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Abstract
This paper introduces the topic of wayfinding systems and the related 

concepts of touchpoints between spatial user experience design and empirical 
research. It  discusses the operationalisation of the concept in the light of various 
scientific fields and provides the outline of the individual necessary steps crucial 
to design a signage system that would be the closest and most accurate in the 
context of spatial cognition, as well as the indication of the most frequently 
discussed guidelines for designers in both scientific and professional literature.  
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Space and Perception - a Review of Selected Studies

Although the issue of navigational systems is closer to industry practices, 
it is also the subject of scientific research, especially in cartography, neu-
roscience, and cognitive linguistics. Cartography preoccupies itself with the 
design of positioning systems (e.g., GPS) and spatial maps. Neuroscience, 
on  the other hand, deals with perception and processes in  the human 
brain and the localisation of the brain areas responsible for them. Linguis- 
tics investigates the relationship of space to language and communication, 
for example, by analysing the linguistic representations of the world and 
conceptual categorisation. Currently, interdisciplinary analyses that research 
navigational systems more holistically are increasingly valued (Bond, 2020).

The close relationship between human perception of the world and 
language was already observed by Edward Sapir and Benjamin Lee Whorf, 
creators of the concept of linguistic relativism. Their best-known hypoth-
esis, based on comparative studies of European languages (defined by re-
searchers as temporal languages) and Indian languages (e.g., the language 
of  Hopi Indians), are the two main assumptions: linguistic determinism 
and linguistic relativism concerning the concepts of time, space and matter. 
Linguistic determinism conceptualised language (understood as a system 
of  signs created by society) as acquired in the process of socialisation 
which shapes the way we think and perceive the world. Linguistic relativ-
ism was an extension and supplementation of the first one – which led 
to the conclusion that language systems, differentiated in many respects, are 
the reason for the differences in the perception of the world between the  
users of different languages (Jedynak, 2007). The Sapir-Whorf hypothesis di-
vided the linguists, leading to many controversies and conflicting opinions 
on whether it is indeed a language that influences the way of thinking. The 
main counter-argument indicates the possibility of translating texts into 
different languages despite differences in the structure of world perception.

Regardless of the dispute described above, Sapir and Whorf also 
discussed the perception and reflection of space in language. The main  
difference between the European and Indian languages was the use of spa-
tial metaphors. The European languages involved spatial metaphors, where-
as, in Indian languages, this feature was replaced by expressions referring 
collectively to intensity, tendency, duration and succession (Whorf, 1982). 
However, in contrast to the time domain (Kövecses, 2011), the researchers 
did not find significant differences in the conceptualisation of  the spatial 
domain in the languages they studied, which was related to excluding prox-
emic issues from the assumptions of linguistic relativism (Whorf, 2002). 
Other researchers, like John B. Haviland (1979) and Stephen Levinson 
(1992), have different insights than the original Saphir-Whorf hypothesis. 



Cities and Human Experience – the Touchpoints of Space... LC.2022.02.03 p. 3/18

Levinson analysed the language of the indigenous inhabitants of Australia, 
the Guugu Yimithirr tribe, and concluded that the language involved 
a completely different system of spatial terms than those represented 
in Indo-European languages. While Europeans use relative terms, that  
is, dependent on their location (e.g., in front of, behind, to  the left of, op-
posite), the representatives of the Guugu Yimithirr tribe under study used 
a geocentric, absolute system of spatial references (e.g., in the north from, 
in the east of) (Levinson, 1996, p. 181). Following this and subsequent 
studies conducted on more than 20 languages, Levinson distinguished three 
different interpretative frames defining the relations of  observed objects:

1. Relative frame – describes the world from the observer’s perspective. 
for example, phrases such as: in the front, left, on the right-handed side, 
behind and so on. This frame dominates most European languages.

2. Intristic frame – binary and independent of the observer’s position 
towards the discussed object. The distinctive feature of this frame is the 
widely accepted agreement that the described object has a clearly distin-
guishable front and back. It is the second most popular way of describing 
the proxemic position of objects in European languages.

3. Absolute frame – based on the objective direction of the world, 
known from cartography: east-west, north-south. This frame is used  
in European languages only to define the geographic context of an object’s 
location. Nevertheless, many languages use cartography as their guiding 
framework (Levinson, 2003).

