Visual Aspects of Perception of Multimedia
Messages on the Web Through the ,,Eye
tracker“ Method

Original scientific paper

Perception of Multimedia Messages on the Web

NikSa Svili¢i¢

Proactiva, Croatia



ABSTRACT

Since the dawn of civilisation visual communication played a role in everyday
life. In the early times there were simply shaped drawings of animals, pictograms
explaining hunting tactics or strategies of attacking the enemies. Through evolution
visual expression becomes an important component of communication process on
several levels, from the existential and economic level to the artistic level.

However, there was always a question of the level of user reception of such
visual information in the medium transmitting the information. Does physical
positioning of information in the medium contribute to the efficiency of the message?
Do the same rules of content positioning apply for traditional (offline) and online
media (Internet)?

Rapid development of information technology and Internet in almost all
segments of contemporary life calls for defining the rules of designing and positioning
multimedia online contents on web sites. Recent research indicates beyond doubt
that the physical positioning of an online content on a web site significantly
determines the quality of user’s perception of such content. By employing the ,Eye
tracking” method it is possible to objectively analyse the level of user perception of a
multimedia content on a web site.

What is the first thing observed by the user after opening the web site and how
does he/she visually search the online content? By which methods can this be
investigated subjectively and objectively? How can the survey results be used to
improve the creation of web sites and to optimise the positioning of relevant contents
on the site? The answers to these questions will significantly improve the
presentation of multimedia interactive contents on the Web.

Key words: perception, visual perception, perceptiveness, online perception,
multimedia messages, online contents, information presentation on the Web, visual
aspects of perception, ,Eye tracker method, user perception, offline perception,
online perception



Introduction

Ever since the Palaeolithic era and the drawings in the Altamira and Lascaux
caves the mankind had an intrinsic need for visual transfer of information (Figure 1
and 2). At first they were primitively shaped drawings intended to explain the tribal
hunting tactics or strategies of attacking the enemy. Such drawings were found on
various localities worldwide. As the mankind developed, visual expression became
an important part of evolution process on several levels — from existential and
economic to the artistic level. However, there was always a question of the level of

user reception of such visual information in the medium transmitting the information.

Does physical positioning of information in the medium contribute to the
efficiency of the message? Do the same rules of content positioning apply for
traditional (offline) and online media (Internet)? What is the first thing observed by the
user after opening the web site and how does he/she visually search the online
content? By which methods can this be investigated subjectively and objectively?
How can the research results be used to improve the creation of web sites and to

optimise the positioning of relevant contents on the site?

The answers to these questions will significantly improve the presentation of

multimedia interactive contents on the Web.



Information Technology and Perception of Visual Contents on the

Web

With the introduction of hypermedia and multimedia, i.e. of Internet as a
medium integrating these characteristics, the phenomenon of perception of
audiovisual contents becomes a very relevant segment of the modern life.
Considering the comparative advantages of the Web as a medium in terms of non-
linear branching of information, data storage potentials and multimedia, one of the
rather unexplored areas in the social aspect of information technology is the user

perception of multimedia contents on the Web.

Among many aspects of perception of multimedia visual stimuli in everyday
life, the economic aspect of assessing the perception of recipients of such messages
is nowadays prominent. That is, the better a certain piece of multimedia information is
placed in terms of its visibility and position in the medium, the higher the certainty that

it will be recognised by recipients, ultimately implying a higher marketing potential.

As the average time of site visit of internauts searching the Web is extremely
short (56 seconds), when placing multimedia messages and ensuring their visibility
and perception it is crucial to ensure that such stimuli are placed on the site in a
controlled manner, so that the user may notice, perceive and process (i.e. read or

‘click’) them in the shortest possible time®.

In this context there are now methods available that allow us to anticipate and
even suggest the user’s interest and/or potential to perceive (read or ‘click’) an online

content based on how such content is positioned on web sites.



There are two approaches to measuring the level of perception of visual
stimuli by internauts (Internet surfers), allowing for subsequent analysis of impact of

multimedia messages: subjective and objective method.

In subjective approach the questionnaire is used, where immediately after
having perceived the offered visual content the internaut is presented with multiple
choice questions and asked to check the answers related to the viewed online
content, thus momentarily providing the information on the perception of his/her
online observations. With this method there is the objective problem based on
‘human factor’, i.e. the respondent has a subconscious need to provide socially
acceptable answers in the broadest sense, so that the results obtained in the survey
are relativized to a certain degree, as they depend on the context of information

content.

