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Are Non-Contact Sleep Trackers
Accurate? A Comprehensive Analysis

Are non-contact sleep trackers accurate? This question is at the forefront for many
individuals seeking to understand and improve their sleep patterns without the need for
wearable devices. Non-contact sleep trackers, employing various sensor technologies,
promise to deliver valuable insights into sleep duration, stages, and disturbances.
However, the burgeoning market raises valid concerns about their precision and
reliability. This article delves into the science behind these devices, examining the
methodologies they employ, their strengths and limitations, and how their accuracy
compares to established sleep monitoring methods. We will explore the factors influencing
their performance, from individual user differences to environmental variables, and
discuss what consumers should consider when evaluating the data these innovative
gadgets provide.
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Understanding Non-Contact Sleep Tracking
Technologies

The landscape of sleep tracking has expanded beyond wrist-worn devices to include
innovative non-contact solutions. These technologies aim to capture sleep data by
monitoring physiological and movement signals without requiring the user to wear
anything. This approach appeals to individuals who find wearables uncomfortable,
irritating, or disruptive to their sleep. The underlying principle is to detect subtle changes
in the sleep environment and the body that correlate with different sleep states and
activities. Understanding the specific technologies employed is crucial to assessing their
potential accuracy.

Radar and Radio Frequency-Based Trackers

One of the most prevalent non-contact sleep tracking technologies utilizes radar or radio



frequency (RF) signals. These devices emit low-power radio waves that bounce off the
user's body. As the body moves or subtle physiological changes occur, such as breathing
and heart rate, the reflected waves are altered. Sophisticated algorithms then analyze
these alterations to infer sleep patterns. Breathing causes subtle chest movements, and
heartbeats create minute pressure variations that can be detected. These systems are
designed to differentiate between gross body movements, like tossing and turning, and
finer physiological signals.

Under-Mattress or Bedside Sensors

Another common category includes under-mattress sensors or bedside devices that
leverage a combination of technologies. Under-mattress sensors can detect movement and
pressure changes as the user shifts positions in bed. Some advanced systems incorporate
accelerometers and gyroscopes within these pads to capture the nuances of body motion.
Bedside devices, often resembling small hubs, may utilize microphones to detect snoring
or other sleep-related sounds, and infrared sensors to monitor movement within the room.
The effectiveness of these sensors is dependent on their placement and sensitivity.

Environmental and Motion-Based Monitoring

Some non-contact trackers focus primarily on environmental and motion cues. These
might include devices that analyze ambient light and sound levels in the bedroom,
inferring when sleep is likely to have begun or ended based on external stimuli. Others
rely on sophisticated motion detection algorithms, using sensors that can distinguish
between sleep movements and awake movements. While these methods are less direct in
measuring physiological sleep stages, they can offer a general overview of sleep duration
and disruption.

How Non-Contact Sleep Trackers Measure Sleep

The accuracy of non-contact sleep trackers hinges on their ability to translate observed
phenomena into reliable sleep data. This involves sophisticated signal processing and
pattern recognition. The primary metrics tracked typically include sleep onset, wake time,
total sleep time, and periods of restlessness or movement. Advanced systems aim to go
further, estimating sleep stages such as light sleep, deep sleep, and REM sleep.

Detecting Movement and Restlessness

All non-contact sleep trackers, to varying degrees, rely on detecting physical movement.
Sensors are calibrated to differentiate between normal sleep movements, such as turning
over, and more significant disruptions like getting out of bed. The frequency, amplitude,
and duration of these movements are analyzed. A period of little to no movement is often
interpreted as being asleep, while frequent or vigorous movements might indicate



wakefulness or restless sleep.