Another fundamental linguistic theory that relates language structures 
to space is the theory of linguists Mark Johnson (1987) and George  
Lakoff (2012). Johnson and Lakoff theorised linguistic ways of expressing 
proxemic relations. Researchers introduced the concept of image schema – 
mental patterns that connect perception with communication by referring 
to 27 abstract categories:
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Table 1
Image schemas by George Lakoff (2012) and Mark Johnson (1987).

container balance compulsion

blockage counterforce restraint

enablement attraction mass – count

path link centre – periphery

cycle near – far scale

part – whole merging splitting

full – empty matching superimposition

iteration contact process

surface object collection

diversion up – down removal

front – back

Mental Maps 

Antique philosophers have been preoccupied with human orientation, but 
the Enlightenment philosophers – John Locke, David Hume and George 
Berkeley – contributed significantly to the interest in the human loca-
tion. British empiricists assumed that people’s knowledge of the location  
is based on the perception of their senses. Modernist Immanuel Kant argued 
the opposite – that people use the categories of time and space, which are 
built into our brains independent of the currently perceived reality. This dis- 
pute was resolved only in the 1930s by the American psychologist Edward  
Tolman who established it based on observations of the behaviour  
of animals placed in a maze. Tolman found that with the gradual explo-
ration of  a  given place, a cognitive plan of space is created in the brain 
of animals and humans, which is subsequently used during the next contact 
with the area (Mazurek & Vetulani, 2015).

Tolman’s findings were confirmed in the 1960s with the help of in-
creasingly popular neurobiological methods. The following years gave rise 
to  the concept of a mental map (i.e., an imaginary map). Mental maps 
were defined as a cognitive representation of external reality, which contains 
the necessary information about the spatial organisation of the phenomena 
(Bond, 2020).

Kevin Lynch, an American urban planner, also referred to mental maps 
in his research. The author of the book Image of the City interviewed 
respondents about Boston, Jersey City and Los Angeles, and then, based 
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on  their descriptions, he created mental maps. Lynch concluded that  
imaginary maps are constructed using five basic elements:

1. Paths – used for changing location, that is, streets, pavements, rail-
roads; 

2. Edges – the features that constitute a barrier, interpreted as real 
or  perceived borders, for example, walls, buildings, shorelines, curbs; 

3. Districts – areas of the city of various sizes, having certain common 
features, for example, districts, parks;

4. Nodes – places of intersection of various types of space, for example, 
squares, intersections;

5. Landmarks – places characteristic for mapping the road, for exam-
ple buildings, signs, mountains, shops, urban art, and monuments (Lynch, 
2011). 

Inner GPS in the Brain

The behavioural research on the cognition of space found that human knowl- 
edge of space is not a coherent whole (one mental map) but a conglome-
rate of independent parts from which it is difficult to create a consistent 
plan (Kuipers, 1982; Montello, 1993). Perceived space is schematic and has  
a hierarchical structure of differently organised elements.

One of the ground-breaking research about the perception of space 
was conducted by John O’Keefe and his students May-Britt Moser and 
Edward Moser, explaining the structure and operation of the neural system 
of spatial localisation. The scientists were awarded the 2014 Nobel Prize 
in Physiology or Medicine. This theory introduced the concept of spatial 
localisation, also often referred to as the brain’s GPS (alternatively, inner 
GPS or positioning system in the brain). Research proved that neurons 
of  the central nervous system are responsible for the system of explora-
tion of the environment. Inner GPS consists of place cells located in the 
hippocampus, grid cells arising in the intraparietal cortex, and head wall 
and head direction cells (Moser et al., 2015). This internal cartographic 
system is responsible for the experience of navigating a new space and 
remembering particular routes based on precisely smaller interconnected 
cognitive maps, usually bounded by the area covered by vision. Learn-
ing more elements of space or relocating to other new spaces is made  
possible by increasing neural connections (Mazurek & Vetulani, 2015, 
p. 15). Enlargement of the hippocampus was also confirmed by an earlier 
study conducted among London cab drivers with larger hippocampi than 
other city residents. Their size also depended on the length of work expe-
rience (Maguire et al., 2000).
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Wayfinding Systems – Operationalisation 

