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Abstract The foundation of scientific research lies in robust data collection methodologies, increasingly embracing
a data-driven paradigm within the realm of psychological studies. This paper outlines our extensive undertaking of
a psychophysiological investigation utilizing the web-based platform UnnCyberpsy for seamless data aggregation
and processing. Data collection stands as a pivotal phase in scientific inquiry, with an increasing inclination toward
data-centric methodologies within psychological research. This study delineates our endeavor in conducting a com-
prehensive psychophysiological investigation employing the web-based tool UnnCyberpsy for data acquisition and
analysis. Constructed within the PHP programming framework and ‘Codelgniter’ microframework (version 4.0),
UnnCyberpsy offers pivotal functionalities, including scheduling equipment pick-ups, guiding through test proce-
dures using a branched algorithm, and handling data storage and preprocessing. Each test phase is pre-coded into
the system, empowering participants to independently undergo the testing regimen via personal devices. Automatic
data collection, preprocessing, and storage streamline the process, ensuring comprehensive participant data vali-
dation and preservation upon experiment completion. Embracing UnnCyberpsy resulted in an elimination of data
loss risk to 0%, a 30% rise in potential participant engagement, and expedited data gathering constrained solely by
participant numbers and equipment availability. Our exploration underscores the pivotal role of online applications
like UnnCyberpsy, not only streamlining data collection but also fostering a symbiotic environment benefiting both
researchers and participants. This paradigm shift towards digital platforms stands as a beacon for future research

endeavors, promising unparalleled convenience and efficiency in the realm of data-driven scientific inquiry.
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1 Introduction

The evolution of scientific inquiry is intrinsically linked to
the refinement of data collection methodologies, an aspect
accentuated by the burgeoning influence of information tech-
nologies. Within the dynamic landscape of psychological re-
search, the burgeoning prevalence of data-driven approaches
underscores the ongoing quest for automating data collection
and processing[?]. This imperative transition stems not only
from the need for efficiency but also from the escalating con-
cern about data quality amid the surge in big data analysis.
The traditional manual gathering of data, inherently sluggish
and predisposed to human errors, confronts profound chal-
lenges in meeting the demands of modern research endeav-
ors.

In recent years, the development of intelligent systems
for detecting the drowsiness condition of human operators
has become crucial for preventing human-caused accidents.
Therefore, new research is necessary to develop reliable alert-
ing methods for recognizing episodes of drowsiness during
human interaction with complex technical systems. While
many studies have focused on developing intelligent warn-
ing methods for smart vehicles, achieving up to 97% accu-
racy [Phan ef al., 2023] in preventing accidents caused by
driver drowsiness [Jabbar et al., 2018][Mohana and Rani,

2019][Wong and Lau, 2019], there are currently no studies
analyzing large amounts of data for reasonably representa-
tive samples. Our project stands out from others in that it
is based on a representative sample of a specialized popula-
tion involved in a critical process within a specific territory
— namely, drivers. Moreover, we will collect, for the first
time, a complexly marked large dataset with multi-hour heart
rhythm recordings, marked for sleepiness using three mea-
sures: subjective sleepiness according to self-assessment
scales, daily hour, and time of the last questionnaire filling.

In this paper we share the experience of conducting
mass psychophysiological research using our own web-
application UnnCyberpsy for data collection and processing.
The scientific goal of our project was to further create sleepi-
ness detector based on the analysis of heart rate data.

To collect big data suitable for searching for markers of
different sleepiness levels in heart rate patterns, it is needed
to: (a) invite the participant to the laboratory to give him in-
structions and equipment; (b) get information about the par-
ticipant’s sleepiness level at different time points to get in-
dividual dynamics; (c) get information when a person went
to sleep, to understand when the period before falling asleep
approximately was; (d) collect data on the participant’s socio-
demographic characteristics of in order to identify the influ-
ence of various factors and make the detector more accu-
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rate. The articles [Bizzego et al., 2014][Thukral and Goel,
2012][Hanbury et al., 2019][Zhang et al., 2017][Canino
et al., 2016] indicate the advantages of using automated sys-
tems for data collection: high speed of data collection, im-
proving the quality and completeness of data, and reducing
the data recipient’s workload. Due to the above-mentioned
(a)-(d) aspects of project research, and due to the need to con-
duct research on a relatively large group of people, the high-
lighted advantages of using automated systems disposed us
to the decision to use an automated system to collect all the
necessary data. Systems in the form of a web-application (or
web-based systems) were preferable as there is no need for
installation and local data storage.

