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In the summer of 1990, Bartholomew's Cheltenham office started on the major task of assembling a 
geographical database of the London area. This is to extend out beyond the M25 from Guidlford to 
Harlow and from Windsor to Gravesend, an area over 4,000 square kilometres. This paper explains why 
the database was created and how a series of differential products have been derived from the base. Also 
explained are some of the difficulties and problems associated with the development. 

Introduction 
Bartholomew currently produce a very wide range of 

products for the London area. This was an important factor 
in taking the decision to develop a London Digital Data
base, since previously a separate base was required for each 
style of mapping produced. Consequently it made more 
economic sense to develop a single database than to keep 
maintaining several conventional film bases. The existing 
conventional bases had deteriorated to an unacceptable 
level, where it would have been necessary to create new 
conventional bases from scratch if the digital option were 
not taken up. Some of the existing products were difficult 
to revise, particularly the Nicholson 'Streetfinder' design 
where with uncased road symbols and an overall back
ground tint, most revision requires an extensive amount of 
awkward work with tint blocks. 

The basic criteria for the design of the database were 
defined as: 

i) The ability to replicate existing product designs. 
ii) The flexibility to develop new styles to new 

specifications 
iii) The ability to modify designs if required 

The current range of products that is being derived 
from the database is of very different designs covering 
several scales of mapping. (Currently mapping scales 
covered are from 1:6000 to 1:20000). The database struc
ture allows for the easy modification of all designs by 
changes in the output specification. 

Development of the Cartographic Database 
It is important to the project that data are captured from 

sources free of royalty to any other party. To enable this, the 
graphical data are extracted from vertical aerial photo
graphs. These photographs are taken at an approximate 
scale of 1: 12000 and are then enlarged to a scale of 1:5000 
to allow for easier data capture. An information team is 
responsible for assembling a wide variety of source material 
for the naming, classifying and revision of mapped detail. 
This is all backed up by a comprehensive programme of 
ground checking. 
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The database includes all types of object required in 
support of our range of street mapping - roads (digitised as 
centre lines), railways, paths, water features, public build
ings, landmarks, administrative and postcode boundaries, 
woodland, public spaces, sporting and leisure facilities and 
features of touristic interest - named and classified using 
over 500 different feature types. 

Each of these feature types is part of hierarchial struc
ture with every single feature having a specific feature code. 
The initial stage in the development of the database is the 
production of a transparent overlay to the aerial photograph 
for all linear information- railways, rivers and roads. The 
photo is the primary source of information for the overlay, 
on which only centre line detail is compiled. Onto this the 
names of features are added. A separate overlay is produced 
for area information. The photograph in this case is used to 
obtain accurate shapes and orientation of buildings and 
outlines for features like parks. This is supplemented from 
other information sources and existing in-house material. 
Every feature in the database is named which can either be 
the actual street or feature name or a generic comment such 
as "depot" or "works". This is important to the structure of 
the database to enable rapid identification of items within 
feature classes and a quick and efficient type extraction 
facility, since the comments attached to features are ex
tracted for a manual type stick up. 

The System 
The database is built using Mapdata software based on 

a PC network. Each workstation is attached to a digitising 
table with each workstation linked via Ethemet to a central 
file server which is used as the primary store for all map 
tiles that make up the database. Each map. tile covers an area 
of25 Km2• Whilst there is no topological structure inherent 
in Mapdata, linear data (roads, railways, rivers) are 
"snapped", i.e. junctions between segments are made at a 
common point This is very important feature in that it 
allows for a very neat appearance when the data are plotted 
as nothing is digitised beyond its true endpoint. The data are 
captured directly from the aerial photograph which is set up 
on the digitising table. The Single Photograph Aerial Rec
tification System (SPARS) version of Mapdata does away 
with the need to digitise from a stereoscopic image., as the 
perspective view of the photograph is converted to an 
orthogonal view within the software. 

When the data have been captured for a map tile for all 
of the linear information, the map flle is copied to another 
file before any displacements are made. For cartographic 
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exploitation of the database, certain displacements have to 
be made to produce a legible map image. Displacing objects 
such as buildings from roads and vice versa affects the 
geographic accuracy of the database, so undisplaced linear 
information is stored separately to be sold as geographically 
accurate data, and is maintained separately from the carto
graphically acceptable database. 