The other method - objective method - may be divided into reactive and
proactive method. In objective — reactive method the user is viewing the offered
interactive online content. By subsequent listing of web-log files of his/her search and
of the perception of visited web sites we get a very precise analytics of internaut’s
preferences. In this way we can learn how long he/she stayed on a specific web site,
how many times he/she ‘clicked’ specific visual stimulus (image or alike), which key
words he/she has entered into the search engine, etc. Although the objective-reactive
method undoubtedly has high analytic potential, the objective-proactive method goes
one step further. Unlike the previously mentioned method, this method enables us
real-time processing of information provided by the user while viewing web contents,
thus allowing us to monitor the response to visual stimuli at all times and to evaluate

the internaut’s interest in the online content being viewed.



The objective — proactive method is conducted by means of ‘Eye tracker’
analytics?, monitoring movements of respondent’s pupils and correlating them in real
time with visual architectonics of online content on the screen in front of the user.
Such analytics provides us with a fully objective representation of internaut’s
perception of visual stimuli. Using objective result of ‘Eye Tracker’ survey we can
very precisely design the appearance of web sites and guide the user’s perception

and interest intensity towards the information we want them to receive.

To a certain degree we can also guide a dynamic process of users’ perception
of online content. Possibilities and potential of ‘Eye Tracker’ method are prominent
especially in landing (‘home’) pages, where the internaut’s perceptive navigation

begins.

Historical Development of Surveying Content Perception in The

Medium and of ,,Eye Tracker*“ Method

In 19" century Louis Emile Javal®*'® has researched the methods of reading
and comprehending texts. The research showed that, when reading, the subjects
often needed to change the rhythm of following the text, so that they made pauses
during reading. These pauses were named ‘Javal’s fixations’, and they occurred in
order for the subject to be able to more precisely process, i.e. understand the content

of the read text.



In addition, the subjects have generally returned their eyes to the previously
read text, also in order to better perceive it in the broader context. Javal has named

such short retro-movements of subject’s eyes ‘saccades’ (Figure 3).

Louis Emile Javal also investigated whether there is any correlation between
the meaning of read words and short stops during reading, i.e. what ‘triggered’ the

return of eyes to the previously read words (saccades)®.

Edmund Huey continued similar research and designed a prototype of
contemporary ‘Eye Trackers’ by using contact lenses with holes on the location of the
pupil and measuring the shifts of dynamics and direction of watching in correlation

with the text and/or drawn visual stimulus.

In the mid 1930’s Guy Thomas Buswell and his study ‘How People Look at
Pictures’ (1935) introduced new ideas into the research of how users perceive visual

contents®1®

. Buswell has designed the first device transmitting the dynamics of
subject’'s eye movements during the perception of visual content — a forerunner of
today’s ‘Eye Tracker’. He conducted the survey with 80 subjects who were connected
to the then revolutionary device called AUPEM (,Apparatus Used for Photographing
Eye Movement®) (Figure 4). All subjects were looking at Homer Winslow’s painting
~otowing the Sail“ (Figure 5). By analysing the obtained results a pattern was defined
for the first time, i.e. a matrix suggesting the dynamics of visual content perception,
that is, how the users are moving their eyes across the image aiming to perceive it as

fast as possible, to cognitively process it and then to position this information in their

mind (Figure 6).

In 1950’ Buswell’s research was continued in the papers of Russian scientist

Alfred Lukjanovich Yarbus, who is considered to be one of the most quoted authors



in this field at the time. Yarbus’*®

took one step further then Buswell in searching the
correlation between pupil movement dynamics when perceiving a visual content and
level of subject’s interest in that content. In his paper ,Eye movements and Vision®
(original title: ,Ponb dsuxxeHul ena3 e npouecce 3peHus”) published in 1965 Yarbus
has for the first time connected eye caps with the camera (Figure 7) and directly
recorded (filmed) the content of subject’s preferences in real time. In his work Yarbus
took one step further, proving that the logics of dynamics and direction shifts of

subjects pupil movements is in a direct connection with the subject’s thinking on what

he sees in front of him.

In this way Yarbus has confirmed the correlation between pupil movements
conditioned by a visual stimulus, taking a step forward in contemplating the reasons
for the frequency of repeated movements. His research has shown that there is a
perceptive visual ‘anchoring’ in the experience of the presented content and that the
subject viewing a visual unit — after having observed a detail of such unit - has the
need to return to this visual unit. Only then the observed detail can become its place
in the subject’s cognitive process (i.e. this place can be found only in the context of

the overall perceived content).

Here we have an interesting parallel to holistic theories, where only the entirely
perceived content can assign the appropriate role to the observed detail. Yarbus’ role
was additionally significant because he was the first to notice the differences of visual

matrix depending on the contextual content of a visual sensation.

In other words, he concluded that the dynamics and the matrix of pupil movement
direction when the subject is observing visual stimuli is in direct connection with

cognitive guidelines given to the subjects. The research®'® confirming this was



conducted on the painting titled “The Unexpected Visitor’ (oil on canvas) by llya Repin
(Figure 8). The subjects were given a task to freely study the painting by looking at it.

