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Abstract: The method of colourdymamic planning consists of three essential parts. fn the firsi
part we decide on the limits of the colowr range to be used, based wpon the requirements of the
subject of planning. The decision on these limits s closely linked to the coordinates of the Coloroia
system. In the second part the planner creates harmonic colowr scales from the previously selectea
colour range. In this work he is helped by rules of the Coloroid svsten, based on harmom
thresholds. In the third part the planner sdects the colowr harmony combinations considerea
suitable by him. Following that, he finalizes the Coloroid coordinates of the proposed colowrs masi
suitable for the project.

For the presentation of the colourdvnamic plamming method, based on the Coloreid svstem, we use
a real database of a colourdynamic plan, which was awarded the first prize in an internationa
competifon,
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Introduction

MNowadays the colour composition of our bult environment 15 created by using vanous methods.
It often happens that one fagade of a line of facades 1s coloured without any prelimmary planning. It
occurs occasionally that someone selects a colour tint from a mamufacwrer's colour catalogue
without considering the colour schemes of the neighbounng buildings. It also happens that the
decision on the use of colouwr harmony scale is made consciously, based on one particular colour
system, but some of the other vital considerations are left out from planning. In other wonds, they
disregard the importance of the right choice of the colour system for the maximum beneficial
impact on the final result. Such plans are also created where the planners use computer-generated
colour display systems, however, the colour scales created by them only depend on their personal
visual culture [1-9]

Like every planning activity, the activity of environment-oniented colourdynamic planning s alsc
a conflict between circumstances, varied requirements and artistic goals. This conflict can take
place m many ways, depending on the planner's knowledge and personality. In our article we
choose a method that enables us to consider the varied circumstances and simultaneously to fulfil
different needs.

Every single building in a row of houses is part of the cityscape. The visual presentation of every
one of the facades will affect our visual memory of the city. The colours play a dominant role in this
experience.

In the framework of this article, starting from a row of facades, a method of colourdynamic
planning, based on Coloroid colour system, will be presented.
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Fig .1 Panoramic view of Buds in World Chronicle by Shedel Hamman m 1493,
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Fig. 2 The presont site drawing of Castle District of Buda,

For the presentation of the method, the colourdynamic database of a real plan will be used.
which was awarded the first pnze in an international competition [ 10to 12]. The selected example
1s the medieval Castle District of Buda, built on a hilly area, wdeally suited for the demonstration ol
the method.

According to the descriptive itinerary of an early renaissance traveller, Europe’s three mosi
beautiful cities are Florence on a flat terrain, Venice on water, and Buda on a hillside (Fig.1). The
City of Buda mentioned above is now part of Budapest, a city with 2 million inhabitants, with the
name of Castle District of Buda. Medieval Buda occupied the same area as the present Castle
[nstnct and the present swrounding city wall follows the route of the medieval fortifications. The
street armangement, the number, size and locations of the dwellings are still the same as in the
medieval age.

Buda had a wroubled history, particularly between the Mongol invasions in 1285 and the siege
dunng the Second World War in 1944- 1945, Armies of different countries kept it under sicge ninc
times and attacked 1t with or wathout success dunng 1ts history. Within this penod, it was under
Ottoman occupation for one hundred and fifty vears, The destroyved houses were rebuilt time anc
time again, and the new buildings were kept in the same locations, within the old framework of the
area. The new bulldings, however, abways followed the building style of the current age. As a result.
all architectural styles of the last 800 years can be found side by side.

1.  The essential colourdynamic characteristics of a city, built on a hill, as a
subject of planning.

The Casrle District is fully detached from its surroumding area. It is located on the right shore ol
the nver Danube and is built on Castle Hill, which runs along the river. The hillside is 1.5 km long
and 400 m wide, accommodating the Castle of Buda (Buda Vara) and the District of Castle. The
District of Castle occupies the northern two-third of Castle Hill. The hill emerges from its
surrounding by about 700 m. The tabletop of Castle Hill can be reached by car, on a serpentine; or
by foot, for which one can wse stairs, a funicular or lifts.

The street arrangement of the Castle District is unigue. Most of the streets un in north-west,
south-east direction, with only a few exceptions. The longest street runs between the two furthesi
points of the district and is just over 800 m long The crossover points of the streets have four hobs
(Fig.2).

