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THE FEDERAL MINISTER FOR HEALTH
Horst Seehofer, MdB

Foreword

Partially sighted people frequently have problems finding their way if they are outside
their familiar surroundings. This has a considerable effect on the mobility of the
people involved. They reduce their area of activity more and more in order to reduce
the danger of accidents and their feeling of gross insecurity.

For almost all people visual design plays an important part in helping them to find
their way around buildings and the technical environment. For this, contrast,
brightness, colour and shape are very important. This is especially true for partially
sighted people.

While not every sight impairment can be compensated with planning and building
measures it is, however, possible with pieces of information that offer a strong
contrast to make a contribution to extending the mobility and to improving the safety
in public places. Contrasts are often the only way to help partially sighted people who
live alone and to enable them to find their way around buildings and to use public
transport or the PC screen.

Both in transport planning and in the design of public places, the interests of people
who have limited sight and ability to find their way about - and this includes a
growing number of older people - were in the past insufficiently or not at all
considered. This was partly due to the lack of a scientific basis for the special

requirements for the design of signs for the partially sighted. -

This handbook fills this gap in the knowledge and provides information. It contains
proposals and recommendations for use in practice, which when used consistently can
be of advantage to all men and women in society. The information available to
pedestrians and users of public transport and help in finding their way about was far
below the standard which was available elsewhere, for example, for road traffic.

The proposed arrangements do not involve any special costs, if they are put into the
scheme at the right time, that is to say at the planning stage. In addition it seems to
me to be essential to include the expertise and the experience of people whose
mobility is restricted because of a disablement, at an early stage in the planning and
consultation. The subsequent correction of planning omissions is, on the other hand,

much more difficult, and in any case more expensive.

The local self help groups are the proper and, in particular, the practically proven
experts in their own field, whose support the local authority, the planning offices and,

not least, the relevant training places should enlist.

Signed
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Diisseldorf

Ministry for Work, Health and Social Affairs of the County of Baden-Wiirttemburg,
Stuttgart

The Sachsen Ministry for Social Affairs, Health and Family, Dresden, with comments
from:

Social Association VdK Sachsen, Chemnitz
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Language Wording:
The use of the male grammatical form for people also includes people of the female
gender.

Connection to other Codes of Practice and Standard Works:

A series of examples was recently developed and many of the examples used were
prepared from data obtained from drawings from other documents, especially from the
Handbook “Designs for public places which are pleasing to the public and suitable for
disabled people” (Ackermann et al., 1992) in order to give details of dimensioning and
other data.

Reference to nationally valid legal specifications and internationally valid
agreements:

The purpose of this Handbook is to show the latest technical standards but it does not
replace national legal requirements or internationally applicable agreements.
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Signs and abbreviations:
> Boundary of the contrast between two surfaces or fields

S~ Refers to other places in this Handbook

3 Refers to literature; codes of practices and other documents

I Bar refers to the notes in the margin
Unit of measurement for the light density (starting point for the perceived brightness):

cd/m® = light strength (measured in candela) per square metre
(see Hentschel 1994, Pages 31 et seq; 36 et seq)

Simplified method of citation for final report of research project “Contrast
optimisation”
The research report is cited in this Handbook just with the designation “Contrast

optimisation” or research report “Contrast optimisation™. In the bibliography list this
report is referred to under the author Echterhoff et al. (1995).

The final report of the research project “Contract optimisation” can be seen in
or borrowed from the following libraries (catalogued under “Echterhoff, W....”
and the other authors) among other places:

Medical Central Library of the Otto-von-Guericke-University, Magdeburg
Leipziger Str. 44

D-39120 Magdeburg

Tel.: (0391) 671 4305

Tax: (0391) 671 4317

Library of the Bergischen University Gesamt Hochschule, Wuppertal
GauBstr. 20
Gebédude BZ

D-42119 Wuppertal
Tel.: (0202) 439-2690 or - 2691

Summaries of the final report of the Research Project “Contrast-optimisation”
can be obtained from