Then in separate sessions they were asked to make following conclusions:

What is the material status of the family presented in the painting?

- How old are the people in the painting?

- What clothes are they wearing?

- What were the members of the household doing before the visitor came?

- What is the disposition of people and objects in the room?

- How far is the man entering the room from family members in the room?

So, each viewing session has in a different way engaged the observatory principle
of viewing mechanics in subjects, i.e. the perception of information from the thematic
fable of the painting. The research results were very interesting; the dynamics and
sample scope matrix of viewing the painting has radically changed depending on the

guestions that the subjects needed to answer (Figure 9).

This has confirmed Yarbus’' hypothesis that the perception of visual content is
directly determined by the information we are seeking to gain from the said visual

content.

In 1970 Hans Werner Hunziker'**®

used glass plate with drawn visual stimulus
that was presented to the subject. Whilst the subject was viewing the visual, Hunziker
would film with an 8 mm camera from the opposite side of the plate, in order to

capture the subject-object relation as precise as possibly and to establish how the



subject (examinee) perceives the object (visual). Hunziker's work — especially the
study™ titled Plastizitat als Faktor der Spannungsiiberwindung in Denkaufgaben (
“Flexibility of closure as a factor of tension reduction in visual problem solving)”
represents a breakthrough in the research, as the object perceived is no longer a

work of art or a text, but a simpler visual riddle or problem to be solved.

By comparing the results of problem solving with the way the riddle was
perceived, he established a correlation between the subject’s visual perception and
their intelligence. The peculiarity of Hans Werner Hunziker is the fact that he was the
first scientist to anticipate the synergy between behaviourism and basic postulates of

Gestalt psychology while studying visual aspects of human perceptivity.

The research of the connection between the content of the read word and the rate
of user perception was continued by Just and Carpenter™®in 1980. They recorded
pupil movements in 14 students who were given the task to read 15 sentences
abstracted from Times and Newsweek magazines. The survey results showed that
the subjects have made pauses in their pupil movements during reading at 67,8%
words in the average. In 83% of pauses in reading the words on which the subjects
paused were contextually significant for comprehension of the sentence and/or text,
and only 38% of pauses related to ‘functional’ words, i.e. words connecting

sentences and not crucial for comprehension of the content.

The result of Just and Carpenter’s research was named ,Eye — mind Hypotesis'®,

and it suggests that the subject’s pupil is fixated on any word for the duration of the
cognitive process of retrieving the content of such word and bringing it into the

context with the entire text.



Nowadays research of visual perception is inconceivable without modern Eye
Trackers, and they all have one common feature: they operate according to the
principle of measuring the diameter of eye’s rotation field in all directions. There are
several types of Eye Trackers. The first type looks as contact lens with embedded
mirror or magnetic field sensor. This sensor is connected with a measuring
instrument that is recording each shift of the lens, i.e. pupil, and feeds the data into

the central server (Figure 10).

The second model is ,Dual Purkinje Eye tracker® using reflections from the front of
the cornea and back of the lens. In this way, according to the light negative principle,
an insight into the lens movement dynamics is obtained in controlled conditions

(Figure 11).

The third model is the EOG Model, the most sophisticated model that measures
electric potentials using special electrodes placed around the eyes. This method
provides the most precise results, as it uses software with advanced mathematical

algorithms in order to obtain maximal precision of end results (Figure 12).

Analysis of Results Obtained by ,Eye Tracker® Method and

Conclusions

Content perception in conventional (offline) media such as radio, television
and press is significantly different from the perception of the online (Web) contents.

Considering the specific features of Internet in terms of the approach to information



presentation, internauts are gradually changing their previous ‘offline’ perception of

contents and are adjusting to the new medium (Figure 13).

In this context the results of surveys obtained by Eye Tracker method provide
extremely useful information for media development and for methods of positioning
the online information. By means of derived schematic model this information can
clearly show how the internauts perceive the level of importance'’ of contents offered
on web sites, i.e. what is the first to catch their attention when searching web sites

(Figure 14, Figure 15).

Results obtained by Eye Tracker method'® are most commonly presented by
‘heat map’. The red areas on the heat map indicate the areas of highest intensity, i.e.
highest frequency of ‘visual contact’ between the user and the multimedia content on
the web site. In other words, the red fields on the image show the content observed
by the most subjects, i.e. locations of proactive interaction with the user in the context
of offered content (the user acted proactively by clicking on the link or reading the
text). In this context a phenomenon of internauts’ ‘impatience’ should be noted: it is
significant that the positive user perception is rapidly decreasing with each transition

to a new line of the web site (Figure 16, Figure 17).