The widths of the streets are approximately the same, so are the haghts of the buildings. The
ratio between the width of the streets and the height of the buildings vanes between 1.5 - 1.8, The
heights of the buildings exceed tree levels only in very few cases. Despite that, owing to the
orientation of the streets, one side of the buildings is never exposed to the sun directly, and even the
sunny side gets some sunshine only at midday.

The buildings in the Castle District oviginate from various eras. Approximately 15% of the
houses are from the Middle Ages, representing the gothic architectural style with the original
omamental painted faces. (Fig. 3) About 75% of the buildings are from the 17" and 18" century.
The frontal faces of these buildings project barogue, late baroque and rococo styles (Fig. 4).
Regardless of the street arrangement, along the bastille, on the north-west side, there are some
larger edifices in neo-classic and romantic siyle. Only approximately 10% of the buildings were
built in modern style. The frontal facades, built in different architectural styles and located closely
side by side, create a unified appearance of the street everywhere.

About 90% of the buildings in the Castle District ave dwellings. Some of the larger dwellings
have been converted by now into museums, restaurants or other establishments with a sinulas
function. In one of the hobs of the sireet network, there is an original gothic church, from the
Middle Ages, restored in the 19° century.



Fig. 3 Frontal part ofthe gothic stvle edifice at the address of 14, Tarnok St.

Fig. 4 Frontal pant of the barogue edifice at the address of 56. Un St

1. Coloroid Colour System as an aid for planning
environmental colourdynamics

The work of the colour environment designer is generally greatly aided by colour collections,
catalogues, colour atlases, colour systems and nowadays computer-based colour displays. These
help o fimalise the visual realization of the hatmomnic colour scales, colour collections, regarded as
suitable for their plans.

The difficulties with finding the suitable colour collection are listed below:

The colour collections and most of the colowr catalogues designed for environmental coloue
planners are published by paint manufacturers. These colour selections are generally not based or
theoretical considerations. They are selections, nommally made as evenly changing subtractive
mixtures of vanable base colours, easily obtainable for the manufacturer. These selections seem e
follow more or less monotonous colour scales. The hues and the saturations of these colours
however, change monotonously in rare occasions only, despite the fact that this is a necessary
condition for creating the colour hamony feeling. Owmng to that, colour planners often face
insurmowuntable tasks when selecting harmonic colour groups according to their conceived image
[16, 32,33].

The colour atlases of the various colour systems reflect the results of specific theoretical
considerations. When making his choice, the colour designer has access to a number of colous
selections of different colour systems. It appears that out of these systems, the optimally suited ones
tor colour design are the collechons of the monotonously scaled Munsel and NCS systems. Theie
drawbacks are that the scale intervals are not defined at daylight, instead under laboratory
conditions, by using experimental subjects with eves adapted to darkness. As a result, they are
dominated by colours of dark tints. We feel the step markers on the scales of dark colours muck
closer than those of light colours. A further defect of the NCS system 5 that the colours of differem
hues are forced into the same geometncal formation. This results in vastly different scale mtervals
for the various lighter colours, which cannot form hammonic collections any more with each other
[16, 32,33].

In contrast with the atlases and colour collections of the vanous colour systems, computer-
aided displays contain a hmited number of colour samples, and they are capable of creating all
colours visible for the human eve, both theoretically and practically. The user can only rely on their
own visual sensitivity and colour culture when they attempt to create colour combinations with
hamony [16, 32, 33].

Optimal assistance is provided by the Coloreid colour system to colourdynamical design.
Considenng that, the most important attributes of the system are as follows:

The Caloroid svstem is a scheme of surface colours, for people with normal visual reception al
davlight illumination. The experiments, for getting the scale parameters of the visual perception,
were conducted at daylight, reflected from the northern sky, unlike in the Munsell system, where
the expenments were carried out in a dark room.

The Coloroid colowr system is based on harmonic-colour differences. Fundamentally, it is buili
on an aesthetically uniform visual sensation. Between the neighbourmmg surface colours, marked by
integer numbers, there i1s an equal numbers of harmony intervals. It 1s particularly sutable for
describing harmony relations between surface colours.

With its colour coordmates, all possible colours can be defined wnambiguousfy. It can be
transformed into a CIE colour measurements scheme.