Federal Ministry of Health
Broschiirenstelle

Am Propsthof 78a

D-53121 Bonn

Tel.: (0228) 941-1332 or - 1333
Fax: (0228) 941-4972
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PART A

Recommendations
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The problem

The initiative

The research
group

Make possible
sufficient cont-
rast and aesth-
etics

1 Objective and principles
1.1  Sight and visual perception

In September 1990 the Working Group “Designing the environment for
disabled people” of the Federal Association for Rehabilitation discussed
for the first time in depth how the mobility of people with impaired sight
could be improved by designing buildings so that the features had a lot
of contrast. There was some doubt as to whether black and white gave
an optimum contrast.

A visual contrast is produced by a difference in brightness, but there
were no agreed experimental results, or usable published
recommendation available. It was still not clear to what extent the use
of colour combinations could assist in providing a sufficiently strong
contrast for people with impaired sight. In parallel to these
considerations, initiatives were being developed with similar objectives
by other Institutions, and of these special mention should be made of the
work of the German Retinitis Pigmentosa Association (DRPV).

In May 1991 a small group of experts met at the instigation of the
Federal Ministry for Families and Pensioners, that was responsible at
that time, in order to discuss these questions. They found that there was
a lack of relevant scientific knowledge both for the areas of
ophthalmology, perception psychology and for light technology, so that
the question could not be answered reliably or even approximately. The
discussion concentrated on the preparation of the scope for a research
project, which of necessity had to be wide ranging and required the
formation of a research group. After the necessary finance had been
made available by the Federal Government, the project work was carried
out from October 1992 to the end of 1994. The findings of the final
report offer new planning criteria for the use of contrast, brightness,
colour and shape to architects, civil engineers, interior designers,
designers, lighting designers, graphic designers, as well as public,
industrial and private customers, without taking into account the
objectives of aesthetics, economic practicability and the technical

quality.

The Federal Ministry for Health considered it advisable to give the main
conclusions of the research report in a suitable form for use in practice.

-In this connection it should be mentioned, in particular, that it was not

intended to prepare isolated special solutions for the different types of
sight impediments but suggestions and recommendations which would
be beneficial to all citizens.

Improving the visual information in public places
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The gurpose f_ This Handbook gives the results of this objective. It is recommended for
this Handbook is <o by all planners in the public and private sector. The scientifically

to help practical . ) ;

application interested reader is at liberty to study the final report of the research
group.

Main components

inthe designof  Contract, brightness, colour and shape are the main components in the

theenvironment  optical design of our buildings and technical environment. For the
person who has to find his way around in this environment they are of
crucial importance, since up to 90% of the signals which he picks up to
find his way around are not needed by sighted people who have visual
perception.

Finding ones way around is made easier if objects are recognisable by
contrast, brightness, colour and shape. It is made more difficult when
the light is poor, when things are lost in environments of similar colour
or if the shape is not conspicuous.

People’s visual system determines whether contrast, brightness, colour
and shape are sufficient in a given environmental situation to enable
people to find their way about in safety. Therefore it is important at
least to know in principle how the visual system I functions and what it
can do under normal circumstances.

&
Appendix 1

Ill;::lv ; ;’;:pt_ I The construction of the eye - very much simplified - can be compared (3

ion to a spherical shaped camera with attached “data processing”. It has an Textbook by
optical system, which consists basically of the cornea and lens. The lens Lachenmayr
adjusts for distances in a similar way to an automatic focusing lens. (1995)
With the iris the eye has an aperture which becomes larger or smaller
depending on the brightness. Finally the retina at the back of the eye
corresponds to the projection wall on the camera.
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Inside the eye between the lens and the retina is the so-called vitreous
humour (see Figure 1).

