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Abstract 

The present validation study reports data accuracy from 107 

unsupervised participants from five continents aged between 18 and 
60 years of age. The results show that Oculid’s eye tracking exhibits 

an overall accuracy of 0.85cm, over the course of an 8 minute study 
with the accuracy ranging from 0.6cm after about 2 minutes to 0.9cm 
after 8 minutes of recording time. Female participants exhibited an 

accuracy of 0.84cm, while males had an accuracy of 0.85cm. The 
youngest group of participants (18-25 years) showed an accuracy of 
0.74cm while the oldest group exhibited an accuracy of 0.9cm, while 

accuracy across the continents ranged from 0.78 to 0.94 cm. The 
results hence suggest that good quality eye tracking data can be 

sampled with Oculid’s smartphone eye tracking in unsupervised 
remote settings across a very wide range of demographic groups. 
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1. Introduction 
 

Eye tracking is a methodology that yields beneficial insights for a 
variety of fields, such as marketing, product design, academia, 
healthcare, psychology, and psycholinguistics studies, among others. 

However, its use was restricted until recently due to high costs, 
hardware requirements, and high effort for conducting tests and 
analysis, besides the need for experienced researchers specialized in 

the methodology. Thanks to technological advances, eye tracking is 
now more accessible than ever and even smartphone front-facing 

cameras can be transformed into reliable eye trackers.  

New technologies are being developed to deliver accurate data that 

allow the same level of insights that are obtained with traditional eye 
tracking hardware. This is the case of Oculid, which developed an app 
that allows any smartphone with a selfie camera to become an eye 

tracking device for different studies, such as usability evaluation and 
market research. Oculid’s state-of-the-art technology allows research 
teams to conduct studies remotely using the participants’ devices 

anywhere in the world and get precise data almost instantly after the 
tests. 

Aiming to demonstrate Oculid’s accuracy and technology, a study 
was conducted with an unsupervised group of participants that were 

recruited online without extensive screening or any control regarding 
environmental factors.  To assess to what extent these results are 
consistent across demographic groups, locations, and phone models, 

participants were recruited from a wide range of countries in Africa, 
Asia, Europe, North America, and South America, thus with a diversity 

of ethnicities, age groups, genders and devices under different 
environmental conditions.  200 participants from 19 different 
countries took part in this study using 172 different Android devices 
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and the results attest to the quality of Oculid’s eye tracking technology 
for smartphones.  

These settings are in stark contrast to the circumstances under which 

eye tracking studies are usually run, employing in-lab settings usually 
with a limited number of participants that need to be paid fairly large 
rewards for their participation and that require attention from 

researchers for the length of the study.  

 

2. Methodology 
 

2.1 Participant demographics 

A total of 200 participants from the USA, India, Mexico, Germany, 
Nigeria, Brazil, Kenya, Spain, Italy, Canada, UK, Morocco, Algeria, 
France, Vietnam, Poland, Zambia, Portugal, and Austria were 

recruited. The countries cover five regions around the globe.  

 

Figure 1: Geographic participants distribution 

Roughly equal gender distribution was ensured during recruitment 
and all participants fitted into one of the three following age groups: 

18-25 years, 26-40 years, and 41-60 years old. The only technological 
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precondition for participation was the requirement of an Android 
smartphone with Android version 8 or higher. Other than that, no 

selection criteria were applied before the start of the study. 
Compliance with the instructions, i.e. positioning, lighting, etc. was 

applied as a selection criterion. 

2.1.2 Recruiting 

Participants were recruited via the online crowdsourcing platform 

“Clickworker”, during the first two weeks of December 2021.  

2.2 Initial Guidelines 

When starting Oculid’s app, standard instructions regarding eye 

tracking are provided. This guideline instructs the participants to seek 
moderate lighting conditions, avoid light sources directly at the 
camera, and remove glasses, if possible. 

Positioning was facilitated through a position check stage at the 

beginning of the test, which instructs participants to tilt their phone 
until their face is visible inside an oval displayed on the screen, 
indicating optimal positioning. This check was performed once before 

the start of the actual study and not repeated, meaning that a change 
in the position was not detected and did not lead to recalibration. 

 

 

 

 

 

 

 

 

Figure 2: Oculid’s app standard instructions 
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Except for the initial position check, compliance with the overall test 
instructions was not validated. These instructions were delivered in 

English regardless of the native language of the country where the 
data collection took place.  

2.3 Task Scenarios 

2.3.1 Calibration and Validation Screen 

The study started with a 13-point calibration where participants were 
asked to follow a dot with their eyes that consecutively moved to 

different locations on the screen. After each task, i.e. in total 6 times 
throughout the experiment, participants were taken to a validation 
screen, where they were asked to look at 9 dots that appeared 

consecutively at random locations on the screen. 

2.3.2 Market Research Test 

When creating a test, tasks need to be defined to get insights from 

your testers. The conducted test contained a total of six tasks. These 
tasks were designed to reflect typical tasks from a market research 

study to evoke a level of attention similar to what is typically found 
within other studies run in Oculid.   

In the first four tasks, an image of a product was displayed to the 
participants for 7 seconds, while the fifth task contained a brief 
product video (10 seconds) and the sixth task was a search task on a 

given website. This last task had no time limit and was paced by the 
participants.  