With its colour coordinates all eolours in any colour system, colour atlas, colour collection or
colour catalogue can be defined unambiguously. All colours, defined by its coordinates, can be
reproduced either on a computer monitor or a printer, because the coordinates can be transformec
into RGB or any other computer-driven colour reproducing system,

The Colowoid system locates the 3D multitudes of the colour sensations inside a straight
cvlinder, with circular cross-section. The change in hue happens alongside the circumference of the
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Fig. 5 Spatial model of Coloroid and one of the axis intersections. The hue of all colours of the
axis intersecting honizontal lines is identical, Coloroid hue ( A). The saturation of the
colours on the vertical lines intersecting the axis have the same Coloroid saturation (1).
On the border lines of the intersection with the axis are the colours cut out from the
Colour space, the inner curvy lines are the bordering lines of the surface
colours. The colours in our expenment lie on the surfaces located between the axis with
the gray colours on and the imner curvy lines.

Fig. 6 The frontal part of the dwelling at the address of 5 Orszaghaz 51, forming the subject of
this planning exercise.

cylinder, and the change in saturation shows up on the radius in the direction of'its axis (Fig. 5). The
Coloroid border colours are located along a closed curve on the surface of the cylinder. Out of the
border colours, 48 of them marked by integer numbers form the Coloroid base colours. On the axs
of the Coloroid there are the neutral colours. The colours, located in the intersections of the axis.
have identical hue and wavelength ().

The Coloroid system marks every colour by three independent numerical coordinates (A, T.V).
The number with the index A marks the hue of the colour, showing whether the colour yellow.
orange, red, purple, blue, green or any of these colours are transitory or not. 7 marks the saturation,
indicating the location of the colour between the one with identical hue and most sawrated and the
grey with identical lightness. ¥ represents the lightness of the colour, marking the position of the
colour between absolute white and absolute black [ 13, 16].

1. Conception of colourdynamical planning

The outward appearance of a bulding depends on several factors, one of which 5 colou
Colour is not only the dress of a building but also an integral part of architecture. Function, structumn
form, and colour are inseparable, which means that the colour of the facade, the harmony formula ¢
a streetscape, or the colour of a city cannot anse from an arbitrary decision. Colour selection
inseparable from architectural creation. Function influences structure, structure influences shape, an
shape influences colour. However, obviously, the process of creation is too complex to assume
smgle, lierarchic sequence of actions. Colowr 1s directly related not only to shape, but also t
structure and function.

We must also record this train of thought because nowadays, more than ever before, people wan
to see the environment, the entire world built in viswal unity, inducing people to adopt integratec
colour design, by re-colouring not only streetscapes, but entire districts. And this is a good thing,
because our environment badly needs a well thought-out, unified, architecture-denved mtervention.
reflecting a visual approach.

Nowadays, authentic colour traditions, associated with regions, architectural styles, an
functions have been almost completely neglected, giving way to many different, concurrentl
existing philosophies of colour design. Colour often becomes a self-expression of the arhs
altemativel v it will only be present as the natural colour of the building material. Some architec
cither enhance a streetscape with colour, or believe in the existence of "pure” shapes and ,,pure
architecture, independent of colours, Further to that, nowadays the range of colours has becom
almost unlimited. Today we have available not only the earth pigments from a particular regioe
usually in harmony with one another, but also an infinite variety of shades offered by the trade an
the pamt industry. As a result, some of our towns are depnved of colours, have become gray an
bleak, others are over-coloured, showing a gaudy and confusing picture. This can be helped b
designing building colouration while taking environment, function, structural design and shape nt
account. [17, 3, 6]

2. The stages of colourdynamic planning based on Coloroid
colour scheme.

The emvironmental planning method based on the Coloroid system, consists of thre
interdependent stages, built on each other. In the first stage the designer selects the suitable colou
range for the colour scheme of the colour design of the fagade. This part is called colour rang
limitation. This activity only slightly depends on the personality of the designer or their notions.