Inferring Sleep Stages

Inferring sleep stages is a more complex task for non-contact devices. While
polysomnography (PSG), the gold standard for sleep studies, measures brainwave activity
(EEG), muscle activity (EMG), and eye movements (EOG) to definitively determine sleep
stages, non-contact trackers must make inferences. Radar-based systems, for instance,
can detect breathing patterns and heart rate variability, which correlate with different
sleep stages. For example, slower, deeper breathing and a more regular heart rate are
associated with deep sleep, while more erratic patterns can indicate REM sleep or lighter
stages.

Monitoring Physiological Signals

Some advanced non-contact sleep trackers can also monitor subtle physiological signals.
Respiratory rate, which fluctuates with sleep stages and arousal, is a key indicator. Heart
rate can also be estimated by some devices through movements caused by blood flow. The
ability to accurately capture and interpret these physiological parameters significantly
enhances the potential accuracy of non-contact sleep trackers in distinguishing between
sleep stages.

Factors Affecting Non-Contact Sleep Tracker
Accuracy

The precision of any sleep tracking technology, including non-contact solutions, is not
absolute and can be influenced by a multitude of factors. Understanding these variables is
crucial for a realistic interpretation of the data provided by these devices. Individual user
characteristics, the sleep environment, and the sophistication of the device's algorithms all
play a role.

Individual User Characteristics

Different individuals have unique sleep behaviors and physiological responses. For
instance, individuals who are very still sleepers may be difficult to track accurately, as
their movements are minimal. Conversely, individuals who toss and turn frequently might
have their awake periods overestimated. Factors like body weight, sleeping position, and
even the presence of pets or partners in the bed can also affect sensor readings and,
consequently, accuracy.



Sleep Environment Variables

The sleep environment itself can introduce challenges. For devices that rely on sound
detection, ambient noise from traffic, neighbors, or household appliances can interfere
with accurate analysis. Similarly, if a device uses motion detection, external vibrations or
movement within the room not related to the user can lead to false readings. The type of
mattress and bedding can also influence under-mattress sensors.

Algorithm Sophistication and Calibration

The algorithms that interpret sensor data are paramount. Highly sophisticated algorithms
are better at distinguishing between genuine sleep disturbances and artifacts. The quality
of the device's initial calibration and its ability to learn and adapt to a user's unique sleep
patterns over time are also critical. Devices that are poorly calibrated or rely on simplistic
algorithms are more prone to inaccuracies.

Comparing Non-Contact Trackers to Traditional
Methods

To evaluate the accuracy of non-contact sleep trackers, it is essential to compare them
against established methods of sleep assessment. The most definitive method is
polysomnography (PSG), conducted in a sleep lab. Consumer-grade wearable trackers also
serve as a point of comparison, offering a different approach to non-contact monitoring.

Polysomnography (PSG) as the Gold Standard

Polysomnography (PSG) is considered the gold standard for sleep analysis. It involves
attaching electrodes to the scalp, chin, and legs, as well as sensors for breathing and heart
rate. PSG directly measures brain waves, muscle activity, and eye movements, providing
an objective and detailed breakdown of sleep stages. While highly accurate, PSG is
invasive, expensive, and typically only performed in clinical settings for diagnosing sleep
disorders.

Wearable Sleep Trackers: A Common Benchmark

Wearable sleep trackers, such as those worn on the wrist, are more accessible to
consumers and often serve as a benchmark for non-contact devices. These wearables
typically use accelerometers to detect movement and heart rate monitors to infer sleep
stages and disruptions. While generally considered more accurate than basic motion-
sensing devices, wearables can still be affected by factors like skin contact, fit, and
physiological signals misinterpreted as sleep.



Accuracy Comparisons: What the Research Suggests

Studies comparing non-contact sleep trackers to PSG have yielded mixed results. Some
research indicates that certain advanced non-contact devices, particularly those
employing radar technology, can achieve a reasonable degree of accuracy in estimating
total sleep time and wakefulness. However, their accuracy in differentiating sleep stages
is generally lower than PSG and often lags behind leading wearable devices. The
effectiveness can vary significantly between different brands and models.