2.4 Data Analysis 

The accuracy of the eye tracking was calculated through the mean 
Euclidean distance (med) between the tracked fixation points from the 

testers and the corresponding validation point. As previously stated, 
each validation screen contained nine validation dots and this 
validation was repeated 6 times in total throughout the test. The 

accuracy is calculated as an average across these different trials 
when not stated otherwise.  
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Figure 3: Example of two consecutive validation points, with a participant’s gaze 
path 

 

3. Results 
 

Data from 107 participants that fully complied with the provided 
instructions, ensured good lighting conditions, and participated in all 

stages such as the calibration and validation, besides being properly 
positioned in front of their phones, was collected.  

3.1 Compliant participants' demographics 

Of the 107 participants, 46 participants (43%) were female, 59 
participants (55%) were male, 1 participant was diverse (<1%) and 1 

participant (<1%) decided not to share this information.  

26 participants (24%) were from the age band of 18-25 years old, 66 

participants (62%) were from the age band of 26-40 years old, 14 
participants (13%) were from the age band of 41-60 years old and 1 
participant (<1%) decided not to share this information.  

18 participants (17%) were from Africa, 19 participants (18%) were 

from Asia, 19 participants (18%) were from South America, 28 
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participants (26%) were from North America, 22 participants (21%) 
were from Europe and 1 participant (<1%) decided not to share this 

information. 

3.2 Overall eye tracking accuracy 

When comparing the mean Euclidean distance of the fixations to the 
corresponding target position across all participants and all six 
validation screens, the overall accuracy was 0.85cm (SD=0.3cm) for 

the participants who followed the instructions. 

3.3 Performance for different demographic groups 

Performance was almost identical for participants from different 

genders with accuracies of 0.84cm, 0.85cm, and 0.65cm (SD=0.33cm, 
SD=0.28cm, and SD=N/A respectively), as in Figure 4.  

Also, the eye tracking accuracy was comparable for participants from 
different continents, ranging from 0.78 to 0.94cm (Figure 5). While 

accuracy was best for participants from Asia, there was a slight 
deterioration for participants from South America and Africa.  

Performance for the different age groups ranged from 0.74cm 
(SD=0.26cm) for the youngest group of participants to 0.9cm 
(SD=0.24cm) for the oldest group of participants (Figure 6). None of 

the differences between the groups reached statistical significance. 
The slight deterioration, which can be observed, might be due to 
increased difficulty focusing with age and a less steady position when 

holding the phone. 
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Figure 4: Accuracy by gender 

 

Figure 5: Accuracy by continent 

 

Figure 6: Accuracy by Age Group	
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3.4 Accuracy over time 

Analyzing the accuracy individually for each of the six different 
validation screens it is possible to notice that the accuracy decreases 

over time though accuracy still yields very acceptable results across 
the entire test duration (Figure 7).  

The first validation screen appeared after an average of 125 seconds 
following the default calibration and yielded an accuracy of 0.59cm 

(SD=0.29cm), the second validation screen appeared after an 
average of 166 seconds with an accuracy of 0.65cm (SD=0.34cm). 
After 216 seconds, thus more than three minutes later, the mean 

accuracy was 0.77cm (SD=0.39cm) and remained at a similar level 
after 254 seconds and 294 seconds (M=0.82cm, SD=0.53cm, and 
M=0.77cm, SD=0.45cm, respectively). After 486 seconds, thus after 

more than 8 minutes, the accuracy was  0.92cm (SD=0.63cm). 

 

Figure 7: Accuracy over time 

3.5 Accuracy for different display locations 

The accuracy of the gaze is displayed for different screen locations in 
Figure 8. Due to a unified prediction space, the figure shows an 
“average screen size” of 14 x 6 cm and displays the accuracy by color 

coding 84 subareas within that prediction space. The average screen 
size here represents the area with the highest validation target 

density over the test participants' phones. As the coding reveals, the 
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accuracy shows a slight deterioration the accuracy towards the 
bottom of the screen which can be explained by the greater distance 

to the selfie camera and the increased occlusion of the eyes by the 
eyelids. 

 

Figure 8: Accuracy over display locations 

 

4. Conclusion 
 

The results from the data collection presented in this paper show that 

Oculid’s eye tracking can be used for high-accuracy studies across the 
whole world without gender, age or race biases. The study stated that 
recordings of up to 8 minutes can be conducted with an accuracy 

within one centimeter, while accuracy will center around 0.8cm for 
most of the recording. This means that for a target specified by a 

given set of XY coordinates, 96% of fixations fall within a radius of 
3cm, 87% fall within a radius of 2cm, and 48% fall within a radius of 
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1cm (Figure 9). Considering that there was no control, on whether 
participants fixated on the validation dots those results imply that 

Area of Interest (AOI) sizes with a diameter of 2cm can be studied 
accurately without needing to rely on huge sample sizes to account 

for eye-tracking inaccuracies. For studies with shorter durations, even 
smaller AOI sizes could be tracked. 

 

Figure 9: Percentage of fixations falling into a radius of 1cm, 2cm, 3cm 

 

It is worth mentioning again that this study was conducted without 

further guidance provided to participants beyond short instructions at 
the beginning on optimal light conditions and positioning. Of the 

participants that were excluded from the study due to non-
compliance, the vast majority were excluded because of bad 
positioning. This will be addressed in future versions of the app by 

providing more recurring feedback on the tester’s position. 
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The results furthermore implicate that smartphone eye tracking 
allows for fast and low-priced data collection with a wide range of 

participants that can be recruited from all over the world. 

 

5. Outlook 
 

Oculid is currently in the process of implementing positional feedback 
throughout the test. This will further improve accuracy and support 
participants' compliance over a test, which will further increase 

accuracy over longer durations. 

Furthermore, an iOS Version of Oculid’s App has recently been 
released, which uses the same eye-tracking technology, enabling an 
even bigger target group to test worldwide.  

 

 