In the second stage the designer creates harmonic collections from the previously limited colour
range, matching the particular fagades, street network and the whole Castle District. Here it is
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Fig. 7 Colour limitation 1.
“A"Colour selection based on the earlier scheme.
“B"Colour selection required by the architectural style.
“C"Colour selection following the colour taste of modem people,
“D"Colour selection satisfying all requiremenis from “A” o “C",
COLORDID CIELAB
Surface Material Colowr A T Y L a b
Wall Plaster Minemlgreen |11 | 15 |70 | 7545 | 351 | I6W
Surfnee par Plasier Cimoli 15 i | &7 f9.72 LLEE] £ |
Ledge Plaster Cimoh 13 | 5 |87 | 8972 | 003 371
Window frame Plasier Cimoli 13 5 |87 RO T2 [TTiE} Ed
M window Plaster Aumber colour 13 20 | T T AS 0is i
Fesztonm, mezid Plasier Mineml green i1 15 | T 1545 251 i, 0
Cinbe posts Send stone Sepia 13 15 | G Gy, 52 4 0. T
| Podestal Send stone Sepia 13 J1s |60 | 6652 | 0a4 | 2w
Wincdow=case Timber Minkachiie green | 72 10| A4d 4697 27.93 HLin
Window Timber Adum white 11 i | 9113 050 217
Cate Timber Warmbrawn | 13 | 10 |40 | 4697 | 006 | 2
Window Latice 1] Malachite gneen | 72 10 | 44 4R.97 21 MLk
Lulenng Sheet iron Malachile gneen | 72 1an | 4y 46,497 P L ML
[wmpipe Sheeet iron Malachine greem | 72 1o | 4 4697 279 MO
Chamnmey Plasier Cimali 15 5 | &7 #5712 LLTE Lo |

Tablel Colowrs designed for the frondal face of the building ai the address of 5, Oesedghde 51

with various moods. The selection of the most suitable one mostly depends on the designer’
imaginaton. In stage three the designer finahzes the choice of colours for the constituent parts of tk
various facades.

4.1 Colour limitation as the first stage of the colourdynamical planning.

The mim of colour limitation 15 o propose colours sabis fying hue (A), saturation (T) and hightnes
(V) range requirements in respect of the facade as a whole. Depending on the size of these range
this aim is in most cases can be accomplished by a high number of colours. Naturally, the colour
not falling into the selected ranges, according to the prevailing aspects, are not recommended fc

lannin

i Furgtr]'n demonstration of a typical colour imitation, the fagade, facing Omszaghaz street, of th
building located at the address of 5 Orszaghaz street, Castle District of Buda was selected (Fig. 6
According to archive records, this edifice was built in 1686 on gothic foundations. The preses
fagade was created in late baroque (copf) style in 1788, The building is on the corner of the street. It
height 1 approximatey 910 cm, its width, looking from the street, is 1850 ¢m and its surface area
168.3 m". In front of it the street is 1200 cm wide. The ratio between street width and height is 1.3
The fagade is facing south-west direction and the building is used as a dwelling unit.

The first step in the colour limitation is to decide on the colour schame of the fagade as carly &
possible. This activity is greatly helped by the remams of the ongmnal pamts, discovered durin
research carned out on the walls of the fagade. The lines marked *A™ in Fig.7. depict these relatior
for hue and are described by equations (1), (2) and (3) :

A" y=711+1739x - 8.84x" + 1.35x*-0.06x" (1)
AS y=3.16+051x+4.57x° - 115+ 0.07x" (2)
AV y=3216-2961x+12.17% - 1.76" +0.08x" 3)

In the second step of the colour limitation, decision i1s made on the colour selection suitable for
the architectural style of the bunlding [3,18,19]. This 15 depicted m the hnes marked by B in Fig. 7
and described by equations (4), (5) and (6). The graphs show, that the coloured selection, in late
baroque style carries very similar hue and saturation to that of earlier styles. The brightness graph
also shows the same tendencies as the carlier ones.

B" y=-11.5+39.25x — 15.%4x" + 1.92x + 0.01x* - 0.01x° (4)
BS y= 1116+ 1.31x + 1.87x" ~ 0.53x" + 0.04x" (5)
BY y= 023+ 744x-4.68x"+ L11x’ - 0.07x" (6)

In the third step in the colour himitation the colowr preference of contemporary persons 15
considered. We identified the colour preference of contemporary persons earlier, by carrying out a
large volume, comprehensive set of experiments. In this set of experiments we recorded 50,000
judgements of experimental subjects [20-22]. The relation of contemporary persons o colours is
shown by the hines marked ,,C" in Fig 7, and descnbed by equations (7), (8) and (9). The graph
shows that the colour preference of the contemporary persons significantly differs from that of
persons of earlier eras, panticularly regarding hue and saturation,

C' y=579+7.03x - 475 + 1.04x" - 0.07" (7)
C%  y=34.456 - 14.24x + 3.02x* - 0.28x* + 0.01x* (8)
CY  y=14.07-922x +2.25x* +0.04x’ - 0.02x* (9)

The colours selected for the three criteria above and their average i shown by the curves marke
by D" in Fig. 7.. The curves are described by equations (10), (11) and (12) below.