A navigational system is – in a nutshell – a set of elements aimed at help- 
ing the user in navigating a given physical space. Another term used more 
often in the literature is wayfinding. The first definition in the 1960s, 
by American Kevin Lynch, described wayfinding as the organisation of sen-
sory signals transmitted by the external environment (Lynch, 2011). Fur- 
ther theorisation led to the concept of user spatial orientation (Farr et  al., 
2012), which allowed the definition of wayfinding to be expanded and 
consequently reformulated. Wayfinding is the process of moving through 
space to reach an assumed destination (Casakin et al., 2000). More precisely, 
it  is the process of identifying the current location and gaining knowledge 
about how to get to the desired destination faster and effortlessly (Brunye 
et al., 2010). The orientation systems’ role will thus be to locate the user 
in the given space through environmental cues.

Wayfinding can be divided into three minor processes:
1. Decision making, that is, creating and developing a plan of action;
2. Executing the decision, that is, transforming the plan into a legiti-

mate action set in time and space;
3. Processing of receiving information and perceiving it in a given en-

vironment (Arthur & Passini, 2002). 
To summarise, wayfinding requires developed spatial (orientation 

in a given space) and cognitive (perception and processing of signals) skills. 
Therefore, it is crucial to properly design wayfinding systems considering 
the users’ needs and abilities.

This paper uses the broad definition of navigational systems as a set 
of verbal and non-verbal elements in the form of physical and non-physical 
carriers. The main goal is to better orient the users while accounting for 
their cognitive competencies and predispositions.

Methodology - Designing Wayfinding Systems 

Martin Raubal, Max J. Egenhofer, Dieter Pfoser and Nectaria Tryfona (1997, 
pp. 91–99) indicate the three main steps in researching the design of nav- 
igation systems. The first step is behavioural: conducting interviews with 
users of the space. The point of the interviews is to collect observations 
about the information coming from the environment. At this stage, the 
group of respondents should receive a task: get from point A to point B. 
An example described research about the Vienna airport, where the goal 
of  the participants in the experiment was to reach the appropriate gate 
for a flight to Istanbul. The participants were asked to describe what they 
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saw en route, particularly in terms of proxemics and directional markings. 
The next step is the linguistic analysis of the interviews, using the fram- 
ing of  image schema from Johnson and Lakoff to start the modelling. 
The final step is to develop the structure of the navigation system based  
on the emerging types of image schemas collected in the previous stages. 
This allows for creating individual (but ultimately collective) mental maps.

Observing a given space also helps identify potential difficulties 
in  navigating the space, considering multiple variables. Another element 
of  empathic observation is the categorisation of all possible user groups. 
This categorisation should concern not only the context of the use of  the 
space but also all other possible functional groups of people. For instance, 
it is not a satisfactory conclusion to find only two basic categories at a rail-
way station: travellers and non-travellers. Ultimately, accurate categorisa-
tion, and a thorough understanding of the target groups’ needs, result  
in  a better design.

Space Mapping in Design

Mapping of space is not only crucial in planning traditional signage, for 
example, inside buildings or for urban information systems. Reference 
to  mental maps and image schemas is also used in the design of elec- 
tronic devices supporting the wayfinding process, such as personal navi-
gation devices, navigation devices integrated with smartphones, GPS maps, 
portable guides, GPS watches or offline plenaries (e.g., using websites) 
(Tokarczyk &  Frank, 2008). However, the differences in the wayfinding 
model between systems for pedestrians and motorists are significant.  
These differences concern the decision scenes, that is, places where the 
user has to make a selected manoeuvre (e.g., turn). Such places are usually  
landmarks, such as buildings, monuments, intersections. For motorists, 
the message about the necessity of manoeuvring must be given well in ad- 
vance to execute the action safely. The pictorial diagrams from the theory 
of Johnson and Lakoff are therefore helpful. The most relevant categories 
are container, blockade, path, part-whole, link, near-far, object, centre-

-periphery and collection.
Urs-Jakob Rüetschi and Sabine Timpf (2004), in their analysis of the 

Zurich railway station, presented an interesting modification of some image 
schemas. The Swiss researchers proposed the introduction of the catego-
ries relevant to cognitive mapping: room (instead of a container), region 
(instead of a surface), gateway (as a specific type of conscious connection, 
for example, door), unconscious link (as a connection between spaces that 
is not obvious, for example, a waiting room located within the station 
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hall) and item (as a type of object). The categories allowed the research- 
ers to  map the station space with transfers and connections in line with 
a hierarchy within the space.