2 Related works

The challenges researchers face in data gathering have led
to the development of diverse software solutions. . In a re-
view of available software options by C. Alavi and J. Mass-
man, they compared these options based on features provided
and associated costs [Alavi and Massman, 2016]. Electronic
data management systems range from simple services to full-
scale solutions with administrative support. The researchers
categorized available sources into five categories, ranging
from stand-alone spreadsheets in Microsoft Excel and sim-
ple databases in Microsoft Access to high-cost, large-scale
database systems and cloud-based solutions. However, not
all these categories are secure enough to contain participants’
personal information, despite being accessible and easy to
use. On the other hand, some options do not allow for cus-
tomization of survey forms, while others require extensive
customization for each study and high costs for maintenance,
resulting in ideal pre-processed data. Additionally, the au-
thors emphasize that some studies have unique requirements
that may not be met by existing commercial solutions. This
is supported by numerous papers that describe researchers’
experiences in developing their own digital solutions.

A. Bizzego and colleagues describe the development of a
custom web-resource called Physiolyze, which was designed
to process heart rate variability (HRV) data - one of the most
frequently used types of data [Bizzego et al., 2014]. How-
ever, processing this type of data requires a high computa-
tional capacity, particularly in different life contexts where
fast calculations are crucial. The system presented by the
researchers is based on two main pillars: pyHRYV, an open-
source Python toolbox with a range of functions for HRV
analysis, and the Galaxy platform - a back-end software
tool commonly used for bioinformatics research. The sys-
tem was successfully tested with different heart rate sensors
and demonstrated support for various HRV indexes. The un-
doubted advantage of the system is that it provides collection
of physiological data (heart rate) in the context of real life.
But at the same time, Physiolyze does not provide for the
construction of research scenarios. And most often it is very
important in experimental works.

Another team presented a case study on the development
of an educational management information system and pro-
vide a detailed analysis of web-service data collection in
general [Thukral and Goel, 2012]. The authors emphasize
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the positive impact that online data collection methods have
brought to the quality of datasets in terms of speed, accu-
racy, reliability, and completeness. Additionally, the use of
web-services has helped to overcome issues related to data
transfer in heterogeneous computer environments, time spent
on data collection, and data presentation formats. This sys-
tem is a good example of automation of manual data collec-
tion and processing. At the same time, the system assumes
data collection only by predetermined blocks and does not
assume a branched algorithm. We argue that the informa-
tion system for assessing sleepiness dynamics should: a) be
cyclic (sleepiness should be recorded at equal intervals); b)
be branched (cyclicity should be interrupted when a person
reports going to bed).

M. Hanbury and colleagues describe how the implemen-
tation of a web-based management application improved the
data management process for longitudinal studies [Hanbury
et al., 2019]. The researchers encountered various chal-
lenges, such as geographical remoteness of research sites,
variable work hours of the participants, a large number of
variables involved in testing, different types of research
teams, and a multilingual community of participants. The
use of an integrated web-application significantly reduced
the amount of time spent on data collection, leaving more
time available for the field researchers to communicate with
the participants and produce more accurate and detailed re-
ports. The application also facilitated communication be-
tween different research teams, enabling them to split up re-
sponsibilities and providing real-time updates of gathered in-
formation, allowing researchers to adjust the course of the
study if necessary. However, access to the Internet was a lim-
itation in some remote parts of the country, and occasional IT
support was required from the developers to add users to the
system or resolve other programming-related issues. Thus,
this case also confirmed that web applications can increase
the efficiency of data collection. The most important bene-
fits provided here can be highlighted as: increasing the speed
and quality of data collection, getting the possibility of auto-
matic report preparation, and real-time updates on gathered
information.

Zhang and colleagues discuss their experience of using
digital services in a medical environment [Zhang et al.,
2017]. Their goal was to assess the advantages of data col-
lection, project management, and telemonitoring in a hospi-
tal setting, and they developed a mobile application called
mEDC for electronic data capture. The mEDC consisted
of a mobile application and a server-based clinical database
that allowed for a range of functions such as creating ap-
pointments, signing informed consent, inputting patient data,
delivering medicine, and scheduling appointments for bio-
logical samples collection. The system was tested with dif-
ferent users from patients to research associates and man-
agers across 14 hospitals, and the researchers received pos-
itive feedback, particularly on the real-time data collection
and management. The mobile application was particularly
effective, as it allowed doctors to input data directly into the
system and reduce the time spent on patient records. How-
ever, the Internet connection stability was a limitation of the
system, and the authors suggest further development to in-
clude features such as medical record change tracking and
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electronic signature implementation. Consequently, the use
of an automated system has saved time while maintaining the
information required in this context.