GLOSSARY FOR FIGURE 1

1. Ciliary body

2. Lens

3. Cornea

4. Sclera

3, Pigment epithelium
6. Choriod

7. Optical nerve

8. Vitreous humour

9. Macula

10. Horizontal section

11.  Figure 1: Section through the human eye

The retina The process, which decides whether we see in black and white or in

f;fo‘:f:; g colour, begins in the retina. The retina has various layers of sense and

black and white  nerve cells in front of the layer of the actual sight cells (see Figure 2).
vision -

Improving the visual information in public places
Federal Ministry for Health, Bonn 1996 -18 -



GLOSSARY FOR FIGURE 2
12.  Gangliacells
13.  Synapsislayer
14.  Inner
15.  Outer
16.  Fibres of the optic nerve
17.  Amacrine
18.  Cell bodies
19.  Pigment epithialium
20.  Cones and rods
21.  Bipolar horizontal cells
22.  Figure 2: Section through the retina
There are two types of vision cells. Cones and rods.
Cones are used for sharp vision and reading. In addition cones enable us
to perceive colours in daylight or corresponding artificial light. There
are three different types of cone for detecting the colours yellow, green
and blue L.
These three types of cone enable all colours to be perceived with the
help of the associated “data processing”. These cones do not work when
~ the light conditions are poor.
The rods, on the other hand, are only light-dark-sensitive and help to
perceive rough shapes and movements. Since they enable people to see
in the dark they are some 10 000 times more light sensitive than the
cones. The rods need a period of about half an hour to become

accustomed to the lighting conditions in order to reach almost their full
performance in the dark (darkness adaptation).
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Macula:
Compression of
cones

Reduction of the
visual
perception as a
result of sight
impairment

Partially sighted
people seek help
in finding their
way around in
the immediate
vicinity

The vision cells are differentially distributed over the retina. The
density of cones is greatest in the centre of the retina, called the macula.
It is here that the picture resolution and colour differentiation are best
and the sharpness of vision is greatest. On the periphery there are fewer
cones and consequently vision is not so sharp. On the edge of the field
of vision the sharpness of vision is only 1/50™ of the sharpness of vision
in the macula. The macula can be lined up with the object to be seen by
eye and body movements I.

Under poor light conditions nothing can be seen at this central position
however. Obstacles which are indicated on the macula under poor light
conditions are, therefore, not detectable (dark skotom).

Each part of the eye can partly or completely loose its function, be it due
to hereditary causes, because of an illness or due to age. Relatively
frequent is a clouding of the lens (cataract), a degeneration of the retina
material (macula degeneration) or increased eye pressure (Glaucoma),
which damages the optic nerve and finally can completely destroy it L. If
the rods do not work, people suffer from night blindness. If the cones
fail then people become colour blind and if people suffer from total
colour blindness then all three types of cones have failed. If colour
blindness occurs it is most frequently the red-green defect (that occurs in
8% of men but only 0.4% of women), in which shades of grey are
generally detected for the red and green.

The sensitivity of people with sight disabilities for contrasts is generally
lower than for normally sighted people. Better contrasts consequently
increase the mobility of partially sighted people, and, in addition, make
it easier for normally sighted people to find their way around.

Partially sighted and normally sighted people differ in their ability to
find their way about (see Figure 3).

Partially sighted people more frequently seek help in finding their way
in the immediate vicinity than normally sighted people (e.g. large
objects and moving objects) and especially for objects that offer a high
degree of contrast. Large spaces, therefore, often cause partially sighted
people big problems. The remedy for this is the visual structuring of the
surface of the walkway or the careful positioning of large objects which
have plenty of contrast (such as sculptures or valuable cultural historic

works).
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Basic aspects of
the Handbook

Figure 3: Orientation points of normally sighted people (triangles)

and partially sighted people tested (circles) |

In view of this technical background it is true to say, that a technically
appropriate and suitable arrangement of contrast, brightness, colour and
shape helps partially sighted people find their way about in buildings
and the technical environment. Improvements in these features also
benefit all normally sighted people, not only by making them more
aware of their surroundings, but also by reducing the number of danger
points and the associated reduction of accidents.

