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The Power of Colors
—Visual Perception and Comfort —

Visud Simuli inthelnterior of aTrain Car

Compared to athe trangoorts and fadlities, it is
charadteridic of a train car that the cdling, the wals, the
floor etc. occupy alarge proportion of itsuser’s visud fidd.
In a passenger car or a bus the aress of wdl-like parts are
rdativdy amdl, and the floor and celing sddom catch the
eye of apassenger.  Though the ceiling occupies the upper
haf of a passnge’s visud fidd in a plang it rathe
fundionsasagorage  In awide space such as athester or
ahatd |obby, the wals and the ceiling are viewed only from
afar, and never & dose range  In a vehide or fadlity
equipped with seats, the lower hdf of the visud fidd is
occupied by seatslying before  Inaschod, awork place or
ahouse, the psychologicd influence of theinterior on people
is smdl because their atention is dways directed to ather,
moreimportant objects (work etc.).

Once passengers have boarded a train, they generdly
do nat engage in any pressng work.  Unless they deep,
read or get absorbed in cdl phone manipulation, they spend
their time looking a the window or objects nearby. This
means that the interior of atrain car islikdy to be obsarved
by people wheher intently o desultarily,.  As the
compartment is long and narrow, the interior is percaved
both as a digant view (that forms a generd impresson) and
as an object dose by. Since the view of the interior is
composed of large caored surfaces (the wals, the cdling,
the floor and seats) extending from afar to just before your
eyes, the colorg paterns and feds of interior materids exert
agreat psycholagicd influence on you.

Ided Compartment Space

Passengersare different in age, sex, ethnidity and hedlth
condition. They have various reasons for making a train
trip - attending office or school, Sghtseeing etc.  Also, they
have different ways to spend their time during a trip.
Therefore it ian’t dways appropriate to Sngle out sometype
of passangers as target for a cdor plan, research thar tade,
and use findings from the research as bads for the plan.
Likewisg it is difficult to define some purpose in usng the
compartment space, and determine interior colors that it
thispurpose  Accardingly, coors mugt be sdected so asto
prevent the grestest possible propartion of passengers from
feding discomfort, as wdl as from beng obgructed in
spending time in a manner they like  Ancther nateworthy
point is tha a tran car has a longer savice life than a
passenger car éc. A train car design will become quickly
obsolete if it is developed to ride a short-lived fad, though
this matter depends on the frequency of interior renewd.
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This is a reason why a train should be designed nat for
attention, but for durahility.

Gengdly, atrain car compartment is designed with the
am of making it gppear as gpacious and hright as posshle
By contrad, there is a need to areste a dark pace in
desgning theaters, movie thesters and ather fadlities in
which light mugt be contrdled; as wdl as retaurants and
bars that are open in nighttime  Pat of a vehide
compartment may be designed as a dark space in some
spedid cases— eg. when the effect of indirect lighting must
be enhanced. However, it is vay rae to s a
compartment as dark as a windowless fadility. Even a
desping car is desgned to takein abundant light in daytime.
In a tran in which passengers can move fredy, poor
illumination can cause safety problems.  Passengers may
fed uneadness if they have difficulties in getting sufficient
information in a dak compatment.  Furthemore,
auffident illumination isindispensablein teems of ensuring a
clean interior gppearance and preventing crimes.

In the padt, the andard festure of long-digance trains
in Europe was a passnger car composed of waled
compartments and private rooms. They offered a sense of
security crested by endosing walls and narrowly partitioned
gpaces  However, this design has never become a sandard
in Japan, where mogt passenger cars are designed as single
compartmentsfor dl who comein. It may beinteresing to
discuss the rdationship between the sze of compartment
pace and comfortableness, or between the openness of the
pace and a sense of security, in connection with differences
between the characters of people and culturesin the East and
the West. | hope to discuss this subject on ancther
occason.