Finally, Canino et al. presented an innovative approach to
improving wellness through the integration of geographical
data into medical records [Canino et al., 2016]. The authors
introduced GeoBlood, a web-based system that collects pa-
tients’ blood analysis results and their geolocation to investi-
gate the potential correlation between environmental factors
and health issues. The system stores clinical information,
hospital information, and geographic information, enabling
users to access and analyze the collected data. It provides fea-
tures such as descriptive statistics, data navigation, and data
export, allowing users to monitor changes in biological data
over time for individual patients, as well as statistical data
by age or gender. The system was tested with clinical data
and showed promising results, though the authors suggest
further improvements are necessary to enhance its function-
ality. Thus, GeoBlood provides effective access and analysis
of the collected data. An important advantage is the possi-
bility both to export data and to obtain descriptive statistics.
Also, users have the ability to track the dynamics of the input
data, which is important if we consider experimental studies
involving large samples.

Thus, the reviewed experience of creating and using au-
tomated systems, reflected in scientific publications, shows
that such systems are created: (a) either for continuous data
recording without regard to the context and the possibility of
setting stages; (b) or to automate manual data entry in sur-
veys for different tasks and to automate reporting. The un-
doubted advantage of using automated systems is the ability
to aggregate data and obtain descriptive statistics and reports.

At the same time, the considered systems: (a) do not as-
sume the branched algorithm of the data collection scenario;
(b) do not give the possibility of interaction with the system
before the stage of authorization. Experimental research in
natural conditions with the use of laboratory equipment in-
volves the participant coming to the laboratory to receive in-
structions and equipment. This stage can also be automated
to eliminate the need to contact the participant directly. Au-
thorization is not necessary at this stage, as the potential par-
ticipant may not ‘reach’ the stage of the experiment itself.
Therefore, we believe that this stage should also be auto-
mated and included as part of a comprehensive system for
conducting mass psychophysiological research. A branch-
ing algorithm is necessary, for example, when studying the
dynamics of sleepiness from evening to nighttime because in
this case the system needs to disable the cyclic questioning of
sleepiness levels when a person reports that he/she is going
to bed.

Asnone of the current automated systems fulfill all the nec-
essary options for our project, we developed our personalized
web-application enabling (a) interaction with or without au-
thentication and (b) a branched algorithm for data collection
scenarios.
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3 Web application description

Starting in 2022, the Laboratory of Cyberpsychology con-
ducted a large-scale psychophysiological research study on
subjective sleepiness dynamics in adults involving by the
date of this paper preparation 230 participants. The study
design required each participant to record their electrocar-
diogram, pulse, and interbit intervals using a Polar H10 sen-
sor from 07:50 PM until 06:00 AM, as well as provide their
sociodemographic characteristics, including the presence of
chronic conditions, caffeine consumption, the presence of
sleep problems, driving experience, sleep and wakefulness
habits, and subjective sleep characteristics. In addition, par-
ticipants were required to fill in three different question-
naires (Karolinska Sleepiness Scale (KSS), Stanford Sleepi-
ness Scale (SSS), and Epworth Sleepiness Scale) being at
home. The KSS and SSS are questionnaires that measure sit-
uational sleepiness. We used a 7-point scale within the SSS,
and a 10-point scale within the KSS. The consistency of these
scales was reported by us previously [Demareva et al., 2023].

An automated system called UnnCyberpsy was developed
to overcome the challenges of collecting and processing large
amounts of data in a recent psychophysiological study on sub-
jective sleepiness dynamics in adults. This web-application
was designed using the PHP programming environment and
the ‘Codelgniter’ microframework (version 4.0), based on
the model-view-controller (MVC) pattern. To ensure user-
friendliness and compatibility with different devices, the
Bootstrap CSS framework (version 5.2) was utilized. The
system employs MariaDB for data storage.