Strengths and Limitations of Non-Contact Sleep
Tracking

Non-contact sleep trackers offer unique advantages but also come with inherent
limitations. Understanding these aspects is key for consumers to set realistic expectations.

Strengths: Convenience and Comfort

The most significant strength of non-contact sleep trackers is their unparalleled
convenience and comfort. Users do not need to wear anything on their body, eliminating
potential skin irritation, discomfort, or the feeling of being tethered. This makes them an
ideal solution for individuals who are sensitive to wearables, children, or those who simply
prefer a more unobtrusive tracking method. The ease of setup and passive monitoring
contributes to a seamless user experience.

Limitations: Indirect Measurement and Reduced
Granularity

A primary limitation of non-contact trackers is that they rely on indirect measurements.
Unlike PSG, which directly records brain activity, non-contact devices infer sleep based on
movement and other detectable signals. This indirect nature can lead to a reduction in the
granularity and precision of the data, particularly concerning sleep stages. The algorithms
have to make educated guesses, which may not always align with the physiological reality
of sleep.

Potential for Interference and False Positives/Negatives

The accuracy of non-contact trackers can be compromised by interference. External noise,
vibrations, or even significant shifts in sleeping posture can be misinterpreted as sleep
disturbances or wakefulness. Conversely, very still sleepers might have their periods of
wakefulness missed entirely. This potential for false positives and false negatives means
that the data should be viewed as an approximation rather than an exact representation of



sleep.

Who Can Benefit from Non-Contact Sleep
Tracking?

Non-contact sleep trackers cater to a diverse range of users, offering solutions for those
who have found other methods problematic. Their ease of use and unobtrusive nature
make them particularly appealing in certain scenarios.

Individuals Sensitive to Wearables

For people with sensitive skin, allergies, or those who simply find wearing devices
uncomfortable during sleep, non-contact trackers provide a viable alternative. This
includes individuals who experience irritation from straps or sensors, or who are prone to
waking up due to the physical presence of a device.

Those Seeking a Simpler Sleep Overview

Individuals who are not looking for highly detailed clinical-grade sleep analysis but rather
a general overview of their sleep duration, consistency, and major disturbances can
benefit greatly. These trackers offer an accessible way to gain basic insights into sleep
habits without complex setup or ongoing maintenance.

Families and Children

Non-contact sleep trackers can be particularly useful for monitoring the sleep of children
or family members who might struggle with or resist wearing a sleep tracker. The passive
nature of these devices makes them less intrusive and more likely to be accepted.

Key Considerations for Evaluating Non-Contact
Tracker Accuracy
When considering a non-contact sleep tracker, prospective buyers should approach the

decision with a critical eye, focusing on factors that directly impact the reliability of the
data.



Look for Scientific Validation and Studies

The most important consideration is the availability of independent scientific validation.
Reputable manufacturers will often cite studies or provide data comparing their device's
performance against PSG or other established metrics. Be wary of devices that make
broad claims without supporting evidence.

Understand the Underlying Technology

Familiarize yourself with the technology the tracker uses. As discussed, radar, RF, and
acoustic sensors have different strengths and weaknesses. Understanding these
differences can help you gauge the potential accuracy for your specific needs.

Read User Reviews Critically

While user reviews can offer valuable insights, it's important to read them critically. Look
for patterns in feedback regarding accuracy, ease of use, and any recurring issues.
Consider reviews from users who have compared the device to other tracking methods or
who have a clear understanding of their sleep.

Consider the Algorithm's Sophistication

The sophistication of the device's algorithm is a crucial, albeit often opaque, factor. While
difficult to assess directly, manufacturers that invest heavily in Al and machine learning
for their algorithms are more likely to produce more accurate results.

FAQ

Q: How do non-contact sleep trackers detect sleep
without touching the body?