The Features of a Proper Wayfinding System

Anna Charisse Farr, Tristan Kleinschmidt, Prasad Yarlagadda and Kerrie 
Mengersen from the Queensland University of Technology quote several 
studies on navigating different public spaces (2012). According to Australian 
researchers, some critical issues related to wayfinding are incorrect signs 
placement, height and size. 

However, in the literature, there are no clear guidelines for designers. 
A scoping review of the literature and popular science texts on industry 
websites in the field of wayfinding design (both urban and private and 
semi-private buildings) has identified the seven most frequently occurring 
design remarks, which will be presented below. 

Visibility
The road signs, pictograms, signs in the buildings and so on, should be easy 
to  find by users, which can be achieved by using appropriate colours, size 
of the letters, font, or pictograms. However, the most critical step is  locat- 
ing the signage in places where users look naturally. It is crucial, especial-
ly at  the beginning of the journey, like near the entrance of the building 
or at  so-called decision points - where users must decide which directions 
they should take. Therefore, the first step in designing wayfinding systems 
is to indicate decision points in a given space. 

A designer should also think of different categories of users. Appropri-
ate and comprehensive categorisation should be done during a so-called 
empathetic stage using proper research methods like observation or inter-
views. Initially, visually impaired and disabled users should be included 
in  the research. Visual impairment challenges can guide designers to use 
the proper font, pictograms and contrast, whereas, for users using wheel-
chairs, the height of the signs is crucial not to be placed too high. A variety 
of  groups of users depends on a given space or its purpose. For example, 
in city design, the important thing is to place maps or signage in places 
where people enter the city – the main bus stations, railway stations, parks 
and rides and so forth.



Cities and Human Experience – the Touchpoints of Space... LC.2022.02.03 p. 9/18

(In)visibility
Another related feature, seemingly only contradictory to the first, is invisi-
bility, understood in a subversive way.  The key is to properly integrate the 
signs into the layout and the colours of the building so that the designed 
system is not too flashy and aesthetically incompatible. Appropriate sign- 
age should harmonise with the surroundings while at the same time being 
conspicuous and noticeable. That’s not an easy task for designers. That 
is  why designers should not only think within the system (understood 
in line with Luhmann’s (2000) and Fleischer’s (2007) system theory, which 
means thinking only from the perspective inside, not from observer’s per-
spective, which brings the bigger picture of possible situations) but more 
comprehensive by considering the observer’s perspective. Therefore, design- 
ers should research and predict the behaviour of users in a given space.

Cohesion
The complexity of proxemic solutions also lies in their cross-referencing. 
Users look for coherent markings in the different stages of the journey 
to anticipate what kind of sign and type of information they should antic- 
ipate. The goal is to quickly acquire competence in the given signage while 
not straining the user’s cognitive abilities. Frequently, designers stick cards 
with information in places not intended for this purpose, such as  office 
doors or corridor walls in public spaces. Subsequently, due to the increasing 
amount of data, users decrease their attention or time devoted to analysing 
it. Total cohesion can also be achieved by placing the signage in repeatable 
situations, like at the crossroads or the doors to the next corridor.
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Photo 1
Świnoujście, Poland. Numbered free-standing signs indicate beach entrances. The location 
and appearance are consistent. © Photo by the author.

Versatility
The versatility feature is strongly connected with cohesion. In many or-
ganisations, new signs are not only visually incoherent but also situated 
in an inappropriate place due to the wrong design. The navigational system 
must be created so that it can be extended at a low cost. Expansion can 
include adding additional elements as structural or physical changes happen 
or when the mapped facility activities expand.  

