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Figure 1: Section 1 displays the schematic and 3D render of the PRISM PCB. Section 2 illustrates the platform’s compatibility
with both Seeed Studio XIAO microcontrollers (MCUs) and Adafruit’s QT Py series. Section 3 demonstrates various applications
of the PRISM board: Part 1 shows its integration with an ESP32S3 board equipped with a camera for behavior monitoring
(example: Fernandes et al. in HabitSense [1]); Part 2 highlights its use as a fitness tracker via an nRF52 MCU, leveraging PRISM’s
onboard IMU; Part 3 presents a UV sensing application following the approach of Lin et al. [2]; and Part 4 illustrates a heart
rate monitoring application using an nRF MCU paired with a PPG sensor.

Abstract
Wearable health sensing technologies are increasingly essential for
both clinical and consumer applications. However, many existing
platforms are either custom-built with rigid designs or rely on fixed-
function breakout boards, limiting their adaptability, repairability,
and sustainability. In this paper, we introduce PRISM (Participant
Recording and Integrated Sensing Module), a modular and cus-
tomizable platform for wearable health sensing that supports rapid
prototypingwhile promoting long-term viability through repairabil-
ity and sustainable practices. PRISM incorporates core components
required for health sensing research—such as a Real-Time Clock
(RTC), InertialMeasurement Unit (IMU), robust powermanagement,
and modular I2C connectivity—and extends its functionality with
energy-harvesting features, including solar panels. Furthermore, its
compatibility with a variety of microcontrollers (e.g., XIAO Seeed
Series and QT Py boards) enables researchers to tailor the plat-
form to their specific needs, thereby reducing electronic waste and
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advancing environmental responsibility. By streamlining the inte-
gration of common sensing components, PRISM allows researchers
to devote more time to research-intensive objectives rather than
reinventing hardware solutions for each project.

CCS Concepts
• Hardware → PCB design and layout; Sensor devices and
platforms; Sensor applications and deployments.
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1 Introduction
Over the years, wearable health sensing systems have fundamen-
tally transformed howwemonitor and interact with personal health
data by providing real-time insights critical for both preventive
and diagnostic applications [3, 4]. Recent literature documents
significant advancements in sensor technology, data processing
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algorithms, and wireless communication protocols, all of which
have enhanced the accuracy and timeliness of these systems [5].
However, many existing designs tend to emphasize immediate func-
tionality at the expense of long-term adaptability and sustainability.
Frequently, devices are either custom-built with rigid architectures
or rely on fixed-function breakout boards, which limit repairability
and customization [6]. This lack of flexibility not only impedes
ongoing improvements and innovation but also exacerbates the
issue of electronic waste, as evidenced by multiple environmental
impact assessments [7].

In response to these challenges, we present PRISM – a unified
platform that integrates modularity with sustainability. By allowing
individual sensing components to be easily replaced or upgraded,
PRISM is engineered to evolve alongside emerging research re-
quirements and technological advances while retaining a robust
core of essential health sensing features. Although prior research
has highlighted the benefits of modularity for enhancing interdis-
ciplinary collaboration and expediting prototyping processes[8],
few systems successfully combine these advantages with long-term
viability. This comprehensive approach not only aligns with the
evolving priorities within the HCI and Health communities but also
establishes a foundation for more sustainable research practices by
reducing electronic waste and extending the lifespan of devices.

In this paper, we present the initial prototype of PRISM, devel-
oped from our extensive experience at HABits Lab [9] in designing
and deploying wearable systems across various user studies over
the years. Our recent projects—such as HabitSense [1], HealthSense
[10], UV Sensing [2], Smokemon [11], and AcitiSight [12]—have
significantly informed the development of this platform. Based on
our extensive experience, we identified six essential components
that are consistently required for wearable health sensing projects:
a clock for accurate timekeeping, secure on-device data storage, effi-
cient communication between sensing modalities, the flexibility to
interchange microcontrollers according to project requirements, an
IMU for motion detection, and robust power management. We de-
signed PRISM and integrated all components onto a single printed
circuit board (PCB) at a cost of less than $30, with the goal of en-
abling scalable, low-cost deployment in health-sensing studies. By
prioritizing accessibility, modularity, and ease of integration, PRISM
is intended for use by researchers in health and HCI conducting
field deployments, enabling custom sensing solutions.