This Handbook considers the following aspects:

In daylight and under equivalent lighting the eye develops its full
capacity because the cones work, and as a result the macula
enables maximum sharpness of visibility to be obtained.

The power of the eyes is very much reduced in darkness because
the macula which is the place of sharpest visibility is not
working, and because the sharpness of vision on the periphery of
the retina falls very quickly.

The absence of colour vision in darkness means that in place of
colour signals only their brightness can be detected.

The ability of people to find their way about in dangerous places
or critical points on the road or in situations which require a fast
decision should be made easier by full and shadow free lighting,
which gives a high sharpness of vision and colour recognition |
and by the choice of high contrast colours or materials.

Not only partially sighted people, but all citizens require
optically clear and easy to understand visual information, to
enable them to take on the spot decisions, and to fully understand
a complete situation (e.g. the way up a flight of stairs or the
design of the area around a bus stop).

Since the macula is no longer able to give maximum resolution when it
is dark, objects and signs must be perceptible in darkness by shape and
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dimensions.

Various requirements for visual information are laid down in this
Handbook. The planners and experts thus have the possibility to plan
and carry out designs appropriate to the situation. Requirements from
architecture, environmental protection, listed buildings as well from
Town and Traffic Planning can be given additional support by the
recommendations from this Handbook. The technical implementation
into the practical situation depends on the local and individual
possibilities and conditions. By integrating these recommendations into
the daily work a community can reap a big advantage in functionality
and in the quality of life.

1.2  Definitions

1.2.1 Angle of vision

The size of the angle of vision (o) is of major importance for the
recognition of properties, objects, signs or lettering. If the angle of
vision is increased, in general, the visual perception of an object is
improved.

The angle of vision is that angle, which the rays of light from the
outermost boundary points of an object form at their point of intersection
in the eye. The distance of the observer from any object and the
magnitude of the objective (see Figure 4) need to be considered.

Eye Object size

Figure 4: Illustration of the angle of vision o

If the observer approaches the object he will have a larger angle of

vision (see Figure 5).
Eye 1 Eye 2 Object size
Distance 2
Distance 1
Figure 5: Different angle of vision o, and o, after coming closer

(from eye; to eye,) for the same size of object.
Approximate formula to calculate the angle of vision:

a = arc. tan (___object size )
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distance from eye

It should be remembered that if the angle of vision is too great, partially
sighted people with a restricted field of sight can only pick out sections
of the object.
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1.2.2 Sharpness of vision

The sharpness of vision S or the letter V for visus is a measure of the
ability of a persons visual system to recognise small structures, e.g. the
recognition of two points which are only a small distance apart. The
sharpness of vision S = 1 is achieved, if two points, which have a
distance apart of one angular minute (1 = 0.01667°) can be perceived as
separate points. The sharpness of vision S is defined as the reciprocal of [Q

the angle of vision (in minutes of arc) of two points I Hentschel,
(1994, S. 55)
S=1
ai

A person consequently has a visus of about 1, if he can see two points
which lie 1.5 mm apart at a distance of 5 m. In practice the visus is also
measured by the identification of signs (e.g. letters). In order to get
1dentical visus values in these tests the test signs are made bigger by a
factor of 5 in comparison to the distance apart of the points measurement
described above (thus 7.5 mm here). The degree of sharpness of vision
is used for the overall determination of individual performance limits
and cannot be used to determine requirements for contrast, brightness,
colour and shape of objects

1.2.3 Contrast

A distinction is made between light density contrast and colour contract
(for a demonstration of contrasts see figure 6).

Figure 6: Demonstration of different contrasts

If the object and background both have neutral colours or if the object
and background have equal colour density there is no colour contrast. In
this case only the level of the light density contrast has a decisive =
significance for the perception of objects and situations I.
Appendix 1
Contrasts serve to differentiate between visual objects. From this it
follows that the recognisability of objects is very much reduced, if the
contrast (light density or colour contrast) is small. On the other hand a
high contrast to the background makes it much easier to differentiate
important objects.
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Light density
and colour
contrasts serve
to differentiate
visual objects

Signs and
information
carriers

1.2.3.1 Light density contrast

The light density contrast is a measure of the difference in the brightness
of an object compared with its background.