D" y=-473+29.19x -13.77x" + 2.28x" - 0.12x’ (10)
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Fig. 9 Colour limitation 2
“A"Colour selection based upon the size of the frontal surface.
“B"Colouwr selection based on the sunny state of the frontal face.
“C"Colowr selection depending on the function of the edifice.
“D"Colour selection satisfying all *A” to “C” requirements.
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Fig. 10 Colour choice based upon the results of colour limitation recommended for the

Fig.8 Graph of emphasis. facade of the dwelling at the address of 5. Orszaghaz S1.

A" Opposite facade rows of Tancsics Mihaly St. and the graphs of emphasis of these
facade rows.
..B" Facade row created by facades of buildings No. 5, 7.9, 11 of Orszaghaz St. and the

graphs of emphasis of this facade row.



D y= 8.45+9.18x - 3.05x" + 0.35x" - 0.01x" (11)
DY y=1513-994x + 3.05" - 0.17x* - 0.01x* (12)

When deciding on the colour scheme of the facades, in addition to the criteria above, the
specific sample facade, as well as the other facades around it, needs 1o be considered in terms ol
surface ratios, sunniness (the strength, ttme and duration of sunshine enjoyed by the facade or
vanous days of the year.) and functions. {For what purpose 15 the buillding behind the facade used:
i.e. dwelling, restaurant, office, etc.).

Colours enable us to assess a large surface visually as smaller than its real size, or vice versa, 1
assess a small surface as larger. For a balanced visual impression, the street often requires a colou
modification, by changing the visual sizes of the facades in view. (A case in pomt 15 when tl
overwhelming effect of a large facade among smaller ones can be mitigated by the appropriat
colouring). A graph of emphasis helps the designer with the analysis of the differences in dimensior
[23]. The straight lines in Fig. 8 marked as ,.H” show the average of the surface arca sizes of the lir
of facades shown above the actual facade. The deviations upwards or downwards of the line sho
the average difference of the surface area in positive or negative direction. On Fig. 8 the uppe
graphs depict the visual emphasis of two facade lines in Tancsics street. The lower one is linked t
the visual emphasis graph of our specific building. The curves marked with . A™ in Fig 9. represes
the colours with hues, saturations and lightness, magnifying the building’s significance. The curve
are described by equations (13), (14) and (15).

Al ¥ 27.0 4266x +35.54x" — 11.19x7 + 1.46x' - 0.07%° (13)
A’ ¥=2.39 +3.37 — 2.26x + 0.68x —0.05x" (14)
AY y=059+984x - 5.63x° + 1.23x" - 0,08x’ (15)

Red, orange and yellow colours become vibrant in sunshine, while blue and green looks better
the shade, therefore the orientation of the facade is important [23,24]. Our specific building is facin
south-west, therefore durmg most of the day, with the exception of the early morming and lat
evening hours, the facade is exposed to sunshine, In Fig. 9 lines marked with ,,B” illustrate which ¢
the colours are preferable in the design of those picked out from the set colours, wentified by th
Coloroid coordinates for different hue, saturation and lightness and described by equations (16). (15
and (18).

B' v=-2577 + 55.62x - 22.54x* + 332" - 0.16x" (16)
B y=17.34-20.30x + 10.02x° — 1 .64x’ + 0.09x" (17)
BY y= 0018 — 1.65x + 0.61x*+ 0.10x* - 0.01x* (18)

The choice of colour also depends on the function of the buildng [23,25]. Warm colours ar
more suitable for expressing dynamic functions. The decrease of their saturation results in
reduction of their dynamism. The colour hightness affects the intensity of function expression mos
strongly than do changes of differences in colour saturatons. The expression of the function 1
usually not achieved by one single colour, rather a collection of interlinked colours. The specifi
building is a dwelling unit. The lines marked with ,.C" in Fig.9 depiat the colour requirements of
dwelling as a function described by equations (19), (20) and (21)

C!' y=6.69+15.76x - 9.25¢* + 1.66x - 0.09x" (19)
C’  y=6.09-2.31x +4.05x" - 0.82x + 0.04x" (20)
CY y=1488-13.19x+ 7.53x" - 1.22" + 0.06x" (21)

