the VGA layer contains points, and the data layer

contains polygons representing rooms.

When transferring the data from the VGA layer, many points will
intersect each room. We might want to take the maximum point
value, the minimum point value, or the average for the whole room.
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We may also want to know exactly how many points were used to
obtain the value transferred to the gallery rooms layer. The ‘Record
object intersection count’ options will create an extra column in the
gallery rooms layer to say how many points were used to form the
value transferred.
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Note that the drop down menu for where to push data does not
allow us to push data to the axial line layer.

This is because VGA data are recorded for points, and axial line
data are recorded for lines. Unless lines are drawn exactly over the
VGA grid there will be no overlap of the shapes in the VGA layer
and the axial layer.

Therefore, in order to compare the two, a proxy layer containing
polygons, such as the gallery rooms layer, is required.
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If we click ‘OK’, and switch to the gallery layer view, by clicking on
‘gallery’ in the side bar, we see that there are two new columns:

‘Visual Integration [HH]' and ‘Object Count'.

‘Visual Integration [HH]' is, according to the option we chose, the

maximum visual integration found within each room polygon.

‘Object Count’ is the number of points that intersect each room

polygon.
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Now that we have data from both observations and VGA in the
same layer, we can compare them using the scatter plot window, by
selecting ‘Scatter Plot’ from the ‘Window’ menu.

There seems to be a positive trend, if not very convincing, but how
do we quantify that trend?



Cross map comparisons

M uct Depthmap - [gallery.graph:z] =Dl x|

Eie Edt Laver Aftributes Tools View Window Help = Eﬁ

DEEEEE
] Mot Ediable

Fief Number

Connectiviy

Wisual Entropy

AR S0 S0 Oy R R R R

&8 Shape Graphs
Alldine Map

Femest Line Map (Subse
Fenest Line Map (Minm

& L Data Layers
=& galey

Editable O

1o Aief Number

> Object Count

) Observalions

= Visual Integration [H

i[5 Drawing Layers
4

Ready

Paint First Moment
Paint Second Mome,

VisuelIntegration [H
VisualIntegralion [P
VisualIntegralion [T
Visual Mean Depth
Visual Hode Count
Visual Relativised Er

=

o

foval Integration [HH] ] || v=[abservations =l

&0 454922 % 299168 |2,09131, 776801

The buttons on the scatter-plot window tool bar give various
options for the scatter plot.

» The ‘Trend Line' button shows a best fit line through the data
» The y = x button shows the equation of the best fit line in the

formy = mx+c

» The R? button shows the R? correlation coefficient for the data.

In this case R?> = 0.26 and y = 214x — 970.
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One thing to not about these data is that although the integration
data are distributed roughly evenly, the observation data are not.

This is a concern for linear correlation, which assumes variables are

evenly distributed.

We would be best to convert the observation data to a logarithmic

scale. To do this, right click on the ‘Observations’ attribute in the
side bar, and select ‘Edit’.
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Check that the dialog title bar reads ‘Replace values for
Observations’, and not ‘Visual Integration [HH]'.

Now double click on ‘Observations’ in the right hand window. The
text value(‘ ‘Observations’’) will automatically appear in the
entry box.
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Next alter the entry box text so it reads

In(value (¢ ‘Observations’’)), and click ‘OK’.

This means: take the natural logarithm of the observation values,
and replace them in the observation column.

It might have been best to create a new column to store these
values rather than overwriting the originals!
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gl
Fle Edt Laver Attributes Teok View Window Help =le(x]
DB EEE =
[ Not E ditable =) sual Integration [HH] =] || ¥=[Observations
Fief Number
Connectivity
Foint First Moment
Point Second Mome
Visual Entiopy
VisuelInteration [H
Visusl Interation [P
Visual Integration [T+
Visual Mean Depth
Visual Node Count
Visual Relalivised Er
& [ Shape Grephs
AlkLine Map
Feest Line Map (Subse
Fewest Line Map (Minim
&[0 Data Layers
= galley
Exditable O
& Fief Number
> Object Count
= Observations
o Visual Integration [H

nonnnnnnnnaa

Cross map comparisons

%[ Draving Layers =
e
Ready B0 4.54922 x 299168 2.09131, 7.76801

Now both scales are distributed roughly normally, a comparison of
the two is possible.

The correlation coefficient R? is 0.40.