Orange transitions suggest the decreased high intensity of high frequency of
perception. It is interesting that the orange fields in the heat map are almost as a rule
situated on the edges of red fields (Figure 18). This is indicative of the existence of
perceptive reflex in internauts, i.e. of the need to view the contents positioned on the

left or on the right side of the contents marked as most attractive for users.

This part of research results can be compared with the previously mentioned

Javal’'s ‘fixations’ and/or ‘saccades’, confirming the need to perceive a broader



context of the content presented, for the purpose of better perception of individual
specific pieces of information. Such perceptively deductive approach indicates that
there are certain links with holistic theories, where the sense of the whole determines

the relation to/perception of the components.

The heat map continues towards yellow fields representing lower occurrence
of proactive perception of multimedia contents situated on these locations (as can be
seen in the illustration). This means that the internauts have noticed the contents in
yellow fields, but they did not click these contents so often or did not dwell on them

(which would suggest reading, i.e. proactive perception of the contents in question).

Heat map sections in green and shades of blue suggest low frequency of
content perception by the user. What should be noted here is that the level of
perception of multimedia contents on web sites is rapidly dropping from the centre of
the page towards the bottom of the page. Such results undoubtedly indicate that
these positions on a web site are unattractive, as opposed to positions marked red,
orange and yellow. Therefore, despite the attractiveness of offered multimedia
content, the contents located on ‘blue’ positions are doomed to lower interest level
(Figure 19). Note: certain software versions of Eye Tracker software have heat map
feature with three colours only (red, yellow and blue), but decoding of results is

identical.

The research resulted in a number of interesting conclusions suggesting the

following:

Internet users generally stay shortly at one web site and it is therefore crucial
to precisely position the multimedia content on the site, to ensure that these contents

will be proactively perceived by the users (meaning: click on the link or keeping eyes



longer on a certain position, which is indicated by red colour on illustrations,

suggesting that the internaut has read the text).

Users have a different psychology of perceiving information on web in
comparison with the information obtained by other (conventional) media. Web
contents are visually perceived by initial ‘scanning’ of the site, and not by reading (as
is the case in printed media). This is because the user is accustomed to the fact that
most information on the subject he or she is interested in will not be obtained by
reading the related text on the site (as this text is in most cases only informational
trigger), but through hyperlinks within the text offering links to additional, often more
attractive and more comprehensive contents providing details on the information
initially found on the home page. Therefore the user who was attracted by basic
information on the subject of his/her interest wants to find out more and instinctively

searches for links in the text, in order to find the sources of detailed information.

Perceptive ,F* sample suggests a geometrical dispersion matrix of proactive
perception of online content. In simpler terms, the shape of the letter ,F* is the fastest
description of positions of multimedia documents on a web site that are as a rule
observed and used by the users. Surveys employing Eye Tracker method showed
that the highest frequency of user proactivity were recorded on the 32% of initial
positions from the first line of the site. According to Nielsen'’, very high frequency
was also recorded on 15% of lines within the upper third of the page, whereas the
interest in multimedia content is rapidly decreasing if such content is situated in the
lower half of the web site. If represented graphically, this dispersion of user interest

would be shaped as letter F (Figure 20).



It can also be concluded that the position of multimedia content on web sites
directly determines their visibility and their active use. The level of user’s interest for
such content is rapidly dropping with the square value of the distance from initial

lines.

Pursuant to research results it can be stated that the users generally do not
make optimal choices when navigating to information they are searching for, nor do
they scan the web site moving from one content to the other in a linear manner. The
research results show that the users tend to be satisfied with the first acceptable
choice. As soon as they find the content that they perceive as relevant for finding the
needed information, they intuitively click. This can be explained by some logical
postulates: Nielsen’s research confirmed that the average time spent on the home
page is 56 seconds. In this period of time the internaut wants to find as much as
possible information and therefore proactively perceives even those contents that
include only indications of required information. The users tend to search in this way,
as they are aware that there is no ‘penalty’ for wrong assumption, i.e. that they can

easily go back to the initial point of their search (home page).

In addition to proper positioning of multimedia online content, there is one
more factor to be considered in ensuring the best possible perception of such content
by the user: it is crucial to avoid annoying visual sensations such as ‘violent’
unwanted pop-up windows offering their content, blinking and flickering of texts or
banners, movements across the screen, fake links after click, etc. John Boyd from
Yahoo! and Christian Rohrer from eBay presented a large body of researches on how users

perceive online advertising. Research on design elements with negative effect on users
show that users are very adversely affected by such visual and other sensations

(Table 1).



Clearly the research results provide many tips to web site creators, so that by
precisely positioning information on the web site they can obtain a higher level of

user perception and thus a stronger direct information impact.
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