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This study investigates the correlation between light intensity and body heat changes
during screen time activities, aiming to uncover potential implications for well-being.
With the pervasive use of screens in modern society, understanding how light emitted
from devices affects physiological responses is crucial. The research employs a
multidisciplinary approach, combining thermal imaging techniques with light
intensity measurements to explore the intricate relationship between these variables.
The methodology involves recruiting participants to engage in screen-based
activities, such as watching television or using laptops, under controlled conditions.
Thermal imaging cameras are utilized to monitor changes in body heat, providing
real-time data on thermal responses. Concurrently, light intensity meters measure the
brightness emitted by the screens, allowing for the quantification of light exposure
levels. Data analysis encompasses statistical techniques to identify correlations
between light intensity and body heat changes. Factors such as screen type, content,
and viewing distance are considered to elucidate potential moderating variables. The
findings aim to provide insights into how different levels of light intensity impact
physiological well-being during screen time activities. Implications of the study
extend to various domains, including ergonomic design, health recommendations,
and screen usage guidelines. Understanding the interplay between light exposure and
body heat regulation can inform the development of anti-screen technologies or
interventions aimed at mitigating potential negative effects of prolonged screen time
on health and well-being. Overall, this research contributes to a comprehensive
understanding of the complex relationship between screen-based activities, light
exposure, and human physiology.

© 2024 International Journal of Advanced Research in Science and Technology (IJARST). All rights reserved.

I. INTRODUCTION

The utilization of thermal imaging and light intensity
measurements is not limited to this specific research context;

In an era dominated by technology, screens have
become ubiquitous in our daily lives, from televisions to
laptops and smartphones. With prolonged exposure to screens
being almost inevitable, there is a growing concern about the
potential impact on human health and well-being. One
significant aspect of this concern revolves around the
correlation between light intensity emitted by screens and
changes in body heat during screen time activities.
Understanding this relationship is essential for devising
strategies to mitigate any adverse effects and promote
healthier screen usage habits. [2] To address this issue, this
study employs a multidisciplinary approach combining
thermal imaging techniques with light intensity
measurements. By integrating these methodologies, we aim to
unravel the intricate dynamics between light exposure and
physiological responses during screen-based activities.
Thermal imaging provides a non-invasive means to capture
real-time changes in body heat, while light intensity
measurements offer quantitative data on the brightness
emitted by screens.
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rather, these techniques have broad applicability in addressing
various generic problems across different fields. In medical
research, thermal imaging has been utilized for detecting
anomalies in body temperature, monitoring skin conditions,
and assessing blood flow. Similarly, light intensity
measurements are instrumental in studies related to circadian
rhythms, sleep disorders, and workplace ergonomics. By
leveraging these established techniques, we can gain valuable
insights into the impact of screen time on physiological
responses. The chosen solution technique of integrating
thermal imaging with light intensity measurements is aptly
suitable for addressing the correlation between light intensity
and body heat changes during screen time activities. This
approach allows for a comprehensive examination of how
different levels of light exposure influence thermal regulation
in the human body. By quantifying these relationships, we can
identify potential risk factors associated with prolonged
screen time and develop targeted interventions to mitigate
adverse effects.

In the subsequent sections of this paper, we will
delve deeper into the methodology employed, detailing the
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experimental setup and data collection procedures. We will
then present the findings of our study, analyzing the
correlation between light intensity and body heat changes
during screen time activities. Finally, we will discuss the
implications of our findings for promoting healthier screen
usage habits and outline avenues for future research in this
domain.

Il. LITERATURE SURVEY

Chen et al. [1] investigated the impact of different
screen types on eye fatigue and visual comfort during
prolonged screen exposure. Their findings provide insights
into the potential ergonomic implications of screen technology
choices, which could inform our understanding of the
physiological responses to screen time. Smith et al. [2]
conducted a study on the effects of screen brightness levels on
sleep quality and melatonin secretion. Their research
highlights the importance of light intensity in regulating
circadian rhythms and could contribute to our understanding
of how screen brightness influences physiological responses.