That is, there is some correspondence between the two, but not
striking. This is expected in space syntax theory: a much better
measurement of movement is provided by agent-based analysis, not
visual integration. For details, see “To move through space: Lines of
vision and movement'.


http://eprints.ucl.ac.uk/4111/
http://eprints.ucl.ac.uk/4111/

Pushing data the other way pepthmap bats
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-lglx]
Fie Edt Layer | Attributes Tools View Window Help =18 x|
DEEEE Adoum
[X] Mot Edit Rename Column, gration [HH] =
Fief Nur  Edit Column,
Connec Delete Column...
Column Properties,

3 =[Observations

Wisual Integration [H
Wiswal Integration [P
Visual Integration [T
Visual Mean Depth
Wisual Node Count
Visual Relalivised 1
& Shaps Graphs

AllLine Map

FewestLine Map (Subse

FewestLine Map (Minm
& [ Data Layers

& & golley
Exditable Off

1o Fief Number

5> Object Count

& Observations

& Visual Integration [H

& [ Drawing Layers -
EN

“ o
Push displayed values to another layer 60 4.54922 % 2.99168 [2.09131, 7.76801

LA Y A A R R R RN

Cross map comparisons

Note that we do not have to just push data from the VGA layer or
axial layer to the data layer. We might, for example, push our data
layer to the axial layer.

Select ‘Push Values to Layer’, either from the main tool bar or the
‘Attributes’ menu, while the ‘gallery’ layer is uppermost.



Pushing data the other way

DB E
5] Not Editable
Fief Number
Connectiviy
Pairt First Moment
Faint Second Mome
Visual Entropy
Visuel Integration [H
Visual Integralion [P
Visual Integration [T+
Visual Mean Depth
Visual Nods Count
Visual Relativised Er
Shape Graphs
Alline bap
FemestLine Map (Subse
FewestLine Map (Minim
&L DataLayers
5 galewy
Editable Off
& Ref Number
& Objeet Count
& Observalions
= Visual Integration [H

ALAOLRALNRaM

- [R Drawing Lapers v
| — -

Ready

1 || v =[bservations

Push Yalues to Layes
Oiigin layer

[Data Layers: gallery

Oigin attibute

Observations

Push values to

Visibilty Graphs: Point Map [~

sty Graphs. Port Map
Shape Graphs: AlkLine i
hape Graphs: FewestLine Map (S ubsets)
Giaph ¥ ap [Minimal]

nal]

I™ Record abject intersection count

Cancel

454922 % 2,99168

209131, 7.78801

| shall push the ‘Observations’ values to the ‘Fewest-Line Map
(Minimal)" axial map.
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Cross map comparisons
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AlLine Map =
FewestLine Map (Subse
&5 Fewest-Ling Map (Minm
Exditable Off
Fief Number
Connectiviy
Entropy
Hamoric Mean Deg
Intsgration (HH]
Integvation [P-vaue]
Integration [Tekl]
Intensity
Line Length
Mean Depth
Node Count
Observations
Fielativised Ertropy
&[4 Data Layers
=5 galley
Excitable O
& Fief Number
> Object Count
= Observations

= Visual Integration Ej
. >

Ready 26 |e.sesezxz93168 205131, 7.76800

Aonnannnnnnga

Cross map comparisons

Now | can compare ‘Observations’ to my axial integration.
R? = 0.20, which goes to show that axial line integration within a
building is not well related to pedestrian movement!.

! Also note that the data analysis methodology here is flawed: several observation
data have been assigned to a single line.



Export data

M uct Depthmap - [gallery.graph] =10l x|
i7 File EdE |Layer Attributes Tools View Window Help =18(x]

0@EE  tew.
—  Dekete.
- Visibiy
Poir  Convert Displayed Layer.

& [ Shapel  Convert Draning Layers.

Import Crl+1
=
&[] Data Layers
&5 galey
Exitable Off
& Ref Number
> Object Count
= Observations
> Visual Integration [HH]
%[ Draving Layers

Expart a graph or pains fiie &0 4.54922 % 2,99168 0.298075, 7.95443

Of course, there are professional statistical analysis packages which
can do far more with the data than Depthmap. To get the data into

these programs, Depthmap includes an ‘Export’ option on the
‘Layer’ menu.

This will export the data from the currently topmost displayed layer:

in the case shown, the gallery room layer data.

