
TACTILE MAPPING AND MILTON KEVNES 

Andrew Tatham 
The development of the new technology of micro-capsule paper, which as the name suggests is a spe
cial paper -coated with micro-capsules, opens some exciting possibilities for tactile mapping. 

Athough a recent SUe Bulletin article has described 
the processes involved in constructing 'Tactile Town 
Maps', that is orientation maps for visually handicapped 
people (Greatorex, 1986), there is a good reason for return
ing to the topic. This is the development of the new 
technology of micro-capsule paper, which as the name sug
gests is a special paper coated with micro-capsules, 
containing alcohol. As a result, if a black image is put on 
to the paper, and the paper heated to 125" e, the black areas 
absorb the heat, the alcohol boils, and the capsules expand 
to give a raised image. It is a very simple and rapid process. 

Drawbacks 
Two notes of caution are necessary, however. The first 

is that there are drawbacks specific to this technology. The 
paper is, not surprisingly, quite expensive compared with 
brailon - the plastic used by Greatorex (and many others). 
It also gives a less sharp image, and one which degrades 
with continued use. It is very difficult to make use of dif
ferential height as a variable. On the other hand, the 
preparation of the master is quick and sttaightforwanl, and 
the raised image is produced in five seconds. Furthermore, 
recent experiments have shown that if colour is printed 
alongside the black image, only the black will raise - which 
presents _exciting possibilities for maps for the blind and 
partially sighted. 

The second note of caution is concerned with tactile 
cartography in general. This is that the image must be tac
tually discriminable. It is a simple physiological fact that 
the eye is a better sensor than the finger. Crudely stated, 
this means that tactile symbols must be larger and dis
tributed more coarsely than their printed counterparts. 
Furthermore, not all symbols are tactually discriminable, 
especially those with fme detail. Even amongst the set of 
symbols which are tactually discriininable in the abstract, 
there are undesirable groupings of symbols. In practice this 
means that it is not likely to be able to achieve a graded scale 
of more than three or four intervals, nor any map with more 
than eight to ten point symbols; or six to eight line symbols, 
or four to siX area symbols. A map with a combination of 
classes of symbols should not have more than fifteen to 
twenty symbols in total (McCubbin, 1988). 

BrallleText 
On tactile maps, the text is frequently in Braille. This 

was fust developed just over 160 years ago by Louis Braille 
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from a military night-writing system. The system uses 
combinationsofuptosixdotstoformlettersofthealphabet, 
numerals, and punctuation. It is possible to prefix a word 
by a combination to indicate a change of case, a change to 
italic, or a change to numerals. A second combination in
dicates the change back at the end of the word, phrase or 
number. In tactile mapping, however, the options of case 
and style are rarely used, and numerals sparingly so. The 
chief reason for this is that the addition of the indicator uses 
extra space. Since each combination of dots, or cell, oc
cupies a standanl space of 6 mm x 4mm, this extra space 
can be quite extensive. Another aspect of using Braille is 
that since, as just mentioned, Braille cells have a single 
standard size, whatever the original size of lettering that is 
being rendered in Braille, it will always fmish up in the equi
valent of 26 point letterpress. It is as though all text has to 
be set in 26 point upper case Univers Medium. 

It might be thought that a simple enlargement of the 
original material until its symbols became tactually discri
minable might obviate the difficulties discussed above. 
Unfortunately this is not so. This is because while a sighted 
map user reads a map synoptically, the unsighted map user 
must read the map sequentially. In order to do this, he or 
she requires not only a datum point, such as the sheet cor
ner, but also a way of relating any other point to that datum. 
The relationship has to be understood in terms of contigu
ous hand spans, and the maximum extent of a map must 
therefore be the total span of the user's two hands with 
thumb tips touching, that is to say circa 40 cm. As a result 
of this requirement, tactile maps have a finite size, which 
enlargement of an original would soon outstrip. Further
more, in practice, there is a limit to the number of segments 
into which the original can be divided and thus simple en
largement cannot be the whole answer. 