Intuitiveness
Although the main reason for implementing orientation systems is to help 
the user find their way in a given space, designers often place visual aspects 
above functionality. This can lead to doubts and ambiguities in the pro-
cess of the denotation of signs. Ambiguities within the differentiation and 
diversification of individual pictograms are particularly glaring. One of the 
most challenging symbols at the design stage is directional arrows and the 
ambiguities related to suggested routes straight up and diagonally (with 
upward diagonal arrows). Other troubling symbols belong to the toilets, 
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where doubts are two-fold: distinguishing men’s and women’s toilets and 
distinguishing toilets from different places, for example, the lift or the exit 
from the building. The situation is much more problematic when it comes 
to places visited by culturally diverse and multilingual audiences, like air-
ports or hotels, where signage must be transparent for many people.  This 
is the result of intercultural differences in the perception of symbols. For 
instance, shapes such as a circle and a triangle used in Poland will not 
always be appropriate to mark the toilets in different countries and cultures. 

Photo 2
Primosten, Croatia. The sign on the sidewalk does not match the other markings and is, 
therefore, counter-intuitive. © Photo by the author.

Essentiality
Despite the ubiquitous “cargo cult” in the design of navigational systems, 
it  is worth sticking to the minimalist “less is more” introduced into ar-
chitecture by Ludwig Mies van der Rohe. In semiotic solutions, it is not 
essential to present every detail but to focus on those necessary for the 
proper denotation of the sign. Therefore, a sound orientation system 
should mainly be based on space’s most important directional elements, 
landmarks, reference points, etc. Essentiality can often be observed in exam-
ples of underground line diagrams, in which only the most important 
reference points such as the rivers or monuments appear, while the rest 
of  the elements are reduced. 

Steerability
The last but not least feature is steerability – the sense of navigation. 
While the earlier features can be described as semiotic-functional, steer- 
ability is  a primary function of the whole wayfinding system. Steerability 
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allows the user to locate himself, find the way directly to the destina-
tion, and easily process environmental cues after reading a particular sign  
(e.g., maps). (Foltz, 1998). This feature refers to the human perception 
of  space.  Therefore, designers should familiarise themselves with the  
latest research on neurology, cognitive and communication science. It would 
be  advantageous to conduct their research on the designed space. 

Case Study

Using the features mentioned above of a good wayfinding system, the ar-
ticle presents the case study of implementing these features in the central 
bus station in Wroclaw (Poland). After its renovation, the station shares 
a building with Wroclavia, one of the biggest shopping centres in Wroclaw. 
The research involved a participatory observation method, with an obser-
vational form consisting of characteristics and their implementation in the 
orientation system. The study was conducted in May of 2022.

The bus station building is situated in the city centre, opposite the 
main railway station, and near major intra- and inter-city communication 
hubs. The bus station is located two floors below the ground. The building 
consists of 5 floors: 2 underground ones containing a cloakroom, a station 
car park and the station, and 3 floors above ground with shops, offices, 
and a shopping centre’s car park. The combination of various functionali-
ties made designing a proper wayfinding system quite challenging. At first 
glance, the structural plan allows one to create a mental hierarchy of  the 
building’s structure – the shopping centre takes up most of the space, 
whilst the station area appears to be side-lined. Due to the location of the 
mall in the city centre and the building’s functionalities, there are various 
groups of users: shoppers, travellers, office workers, restaurant customers 
and residents taking walking shortcuts, and so on.

The signage system is not consistent for the building as a whole – the 
ones used at the station area differ from those used in the shopping centre. 
Signage in the commercial section has been implemented mainly in the 
form of blackboards suspended from the ceiling with bright, illuminated 
letters, signs and lettering on the walls, and free-standing signposts. There 
are also electronic stations with interactive maps of the facility. North-facing 
entrance is marked by a giant “Wroclavia” sign above the entrance, but 
the “bus station” sign is smaller, with a different typeface printed in white 
on  a  glass plate, which makes it less visible. The West entrance near the 
public transport stop and two north entrances are only marked as the shop- 
ping centre and lack any information about an entrance to the bus station.
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Photo 3
Wroclavia. The main west entrance near the public transport stop lacks information about 
being an  entrance to the bus station. © Photo by the author.