Depthmap Data
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Exporting data
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Export data
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Preparing VGA and axial
analyses

Importing a MIF/MID data

UCL Depthmap - [gallery.graph]

¥ File Edic Layer Atributes Tools Wiew Window Help

DEEE BB i
& Visibiity Graphs I am IR | 5

] PortMsp
- Shape Graphs
(=] AllLine Mag
[£] FemestLine
] FewestLine
&[] DataLayers
&

Save in: |5| data_analysis Adding a column

Using the table window
Entering data

Simple scatter plots
& VisualIr

Pushing values to layers
&[5 Drawing Laers g y

Cross map comparisons

Exporting data

File name: [acller_gallery =l Save |

Save a5 type: [Tex file ()

(=mif)

A fes (]

Ready 60 4.54927 % 2.95168 [0.306643, 6.04476 7

The default save option, a .txt file, produces a tab-delimited text
file.



Export data

| Untitled1 - OpenDffice.org Calc oy [=] 3}
Ele Edt Wew Insert Fomat Iools Data Window Help & x
-y — - ___— - PP R —
W S wf D
- - A -
by Jara Look i [ data_anabsis | «~EerE 1
a1 )| i ‘
A 1 -
1 Type: Text Document.
2z Size: 2,10 KB
[
[
[ 5 |
[
L7
]
9
10
11
12
e File name [aten_galery.et = o |
14 Files of type: [Tex 8V (esvttn ) 4| Cancel
15
s | Wersion | =l
1 I Readanly
16 A
A ) sheet1 _Shsstz Sheet3 _l
[Sheet 1 /3 [ Default 100% 3TD [ Sum=0

The text file can be imported easily into most data analysis and

spreadsheet packages.
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Export data Depthmap Data
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Introduction

rted

Getting

= = : Preparing VGA and axial
& Untitled1 - Openoffice.arg Calc analyses
File Edt View Insert Format Tools Data Window Helo
oD Importing a MIF/MID data
file
Ok
fi Entering observation data
Cancel
From rop. 1 = —I Adding a column
e Help Using the table window
" Fixed width Entering data
(% separated by S 5
Summary statistics
¥ Tab I” comma I gther
I semicolon I Space atter plots
[ Merge defimiters Text delimiter g - Simple scatter plots
Fields Pushing values to layers
Column type Cross map comparisons
[Standard [standard [Standard [skandard [Skandard = E ing d
[T]ret < =3 Object Count Observations xporting data
[2] 1.8 5.9 -1 §.513429
[ 11z 5.28 -1 4323607 Conclusion
[4] 1.48 s -1 2302585
5 Lz 5.z =1 4.406715
I 1.8 sz -1 4. 736158
7 lc > o < = < acean
il |
e — |
| ) | o )

Open Office (shown here) and Excel detect the correct options to
import by default.
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Edit View Insert Format Took Data Window He\p Preparing VGA and axial
g e AMNI@ Q‘Q @ analyses
Importing a MIF/MID data

CIREEEY: i fle e

[a1 =l ofm = = [ref ‘

al s [ c] D [ E [ F [ G [ H [ 1 | 3 =

1 [Ref o oy Object Count Observations visual Integration [HH] Adding a column

2| 0118 5% 798 551 8.91 Using the table window
3| 1118 528 531 4.98 6.41 o

4| 2148 5 58 23 534 Enterinefcata

s | 3158 52 39 4.1 528

6| 417 52 77 474 6.14

7| 5208 52 09 5.6 8

5| B 24 52 S 518 6.31

s | 7306 &3 498 7.8 8.3 Simple scatter plots
[l 8 278 &0 1e 4.0 5.7d Pushing values to layers
1| 9 304 502 131 6.98 703 «

i 3% £ 0 in 71 Cross map comparisons
15| 11| 304 486 kG 6.94 6.79 z _-—

14| 12 306 558 147 7.94 755 XPCItneicats

15| 13 305 598 570 7.81 857

16 | 14 305 6.38 125 6.64 692

17| 15338 64 42 41 537

15| 16 2.48 6.32 269 558 449

e 17 AR R a7 ans _I;I
LI;;IME—M—LI_T—I

Sheet 11 Default 100% [l Sum=0

For polygonal data, the file contains columns cx and cy which are
the coordinates of the centroid of the polygon. For point data, the
point location x, y is exported, and for line data, the end points
x1,y1 and x2,y2 are used.



Conclusion

This tutorial has covered entering observation (or other) data into
existing Depthmap geometry, displaying summary statistics for
columns, showing scatter plots and correlation coefficients, as well
as exporting data to spreadsheets and data analysis packages.

In doing so, it has introduced the key concept within Depthmap of
pushing values between layers.

Note that the tutorial has not covered the principles of statistical
analysis, and the results shown in the tutorial are for guidance

purposes only.
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