UnnCyberpsy provides several key features to facilitate
the study. (1) Firstly, participants can schedule an appoint-
ment to collect the necessary equipment and receive instruc-
tions. The system allows them (without authentication) to se-
lect a convenient date and time, and sends reminders to their
email. The equipment pickup records are based on the avail-
ability of Polar H10 sensors, ensuring that participants can
only sign up for dates when equipment is available for pickup.
Before implementing key feature (1), the experimenters tele-
phoned potential study participants to set a date and time for
them to come to the lab. Of the 38 calls, only in 23 cases
the date and time could be immediately agreed upon. Seven
(7) potential participants did not pick up the phone (probably
ignoring calls from unfamiliar numbers), and 8 had already
reconsidered participating in the experiment. Thus, the de-
lay that occurs between the application to participate in the
experiment and the experimenter’s call leads to a loss of mo-
tivation to participate in the experiment.

The implementation of key feature (1) made it possible
to exclude the participation of the experimenter at the stage
of determining the date and time of the respondent’s arrival
to the laboratory in order to receive instructions and equip-
ment. After the implementation of key feature (1), 90% reg-
istration and arrival of potential participants to the laboratory
was ensured. Consequently, using UnnCyberpsy in its full
version increased the turnout of potential study participants
from 60% to 90%.

(2) Secondly, the system requires users to create an ac-
count that is approved by the administrator, who in this case
is the experimenter, before accessing it. Participants pro-
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Information to fill out
- Personal information

- ESS

20:00 and each 30 m after

+ SSS and KSS

- Time of going to bed

Exact time when going to bed

- SSSand KSS
+ Sleep quality
- Dreams description

Figure 1. The stages of pre-programmed testing.

vide their email addresses as their login IDs, and the sys-
tem generates a secure, randomly generated password that is
sent to their email addresses. The system is pre-programmed
for every stage of the testing process. Participants can com-
plete pre-programmed tests with branched algorithm using
their own devices, and the system automatically collects, pre-
processes, and stores the data. Since the experiment design
involves participants filling out tests at specific times, the
system automatically opens the tests at predetermined inter-
vals. The stages of pre-programmed testing with timing are
presented in Figure 1.

To ensure data precision and uniformity, the system veri-
fies all input fields before storing them in the database. Most
queries offer limited response choices, while open-ended
ones undergo scrutiny for accurate symbols. When errors are
identified, the field is highlighted alongside an error prompt.
This method eradicates human mistakes, standardizes partic-
ipant responses, and bolsters data quality. Elaborate instruc-
tions accompany each field, aiding participants in accurately
completing the survey. Post-experiment, all participant data
undergoes scrutiny and is archived within the system.

Fifteen (15) participants (7% of the sample) completed
their cyclic tests with a delay of up to 10-minutes. However,
this data remains suitable for analysis. These incidents oc-
curred early in the data collection phase; subsequently, revi-
sions to the web-application instructions eradicated delayed
test completions, resulting in a data loss rate of 0% post-
update. With the system automatically verifying form accu-
racy, all stored data stands ready for analysis. This under-
scores UnnCyberpsy’s capacity to amass high-quality, pre-
cise data.

Furthermore, the system’s reliance on a branched algo-
rithm accommodated the unique attributes of each respon-
dent’s sleep-wake patterns, facilitating the assessment of
their sleepiness dynamics until the moment of sleep onset.

(3) Thirdly, experimenters possess database access, en-
abling result viewing and download. Participant identifica-
tion relies on their email address and initial entry date, en-
abling researchers to synchronize system-recorded data with
sensor-collected information. Additionally, the system al-
lows CSV file exports containing user data for further anal-
ysis. Designed on these principles, the database grants real-
time access to updated results for the research team. An il-
lustrative depiction of the system’s workflow is presented in
Figure 2.

Moreover, it’s important to highlight that the quantity of
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Equipment pick-up

Fill out personal data [+ Login

Creation of user
credentials in the
system

Automatic appointment
scheduling via web- -
application

Fill out_Epwqrth
questionnaire

|

Fill out SSS & KSS
in the evening

Fill out SSS & KSS
in the morning

CSV with results is
ready for download

] —s

Data validated by the system

Figure 2. General pipeline of UnnCyberpsy. Squares stand for automatic
interactions, and oval stands for person-to-person interaction.

participants capable of partaking in the study within a sin-
gle day is restricted solely by the availability of cardiac sen-
sor and smartphone kits in the laboratory, currently set at
10. The utilization of this system allows the experimenter to
be detached from the actual experiment, thereby accelerating
the pace of data acquisition. In previous research on sleepi-
ness (e.g., [Casale et al., 2022]), specialized experimenters
were required to oversee adherence to the experiment pro-
tocol. Hence, UnnCyberpsy enables swift collection of re-
spondent data concerning sleepiness dynamics and heart rate
without any delays. It should be noted that this system can
be modified to record physiological or actigraphy data from
any devices instead of Polar H10.