Foaciousness and  brightness being the common
requirements for passenger carsin Japan, akey to redizing
passenger comfort is how to prevent the cars from looking
narrow.  In this context, efforts should be made to expand
compartment space physicdly eg. by introducing innovetive
dructurd dedgns It is dso important to widen the
perceived space through visud dedgns eg by
implementing gppropriate calor plans and sdedting sitable
interior meterids

Functions of Color

Mog information we usein our lifeis furnished by our
vison. Espeddly, our cdor vison is an important faculty
that provides us a vaigty of infomation. Cdor is a
sensory input which our brain creetes based on signds from
some cdls; these dgnds are sent when the cdls are excited
under the influence of received light components of



paticular wavdengths While there are some individud
differences in coor vison, a gregter part of sensory inputs
and psychalogicd influencesaattributableto color arethought
to be common todl humans

Mog of us percave a reddish cdor as warm, and a
bluish color ascool.  Also, wetend to fed that an object of
adak and thick cdor is heavier than that of a bright calor.
Even with regard to the same color, we seeit as brighter and
clearer if it occupies a lager aea. Also, the percaved
digance between an object and us varies according to the
coor of the object. A patern of diffeent cdors if
desgned gppropriatdy, has the effet of maeking this
perceived digance ambiguous, and thereby suppressng an
oppressive feding which we would have if we wee
watching aone-color area.

Also, contrased colas exat lagdy common
influences on our minds  If a color is contraged with a
darker background codlor, the former looks brighter than
usud. If contrasted with a brighter color, the same cdlor in
the foreground looks darker than before (Fig. 1).  If placed
besdeadear colar, adull color [ooks even duller then usud
(Fg. 2. A “hue drde’ is composad of different colors,
which are arranged in aring form basad on the principle that
the doseness in hue should correspond to that in terms of
digance on thering (Fig. 4). A pair of colars a opposte
postions on the hue drde (eg. red and green, bluish green
and oange videt and ydlowish green) is cdled
complementary cdors I placed beside each ather, a parr
of complementary colors is perceived as dearer than usud.
(However, this percaved effect does nat trandate into a
highe vidhility. A combingion of highly saturated
complementary colors should nat be used for a direction
boad ec. Rahe, a contrag in brightness should be
prefared, in view of individud differences in caor vison
[Fg. 3.)

As has been discussad, colors produce visud effects
common to dl humans, in terms of percaved warmth,
coolness weight, area and didance as wdl as contragt
between coors that are different in brightness or saturation,
or complementary to each ather.  If handled adeptly, these
functiona aspects of caors can contribute to enhanding the
design of spacesand products.

Importance of Caor Combination

In our daly life, we sddom experience a Studion in
which our entire visud fidd is occupied by the same color.
Rahe, the world as we see it is dways filled with a
multitude of cdors. A cdor is dways juxtaposed with
ancther cdor lying asde or placed as background. This
juxtaposition cregtes contragts and rdaionships  Even the
same color produces congantly changing impressions on the
same person, which may be biased or truer depending on
other caorsin the surroundings, the characteridtics of alight
source, the perception of surface qudity etc, and the
person’s hedlth condition.

There are some s&t phrases on cdar, like “red is a

symbol of passon.”” However, such expressons are too
rough, in light of the fact tha the characters of individud
colors are delermined by the rdationship among them.
The same cdor, say a red, can make different impressions
as gloomy, refreshing etc., depending on cdors in the
surroundings.  Classification of red asawarm color, of blue
as a cdd one dc. is dso inaccurete The charadter of a
paticular cdor should be defined only on the bads of
comhbining it with some ather coor(s).  Also, it should be
noted that in case of coor combinations besed on the same
st of cdars the impressons of these combinations could
change depending on the szes and forms of colored arees.
Thismeansthat even the generd effects of a particular color
combination should be regarded nat as a decided matter, but
as a mae rference Dedgners mugt sudy colors by
checking ther actud conditions.

Resourcesfor Caor Flanning

The definition of a comfortable color design varies
from person to person.  While there may be a generd
tendency in people’s preferences about color, there is no
single method for satisfying dl of them. The fird sep
toward redizing a vehide of univesa comfort is to
eiminate d ements that may be percaved as uncomfortable
by someone.  Desgners should nate that they are charged
to move nat vehides but passnges Basad on this
recognition, they should frame coor plans that aren’t too
origind.

The higory of mankind represents only a smdl part of
that of mammas In this pergpective the deveopment of
civilization by humans is a recent phenomenon. A wild
nature dill lies dormant in us  Many of our impulses
triggered by colors cannat be fully explained without
recognizing the exigence of an animd degp withinus.  The
workings of our inner nature make us perceive some visua
gimulus as pleasing, rdaxing, thregtening or darming. By
studying these workings objectivey, designers can find color
combinations tha are comfortable and dressfree for
everyone  Nature provides us limitless resources for cdor
and gpdtid desgn. A key to achieving passenger comfort
isto recognize, extract and undergand signds from nature,
and mald something conformant to nature from them.