A: Non-contact sleep trackers typically use sensors that detect subtle physiological signals
and movements indirectly. Technologies like radar or radio frequency emit signals that are
reflected by the body, and changes in these signals are analyzed to infer breathing
patterns, heart rate, and movement. Other devices might use microphones to detect
breathing sounds or under-mattress sensors to measure pressure and movement.

Q: Are non-contact sleep trackers as accurate as



wearable sleep trackers?

A: In general, leading non-contact sleep trackers are improving but may not always match
the accuracy of high-end wearable trackers, especially when it comes to differentiating
sleep stages. Wearables have direct physiological measurements like heart rate and, in
some cases, blood oxygen saturation, which can offer more granular data. However, the
accuracy can vary significantly between specific models of both types of devices.

Q: Can non-contact sleep trackers accurately measure
sleep stages (light, deep, REM)?

A: Measuring sleep stages accurately is one of the biggest challenges for non-contact
trackers. While some advanced models can make reasonable estimations based on
breathing patterns and heart rate variability, they generally lack the precision of
polysomnography (PSG), which directly measures brain waves. The accuracy in
determining sleep stages is often lower compared to direct physiological monitoring.

Q: What factors can negatively impact the accuracy of
non-contact sleep trackers?

A: Several factors can negatively impact accuracy. These include significant movement in
the sleep environment not related to the user, ambient noise interference for audio-based
trackers, the user's unique sleeping habits (e.g., being a very still sleeper), the type of
mattress and bedding, and the sophistication of the device's algorithms and calibration.

Q: Are non-contact sleep trackers suitable for
diagnosing sleep disorders?

A: No, non-contact sleep trackers are not designed or validated for diagnosing sleep
disorders. They provide general insights into sleep patterns for wellness purposes.
Diagnosing sleep disorders requires a comprehensive evaluation by a medical
professional, often involving polysomnography in a clinical setting.

Q: What is the role of algorithms in non-contact sleep
tracker accuracy?

A: Algorithms are fundamental to the accuracy of non-contact sleep trackers. They
interpret the raw data collected by sensors and translate it into meaningful metrics like
sleep duration and estimated sleep stages. The sophistication and effectiveness of these
algorithms, often incorporating machine learning, are critical for differentiating between
actual sleep and artifacts.



Q: How can I assess the accuracy of a non-contact sleep
tracker before purchasing?

A: Before purchasing, look for independent scientific studies that have validated the
device's accuracy, ideally comparing it against polysomnography (PSG). Read critical user
reviews that discuss accuracy, and investigate the technology used and the manufacturer's
claims about their algorithms.

Q: Can a non-contact sleep tracker detect snoring or
sleep apnea?

A: Some non-contact sleep trackers, particularly those with audio sensors, can detect
snoring. However, accurately diagnosing sleep apnea requires a medical evaluation and
specialized equipment, as it involves more than just detecting snoring; it also requires
monitoring breathing cessation and oxygen levels. These consumer devices are not
medical diagnostic tools.
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are non contact sleep trackers accurate: Sleep Disruptors Liam Sharma, Al, 2025-03-19
Sleep Disruptors explores often-overlooked factors that sabotage sleep, like blue light exposure from
screens, caffeine consumption, and unmanaged stress. These disruptors impact not only how rested
we feel, but also our cognitive function and physical recovery. The book presents the latest research,
showing how these elements interfere with the body's natural sleep-wake cycle and crucial
restorative processes, such as memory consolidation and hormonal regulation. The book begins by
establishing a foundational understanding of sleep architecture before contrasting modern habits
with our biological needs. Individual chapters are then dedicated to each disruptor, providing
actionable strategies for mitigation. For example, it offers practical tips for managing blue light
through screen filters and lighting adjustments, and explores stress-reduction techniques, such as
mindfulness meditation. Ultimately, Sleep Disruptors culminates in a comprehensive sleep
optimization plan, integrating strategies for managing each of the identified disruptors. With its
proactive and practical approach, the book empowers readers to implement immediate changes to
improve sleep quality, cognitive performance, and overall well-being.
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book constitutes the refereed post-conference proceedings of the 19th EAI International Conference
on Quality, Reliability, Security and Robustness in Heterogeneous Networks, QShine 2023, held in
October 2023. The 78 full papers included in these proceedings were carefully reviewed and
selected from 200 submissions. They are organized in these topical sections: Part I: E-Health
networks; transportation networks; reliability and scalability; E-Health networks II; artificial
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intelligence and machine learning I; networks and applications. Part II: Robustness; Network
Security and Privacy; Quality of Service (QoS) and Quality of Experience (QoE); Artificial
Intelligence and Machine Learning II; Autonomous Vehicles.