The average of the colour choices, selected by the three entena of colour lmitation can be deduce
from the curves marked ,,[J"* of Fig, 9 described by equations (22}, (23) and (24),

D" y=-12.79+ 38.54x — 16.45x" + 2.50x" — 0.13% (22)
D°  y= 11.64-1025x +5.63x" - 0.8%" + 0.04x* (23)
DY y= 280+291x- 098" +0.32x" - 0.03x* (24)

The lines marked with , A", .B" and ,,C" in Fig. 10 depict the results of the procedure of colov
limatation. Lines marked with ,,A” show the Colorod regions of hue, saturation and hightness of tk
recommended Colorowd colours, which are based upon the preference of contemporary persons &
well as on the early colours and the architectural style of the building. The curves are described i
equations (25), (26) and (27).

Ay =450+ 1267x - 4.38x7 - 0.06x* + 0.15x% - 0.01x° (25)
AS y=9.07 + 853 - 3.13x" + 0.41x" - 002" (26)
AV y=3575+066x - 1107 +091x* = 0.17x* + 0.01x° 27

The curves marked with ,,B” show Coloroid hue, saturation and hightness regons of the colow
proposed on the ground of size, sunniness and function of the building. Their descriptions are i
equations (28), (29) and (30).

B y=-14.00+37.00x - 14;9?33 + |;E?x“ —0.02x* - 0.01x° (28)
B® y=575+067x~1.07x +0.91x" - 0.17x" +0.01x’ (29)
BY y= 525 1.88x + 2.18x" - 0.58x" +0.09x' - 0.01x° (30)

The curves marked with ,.C summanze the colours recommended for the planner, based on tk
results of the colour hmitation process and descnbed by equations (31), (32) and (33).
The darkened areas of the diagrams mark the colour regions of colours with suitable Coloroid huws
Coloroid saturation and Coloroid lighiness, recommended to the planner. The diagram shows
selection of wam, mid-saturated and bright colours, from which the colour should be selectec
suitable for the specific facade. The selection can be helped by the mathematical equations (31), (32

and ( 33).
C" y=-575+2750x—- 1129 %"+ 1.38x" + 0.01x* - 0.01x’ (31)
C* y= 1500 11.02x + 800" — 2. 14x* + 0.25x" — 0.01x (32)
CY y= 200+ 1704x - 1067 +2.94x° =033 + 0.01%° (33)

The collated information from the statistical data of judgements (v) of the expenmental subjects
(x) was transferred into graphical form (dotted line). To these graphical data, one by one, a best
fitting curve (sohd hine) was calculated, by using a different polynomial of 5 degrees in each case.
For all calculations, in this process, the “Mathemnatica™ package was used.

The second step of the colourdynamical planning; the creation ef the harmonic colour collection

Within the defmed hmits, the number of colours 15 huge, therefore a high number of colm
collections can be created from it. These all satisfy the criteria of the colour requirements of th
edifice. The colour limitation marks the colours with Coloroid coordinates. These coordinates ae
suitable to give a numerical value to the harmonic relations.

Experience shows that the size of intervals between saturations and lightness of the colours in tk
compositions influences the harmony content of the compositions. [27, 28] The differences 1
lightness and saturation of the colour pairs selected for the facade have a significant effect on tk
facade’s harmonic appearance. The harmony content of the of colour sets with different saturatios
marked by an interval, is influenced by the colour set’s hue and lightness [26, 27).

In a cityscape, for the purpose of consonant colour formation, considenng the facades and
facade groups’ hues, the most suitable combinations are primarily the monochromie, dichromic or
tnchromic hameoenic combmations. The colours of the monochromic harmonies have identical



Fig 11 The locations of the colows m the Coloroid system, recommended for the compositions
and colour selections of the face of the building at the address of 5. Orsraghaz 5S¢,
resulting from the colour hmitation exercise, The round areas in the diagrams nefer o
hues, the square areas 10 saturation and lighmess of the colours. The colours of
compositions A form monadic, of B diadie and of C tnadic hammomy groups.

Fig. 12 The hamony order of the line of facades in Foruna 51,

Coloroid hues and in the Coloroid system they sit on the same colowr plane {on the intersection of 1k
Coloroid axis). The numencal Coloroid coordinates marking of their saturation and lightness, fors
arithmetic or geometric progressions. This rule s applicable to the dichromic and tnchromi
harmonies as well [28.29)].