Photo 4
Wroclavia. Signs in the shopping centre. © Photo by the author. 
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The way to the station is marked throughout the gallery using sus-
pended ceiling signs with text, an icon of a bus, and directional arrows. 
The directional signage does not stand out and appears second-to-last 
on  a multi-row sign. The entrance to the station from the commercial 
area is  marked with a “PKS” neon light, which, while being a popular  
abbreviation in Poland, is not necessarily straightforward for foreigners. The 
ticket hall contains various types of markings which differ significantly 
from the ones used in the shopping centre area. These include illuminated, 
wall-mounted departure boards, directional arrows on the floor in the form 
of stick-on blue lines, and wall-mounted black and white markings. Al-
though signs in a sticker form are a good choice, they might go unnoticed, 
especially when the area gets crowded.

Photo 5
Wroclavia. The north-facing entrance. © Photo by the author.

Platforms are located at level -2, and their numbers are placed on the 
vertical columns next to every departure point. These markings are promi-
nent, readable, and have appropriate contrast. “Arrivals” and “departures” 
directional arrows lead to the correct areas, although their noticeability 
might also be worse during busy times.
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Photo 6
Wroclavia. Directional arrows on the floor in the form of stick-on blue lines in the main 
hall of the bus station. © Photo by the author.

The following table (p. 16) presents the evaluation of the theorised 
features. Three main points of wayfinding were considered – [E] building 
entrances, [W] directional arrows, and [I] markings at the station. The 
scale range is: excellent, appropriate, partially correct, insufficient, and poor. 

In conclusion, signage used throughout the station is largely legible but 
appears ill-adapted to the small space. That makes some signs, for exam-
ple, floor markings, unnoticeable and subject to erasure. Using both blue 
and black-and-white markings remains a questionable choice as they may 
be unintuitive. Station entrance and exterior signs are unnoticeable, and 
locating the entrance for travellers without a map might prove challenging.

The biggest shortcoming is the lack of directional signage from the 
public transport-facing entrance. It would appear that during the building’s 
recent renovation efforts, the commercial area was prioritised, whilst the 
bus station became less noticeable. 
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Table 2
The summary of the observation of Wroclaw’s main bus station. © Kamil Olender.
 

Feature Main result Comment

Visibility E: poor
W: partially correct

I: appropriate

Only one entrance is marked, but 
the sign is quite small.

Signage in the shopping mall does 
not stand out.

The signage is quite visible.

(In)visibility E: insufficient
W: excellent
I: appropriate

Concerns only the northern 
entrance because of background 
usage. Visually coherent with the 

wayfinding system of the shopping 
centre.

Despite different colour scheme 
and styles of signs, is visually co-

herent with the design of the area

Cohesion E: appropriate
W: excellent

I: partially correct

Not always coherent.
Fully coherent.

Lack of cohesion between blue 
and white markings.

Versatility E: partially correct
W: appropriate
I:  appropriate

Requires funding but allows for 
an  extension.

Can be easily  extended.
Can be easily  extended

Intuitivness E: partially correct

W: appropriate
I: appropriate

No foreign languages, abbreviations 
used might not be understandable.

Mainly well positioned.
Mainly well positioned.

Essentiality E: appropriate
W: appropriate

I: partially correct

Mainly well-illustrated with words 
and simple icons

Mainly well-illustrated with words 
and simple icons.

Utilises visual markings instead 
of  text.

Steerability E: poor
W: partially correct

I: appropriate

Almost no signage or maps outside 
the building.

Not always visible. Not many 
information points. 

Steerable during not busy times.



Cities and Human Experience – the Touchpoints of Space... LC.2022.02.03 p. 17/18

Summary

The article presents an overview of the most important theoretical, re- 
search and design knowledge about developing signage systems for different 
spaces. The observational method and the seven principles for designers 
acting in accordance with the communication design methodology do not 
exhaust the subject. However, the paper summarises the most frequently 
discussed design principles in the scientific literature and industry texts. 
In line with the communication design theory (Fleischer, 2007), the design 
stages, such as strategic planning and the creative process, should be  pre-
ceded and followed by the research phase. The first step should involve 
an analysis of both the space and the audience that will ultimately use the 
signage system. Then, the designed signage should be tested by the users. 

This article aims to present the complexity of the wayfinding subject 
and draw attention to the proper analysis of the existing situation and the 
current state of knowledge to achieve human-centred design solutions. This 
insight also extends the case of the differentiation of orientation systems 
for commercial and public spaces.
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