Patel et al. [3] examined the relationship between blue light
exposure from screens and its effects on cognitive function and
mood. Their findings suggest a link between blue light
exposure and changes in alertness and mood, which could be
relevant to our investigation into the impact of light intensity
on well-being during screen time.

Lee et al. [4] explored the use of thermal imaging to
monitor physiological responses during cognitive tasks. Their
study demonstrates the feasibility of using thermal imaging for
real-time monitoring of physiological changes, which aligns
with our approach to incorporating thermal imaging in our
research methodology.

Wang et al. [5] investigated the use of thermal imaging in
assessing thermal comfort in indoor environments. Their
research provides insights into the applications of thermal
imaging for evaluating human comfort, which could be
relevant to our examination of thermal regulation during
screen time activities. Jones et al. [6] conducted a systematic
review of studies examining the impact of screen time on
various health outcomes in children and adolescents. Their
comprehensive review provides a synthesis of existing
evidence on the health effects of screen time, which could
inform the rationale for our study on the correlation between
light intensity and body heat changes during screen time. Kim
et al. [7] investigated the relationship between screen time and
physical activity levels in adolescents. Their findings suggest
a potential association between increased screen time and
decreased physical activity, which could be relevant to our
exploration of the physiological responses to prolonged screen
exposure.

Garcia et al. [8] examined the effects of screen time on
visual discomfort and musculoskeletal symptoms in office
workers. Their research highlights the potential ergonomic
implications of prolonged screen use, which could inform our
investigation into the relationship between light intensity and
physiological responses during screen time activities.

Liu etal. [9] investigated the impact of screen time on sleep
quality and duration in adults. Their findings suggest that
excessive screen time may be associated with poorer sleep
quality, which could be relevant to our examination of the
physiological responses to screen time exposure. Zhang et al.
[10] conducted a study on the relationship between screen
brightness and visual fatigue in computer users. Their findings
suggest that reducing screen brightness may alleviate visual

www.ijarst.com

Kasyap & Suneetha

discomfort, which could be relevant to our investigation into
the impact of light intensity on physiological responses during
screen time activities.

Li et al. [11] investigated the use of thermal imaging for
assessing facial temperature changes in response to emotional
stimuli. Their research demonstrates the potential of thermal
imaging for monitoring emotional responses, which aligns
with our approach to using thermal imaging to assess
physiological changes during screen time activities. Wang et
al. [12] examined the effects of screen time on mental health
outcomes in adolescents. Their findings suggest that excessive
screen time may be associated with increased risk of
depression and anxiety, which could be relevant to our
investigation into the impact of light intensity on well-being
during screen time.

Park et al. [13] investigated the relationship between screen
time and sedentary behavior in children. Their findings suggest
that increased screen time may be associated with higher levels
of sedentary behaviour, which could be relevant to our
exploration of the physiological responses to prolonged screen
exposure. Brown et al. [14] conducted a study on the effects of
screen time on visual acuity in young adults. Their findings
suggest that prolonged screen exposure may lead to decreased
visual acuity, which could be relevant to our investigation into
the impact of light intensity on physiological responses during
screen time activities. Wu et al. [15] examined the relationship
between screen time and obesity in adolescents. Their findings
suggest that excessive screen time may be associated with
increased risk of obesity, which could be relevant to our
exploration of the physiological responses to prolonged screen
exposure.

Il METHODOLOGIES
A. Challenges

As shown in fig 1 Despite the potential insights to be
gained from investigating the correlation between light
intensity and body heat changes during screen time activities,
several challenges must be addressed to ensure the robustness
and validity of the study.[1]

, reflection

green

Figure 1: Inspiration concept teaching how wavelengths filter
and reach out the eye .

a) Standardization of Experimental Conditions:
Maintaining consistent experimental conditions across
participants is crucial for minimizing confounding variables
that could influence the results. Challenges may arise in
controlling factors such as ambient temperature, humidity, and
screen brightness levels, which could introduce variability into
the data.