Monodhromic harmonies wsually camry a pronounced emotional message. This message is set by tF
emotional content, associated with the common hue of the individual members of their harmony. Tk
message 15 refined by the chamactenistie order between the saturation and the bnghiness of tk
colours. This order presents itself in the form of monotonous scales of saturation and lightness, intk
colour arrangement of the frontal face. The colours of the dichromatic harmonies are located on tw
different colour planes of the Coloroid When the colour scheme of the facade is designed, it
advantageous to choose these two planes with only a small angular inchination between them. Tk
tnchromatic ham€Tmomies are versatile, but their content of mood 15 not so0 obvious. Those colow
come from three different hues. In a cityscape design it 15 advantageous, when in the Coloros
domain the planes of the hues deviate only by a small angle. Fig. 11 depicts monochromatic (A
dichromatic (B) and trichromatic (C) harmony collections. Fig. 12 shows the harmony scals
recommended for a facade compositon [ 30 o 32].

4.3 The third step in the colowrdynamical planning; colour seleaion.

As the last step in planning, the designer selects colours from the recommended colour sets, fc
the various elements of the facade, such as wall, surface parts, plinth, window frame etc. He can g
help for this task from the diagrams of Fig 13. These diagrams summanze the resulis of lon
observations as well as theoretical investigations, The architectural elements, decorative parts, plint
pillars and doors are related in various ways to each other, as well as to the wall surfaces. Thes
relations are charactensed by their functions as well as their aesthetic purpose. Streets without
character can gain some meaningful feelings as soon as the colours of window frames and windo
receive the nght relations with those of the walls. The illustration depicts some of the architectur:
elements’ relations to the wall surfaces, expressed in Coloroid hue, saturation and lightness conten
The diagram presents the case of the advantage of having the colours of windows, door frames, othe
parts and plinths in a colour similar to that of the wall, but with a substantally different saturatio
and lightness. It is advantageous to have such colours for the doors, windows opening wings that as
different in hue from those of the wall colour [23].

Depending on the nchness of the architecture, the colowrs of the walls or those of other parts ar
more characteristic of the facade. In some cases, particularly in narrow streets, the viewing angle ¢
the facade is the deciding factor for the importance of the colour information carned by a cenan
wall section or the wall as a whole. The visual significance of the colour of the wall 15 higher tha
that of a section, provided that the viewing angle of the facade is not lower by 30, than the optimus
and the relief decoration does not exceed 8 cm. Fig. 14 depicts the viewing angle to the facade, froe
optimal viewing position [23]. Fimally, each of the coordinated colour drawings has to be prepare
(Fig. 15, Table 1) for the facades with the coloured pictures of the facade complex of the whole cie
(Fig.16).

1. Results
The principal stages of this method, descnbed in the paper, are summansed in the following.
1. Three steps, built on one another, are forming the method. In the first step the planner sets

the limits of the ranges of the Coloroid colour space, sdected for their suitability. The limits
are influenced by the size, feature formations, function, location of the bulding and the
occupier personal colour preference. In the next step the planner selects harmomie colour
sets from the already himited colour mnges, pnmanly for the coloured surfaces of the
individual buildings, following that, he does it for all rows the facades.
The efforts of the planner in the colour limitation is helped by the index numbers signifying the
colours in the colour plane, suitable to influence the size of the building, expressing its



Fig. 13 The curves illustrate, for facades of vanous wall hues, and colours with advantageous
bue { A), saturation (T) and lightness (V). The ,,a” lines relate to gutters, ,.b" lines to
cornices, ¢ lmes to building members, ,.d” lines to doors and windows, and finally 2™ lin
o plinths. The horizontal axis 1s calibrated in hues of wall colour for the first diagram,
calibrated m saturation of the wall colour n the second one and calibrated m hightness for th
third diagram. On the vertical axis the scale is calibrated in hue, in saturation and in lightne
of the elementis of the frontal face for the first, second and third case accordingly.
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Fig.14 The optimal locations (o) for an optimal view of frontal face of a line of facades. The
optimal viewing positions are in the intersections of base line of the frontal faces on

one side and the 2 and a half times of the length of the line of frontal faces opposite.
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Fig. 15 The marker collection of the edifice at the address of 5. Omszaghaza St. The meaning of
the numbers s shown in Table 1.
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Fig. 16 Some of the pamnted fromtal faces m the Castle District of Buda, resulted from the
Planning process described here.