are non contact sleep trackers accurate: Human Centered Computing Danijela MiloSevic,
Yong Tang, Qiachong Zu, 2020-01-20 This book constitutes thoroughly reviewed, revised and
selected papers from the 5th International Conference on Human Centered Computing, HCC 2019,
held in Cadak, Serbia, in August 2019. The 48 full and 23 short papers presented in this volume were
carefully reviewed and selected from a total of 133 submissions. The papers focus on deep learning
and its applications on a variety of real-life problems, ranging from image/video analysis, to
human-computer interaction, and to logistics and supply chain management.

are non contact sleep trackers accurate: Communications, Signal Processing, and Systems
Qilian Liang, Wei Wang, Xin Liu, Zhenyu Na, Min Jia, Baoju Zhang, 2020-04-04 This book brings
together papers from the 2019 International Conference on Communications, Signal Processing, and
Systems, which was held in Urumgi, China, on July 20-22, 2019. Presenting the latest developments
and discussing the interactions and links between these multidisciplinary fields, the book spans
topics ranging from communications to signal processing and systems. It is chiefly intended for
undergraduate and graduate students in electrical engineering, computer science and mathematics,
researchers and engineers from academia and industry, as well as government employees.
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Analysis Changzhi Li, Jenshan Lin, 2013-09-05 An authoritative guide to the theory, technologies,
and state-of-the-art applications in microwave noncontact sensing and analysis Engineering
researchers have recently developed exciting advances in microwave noncontact sensing and
analysis, with new applications in fields ranging from medicine to structural engineering,
manufacturing to transportation. This book provides an authoritative look at the current
state-of-the-art in the field. Drawing upon their years of experience in both cutting-edge research
and industry applications, the authors address microwave radar for both noncontact vital sign
detection and mechanical movement measurement. They explore key advances in everyday
applications of microwave and Doppler radar, especially in the areas of radio frequency
technologies, microelectronic fabrication processes, and signal processing hardware and algorithms.
Microwave Noncontact Motion Sensing and Analysis: Reviews the theory and technical basics, from
electromagnetic propagation to signal processing Discusses all major types of motion sensing radar,
including Doppler, pulse, and FMCW Explores important advances in detection and analysis
techniques Uses numerous case studies to illustrate current applications in an array of fields
Provides integrated coverage of human vital sign detection, through-wall radar, and Doppler
vibrometry Offers a well-informed look at emerging technologies and the shape of things to come An
important resource for engineers and researchers with a professional interest in micro-wave sensing
technology, Microwave Noncontact Motion Sensing and Analysis is also a source of insight and
guidance for professionals in healthcare, transportation safety, the military, and law enforcement.
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Medicine Jay Kalra, 2023-12-04 Proceedings of the AHFE International Conference on Human
Factors in Design, Engineering, and Computing (AHFE 2023 Hawaii Edition), Honolulu, Hawaii, USA
4-6, December 2023