It might next be thought that the difficulties could be 
overcome if the mapped information can be reduced to a 
very basic level, comparable to the sequential code used in 
mobility training. In this instance the method is to wa1k for
want until a down kerb is reached. At this point there are 
five alternative instructions :-

TL Tumleft 
TR Tumright 
XL Cross to up kerb and turn left 
XR Cross to up kerb and turn right 

XS Cross to up kerb and go straight on 

These are repeated at every down kerb until the desti
nation is attained. In this system, travelling becomes a 
string of codes :-

TL TL XR XS XS XS TR XS XL 

In its own terms, this is quite efficient, but clearly it re
quires a new code string for every route, which implies that 
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there must be someone to prepare the new string. It also 
does not permit the establishment of relationships between 
strings so that, for example, a user possessing strings for 
routes A to B and A to C cannot go from B to C except via 
A, which could well involve an unnecessary detour. The 
use of such sequential methods also overlooks an important 
principle, which is underlined by the usage 'visually handi
capped people' rather than 'the visually handicapped •. This 
is that visually handicapped people have similar hopes and 
aspirations to all other people, and should have the the op
portunity to enjoy as full a life as their sighted peers. Making 
a tactile map is therefore a compromise between the prin
ciple and the practical; between making a map as confusing 
for an unsighted person as it is for a sighted person and mak
ing it as clear for one as it is for the other. It certainly can 
work both ways. Recently, a pocket size tactile line diag
ram of the Washington Metro has had to be printed on paper 
as well as in tactile form because it has proved so popular 
with the travelling public! (Wiedel, 1989) 

The Milton Keynes Experience 
It is now necessary to turn from general principles to 

their operation in practice, in the context of a map of Mil
ton Keynes. It will be understood from the comments made 
above concerning travel being a sequence of simple com
mands, that one of the most difficult environments for a 
visually handicapped person is a large open space, particu
larly if it has a scattering of obstacles such as litter bins, 
planters, and seats. 

Milton Keynes shopping centre is just such a place, and 
an additional difficulty is that as it is a regional, or at least 
a sub-regional centre, it is well used and noisy, thus denying 
the visually handicapped the locational cues of recognisable 
sounds. However, because of its wide catchment area, there 

are a number of visually handicapped people who use, or 
wish to use, the centre, and the local mobility officer in the 
Social Services Department of Buckinghamshire County 
Council determined that a tactile map could be of value. 

Once it is determined that a tactile map is to be made, 
the frrst requirement is a base map. This was provided in 
the form of the 'Shoppers' Guide to Central Milton 
Keynes'. The cartographer has two problems, in addition 
to those outlined above, to be overcome in this project. The 
first is common to all shopping precincts, and that is that 
both the tenants and the physical layout of the shops (the 
position of the door in the facade, for example) change quite 
frequently. The second is that the Milton Keynes Centre is, 
proportionately, very long for its width. Given the density 
of information that must be shown, this means that it is im
possible to put the whole onto a single map; a key sheet 
followed by a number of larger scale sectional maps will be 
required. This, fortunately, helps ease the first problem, as 
individual sheets can be revised for new store layouts with
out the whole needing to be redrawn. Furthermore, as the 
shops will all be numbered, as on the original, any changes 
in ownership can be recognised by a simple change on the 
respective pages of the index to shops which will accom
pany the map. It should be noted at this point that user 
feedback from other maps suggests that the map alone is 
not sufficient, a text or taped guide at the start adding great
ly to the user friendliness of the work. The map of Milton 
Keynes is still in the course of production, and it may be 
hoped that such a guide could be incorporated in the fmal 
version. 

The central part of Figure 1 shows the original'Shop
pers • Guide •. On the left of the figure, the outlines of the 
draft for the tactile map can be seen combined with the orig
inal. It will be noticed, that in order to accomodate the 
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braille labels, the originallinework has to be distorted. On 
the right, the draft for the tactile map is shown on its own, 
demonstrating the clarity..that Wi1lbe ·achieved. The same 
effect can be seen in Figure 2, which is part of one of the 
sectional maps. In this case, the internal walls of the blocks 
have had to be moved, again to accomodate the braille, al
though the position of the entrances has been maintained to 
within the limitations of the scale. Clearly, the positions of 
the doors along the Arcades and Walks of the shopping 
centre are much more important than the extent of the ac
tual shop floor,· particularly as the latter is likely to be 
obscured, even for the sighted shopper, by shelving and 
racks. 

Work on this map is currently in progress, and the next 
steps will depend on the eventual medium of production. If 
it is to be produced on micro-capsule paper, fair copies of 
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the draughts will be made, and these will serve as the mas
ters for the reproduction. If the maps are to be made in 
brailon, the masters will be made direct from the draughts, 
braille labels, area patterns and the shop blocks being stuck 
on to a base and then thermoformed. It is hoped that the 
maps and other tactile infonnation will be available in the 
Shopping Centre during the next twelve months. 
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