It is important to acknowledge that the experimental pro-
cedure — characterized by the cyclic completion of tests at
specific intervals, the need for independent operation of the
equipment, and the absence of an experienced experimenter
— could potentially create a stressful environment for partici-
pants. Therefore, when developing the UnnCyberpsy system,
one of our team’s top priorities was not only to create an au-
tomated data collection method to eliminate errors related to
human factors but also to make the process as simple and
comfortable as possible for participants. This means that the
UnnCyberpsy system must act as an experimenter, guiding
participants through all stages of the study while remaining
intuitive, similar to familiar digital services. In designing
the system, we aimed to follow general principles of user
experience design, using well-known and established design
elements and techniques.

Jakob Nielsen, founder of Nielsen Norman Group — a
consulting company specializing in UX — has notably fo-
cused on generalizing design elements based on user expec-
tations. Nielsen argues that many common website elements
should function according to predictable patterns. Typically,
this applies to simple elements like menu icons that display
page contents, search bars, or ‘breadcrumbs.” Familiar sce-
narios enhance user confidence in completing tasks and, con-
sequently, increase satisfaction with the site. Standardizing
core elements allows users to recognize them in the interface,
understand how to use them effectively, and avoid missing
important but non-obvious features, thereby improving task
resolution. Moreover, Nielsen advocated for actively involv-
ing users in the design process. He proposed a set of guide-
lines known as ‘Nielsen’s 10 Heuristics’ — principles for
evaluating interface usability from the end user’s perspective.
These heuristics include [Nielsen, 1999]:

* Feedback: The user should understand what is happen-
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ing with the system, which should provide this informa-
tion.

* ‘In the user’s world’: The system should communicate
in a language the user understands.

* Control and freedom: There should be an option to exit
any system state, especially undesirable ones.

+ Consistency and standards: The same words and sym-
bols should always have the same meaning or function.

* Error prevention: The system should minimize the con-
ditions under which errors can occur.

* Visibility and clarity: The system should provide all
necessary information without requiring the user to re-
call or search for it.

* Flexibility and efficiency: The system should adapt to
both new and experienced users, providing only rele-
vant information.

+ Aesthetic and minimalist design: Texts and interface de-
sign should be clean and relevant.

* Error handling: Error messages should be clear, precise,
and offer solutions.

¢ Clear documentation: All reference information should
be available and written in an understandable language.

In our case, from the start, the system employs familiar
registration forms and login credentials. After authorization,
users receive brief information about the experiment, includ-
ing a detailed description of the most complex stages—cyclic
test completion—to ensure participants are aware of this as-
pect in advance. A list of experimental stages is also pro-
vided, allowing participants to review the information they
will need to enter into the system. Information fields remain
inactive until required according to the experiment’s sched-
ule, with the system monitoring when data entry is needed.

The correctness of all data entered is automatically veri-
fied. If data is incorrect or fields are missed, the system in-
dicates the specific error location and suggests corrections,
marking errors in red. Successful data saving is confirmed
by the system with a green message, making the notifications
intuitive and identifiable. The cyclic completion of ques-
tionnaires is specifically programmed to minimize user error,
with the system locking data entry until a set time, display-
ing the exact time until the form becomes active again. Once
this period expires, the field becomes available for entry. All
fields are designed to match the page’s ergonomics, with
single-choice options presented as bullet points, multiple-
choice options marked with checkboxes, predefined parame-
ters available in dropdown lists, and date and time adjustable
via arrows or manual entry.

4 Case study

The hypothesis of the experiment tested by the system Un-
nCyberpsy was as follows: the level of subjective sleepiness
would increase from evening to nighttime, with its dynam-
ics associated with various characteristics of the participants.
The total sample size of the study comprised 225 individu-
als. Within this article, the results pertaining to 156 partic-
ipants are presented. These individuals completed the SSS
and KSS questionnaires between 20:00 and 22:00 and went
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to bed after 22:15. This selection aimed to analyze evening
sleepiness dynamics across at least five time points (20:00,
20:30, 21:00, 21:30, and 22:00) and compare it with sub-
jective sleepiness in the morning (at 6:00). The study was
conducted according to the guidelines of the Declaration of
Helsinki and approved by the Institutional Review Board of
Faculty of Social Sciences of Lobachevsky State University
(Protocol No. 4 from 21 November 2022). Prior to the exper-
iment, each participant read and signed an informed consent.

