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Abstract:

Fitness tracking has entered a new era with the introduction of smart rings—sleek, wearable devices that
monitor our health with precision. Offering a more comfortable and less intrusive alternative, smart rings are
worn on the finger, where their proximity to blood vessels allows for more accurate data on health metrics like
heart rate, blood oxygen levels, and even blood pressure. This technical report dives into the technology behind
smart rings, examining their daily metrics and the ease with which they integrate into daily routines. One
notable advancement has been the development of a ring-based blood pressure monitor that uses
photoplethysmography (PPG), providing a portable and user-friendly alternative to cuff-based devices. Using
data from recent studies, this report evaluates the accuracy of devices like the CART-I Plus, comparing them to
traditional blood pressure monitors to highlight their reliability and convenience for users. Additionally, the
report reviews behavioral studies showing that feedback from smart rings can improve lifestyle habits, including
sleep and physical activity. A comparative analysis of leading smart rings—such as the Oura Ring, Samsung
Galaxy Ring, Ultrahuman, and Evie Ring—highlights their design, features, and appeal among diverse user
demographics. Despite current limitations like sensor size and the lack of on-device displays, advancements in
materials, sensor technology, and app integration promise to elevate the capabilities of smart rings. These
innovations position smart rings as a valuable tool in proactive, personalized health management for consumers
and healthcare providers alike.
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I. Introduction

Wearable technology is transforming health management by providing innovative tools for monitoring
well-being. Smart rings, in particular, have gained popularity as a sleek alternative to traditional smart watches,
allowing users to track vital metrics like heart rate, sleep quality, and activity levels. These devices are designed
for comfort and can be worn throughout daily activities, making health monitoring seamless and unobtrusive.
With advancements in technology enhancing their accuracy and usability, smart rings represent a promising
solution for personal health management and clinical applications. This technical report explores the benefits,
features, and potential of smart rings in promoting proactive health strategies.

II. Methodology

For this technical report, we conducted a literature review of peer-reviewed papers focusing on the
technical aspects of wearable fitness devices, including their sensors, data processing methods, and validation
studies. We then narrowed our focus to smart rings, collecting and analyzing available studies that discussed
their design, accuracy, and usability. In parallel, we reviewed product information and independent reviews to
assess the newest biometric rings currently on the market. Data from both sources were compared to highlight
common technologies, strengths, and limitations. This combined approach allowed us to summarize the state of
the art in biometric rings from both research and industry perspectives.

III.  Technical Report
Most of the smart ring data files contain daily overviews of metrics generated from measurements
taken by sensors for each day the device was in use, instead of minute-by-minute estimates of generated
biometrics. The model features examined by Morimoto, M. et al were based on smart ring data files and EMR
data. Smart rings give daily data summaries, such as sleep, readiness, and activity scores. Further to the features
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provided by daily data summary reports, metrics from more granular data were extracted, such as summary
statistical values for heart rate (HR) and heart rate variability (HRV) for each day. [3]

Recently, a ring-type BP measuring device has been developed as an alternative to traditional cuff-
based devices and the BP is measured by utilizing photoplethysmography (PPG). The ring-type BP measuring
device is more convenient, portable, and user-friendly compared to the traditional cuff-based device, allowing
individuals to monitor their BP easily and frequently. A study was done to assess the CART-I plus, a ring-type
smart wearable blood pressure monitor, for measurement accuracy and it was compared to the reference BP
reading with an auscultatory sphygmomanometer. [4]

PPG signals from the proximal phalanx are recorded by the ring-type smart wearable blood pressure
monitor CART-I plus, that wirelessly transmits the data to a smartphone that is connected to the device. This
gadget can record heart rate, pulse wave, ECG, and functional oxygen saturation of hemoglobin in arteries
(Sp02) as well as blood pressure. The gadget utilizes Bluetooth to wirelessly deliver and store data for
analyzing signals and result in the presentation. [4]

Test equipment accuracy was compared to the auscultatory method and the researchers collected 526
SBP and 513 DBP samples from the 89 individuals. When comparing the test device and the reference sample-
wise, the mean difference in SBP and DBP was 0.16 + 5.90 mmHg and —0.07 + 4.6 mmHg, respectively. When
comparing subjects, the mean difference in SBP and DBP was 0.17 £ 3.67 mmHg and 0.02 + 3.21 mmHg,
respectively. Hence, this study concluded that when compared to the conventional auscultatory method, the
smart ring demonstrated a high degree of accuracy in measuring blood pressure. Accurate long-term blood
pressure monitoring in daily life may be possible with this gadget.

A study by Browne et al. [1] proved the advantages of using smart ring and it involved participants
from UCLA who were in ages between 18-55 and who had low exercise frequency. Additionally, any factors or
medical conditions that contributed to high cardiovascular risk were excluded in this study. The study divided
people into two groups: intervention (INT) and control (CON) groups.

The INT group had a personalized behavioral modification protocol using a biometric ring which was
used by daily guided feedback texts that helps to aim to improve sleep and exercise behaviors. The participants
had feedback from the ring and the app and the main focus was on alleviation of stress and improving sleep. The
CON group did not receive targeted behavioral advice, but they were provided with general wellness education
that included healthy relationships and healthy brain. The impact of the intervention was evaluated utilizing both
remote monitoring using a biometric ring and in-lab tests (e.g., body composition and VO: max), with an
emphasis on key objectives like the state of sleep and secondary results like exercise levels and cardiovascular
fitness. The CON group had assessments at baseline and after three months, while the INT group had
evaluations at baseline and at different stages during the examination period. The results of the study showed
that there was greater sleep duration, increased physical activity, and positive changes in self-reported lifestyle
practices. Real-time data monitoring combined with structured feedback was beneficial in encouraging
individuals to improve their long-term health behaviors.