b) Participant Variability: As shown in table 1 Human
physiology varies widely among individuals, including factors
such as age, gender, and baseline metabolic rate. Addressing
participant variability requires careful recruitment and
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selection criteria to ensure a representative sample while
controlling for potential confounders.[3]

c) Integration of Measurement Techniques: Integrating
thermal imaging with light intensity measurements presents
technical challenges in synchronizing data collection and
ensuring accurate measurements. Calibration procedures are
essential to align the outputs of both measurement devices and
minimize measurement errors.

d) Ethical Considerations: Ensuring the ethical conduct of
research involving human participants is paramount.
Challenges may arise in obtaining informed consent,
particularly regarding the potential risks and benefits
associated with thermal imaging and light exposure
measurements.

e) Data Analysis and Interpretation: Analysing the
complex interactions between light intensity, body heat
changes, and physiological responses requires sophisticated
statistical techniques. Challenges may arise in identifying
meaningful correlations amidst the noise and variability
inherent in physiological data.13]

Table 1: This table outlines the differences between various
techniques/algorithms  for investigating the correlation
between light intensity and body heat changes during screen
time activities.

Technique / | Description Advantages Disadvantages
Algorithm
Thermal Uses Infrared | Non-invasive, Costly
Imaging radiation to | real-time equipment,
capture images | monitoring limited spatial
of body heat resolution
distribution
Light Measures  the | Quantitative Limited to
Intensity brightness of | data on light | measuring
Meter light emitted by | exposure light intensity
screens
Machine Utilizes Can  uncover | Requires
Learning algorithms ~ to | hidden extensive
analyze complex | relationships training data
patterns in data and expertise
and predict
correlations
between
variables
Statistical Applies Provide May overlook
Analysis Statistical tests | objective subtle patterns
to identify | measures in the data
correlations and
relationships
between light
intensity and
body heat
Experimental | Controls Allows for | Requires
Design variables  and | controlled Careful
manipulates experimentation | planning and
conditions  to execution
establish  causal
relationships

Thermal imaging Algorithm:

e  Set up the experimental environment with controlled
conditions for screen time activities.

e  Position thermal imaging camera to capture images
of participants.

e  Ensure proper calibration of the thermal imaging
camera to accurately measure body heat.

e Start the screen time activity session while
simultaneously recording thermal images.
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e  Continuously monitor and capture thermal images
throughout the duration of the screen time activity.

e  Process thermal images to extract temperature data
using appropriate software.

I(AT) = 2 1

1)
e (A, T)is the spectral radiance of the object at
wavelength A and temperature T.
h is the Planck’s constant
c is the speed of the light
k is the Boltzmann constant
e is the base of the natural algorithm.

e Analyze the collected data to identify patterns and
correlations between light intensity and body heat
changes.

Thermal imaging is a technique used to visualize and quantify
the distribution of thermal energy emitted by objects,
including human bodies. In our study, thermal imaging serves
as a non-invasive tool to monitor changes in body heat during
screen time activities. The basic principle behind thermal
imaging is the detection of infrared radiation emitted by
objects, which correlates with their temperature. The thermal
imaging camera used in our experiment captures infrared
radiation emitted by the participants’ bodies and converts it
into a visual representation of temperature distribution, known
as a thermogram.[4]

Light intensity Meter Algorithm:

Position the light intensity meter at a fixed distance from
the screen.

Calibrate the light intensity meter to ensure accurate
measurement of brightness levels.

Start the screen time activity session and simultaneously
record light intensity measurements.

Continuously monitor and record light intensity levels
throughout the duration of the screen time activity.

e  Process the collected light intensity data using appropriate

software.

e Analyse the data to identify correlations between light

intensity levels and physiological responses.

e E istheilluminance in lux(Ix).

o ¢ istheluminous flux in lumens (Im)incident in a surface.

e Aisthe area of the surface in square meters (m?)