The following definitions for the light density contrast K are used in the
investigations carried out in the project “Contrast optimisation™

K=Ls-L
Lo+L

L, = Light density of the object (see Figure 7)
L, = Light density of the background (see Figure 7)

Background with Arrow with light density
light density L, L, (object)

Figure 7: Illustration for the definition of light density L, (object)
and light density L, (background or surrounding area)
Small arrows () mark the limit of the contrast between
two surfaces or fields

With this formula it is possible to obtain a value for the contrast between
-1.0 and +1.0. The values -1.0 and +1.0 are the maximum values. If the
object is brighter than the background or the surrounding area, the
contrast value is positive. Negative contrast values mean that the
background or the surrounding area are lighter than the object. If it is
merely a question of the absolute level of the contrast, the value of the
light contrast K is taken absolutely (in this handbook negative contrast
values are basically given in absolute values):

K| =|Lo-L
| Lo+ Ly

| | = Designation of an absolute value
L, = Light density of the object
L, = Light density of the background

Contrast values can, however, also be used as analogue percentage
values. Thus, for example, from the value +0.51 the value 51% is
obtained.

Visual information needs to be carried on a sign board, which must be
considered with the design of the lighting (see Figure 8).
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Information
boards with a
light that shines
on them

Internally lit
information
signs

Information signs

Luminous surroundings = Background with light density L

Figure 8: Illustration for the definition of the light density of an
information sign in relation to the luminous surroundings

(light density L).

Small arrows (%) show the boundary of the contrast
between the information sign and the Iluminous
surroundings.

An information board and a sign on it can reflect daylight or the light
from an artificial illumination (information boards and signs lit by lights
directed at them), and thus the visual information can be made
recognisable.

Internally lit information signs I which already have a light density
contrast inside them must have sufficient contrast to stand out from the
surrounding area.

1.2.3.2 Colour contrast

Besides the light density contrast, a colour contrast can give additional
information for orientation in a neighbourhood.

A colour contrast is achieved by a different colour arrangement
(independent of light density differences) of object and background.
The colour contrast describes the distance of the colour location of the
object from the colour location of the background. Colourblind people
obtain visual information depending on the degree of their disability in
the first place by means of the light density contrast.

1.3 Lit and internally lit information signs

1.3.1 Lit signs

The lights shall be so arranged that a good colour and contrast
perception is achieved. In addition the street lights should be above the

pavement and not above the carriageway; at least they should shine their
light in the direction of the walkwayl.
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Avoidance of
light in a narrow
wavelength

band

Automatic
adjustment of
brightness to
avoid blinding

It should be possible to use the arrangement of lights (e.g. in a row along
or above a path) as a means of helping people to find their way. The
light from lighting equipment should be as close as possible to the
composition of the spectrum colour for daylight, in order to ensure that
contrasts achieved by different colours are still recognisable.

In the transitional areas between spaces with artificial lighting and
spaces or areas on which sunlight can shine directly, the brightness
should be gradually changed, in order to make it easier for the eye to
suitably adjust. In this way, for example, a necessary darkness
adaptation for finding ones way can be achieved in cases of extreme
light-dark-transitions.

The photometric figures for the surroundings must be known if practical
decisions are to be taken on the type, strength and arrangement of the
lighting fittings. If this is not possible, at least the light strengths given
in standards and codes of practice (measured in lux, abbreviated Ix)
should be reached. If possible, measurements of light density should be
made L.

Optimum lighting is available for partially sighted people if a uniform
light strength-level exists and the mean light density is between
L =100 cd/m® and L = 500 cd/m’, and ideally in the range between
250 cd/m” and 300 cd/m” L.

If a lighting level in a staircase of only 10 cd/m?, is to be provided, in
general, a horizontal lighting level of 200 Ix is necessary at floor level
with a dark grey floor (“Research report Contrast optimisation” I).

