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ABSTRACT

People’s confusion in interpreting the gender of the toilet sign has caused a hesita-
tion to the people in determining the toilet’s cubicle. In this study, the toilet’s picto-
rial sign were examined and depicted as stylized forms of men and women. The aim
of this research is to collect the data of the people’s eye gaze movement in order to
identify the toilet’s sign system. Other related data were also collected through
literature to obtain the theories that support the study. Three volunteers were
participated in this study. In the first experiment, they had to identify 6 signs with
different shapes presented at the same location with their central visual field using
an “Eye-tracking” device without being told in advance. In the second experiment,
they had to mention the type of gender in the three pairs of 6 toilet signs displayed.
The result of the study indicated a difference between the pattern of human’s eyes
movements in observing the sign unconsciously and the zoning at the middle repre-
sented as the “body” was the most viewed part. This research is expected to provide
informations and references for academics, designers and governments in order (o

create sign system and universal design services.
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INTRODUCTION

In Indonesia, many toilets are not regulated by sex because of the limited facilities.
But 1n some public places such as malls and offices, the grouping in developed countries

has became common. In the contemporary period toilet signs are almost universally indicat-
ed by images of men and women, and the segregation of the sexes seems to occur in most
cultures.

Observations was held by Jawa Pos at the Juanda Airport 1st Terminal’s public
toilet in Surabaya 1n January 2018 where 20 people mistakenly entered the toilet every hour.
The reason 1s because visitors are 1n a hurry and not aware of seeing the toilet’s sign system.

Sign systems 1n public places facility are sometimes confusing for some people
which can cause misinterpretation and incorrect use of the facility. Toilet signage 1s one
example of a sign system and 1s considered one of the most common signage, which exists
in the contemporary era. It 1s often found that toilet signage 1s difficult to understand. Some
studies showed that in some cases toilet signage 1s often confusing and unclear because of
several reasons, for example, the signage contains too much information and the elements
of the signage 1llustrates shape, colour, line, tone, and pattern which are not easy to under-
stand. As the result 1s many people get wrong 1n entering the toilet.

In this paper, we focus our attention on recognizing toilet signs by people with
normal vision. Eye tracking is one of the latest technologies that has shown potential appli-
cation 1n several areas including human-computer interaction for people with and without
disabilities, and for noninvasibe monitoring, detection, and even diagnosis of physiological
and neurological problems in indivisuals. Eye tracking facilitates the measurement of
unconscious movements 1 gaze and provides objective data that cannot be obtained via
interviews. Yamamoto et al. reported that individuals focused their gaze on sites that
strongly interested them [6]. Previous studies using eye tracking mainly concern with the
role of the eye in reading, and so they are oriented only to the sighted. We believe that this
technology can be utilized to 1dentify an individual’s unconscious gaze movement 1n the
pictorial forms of toilet sign.

The ntroduction of an eye-tracking system (eye tracker) 1s to find out the eyes’
movements when looking at the toilet’s pictorial forms with reflexes, so they will know
which parts are seen first, most often seen, and attract attention. The present study aimed to
investigate the relationship between an individual’s recognition and gaze movement for

pictorial forms of toilet sign while using an eye tracker. As a result, we think 1t will be a
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oreat help to clear the important 1ssues of "wrong entry to the toilet" with the recommenda-
tion of effectiveness in toilet sign’s designs.

METHODS

1. Study of Participant

Participants were taken from ITB’s Arts and Design students. Three individuals
with the criteria of young-healthy vision group (21-35 years old) were recruited. All the
participants could see normally without visual aids and never had a history of eye defects
confirmed by interview. Individuals were given verbal guidelines ahead of commencing the
experiment using an explanation until the participants were sufficiently understood the
content of the study. Tests are carried out in a controlled environment. There was only one
respondent and one observer in a room, so the respondent could concentrate on completing
the task.

2. Eye Tracking system

In this study, an eye tracker device (Argus Science Eye Tracking Mobile) was used
to track the eye’s movement. With this system, several cameras were applied by infrared
rays to the eyeball and recorded video of the real-time situation. Infrared rays was used to
sense light and dark areas 1n the pupils. Images reflected in the cornea were obtained via a

video camera to create reflection points (1.e., the Purkinje effect) on the cornea. The pupil
and reflection points were subsequently detected in real-time. Gaze points were measured
using the corneal-reflex method which detects eyeball movement based on the positional

relationship between the central point of the pupil and the Purkinje effect. The corneal
reflex method facilitates the measurement of gaze while placing minimal burden on an
individual and causing no health damage. The gaze point shifts rapidly due to saccadic
movements. Therefore, 1tis difficult to quantify gaze points. Martinez-Conde et al. reported
that the gaze point stops when the angular velocity of eyeball movement decreased to 100/s.
Therefore, they defined a gaze point as motionless when 1ts sampling rate was 50 Hz and
the angular velocity of eyeball movement was decreased to 100/s. Measured gaze points
were recorded using the recording unit. The unit consisted of a computer and DTU (Display
Trasmit Unit). Gaze’s data were stored in the recording unit and were analyzed using ETA-
nalysis software version 1.0.4 4.