We plan to provide a live demonstration of PRISM in conjunction
with a poster presentation.

2 System Design and Implementation
2.1 The Six Essential Components for a

Wearable Health Sensing PCB
The PRISM platform is implemented on a compact 42 mm × 42 mm
printed circuit board (PCB) that consolidates all essential hardware
components (Fig 1). The PCB integrates a Real-Time Clock (RTC)
module to provide precise timekeeping, ensuring synchronized
sensor outputs. An Inertial Measurement Unit (IMU), such as the
LSM6DS3 [13], captures detailed motion data necessary for contin-
uous monitoring and to know if the sensor is being worn or not. To
accommodate various research needs, the platform supports mul-
tiple microcontroller footprints, including the XIAO Seeed Series

[14] and Adafruit QT Py boards[15], offering flexibility in compu-
tational power and compatibility. A low-power microSD module is
incorporated to enable real-time data logging, supporting continu-
ous data collection for longitudinal studies. Additionally, a modular
I2C connectivity system enabled through an integrated Qwiic con-
nector allows seamless expansion by incorporating various sensors
and peripherals, making the platform highly adaptable to evolving
research requirements. Finally, a robust power management circuit
is implemented to power the PCB and its connected peripherals.

2.2 Power Management and Energy-Harvesting
Integration

We implemented a robust charging circuit that supports 3.7–4.2V
LiPo batteries with a charging current of up to 500 mA, ensuring
stable and efficient power management. This integration allows for
extended operation periods while minimizing maintenance efforts
associated with battery replacement or external charging, making
the platform more sustainable and self-sufficient in long-term de-
ployments. For example, when integrated with a thermal sensing
system and powered by a 2000mAh battery, the platform is expected
to operate continuously for approximately 31.5 hours. PRISM is also
designed to incorporate energy-harvesting capabilities if needed,
thereby enhancing energy autonomy and reducing reliance on con-
ventional power sources. For instance, integrated solar panels, in
conjunction with PRISM’s power management module, facilitate
continuous recharging under ambient light conditions.

2.3 Repairability and Sustainability
Designed with long-term usability and environmental responsi-
bility in mind, PRISM prioritizes repairability and sustainability.
The modular construction enables individual components to be
replaced or upgraded without discarding the entire system, signifi-
cantly extending the device’s operational lifespan while reducing
electronic waste. Additionally, we aim to provide open-access de-
sign documentation to encourage community-driven maintenance
and continuous improvement.

3 Preliminary Sytem Evalaution
The PRISM platform demonstrates significant advantages over tradi-
tional wearable health sensing systems. Themodular design enables
rapid prototyping and allows researchers to easily adapt the de-
vice to a wide range of health sensing applications. By permitting
the replacement or upgrade of individual modules, PRISM signifi-
cantly enhances repairability, thereby reducing both overall costs
and electronic waste. Preliminary testing of the integrated solar
energy-harvesting system indicates that the device can sustain op-
eration across various lighting conditions. For instance, three hours
of exposure to sunlight can provide up to 11 hours of operation, as
demonstrated by Lin et al. [2]. These initial results are promising,
and the next steps will involve further iterative testing through
multiple design and evaluation phases to validate the system’s
modularity, repairability, and energy efficiency.
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4 Conclusion and Future Work
PRISM represents a foundational step toward the development of
wearable health sensing systems that are both flexible and sustain-
able. By integrating essential components into a modular archi-
tecture, the platform facilitates rapid prototyping and continuous
innovation while also reducing the environmental impact associ-
ated with electronic waste. The repairable design of PRISM ensures
that individual components can be upgraded or replaced as needed,
significantly extending the lifecycle of the device. Future work
will focus on expanding the compatibility of the platform with
additional sensors and microcontrollers, enhancing the efficiency
of the solar energy-harvesting system, and conducting long-term
field studies to further evaluate its repairability and sustainabil-
ity benefits. The development of PRISM is intended to inspire the
HCI and Health communities to embrace research that is not only
technologically advanced but also environmentally responsible.
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