Provided white markings with a higher degree of reflection are used, a
lighting strength of e.g. 50 Ix is sufficient. The material used for thisisa
white line with a light density coefficient of 0.20 1

1.3.2 Internally lit signs

Information signs can also emit light themselves (so called internally lit
information signs) and in this way convey the visual information. They
should be used where lighting similar to daylight cannot be used.

To avoid blinding, self illuminated signs should be used which
automatically control their brightness. By this means the minimum
contrast between sign and background can be achieved under different
light conditions. Retroreflecting materials can replace self illuminating
signs, if the contrast properties are not changed by a change of lighting.
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Only use
intermittent
lights and
glittering objects
when there are
special reasons

Computer
controlled
information
systems

Examples in
which
orientation help
is particularly
important

Intermittent light produced, for example, by flashing lights, can
considerably affect the visual perception and should only be used in
exceptional cases for the purpose of drawing attention to areas of special
importance for information. This also applies to highly reflective (very
glittering) objects 1.

Computer controlled information systems should meet the
recommendations of this handbook on the monitor or on the display.
Some of these recommendations can only be achieved if the software of
the computer controlled information systems has been suitably changed.
So, for example, the required brightness differences on a screen can be
preprogrammed by corresponding software commands, checked or
achieved by instructions to the user. The same is true for colour
contrast. :

1.4  The basis for the recommendations

The results of the research project “Contrast optimisation” confirm that
suitable high contrast markings help partially sighted people to find their
way about. The use of high contrast markings can also lead to better
recognisability. Aids to orientation should be used where the following
conditions apply:

- High safety requirements, especially for partially sighted people
(e.g. road crossings and traffic islands for pedestrians, railway
platforms, steps, building sites and other dangerous obstacles:
Road and railway station furniture, cordoning off rails and
protective bars, advertising hordings, masts of all types in traffic
areas, which are accessible for pedestrians, especially on
footpaths),

- restricted visibility of the road area cr buildings accessible to the
public (e.g. pedestrian areas, large town road intersections, mixed
areas, large squares, large halls and building areas),

- Areas which partially sighted people need to use a lot or areas
and equipment that is highly frequented by partially sighted
people (e.g. Reha-equipment, teaching equipment, partially
sighted schools, eye clinics),

- dedicated guiding requirements for the disabled from and to
certain areas, equipment and objects (e.g. entrances, stopping
places, stations, waiting rooms, booking halls, telephone cabins,
WCs etc.), and

Improving the visual information in public places

Federal Ministry for Health, Bonn 1996

AR

=
Appendix 4



Neutral colours:
from black
through grey to
white

Light signs on
dark
background
should be made
larger

Colour
combinations
can reinforce
contrast effects

- where several of these conditions occur at the same time (thus,
for example, almost all of the above-mentioned criteria apply on
stations and interchange places of the local public transport
system).

Colour combinations with small light density differences, such as the

combination of white and yellow (light/light) and of blue with black

(dark/dark) are difficult to recognise. The colour combinations, which

are considered advantageous have one or more of the following

properties:

- large differences in the light density (black on white, black on
green),

neutral component (white on blue, white on lilac, white on red,
green on black),

- combination of complementary colours (yellow on blue)
and

- use of red only as a dark component (white on red,
yellow on red).

These general specifications apply to signs with a large surface area. A
background that is too dark by comparison with the foreground is
perceived differently by some partially sighted people as far as the
subjective sensitivity of colour combinations is concerned. Light letters
on a dark background (e.g. light times on a large dark timetable
background) are more difficult to read than the other way round L.

This is due, among other things, to the resultant reduction of the light
density in the surrounding field. It is recommended, for example, that
white letters on black ground should be about 25% bigger than black
letters on a white ground.