Student’s t-test for dependent samples was used to assess
differences in SSS and KSS scores across various time pe-
riods. Pearson’s correlation criterion was applied to evalu-
ate the relationship between SSS and KSS scores at different
time points. Additionally, a multifactorial repeated measures
analysis of variance was conducted to assess the influence of
various factors on KSS and SSS scores.

During the analysis, it was found that 100% of participants
completed all experiment stages on time. Indeed, they rated
their sleepiness every 30 minutes without any omissions or
delays. All participants also indicated the time they went to
bed.

The analysis of the time’s impact on subjective sleepiness
revealed that time significantly influenced both KSS (F =
86.5,p<0.001) and SSS scores (F=95.9, p<0.001). Sleepi-
ness increased from 20:00 to 22:00 and remained elevated
at 6:00, indicating a distinct trend in SSS and KSS scores.
These findings align with data from other studies that simi-
larly confirmed increased sleepiness from evening to night-
time [Smith et al., 2009][Abrahamsen et al., 2022]. There-
fore, the data collected using the automated system aligns
with data collected through other means. The results ob-
tained confirm the hypothesis that subjective sleepiness lev-
els would rise from evening to nighttime. In our study, scores
on both sleepiness assessment scales were closely related at
each time point (p < 0.001), indicating consistency between
SSS and KSS. Thus, scores from these two valid sleepiness
scales did not differ when using the automated system.

The combined influence of age group (up to 25 years, 25—
35 years, over 35 years) and time on KSS scores (F=3.71, p
<0.01), and the influence of gender on SSS scores (F=5.5, p
< 0.05) were identified. BMI (underweight, normal weight,
overweight/obese), gender, and daily coffee consumption (0,
1, more than two cups) had an overall impact on KSS scores
(F=2.45, p <0.05). However, BMI did not exhibit indepen-
dent influence either considering the time factor or for each
period separately. The independent effect of age on subjec-
tive sleepiness was noted at the 20:00 stage for both SSS (F
=5.07,p<0.01) and KSS (F =3.67, p < 0.05), indicating po-
tential variations in “’sleep-wake” patterns among volunteers
of different age groups. The independent influence of daily
coffee intake on subjective sleepiness was detected only for
SSS at the time points 21:30 (F=3.13, p<0.05) and 22:00 (F
=3.48, p <0.05): individuals who abstained from coffee ex-
hibited lower sleepiness. Interestingly, the number of coffee
cups consumed during the experiment day was not associated
with subjective sleepiness.

Remarkably, the influence of coffee on subjective sleepi-
ness was rather inconsistent in our study. While the number
of coffee cups consumed per day during the experiment did
not impact respondents’ subjective sleepiness, daily coffee
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intake affected sleepiness late in the evening. This aligns
with the varied effects of caffeine. It was suggested that caf-
feine reduces subjective sleepiness until the body becomes
accustomed [Reichert et al., 2022]. Subjective sleep qual-
ity was poorer in individuals who regularly consumed more
than 8 cups of coffee a day [Sanchez-Ortuno ef al., 2005],
as caffeine, by blocking the adenosine neuromodulator and
receptor system, alters the sleep-wake regulation system and
worsens nighttime sleep, with the magnitude of this influence
dependent on individual characteristics [Clark and Landolt,
2017].

Consequently, the dynamics of subjective sleepiness were
nonlinearly associated with individual characteristics such as
BMI, gender, age, and coffee consumption. This affirmed
the hypothesis that the dynamics of subjective sleepiness are
linked to the characteristics of the individual participants.

5 Conclusion

The traditional method of gathering and managing data in a
psychophysiological study examining subjective sleepiness
dynamics can become daunting, particularly with a substan-
tial participant count and intricate experiment structures. To
tackle this hurdle, we devised a personalized web application
named UnnCyberpsy, streamlining data collection, storage,
and preliminary processing. This innovation allowed our re-
search team to entirely eliminate the risk of data loss, en-
hance potential participant engagement by 30 percents, and
accelerate data gathering, now solely constrained by partici-
pant numbers and equipment availability.

Our experience underscores the significant simplification
that web applications offer in data collection, thereby stream-
lining research processes for both investigators and partic-
ipants. Our forthcoming objective involves expanding Un-
nCyberpsy’s capabilities to include automatic retrieval of
heart rate data from Polar H10 sensors via our Android ap-
plication, ’CyPsy.” The further development of the UnnCy-
berpsy platform will include the addition of an online in-
formed consent form.
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