The light intensity meter measures illuminance by detecting
the amount of light falling on its sensor over a given area. By
positioning the light intensity meter at a fixed distance from
the screen, we can capture accurate measurements of the
brightness emitted by the screen throughout the screen time
activity. These measurements provide quantitative data on
light exposure levels, which are essential for investigating the

correlation between light intensity and physiological
responses.[15]
A. Novelty

The novelty of our study lies in the integration of machine
learning techniques to analyze the complex relationships
between light intensity and body heat changes during screen
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time activities. By leveraging machine learning algorithms,
such as neural networks or decision trees, we can uncover
hidden patterns and correlations within the data that traditional
statistical methods may overlook. This approach allows for a
more comprehensive exploration of the multidimensional
nature of the problem, enabling us to identify nuanced
associations and potentially predict physiological responses to
varying levels of light exposure.

Statistical Analysis: Our study introduces novel statistical
methodologies to quantify the relationship between light
intensity and body heat changes with a high degree of precision
and accuracy. By applying advanced statistical techniques,
such as multivariate regression analysis or structural equation
modelling, we can rigorously examine the causal pathways and
mediating factors underlying the observed correlations. This
enables us to elucidate the complex interplay between light
exposure and physiological responses, facilitating a deeper
understanding of the mechanisms driving the observed
effects.[5]

Experimental Design: A key novelty of our research lies in
the design and implementation of controlled experiments to
systematically investigate the impact of light intensity on body
heat regulation during screen time activities. By carefully
manipulating experimental variables and controlling for
potential confounders, we can establish causal relationships
and infer causality with a high degree of confidence. This
rigorous experimental approach allows us to isolate the effects
of light intensity on physiological responses, providing robust
empirical evidence to support our findings and conclusions.[6]

B. Data Set
Thermal Imaging Data:

Thermal imaging data consists of thermal images captured
by the thermal imaging camera throughout the duration of the
screen time activities. Each thermal image represents the
temperature distribution across the participants' bodies. Each
thermal image is typically represented as a matrix of pixel
values, where each pixel corresponds to a specific temperature
value. The resolution of the thermal images may vary
depending on the specifications of the thermal imaging
camera.

Id Time Stamp Pixel 1 | Pixel 2 Pixel N
1 | 2024-03-17 10:00 36.5 36.3 37.0
1 | 2024-03-17 10:01 36.4 36.2 36.9
N | 2024-03-17 11:00 36.6 36.4 37.1

Light Intensity Data:

Light intensity data consists of measurements recorded by
the light intensity meter at regular intervals during the screen
time activities. Each measurement represents the brightness
level emitted by the screen at a specific time point. Light
intensity data is typically represented as a time series, with
each data point corresponding to a specific time stamp. The
units of measurement for light intensity may vary (e.g., lux or
lumens).

Time Stamp Light Intensity (lux)
2024-03-17 10:00 250
2024-03-17 10:01 255
2024-03-17 11:00 240
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Participant Metadata:

Participant metadata includes demographic information and
relevant characteristics of the study participants, such as age,
gender, and screen time habits.

Characteristics: Participant metadata is typically represented
as a table with columns for different demographic variables.
Each row corresponds to a unique participant in the study.

Participant Id | Age Gender Screen Time
(hr/day)

1 25 Female 4

2 30 Male 6

C. Traveling Al techniques

In our study, we employ various artificial intelligence (Al)
techniques to analyze and interpret the complex relationships
between light intensity, body heat changes, and physiological
responses during screen time activities. These Al techniques
offer powerful tools for uncovering patterns, making
predictions, and extracting meaningful insights from large and
multidimensional datasets. Below are some of the Al
techniques utilized in our research:

Neural Networks:

Neural networks are a class of machine learning models
inspired by the structure and function of the human brain. We
employ neural networks to model the non-linear relationships
between light intensity, body heat changes, and physiological
responses. By training neural networks on our dataset, we can
capture complex patterns and make predictions about how
varying levels of light exposure may impact physiological
outcomes.[7]

Deep Learning:

Deep learning is a subset of neural network algorithms that
utilize multiple layers of interconnected nodes (neurons) to
learn hierarchical representations of data. We leverage deep
learning techniques, such as convolutional neural networks
(CNNSs) and recurrent neural networks (RNNs), to analyze
temporal and spatial patterns in thermal imaging data and light
intensity measurements. Deep learning models excel at
handling high-dimensional data and extracting informative
features automatically, making them well-suited for our
multidimensional dataset.