3. Gaze measurements method

The measurements were obtained from the participant in product design’s
ergonomic labolatory chamber. We used 6 toilet sign pictorials (Fig.1) and they all were
displayed on a 42-inch monitor. All participant were standing 1n front of monitor screen
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about 60-70cm apart. Three pairs or 6 toilet sign pictorials were taken from several public
places in Indonesia. We divided the area of interests in each 1image into 3, named as head
area, body areca and leg arca (fig.1). The participants fitted the eye tracker in front of moni-
tor screen. Before starting data collection, calibration was done first. Calibration used the
eye tracking device was done manually by showing visual stimulus in the form of dots that
must be seen by the participant until the gaze movement was accurate. After that data
retrieval began, they were asked to freely state as quickly as possible the gender types of 6
toilet pictures that were randomly assigned. Analysis software (ETAnalysis by Argus
Science) was used to analyze the gaze points. We measured the average of gaze’s
fixation-point duration and, time to first’s fixation recorded, gaze point and heatmap at the
analysis sites.

Head Body Leg

Fig.1 Toilet sign pictorial zone division

RESULTS

1. Average Fixation duration in each area of interest

Average Fixation duration 1n each area of interests showed how long the average
fixation occured 1n the area within the AOI Body area 1n toilet pictogram D was the longest
seen area, followed by the body arca of pictogram C and F. In the other hand, there were
several areas that were not seen, such as the head area of pictogram B, C, D, E and F. The
design on “head” in toilet pictogram B, C, D, E and F were have same form (oval and circu-
lar), so 1t was not enough to attract the respondent's attention to see them.(Fig.2)

Fig.2 The result of average fixation duration

2. 1ime to First Fixation

Time to first fixation matrix can assess the effectiveness of the toilet’s sign system
by looking at the number of respondents who looked at each area for the first time. From the
results obtained, the respondents most often looked at the body area first and then headed to
the leg arca on the sign system 1mage. From this study it was found out that respondents
were more nterested in the body area instead of leg arca.(Fig.3)

Fig.3 The result of time to first fixation
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3. Gaze Point and Heatmap

This study found out that the area of the body had quite a lot of fixation and densi-
ty. This indicates that the respondent saw repeatedly into the area. The body area contains
many clements of gender markers such as shoulder, waist-sized, and other marker
attributes. Whereas the lowest fixation 1s in the head area. (Fig.4)

Participant 1
Participant 2
Participant 3
Fig.4 Gaze point by all participant
Fig.5 Heatmap by all participant

From the results, obtained the heatmap which can be seen 1n the figure 5 above.
The color 1n the heatmap shows a number of fixations that occured. The redder color 1n a
particular area shows the more fixation that occured in that area.

Heatmap shows reddish marks on the body arca of all toilet pictogram. When
respondents were interviewed, everyone stated body parts as a marker for parameters
mentioning gender. So that, to mterpret “male or female” 1n toilet pictogram, respondent
tend to look dominant towards the body area.

DISCUSSION

1. Eye tracking recording

In the present study, we used a glasses-type eye tracker, which offered a wide
measurement range, obtained two and three dimensional data, and could record 1n a setting
that more closely resembled how toilet sign pictorial were seen.
Pictorial used was a public toilet’s sign system that was 1n a public facility. To prevent
participants' views moving towards other things than the picture being tested, we focused
on giving a white background. We eliminated the color factors by turning the stimulus mnto
black and white. Besides, we used the same lux lighting level in the same place

2. Total number of gaze point fixations and gaze point fixation time.

The preferential looking method mmvolves the phenomenon of an individual’s
unconscious comparisons and selections while looking for a longer time at the i1tem that
they prefer. Our purpose was to mvestigate the extent to which participants focused their
gaze on toilet pictorial with a high preference level.
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3. Issues for future investigation
We can use an eye tracking system to measure views and objectively evaluated the
behavior of eye movements when viewing a toilet sign. In order to continue the research,

the following problems needs investigating. We will individually investigate participants

who need gaze analysis and evaluation items. Gaze analysis depends on a higher order of
brain function (eg, attention, memory, thought, and decision making). In addition, the
number of fixation points of view and time of fixation of points of view could be assessed
1in this individual. So that 1t could see the pattern of the direction of eye movement and
which part 1s the most interesting of a toilet image. The question 1s “Will the results of this
vision pattern be the same, if the participant 1s a person who has eye disorders?”.

CONCLUSION

We observed an increase in the frequency of fixation time and first fixation for
cach field of interests and the gaze plots on the stimulus visual toilet pictogram. The results
found out that the whole leads to the body part followed by the leg area and head area. Three
respondents also had similarities in preferences for interpreting women's or men's toilets by
paying attention to the body area of a toilet image. The results of this study are appropriate
and proven to be the most interesting and the most important part in designing a toilet sign
system 1s the body area.
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