are non contact sleep trackers accurate: Contactless Vital Signs Monitoring Wenjin Wang,
Xuyu Wang, 2021-09-20 Vital signs, such as heart rate and respiration rate, are useful to health
monitoring because they can provide important physiological insights for medical diagnosis and
well-being management. Most traditional methods for measuring vital signs require a person to wear
biomedical devices, such as a capnometer, a pulse oximeter, or an electrocardiogram sensor. These
contact-based technologies are inconvenient, cumbersome, and uncomfortable to use. There is a
compelling need for technologies that enable contact-free, easily deployable, and long-term
monitoring of vital signs for healthcare. Contactless Vital Signs Monitoring presents a systematic
and in-depth review on the principles, methodologies, and opportunities of using different




wavelengths of an electromagnetic spectrum to measure vital signs from the human face and body
contactlessly. The volume brings together pioneering researchers active in the field to report the
latest progress made, in an intensive and structured way. It also presents various healthcare
applications using camera and radio frequency-based monitoring, from clinical care to home care, to
sport training and automotive, such as patient/neonatal monitoring in intensive care units, general
wards, emergency department triage, MR/CT cardiac and respiratory gating, sleep centers,
baby/elderly care, fitness cardio training, driver monitoring in automotive settings, and more. This
book will be an important educational source for biomedical researchers, Al healthcare researchers,
computer vision researchers, wireless-sensing researchers, doctors/clinicians,
physicians/psychologists, and medical equipment manufacturers. - Includes various contactless vital
signs monitoring techniques, such as optical-based, radar-based, WiFi-based, RFID-based, and
acoustic-based methods. - Presents a thorough introduction to the measurement principles,
methodologies, healthcare applications, hardware set-ups, and systems for contactless measurement
of vital signs using camera or RF sensors. - Presents the opportunities for the fusion of camera and
RF sensors for contactless vital signs monitoring and healthcare.
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Sharon Wulfovich, 2022-04-13 This open access book presents the rise of technology-enabled
methods and tools for objective, quantitative assessment of Quality of Life (QoL), while following the
WHOQOL model. It is an in-depth resource describing and examining state-of-the-art, minimally
obtrusive, ubiquitous technologies. Highlighting the required factors for adoption and scaling of
technology-enabled methods and tools for QoL assessment, it also describes how these technologies
can be leveraged for behavior change, disease prevention, health management and long-term QoL
enhancement in populations at large. Quantifying Quality of Life: Incorporating Daily Life into
Medicine fills a gap in the field of QoL by providing assessment methods, techniques and tools.
These assessments differ from the current methods that are now mostly infrequent, subjective,
qualitative, memory-based, context-poor and sparse. Therefore, it is an ideal resource for physicians,
physicians in training, software and hardware developers, computer scientists, data scientists,
behavioural scientists, entrepreneurs, healthcare leaders and administrators who are seeking an
up-to-date resource on this subject.
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Vaisanen, Jari Viik, Jari Hyttinen, 2017-06-12 This volume presents the proceedings of the joint
conference of the European Medical and Biological Engineering Conference (EMBEC) and the
Nordic-Baltic Conference on Biomedical Engineering and Medical Physics (NBC), held in Tampere,
Finland, in June 2017. The proceedings present all traditional biomedical engineering areas, but also
highlight new emerging fields, such as tissue engineering, bioinformatics, biosensing,
neurotechnology, additive manufacturing technologies for medicine and biology, and bioimaging, to
name a few. Moreover, it emphasizes the role of education, translational research, and
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Fuchun Sun, Dewen Hu, Stefan Wermter, Lei Yang, Huaping Liu, Bin Fang, 2022-01-11 This book
constitutes the refereed post-conference proceedings of the 6th International Conference on
Cognitive Systems and Signal Processing, ICCSIP 2021, held in Suzhou, China, in November 2021.
The 41 revised papers presented were carefully reviewed and selected from 105 submissions. The
papers are organized in topical sections on algorithm; vision; and robotics and application.
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Environment and Society Francesco Bellotti, Miltos D. Grammatikakis, Ali Mansour, Massimo Ruo
Roch, Ralf Seepold, Agusti Solanas, Riccardo Berta, 2024-01-12 This book provides a thorough
overview of cutting-edge research on electronics applications relevant to industry, the environment,
and society at large. It covers a broad spectrum of application domains, from automotive to space
and from health to security, while devoting special attention to the use of embedded devices and
sensors for imaging, communication, and control. The book is based on the 2023 ApplePies



