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London Connects Greater London 3D Model 
  
Introduction 
This document describes the methods of production used 
in the creation of the Greater London 3D Model.  The 
model has been supplied in 1km2 tiles with the following 
naming convention LC_<OS Tile Reference>_height 
data_product.shp.  This document is intended to provide 
the user with a detailed explanation of the methods, which 
were used in the production of this dataset and its 
attributes, allowing informed decisions to be made with 
regards to how best to exploit the data, and the 
information contained within.  
 
Source Data 
The 3D model was created based on Ordnance Survey’s 
MasterMap Topography Layer and Infoterra’s 1-metre 
London LiDAR dataset.  Infoterra’s 1-metre LiDAR 
dataset covers the London area within the M25 and was 
acquired in Summer 2005 using an Optech 2033 
Laserscanner.  OS MasterMap was used to provide the 
building outlines of the 3D Model while the LiDAR 
dataset was used to provide building height related 
attributes.  All the original OS MasterMap attributes were 
retained in the 3D Model. 
 

 
OS MasterMap Topography Layer and Infoterra LiDAR DEM 

 
Data Preparation 
Prior to the height attribution of the MasterMap data the 
LiDAR data was classified in order to create a DEM and a 
DTM.  LiDAR creates a Digital Elevation Model (DEM).  
The terrain surface is measured, including any trees, 
buildings, houses, or even people.  In order to create a 
Digital Terrain Model (DTM) or bare-earth surface, it is 
necessary to remove all these features. 
 
Building Attribution 
Buildings were attributed with building height values 
using two different techniques.  The first technique was 
based on the attribution of a centroid within each building 
with an elevation value from both the DEM and DTM 
(DEM_HGHT and DTM_HGHT respectively).  The 
DEM_HGHT and DTM_HGHT were then differenced in 
order to determine the relative height (REL_HGHT) of 
the building at that centroid.  The DEM_HGHT and 
DTM_HGHT represent the absolute height of the building 
and its underlying terrain respectively.  The London 
LiDAR survey was conducted with an absolute accuracy 
of +/- 15cm RMSE.  Relative accuracies will therefore be 
in excess of this. 

 
The location of the building centroid is calculated based 
on the label point of the building within ArcGIS.  There is 
no user influence of the location of this point as its 
position is determined in an entirely automated manner. 
 

 
Building centroid locations 

 
The second method used in the attribution of the building 
height values was based on the calculation of summary 
statistics within each building based on a difference 
image.  The difference image was created by subtracting 
the DTM from the DEM.  The resulting difference image 
therefore describes the relative height of all above ground 
features and as such all summary statistic recorded as 
attributes in the 3D Model (MEAN_HGHT, MIN_HGHT, 
MAX_HGHT, MED_HGHT and MODE_HGHT) refer to 
the relative height of each building. 
 
By overlaying the MasterMap buildings over the 
difference image the relative elevation values of each 
pixel falling with each building are recorded and 
summarised in order to determine the mean (average), 
minimum, maximum, median, and modal value of those 
elevation values. 
 
 
 
 
 
 
 
 
 
 
 
 
Lidar DTM (Orange) and DEM (Green) points (left), and DEM 
(top right) and DTM surface (bottom right) used to create the 

difference image 
Summary: 
DEM_HGHT 
Absolute elevation extracted from a 1-metre resolution Digital 
Elevation Model (DEM) based on a centroid location. 
 
DTM_HGHT 
Absolute elevation extracted from a 1-metre resolution Digital 
Terrain Model (DTM) based on a centroid location. 
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REL_HGHT 
Relative elevation based on the difference between the 
DEM_HGHT and DTM_HGHT value recorded at the same 
centroid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LiDAR DEM (top left), DTM (bottom left), and Difference 
image (right) for a single building.   

The above difference image returned the following statistics: 
 

MEAN_HGHT 4.49 
MAX_HGHT 5.29 
MIN_HGHT 1.94 
MED_HGHT 4.61 

MODE_HGHT 5.01 
COUNT 106 

 
MEAN_HGHT 
The average height within an individual building polygon 
determined based on an image created by subtracting the 1-
metre DTM from the 1-metre DEM 
 
MAX_HGHT 
The maximum height within an individual building polygon 
determined based on an image created by subtracting the 1-
metre DTM from the 1-metre DEM 
 
MIN_HGHT 
The minimum height within an individual building polygon 
determined based on an image created by subtracting the 1-
metre DTM from the 1-metre DEM 
 
MED_HGHT 
The median (the middle value when sorted in order) height 
within an individual building polygon determined based on an 
image created by subtracting the 1-metre DTM from the 1-metre 
DEM 
 
MODE_HGHT 
The modal (or most common) height within an individual 
building polygon determined based on an image created by 
subtracting the 1-metre DTM from the 1-metre DEM 
 
COUNT 
The number of cells in the difference image falling within a 
building polygon on which the Mean, Maximum, Minimum, 
Median, and Mode were calculated. 
 

Using the Data 
When using the 3D Model care should be taken when 
deciding which attribute field to employ in order to 
represent building height.  Research has shown that due to 
the discrete nature of LiDAR data the MODE_HGHT 
value is unreliable and should not be used.  Furthermore 
the accuracy of the remaining fields will depend on the 
both the nature and the complexity of the buildings 
represented.  In suburban areas (where buildings have 
simple geometries) the DEM_HGHT and REL_HGHT 
typically provides an accurate representation of a 
buildings absolute and relative height respectively.  
DEM_HGHT and REL_HGHT will also provide an 
accurate description of building height for small and large 
flat roofed buildings.   

 
Suburban buildings heighted by REL_HGHT 

 
Where roof types are complex (typically in larger 
buildings) it is suggested MEAN_HGHT, MAX_HGHT 
or MED_HGHT should be considered.  Finally where 
buildings have complex geometries then the user should 
review the available building height attributes carefully.  
Often the OS MasterMap will not describe the building in 
sufficient detail specifically where there are many levels 
of building structure within a single polygon.  In such 
cases the building height attribute used should depend on 
the users requirements.  Where it is important to represent 
the highest point of a building then the MAX_HGHT 
field should be used however if an average height of the 
various structures within a single building polygon is 
more appropriate then MEAN_HGHT or MED_HGHT 
should be used. 

 
City area buildings heighted by MAX_HGHT 

 