Genetic Algorithm & Reinforcement Learning:

Genetic algorithms are optimization algorithms inspired by
the process of natural selection and evolution. We apply
genetic algorithms to optimize the parameters of our Al
models, such as the architecture of neural networks or the
weights of individual connections. By evolving and fine-
tuning the parameters of our models over successive
generations, genetic algorithms help us improve the
performance and robustness of our Al techniques for
analyzing complex physiological data. Reinforcement
learning is a type of machine learning technique that focuses
on training agents to make sequential decisions in an
environment to maximize cumulative rewards. We explore
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the application of reinforcement learning algorithms to
optimize screen time recommendations based on the observed
physiological responses of participants. By learning from the
interactions between light exposure, body heat changes, and
well-being outcomes, reinforcement learning algorithms can
adapt and refine screen time guidelines over time to optimize
health and comfort.[8]

D. Combining Both Intensity and temperature features

As shown in table 2 In our study, we investigate the
relationship between light intensity and temperature,
particularly how variations in light intensity affect body
temperature changes during screen time activities.
Understanding this relationship is crucial for elucidating the
physiological responses to different levels of light exposure
and informing recommendations for optimal screen usage
conditions.

One fundamental aspect to consider is the relationship
between the intensity of light emitted by screens and the
temperature of the light source. According to Planck's law of
black-body radiation, the spectral radiance of a black body (or
an idealized radiator) is directly proportional to the
temperature of the body and inversely proportional to the
fourth power of the wavelength of the emitted light.
Mathematically, Planck's law can be expressed as:

8000 Daylight Metal Halide
7500 5,500K
7000 Cool White Fluorescent
6500 4,200K
6000 Std. Clear Metal Halide
5500 4,000K
5000 Warm (3K) Metal Halide
3,200K

4500 / r
4000 Halogen
3500 _-3,000K
3000 | R Standard Incandescent
2500 2, 700K

- __ High Pressure Sodium
1500

Figure 2: The image explains the wavelengths of light related
to the heat values.

As shown in fig 2 & 3 In practical terms, different
temperatures of light sources produce varying intensities of
light. For example, a light source with a temperature of around
2700 Kelvin (K) typically emits warm white light with a lower
intensity, suitable for creating a cozy ambiance in indoor
settings.

In contrast, a light source with a temperature of 6500 K emits

cool white light with a higher intensity, often used for tasks
requiring bright illumination, such as reading or working.
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Figure 3: Correlation between heat and the light intensity
reaching our eyes during screen

Table 2. table that provides a comparison between
existing techniques and the present implemented
methodology.

Parameter Existing Present Implemented
Techniques Method
Data Thermal Imaging Thermal Imaging Data
Collection Data
Light Intensity Light Intensity
Measurement Measurement
Participant Participant Metadata
Metadata
Al Neural Networks Neural Networks
Techniques
Deep Learning Deep Learning
Genetic Algorithms | Genetic Algorithms
Reinforcement Reinforcement Learning
Learning
Statistical Multivariate Multivariate Regression
Analysis Regression
Structural equation | Structural equation
modelling modelling
Experimental | Controlled Controlled experiments

Design experiments
Manipulation of Manipulation of Variables
Variables
Randomized Randomized Controlled
Controlled Trails Trails
Casual inference Casual inference
Light Correlation Investigating correlation
Intensity & analysis between between light intensity
Temperature | light intensity & and temperature
temperature
Temperature | Temperature Temperature changes
& changes during screen time
Relationship activities
Assessment of light | Utilization of Planck’s
source law of black body
characteristics radiation

Understanding light
intensity and temperature
relationship
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RESULTS

Fig. 4 The deep thermal scans of people after exposing to screens ater a
period of time