IV.  Discussion

Wearable technologies are intelligent microelectronic devices worn on or near the body that leverage
real-time physiological parameter detection, transmission, and analysis through the use of sensors and micro-
controllers. It can motivate users to obtain enough sleep when they are sleep deprived. Consequently, they can
serve as a reminder to pick up your activity level if you have been inactive for a long time. Prior studies have
also indicated that health professionals may find it helpful to monitor and assist patients with wearable devices'
promotion of physical activity and weight loss, as well as their capacity to remotely gather and report real-life
data. As a result, academic scholars and medical professionals are becoming more interested in learning how to
best utilize this technology. [6]

Smart rings are rapidly gaining popularity as an alternative to traditional smartwatches, especially in
the realm of health and fitness tracking. These devices are designed to provide users with a range of health
metrics, including sleep tracking, respiratory monitoring, blood oxygen level tracking, heart rate variability, and
fitness recovery. The shift from smartwatches to smart rings is largely driven by the rings’ discrete form factor,
convenience, and streamlined functionality.

Initially introduced by the Oura Ring, the smart ring market has expanded with companies like
Samsung entering the space, by the release of the Galaxy Ring. Among the available options, the Oura Ring
remains a benchmark for smart rings due to its reliability, ease of use, and fast charging capabilities. Its ability
to provide comprehensive health and fitness tracking, including respiratory metrics, has made it a popular
choice. Additionally, Oura's seamless integration with various health apps such as Strava, and both iOS and
Android platforms, enhances its versatility and appeal. Its lightweight titanium design, although considered
sturdy and hypoallergenic, does have some drawbacks in terms of its bulkiness, which may reduce comfort for
some users. By contrast, competitors like Samsung have addressed these concerns by offering slecker, slimmer
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designs, such as with the Galaxy Ring, which prioritize user comfort without compromising functionality.
Furthermore, companies like Ultrahuman and Evie have introduced rings targeting niche audiences. For
instance, Ultrahuman offers a subscription-free model that provides users with detailed at-a-glance health data,
including body temperature, heart rate, and menstrual cycle insights. However, some users have reported
overheating after charging, which suggests potential issues with material design and heat dissipation. The Evie
Ring, designed specifically for women, focuses on tracking mood, symptoms, menstrual cycles, and sleep,
addressing a need for more personalized female health tracking. Samsung’s Galaxy Ring, powered by Al,
provides advanced features like snoring detection and in-depth sleep analysis, further pushing the boundaries of
what smart rings can offer. However, it should be noted that some smart rings, such as the Amazfit Helio Ring,
require users to pay extra for accessing all health data, introducing a potential barrier to their full functionality.
(4]

One of the significant advantages of smart rings over smartwatches is their sleek and subtle design.
Users have noted that smart rings are more comfortable to wear, especially during sleep, as they eliminate the
need for bulky, heavy devices. This is especially beneficial for individuals who find smartwatches cumbersome
or distracting, particularly when sleeping. The minimalist design of smart rings offers a more elegant and
comfortable solution, with less frequent charging requirements and no need for a distracting display, as all data
is offloaded to a smartphone app. One of the primary advantages of smart rings over smartwatches is their
potential for more accurate health tracking. Rings are worn on fingers, close to large blood vessels, which
enhances the precision of biometric readings like heart rate and blood oxygen levels. This proximity allows for
more consistent and reliable data collection compared to wrist-worn devices, which may experience more
variability due to movement or less optimal contact with the skin.

Despite these advantages, there are inherent limitations to the small size of smart rings. The compact
design, while subtle, means smaller sensors and limited battery capacity compared to smartwatches.
Additionally, the absence of an integrated display—while a positive for reducing distractions—may be seen as a
disadvantage for users who prefer immediate, on-device feedback without needing to check their phone.
Looking forward, advancements in material science and battery technology could help address some of these
limitations, enabling future smart rings to house more advanced sensors without compromising comfort or
increasing bulk. Further, expanding the compatibility of smart rings with a wider range of apps and healthcare
systems could enhance their appeal and utility in both consumer and clinical settings. [5]

V.  Conclusion

Smart rings are quickly changing the health-tracking game by making it easier and more comfortable to
monitor vital stats. Worn on the finger, they sit close to key blood vessels, which helps provide more accurate
readings on things like heart rate and blood pressure without the bulk of a smartwatch. Devices like the CART-I
Plus are even matching traditional blood pressure monitors in accuracy, showing how effective these rings can
be for daily use.

Beyond just data, research shows that smart rings can have a real impact on our habits—helping people
sleep better and move more. Models like the Oura Ring, Samsung Galaxy Ring, Ultrahuman, and Evie Ring all
offer different benefits, from general health tracking to features tailored for women’s health. Although some
limitations remain (like battery life and the lack of a screen), ongoing advancements are likely to address these.
With continued innovation, smart rings are set to become essential, making health management more convenient
and proactive for everyday users.
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