Conference, held in Genoa, Italy, in September 2023, which brought together researchers and
stakeholders to consider the most significant current trends in the field of applied electronics and to
debate visions for the future. Areas addressed by the conference included information
communication technology; biotechnology and biomedical imaging; space; secure, clean, and
efficient energy; the environment; and smart, green, and integrated transport. As electronics
technology continues to develop apace, constantly meeting previously unthinkable targets, further
attention needs tobe directed toward the electronics applications and the development of systems
that facilitate human activities. This book, written by industrial and academic professionals,
represents a valuable contribution in this endeavor.
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Michael Kellmann, Jurgen Beckmann, 2021-12-28 Bringing together the world’s leading experts, this
multi-disciplinary collection examines both the psychological and physiological dimensions to
recovery from sport. Featuring chapters on overtraining, sleep, the relationship to injury, as well as
the role of stress, this volume illustrates how performance, both as an individual and as a team, can
be better managed through understanding the recovery process. It also covers the impact of travel
on performance, as well as guidance on measurement and training. Based upon the contemporary
models of recovery and performance in different scientific disciplines such as medicine, psychology,
and sport science, expert contributors also explore implications for applied and strategic
interventions to retain and stabilize performance ability. With a large overlap from Sports, Recovery,
and Performance, published in 2017, this book has seen substantial modifications with new and
revised chapters. This is a must-have resource for students and scholars across the sports sciences
as well as any coach interested in the latest research.
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Martina, Paolo Motto Ros, 2025-03-07 This book provides a thorough overview of cutting-edge
research on electronics applications relevant to industry, the environment, and society at large. It
covers a broad spectrum of application domains, from automotive to space and from health to
security, while devoting special attention to the use of embedded devices and sensors for imaging,
communication, and control. The book is based on the 2024 ApplePies Conference, held in Turin,
Italy, on September 19-20, 2024, which brought together researchers and stakeholders to consider
the most significant current trends in the field of applied electronics and to debate visions for the
future. Areas addressed by the conference included information communication technology;
biotechnology and biomedical imaging; space; secure, clean, and efficient energy; the environment;
and smart, green, and integrated transport. As electronics technology continues to develop apace,
constantly meeting previously unthinkable targets, further attention needs to be directed toward the
electronics applications and the development of systems that facilitate human activities. This book,
written by industrial and academic professionals, represents a valuable contribution in this
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management, play in preventing and managing a wide range of chronic diseases. Lifestyle medicine
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remedies, and other holistic therapies. We encourage bringing together researchers, clinicians,
policymakers, and other stakeholders to explore the intersection of lifestyle diseases and natural
medicine and to discuss how these complementary approaches can be integrated to address the
health challenges of the 21st century. For this purpose, we are organizing The 1st International
Conference on Lifestyle Diseases and Natural Medicine (ICOLIFEMED) , which will be held on



December 5-6th, 2024. The theme of ICOLIFEMED 2024 is Integration of healthy lifestyle and
natural medicine in the prevention and management of modern diseases. About one hundred
presenters and participants from Australia, Japan, China, Malaysia, Brunei Darussalam, and
Indonesia will participate in this event.
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products.
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recent trends relating to the applications of artificial intelligence and machine learning methods in
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ICANN 2025 Walter Senn, Marcello Sanguineti, Ausra Saudargiene, Igor V. Tetko, Alessandro E. P.
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Ilias Maglogiannis, Lazaros Iliadis, Andreas Andreou, Antonios Papaleonidas, 2025-06-23 This
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