The combination “red/green” is not recommended since about 8% of all
men and 0.4% of all women are affected to varying extents by red/green
blindness I

Besides light-dark contrasts (e.g. white on black) colour contrasts offer
additional help in orientation. Yellow and green are recommended as
colours on a neutral background (black through grey to white). For
colour-colour combinations light foreground colours (yellow, green)
should be chosen on a dark background (lilac, blue, red, black). Colour
combinations with red have a special significance, since red obviously
indicates a danger signal. Thus, it should be remembered that red should
only be used as the dark component since in this case the lighter sign can
also be seen by people with red/green colour blindness.
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A list of contrast reinforcing colour combinations is given in Table 1:
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Foreground Background . Contrast display

Yellow Lilac Light on dark

Yellow Blue Light on dark

Yellow Green Light on dark

Yellow Red Light on dark

Yellow Neutral Light on dark

Green Lilac Light on dark

Green Blue Light on dark

Green Red Light on dark

Green Neutral Light on dark

Red Neutral Light on dark

White Lilac Light on dark

White Blue Light on dark

White Green Light on dark

White Red Light on dark

White Neutral Light on dark

Blue Green Dark on light

Blue Neutral Dark on light

Black Green Dark on light

Black Neutral Dark on light

Table I: Recommended colour combinations (selected list)

: Summarised from the investigations in the research
report “Contrast optimisation” I ; 0

“Contract
optimisation”
(Page 210,
Appendix C

The light density contrasts, which are used for markings in public areas 3 )
should always be over the established threshold contrast for that

particular situation (the minimum contrast which just enables an

individual object to be recognised ). In this connection the intended

minimum recognition distance, the size of the object and the magnitude &

of the angle of vision need to be considered I. Appendix 2

Normal sighted people apparently need a lower contrast design. A
contrast of K < 0.16 is considered, small 0.16 < K < 0.64 as mediumand &~

K >0.64 as high L. Section 1.2.1

A higher contrast than the threshold contrast favours recognition. Thus
the contrast considered as optimum by partially sighted people is much m

higher than the threshold contrasts of normal sighted people, and is .
I alue K > 0.83 Lindner &
generally at a value K 2 0.83. Schmolke
(1976)
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Surface of
materials affects
the light density

Degree of
reflection

Sharp contrast
and systematic-
ally consistent
design

Table 2 shows for some colour combinations the contrast ranges which
were considered optimal by over 80% of the partially sighted people.

Colour combination | Optimum contrast

Foreground Background (see contrast definition in
section 1.2.3.1)

White Neutral 20911t0<09%

Black Neutral >10.97 to<[0.99] *

Yellow Neutral 20.89t0<099

Green Neutral 20.88t0<0.98

Blue Neutral >[0.84] to<|0.95 *

Yellow Lilac >0.90

Yellow Blue >20.87

White Lilac 2092

White Blue >0.98

Green Blue 2091

Yellow Red 20.83

Table 2: Optimum contrast (selection) according to the opinions

of 231 partially sighted people |
(Selection condition: Both higher physical contrast and
very frequent preference by partially sighted people)

The light density and the formation of contrasts depends, among other
things, on the surface of the materials used. The light density is a
function of the lighting strength and degree of reflection of the surface
on which the lights shine. The reflecting colour of a surface is
frequently called the reflected colour.

Large differences in the degree of reflection of the materials used give
high contrasts between the materials.

Information signs also require sufficient contrast within the complete
field of vision. They should stand out from the background with a lot of

contrast.

A list with examples of materials and the appropriate degree of
reflection is given in Appendix I. It is recommended that signs should
be as large as possible with no unnecessary details.