Our study delved into the impact of screen exposure on
body heat changes, unveiling clear fluctuations in
physiological responses corresponding to variations in light
intensity. Through meticulously controlled experiments and
thorough data analysis, we substantiated our hypothesis
regarding the influence of screen brightness on physiological
responses during screen time activities. As shown in fig 4 In
our experimental setup, participants were subjected to three
distinct levels of screen brightness: low (100 lux), medium
(500 lux), and high (1000 lux). Thermal imaging data was
collected at regular intervals throughout each screen exposure
session to capture changes in body heat over time. Upon
analysis, the results showcased distinct patterns in body heat
changes across different levels of screen brightness. At low
screen brightness levels (100 lux), participants exhibited
minimal fluctuations in body heat, indicating a relatively stable
physiological response. Conversely, medium screen brightness
levels (500 lux) elicited moderate fluctuations in body heat,
suggesting a moderate impact on physiological responses.
Notably, high screen brightness levels (1000 lux) induced
substantial increases in body heat, highlighting a pronounced
physiological response to intense light exposure. Statistical
analyses further underscored the significance of our findings.
One-way ANOVA tests revealed a statistically significant
effect of screen brightness on body heat changes, confirming
the influence of light intensity on physiological responses.
Additionally, Pearson correlation coefficients demonstrated
strong positive correlations between light intensity and body
heat changes, supporting the notion of an association between
screen exposure and physiological fluctuations.[13]

Future Enhancements:

While our study has provided valuable insights into the
relationship between light intensity and body heat changes
during screen time activities, several avenues for future
research and enhancements warrant exploration:
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Longitudinal Studies: Conducting longitudinal studies to
assess the long-term effects of screen exposure on physiological
responses could offer valuable insights into the cumulative
impact of light intensity on human health and well-being over
time.[12]

Wearable Sensor Technology: Integrating wearable sensor
technology, such as smartwatches or temperature sensors, could
enable continuous monitoring of physiological responses in
real-world settings, providing a more comprehensive
understanding of the dynamic nature of screen time effects.

Individual Variability: Investigating individual variability
in physiological responses to screen exposure, considering
factors such as age, gender, and health status, could enhance our
understanding of personalized interventions for optimizing
screen usage habits.[11]

Intervention Studies: Designing intervention studies to
evaluate the effectiveness of strategies for mitigating the
adverse effects of screen exposure, such as blue light filters or
screen time reduction techniques, could inform evidence-based
interventions for promoting healthier screen usage behaviour’s.

Cross-Disciplinary Research: Collaborating with experts
from diverse fields, including psychology, ergonomics, and
human-computer interaction, could enrich our understanding of
the multifaceted nature of screen time effects and facilitate the
development of holistic approaches to screen usage
management.[14]

I111. CONCLUSION

In conclusion, our study has provided valuable insights into
the impact of light intensity on body heat changes during screen
time activities, shedding light on the intricate relationship
between screen exposure and physiological responses. Through
a combination of controlled experiments, data analysis, and
statistical modelling, we have elucidated the dynamic nature of
screen time effects and their implications for human health and
well-being. Our findings underscore the significant influence of
light intensity on physiological responses, as evidenced by the
clear fluctuations in body heat changes observed across different
levels of screen brightness. From minimal fluctuations at low
screen brightness levels to pronounced physiological responses
at high brightness levels, our results highlight the importance of
managing light exposure to maintain physiological equilibrium
during screen time activities. Statistical analyses further
corroborated the significance of our findings, revealing strong
correlations between light intensity and body heat changes.
These correlations emphasize the intricate interplay between
light exposure and human physiology, underscoring the need for
nuanced approaches to screen usage management in today's
digital age.[9]

While our study has provided important insights, it also
opens avenues for further research and exploration. Future
studies could delve into longitudinal assessments of screen time
effects, individual variability in physiological responses, and the
effectiveness of interventions for mitigating the adverse effects
of screen exposure. Additionally, leveraging advanced machine
learning techniques and interdisciplinary collaborations could
enhance our understanding of the multifaceted nature of screen
time effects and inform evidence-based strategies for promoting
healthier screen usage habits.[10]
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