1. function and satisfying the colour preference of the dweller. These mdex numbers are the
results of a statistical survey, carned out earlier, by using 50,000 experimental subjects. { 1.¢.
Colour preference number recording).

Hamnmonic sets of colours are selected after that, from colours with appropriate Colormic
markings. Coloroid harmony 15 based on thresholds, meaning that those sets are hanmonic
whose “T" and “V" coordinates form anthmetic or geometric progressions, Their “A’
coordmnate 15 set by the Colorond colour space.

Due to the nature of the method, the goodness of the environmental colour planming, based on the
Coloroid colour system, cannot be judged by exact scientific process, such as statistical surveys. i
cannot be compared to other planning methods erther.

Failling this 1t 15 necessary to find some other methods to make the companson to other systems.
The Colour Dynamic plan of the Castle Distnct of Buda was founded on the colour dynamic
planning method, based on the Coloroid colour system and the facades of the buildings in this
Distrnict were pamted following the plane. A detaled document was made, which includec
diagrams, photos of the plane and everything facilitated by the plane.

This documentation of the plane was submitted to the ,2. Internationaler Farb-Design-Preis”™ held ir
Stutgard in 1984, Colour dynamic planes were submitted by Australian, Argentinean, Americar
(USA), Belgian, Canadian, Danish, French, Irish, Japanese, German, Morwegian, Hunganan,
Italian, Austrian, Spanish, Swiss and Swedish colour planners. The first prize was awarded to the
Colowr Dynamic plane of Castle District, uwsing the described planning method, based on the
Coloroid Colour system.

In 1986 on the 42 International Biennale Art Exhibition, whose motto was “Relationship betweer
art and science”, a monumental Colorium construction was put on display in the central hall,
presenting the inner relations of the Coloroid colour system.,

b

1. Conclusion

The colour planning method, based on the Coloroid system, described in this paper, is based o
the results of the science of colouwrdynamucs. It covers the followmng tasks:

It works out a colour system, approximating, as nearly as possible, an aesthetically umfon
colour region. It discovers a link between parsons and the coloured environment, one that can k
transferred into other situations. It searchis for the complex relations between colour, persons an
architectural space. It is working on the problems of colour and space, colowr and persons, colo
and form, colour and function, as well as colour and lighting. It is finding ways to compensai
hammful environmental impacts by colours and deciding on the content levels of the concept ¢
colour harmony. By establishmg such hnks in colour compositions, dernived from previousl
discovered connections, deades which can be used in practice. It finds the most effective method fc
colour planming by searching for the most effective way to apply the discovered results in practice, 1
relation to colour, people and environment. Finally it draws concluwsions from the expenience of ik
already finalized colour plans [23,29].
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COLOROID CIELAB
Surface Matenial Colower A T Vv L. a 1]
Wall Plaster Mincral green | 11 15 | 70 | 7545 351 16. 70
Surface part Plaster Cimaoli 13 5 | 87 89,72 .03 3.71
Ledpe Plaster Cimaoh 13 5 | 87 549.72 (1413 3.71
Window frame Plaster Cimahi 13 5 |87 89,72 003 371
Blind window Plaster Ambser colowr 13 20 | 70 75.45 015 245
Feszton. merd Plaster Minerm] green 11 15 | 70 7545 S50 1670
Cale posts Send stone Sepia 13 15 | a0 66.52 014 276
Pedestal Send stone Sepia 13 13 [ 60 | o652 0.14 A). 76
Window-case Timbser Malachite green | 72 10 | 40 46.97 79 3.6
Window. Timber Alum white 11 3 |90 9213 (.50 2.17
Cate Timbser Warm brown 13 10 | a0 46.97 L6 263
Window laitice [ron Malachite green | 72 10 | 40 46,97 27.93 .06
Guttenng Shiset iron Malachite preen | 72 10 | 40 46.97 e 36
Downpipe Shoeet iton Malachite green | 72 10 (40 | 4697 | 27.93 30,06
Clamnmey Plaster Cimaoh 13 5 | 87 B0.72 003 3.71

Tablel Colours designed for the frontal face of the building at the address of 5. Orszighaz St.