When a photograph is completed, a check plot is pro
duced. The specification for this plot incorporates the most 
constraining combinations of road symbol widths that are 
used on any of the derived products, reproduced at a scale 
of 1: 10000. Where required displacements are made to 
buildings away from roads, so that buildings are visible. 
Displacements are only made to roads where, when plotted, 
the roads overlap each other and appear to merge together. 
This procedure is repeated for each photograph until no 
more displacements are required. 

The use of road symbols wide enough to bear street 
names presents considerable technical difficulties when 
producing mapping of varying scales and designs. Every 
object represented in the database by an orientated symbol 
can be offset by varying amounts. The offset can be changed 
for each product depending on the width of the specified 
road line style. This allows the symbol to be seen in its 
correct proportions on the map without having to move it 
in the database, thus allowing more flexibility in the line 
widths that can be used. This can be seen in Fig. 1. The 
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symbol is digitised in its true position with the first point 
representing the centre of the symbol and the second point 
determines the orientation of the symbol. When the data are 
plotted out to the first specification with a narrow line style 
for the road, the symbol is offset towards the road so that it 
appears adjacent to the road and not some distance away 
from the road edge. This is important in detailed areas of 
mapping to ensure that symbols appear juxtaposed to the 
correct road. In the second specification no offset is required 
for the symbol as the wide road style will clip the symbol 
sufficiently for it to appear adjacent to the road. The layer
ing of the output ensures that the roads are plotted after the 
symbols, thus masking out the invisible portion of the 
symbol below. 

Street index database 
The street index is kept up to date in parallel with the 

graphic database. Features in the graphic database are 
named and coded according to the feature classification. 
The names of streets and roads make up the core of the 
index, while separate indexes can be extracted for other 
categories of information like places of interest. The struc
tured order of the index forces every entry to have a unique 
key. Since the index currently contains over 75,000 street 
entries, the index structure has to take into account not only 
the street name but also the postal district and where no 
differences can be identifed at this level a further identifier 
is required such as the name of the locality or of an adjoining 
street. The index is structured so that any new entries are 
automatically inserted in their correct location in the index. 
Because of the referencing system that is used, indexes can 
be sub-selected. by programs written in-house for all atlases 
and sheet maps derived from the database. 

At present the graphic and non-graphic (index) data
bases are not linked together, but a system is being 
developed to maintain the entire system in an Arc/lnfo
Oracle structure, so that both graphic and non-graphic 
attributes of objects can be updated simultaneously. 

Cartographic Output 
High-quality films are produced through the Scitex 

R280 system and also via the Linotronic 200P system. Files 
are prepared from the graphic database in DIG (linear 
information), ARF (polygon seed information) and SIF 
(symbol information) and processed through the Scitex. 
Type labels are extracted from the Mapdata comments and 
set using Aldus Pagemaker and then output through the 
Linotron onto stripping film. These are then patched down 
conventionally onto ftlm overlays. These type films are then 
scanned into the Scitex system from which combined films 
of graphics and type layers are plotted out in 4 ftlms. This 
is the final stage in the production of digital street maps, 
which is summarised in Fig. 2. 

Conclusions 
Since the Bartholomew London Digital Database pro

ject was started in July 1990, a series of sheet maps and 
atlases has been produced. This has shown that it is possible 
to create products of widely differing design, scale and 
information content from a single database. As the database 
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expands and develops the range of products is set to increase 
further to provide a comprehensive selection of London 
mapping. 
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TYPE SURVEY 
The International Typeface Corporation (ITC) has re

ported on a North American survey, conducted by Cynthia 
Hollandsworth, manager of design and type development 
for Agfa Corporation, which rates the popularity of type
faces. 

With the aim of presenting a snapshot of type usage, 
Hollandsworth contacted 3,000 graphic designers, service 
bureaus and typographers. The results point out - contrary 
to popular belief- that designers do not use many typefaces. 
The most popular are listed below in terms of their percent
age use: 

16% ITC Garamond 
10% Helvetica 
10%Futura 
08%Goudy 
06%0ptima 
04% Century Old Style 
04% ITC Stone 
03% ITC Berkeley 
03% ITCEras 
03% Univers 
02% ITC Souvenir 
02% ITC Clearface 
02% Adobe Garamond 
02% ITC Franklin Gothic 
01% ITC Kabel 
01% ITC Galliard 
01% Fritz Quadrata 
01% ITC Benguiat 
01% ITC Cheltenham 
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