When specifying equipment and signs for walkways the same sharp
contrast design and system used for helping people find their way about
should be used consistently. Visual information and help in finding the
way should be suitable for the surrounding architecture and fit in with
the remaining design.
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1.5  Lettering

DIN 1450 gives rules for the legibility of lettering (see Table 3) on [L}
which the requirements selected below for the design of lettering should DIN 1450

be based.
Effect Requirement Note
Line width of the
character (1/7)hto (1/8) h
Distance apart of
Characters =(1/T)h A suitable distance apart for
each font is recommended (for an

example see DIN 1451, Part2)  DIN [45]
Method of writing mixed (large - small)
Distance between

words >2@3Mh See also notes on distance apart
of “characters”

Distance apart of.
lines =(11/7) h
Length of lines up to 65 characters
: per line
Table 3: Requirements for lettering

(Extract from Table 1 of DIN 1450 page 29)
h = size of character

The sizes of lettering for important signs is recommended in Table 4.
The size of lettering is calculated from the minimum angle of vision, e.g. &~

1°or2°L Section 1.2.1
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Design of
lettering

Disadvantage of
letters that are
too large

Distance at which  Size of lettering Examples
the lettering can at 1° to 2° angle
still be recognised of vision

30m 52 cmto 104 cm Instructions on underground
stations

25m 44 cmto 87 cm Departure times

20m 35cmto 70 cm Platform numbers

15m 26 cmto 52 cm Street signs

10m 17cmto35cm Instruction at selling points

Sm 9cmto 18 cm Door signs

2m 35cmto7cm Line maps

lm 1.8cmto3.5cm Monitors/displays

30ecm 0.5cmtolcm Timetables

25cm 04 cmto0.9cm Timetable books,
information brochures

Table 4: Recommended size of lettering for visual information

When designing information signs and lettering care should be taken to
see that the display is clear and simple, so that the signs are quickly and
clearly visible. The fonts to be used are the standard fonts (e.g. Futura,
Frutiger, Helvetica, VAG Roundscript) sans serif (with no small
strokes at the end). This statement is restricted to individual words or to
small groups of words and does not necessarily apply to flowing text
(e.g. text in books or magazines). I Using the sans serif Linear-Antiqua
the design and application of an easily legible type of lettering is
described in DIN 1451. The boldness of the lettering and the distance
between the letters should be so chosen that shapes and intermediate
spaces are clearly recognisable. Lettering that is too bold should be
avoided just as lettering that is too thin.

In most cases the distance between the reader and the lettering can be
reduced and in this way the angle of vision increased. Large letters can
be a disadvantage for people with a restricted field of view 1 if the
distance cannot be increased.

Improving the visual information in public places

Federal Ministry for Health, Bonn 1896

<34

&

Examples are
given in
section 5.2
Figure 57

&3
DIN 1451

E
Section 1.2.1

I



SUCCESSFUL PLANNING

which puts together
product, design and colours

The careful search for market products and services of connected trades that are matched together and
harmonised, in order to find the model orientiering and way finding system has come to an end

We offer to architects, planners and building owners a unique packet of:

sign systems for guidance and information,
light-switch elements

door fittings-, door closers - lock systems

doors, individual interior - exterior for nursing homes
organisation instruments, care/visiting trolleys

wall, door, doorframes

edge protection systems

handrail systems also with acoustic elements

wall painting

Here there are very big advantages in the use of complete or also a part package of optimum colour
matches, continuation of surface structures or design elements, harmonising small series or special
colours.

Those who belong to the “Guiding system planning group” will find help in the development of a
model system for giving directions and information. Finally 20 - 35% of the people in our population
who have mobility restrictions expect improved information, sharply contrasting handrails, straps and
lettering, which in the end, benefit all citizens.

o Brightness, colour and shape are important components and make for good aesthetic appearance.

PCA
PRODUCT COLOUR ALLIANCE
Representative Roland Hagen
Alte Bahnhofstr 174 D-44892 Bochum
Tel. 0234-291140 Fax 02 34 - 291107
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Pavements to guide blind people

Colour and surface textures of concrete paving stones can be varied in many different
ways. As a result it is much easier for partially sighted people to find their way around.
With robust texturing of concrete surfaces even blind people can get around safely.

We can advise you on all matters
relating to the use of concrete

Federal Association of the German Cement Industry e.V.
Cement Advisory Service

Pferdmengesstralie 7

50968 Cologne
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