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This paper represents the conceptual design and feasibility of a low-cost Al-based
holographic smartwatch dedicated for educational and accessibility applications.
Generally commercial smartwatches are typically emphasize high-end hardware and
closed ecosystems but the design we have proposed focuses on simplicity,
affordability, and open-source adaptability.
A tiny OLED screen positioned beneath a transparent pyramid and a low-power ESP32
microcontroller are combined in the system's design to produce a 3D holographic
visual illusion An amplified microphone system facilitates voice interaction, and an Al
processor and integrated speaker produce responsive, natural-sounding audio output
Even though the physical construction has been delayed because of money problems,
simulation results show that a modular design approach and careful component
selection can make a sustainable and accessible Al-based wearable. The proposed
smartwatch could make things easier to use and learn, especially for kids, students,
and people with vision problems, because it has interactive holographic graphics and

design voice-based tutoring.

1. Introduction

Smartwatches are extremely trendy in consumer tech right now, but their function really just
centers around tracking fitness and alerting you to messages. For many individuals especially
students in emerging countries and those with visual impairment existing models are too expensive
and pointless accessibility features. This makes a pronounced boundary to the combination of
wearable technology into inclusive educational contexts. Recent advances in artificial intelligence
and embedded processing platforms present an opportunity to transcend traditional smartwatch
limitations. The vision articulated in this study is of a device that not only monitors biometric data or
relays notifications, but also actively assists learning through voice interaction and dynamic,
holographic visualizations [3]. By functioning as a personal voice tutor, the smartwatch is capable of
reading educational content aloud, explaining complex concepts, and rendering illustrative 3D

* Corresponding author.
E-mail address: dilshad@stamforduniversity.edu.bd

25


https://karyailham.com.my/index.php/aaij/index
mailto:dilshad@stamforduniversity.edu.bd

ASEAN Artificial Intelligence Journal
Volume 4, Issue 1 (2025) 25-29

projections. The primary objective of this paper is to rigorously evaluate the feasibility of such a
system prior to committing resources to physical prototyping. The analysis establishes a blueprint for
a low-cost, environment friendly educational tool with the potential for broader adoption and lowest
electronic waste generation.

2. System Concept

The proposed smartwatch contains of the following modular components:

Processing Core: ESP32 microcontroller (or Raspberry Pi Zero) for Al computation and control.
Display Module: A transparent plastic pyramid enclosing a 1.3-inch OLED display to produce a
holographic reflection.

Audio Subsystem: Microphone pre-amplified with an LM358 operational amplifier; tiny speaker
powered by a tiny audio amplifier.

Power Unit: Rechargeable 3.7V Li-ion cell with a TP4056 charging circuit and boost converter for a
constant 5V output.

Connectivity: APl-based Al features are made possible by the ESP32's integrated Bluetooth and Wi-Fi
capabilities.

The design makes it easier for students and enthusiasts to replicate the device using easily accessible
components from local electronics vendors by intentionally minimizing the need for specialized or

unusual parts.
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Fig. 1. Hardware flow diagram for the project

3. Methodology

The feasibility study used a combination of simulation results from MATLAB [4] and Python
experiments, as well as quantitative analysis derived from component datasheets.

Component Selection: Each module was elected to optimize cost, power consumption, and

performance of the system. The ESP32 was preferred for its integrated wireless capability and
significantly cheaper cost compared to traditional microprocessor boards.
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Fig. 2. Hardware connection diagram for the project
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Power Analysis:
Here are the estimates of the current usage: OLED display uses 20 mA, audio amplifier uses 40 mA,
and ESP32 uses 160 mA.

Cost and Sustainability :

Modular assembly reduces electronic waste by enabling the replacement of individual components.
Simulation-based verification helps confirm that every component is appropriate for use before
actual production, reducing unnecessary costs and minimizing environmental impact.

‘Component HEstimated Cost (BDT)‘
[ESP32 + OLED display 3,500 |
‘Microphone + Speaker + Amplifier HSOO ‘
‘Battery + Charging Circuit 2,000 ‘
‘Miscellaneous (PCB, resistors, pyramid sheet)||1,000 ‘
[Total = 7,000 BDT |

Educational and Accessibility :

The device is made to give learners holographic images and spoken explanations, give kids interactive
storytelling experiences, and enable voice-controlled interaction for people who are blind or visually
impaired.

4. Feasibility Findings

The combination of technical and economic analyses makes sure that the design idea is both
possible and useful given the limits on resources. in schools and other places of learning The fact that
the device is cheap makes it a good choice for students and schools that don't have a lot of money.
Its open-source and easy-to-copy design also encourages community involvement, which leads to
new ideas and improvements in assistive learning technologies. Even though the physical prototype
hasn't been built yet because of money problems, the finished simulation and design work provide a
strong base for future growth.

Subsequent phases will concentrate on fabrication, iterative testing, and initial deployment in
actual educational environments after funding has been secured . This will allow for the assessment
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of user experience, learning outcomes, and long-term sustainability ultimately guiding the fine-
tuning of both hardware and software components. We can summarize that the presented study
demonstrates a low-cost, Al-powered holographic smartwatch which is not only technically feasible
but also offers important promise as a sustainable, inclusive device for assistive education. The
potential impact expands to a broad spectrum of learners, especially those who are deprived by
current market offerings. Future research and development will be crucial in realizing this potential
and advancing the scopes of accessible wearable technology.

5. Discussion

The proposed smartwatch explores a significant step forward in combining Al and holography
within a compact wearable device. Its innovation is unlimited to technical complexity rather it
redefines how wearable technology can advance social and educational goals.

Teachers can use this type of device to project three-dimensional images, which will give lessons
a more entertaining and accessible touch for students. Children can also learn new vocabulary and
language skills by engaging interactively and in a fun-loving manner with holographic images. The
device can provide immediate audio responses to learners who cannot see clearly. This makes it
convenient for everybody to use and to be included.

Besides, the device could delivers immediate audio responses to visually impaired learners,
supporting greater accessibility and inclusion.

This work also emphasizes on budget, initial implementations and eco-friendly materials, aligning
with global calls for sustainable design. While the device itself has not been made physically but the
feasibility analysis serves as a comprehensive guide for researchers or institutions interested in
pursuing development when resources become available.

5.1 A Comparison between Smartwatch and Al Holographic Smartwatch

A conventional smartwatch does really basic things, like tracking fitness data, reminding you to
read messages, and showing time. Al holographic smartwatches, on the other hand, have holographic
screens and embedded Al support that give you much more than just these basic functionalities.

Regarding display, the conventional smartwatch is restricted by a small physical screen which can
be challenging to read. The Al holographic smartwatch passes that limitation entirely and projecting
a three-dimensional hologram into the air which significantly improves visibility and user interaction.
When it comes to usability, smartwatches are made for tracking steps and sending brief messages.
The Al holographic version upgrades this experience for which users can communicate directly with
the device through voice commands and interact with digital content in mid-air, offering a more
seamless and hands-free approach.

From a technological standpoint, smartwatches depends on sensors, Bluetooth and mobile
connectivity. The Al-based holographic smartwatch is a big step forward in wearable technology
because it combines modern Al, voice command processing, and holographic display systems. Most
updates to regular smartwatches only add a few new features, so they probably won't be as
interesting in a few years. Holographic Al smartwatches, on the other hand, have a lot more features.
or instance, in schools, hospitals, and communicating to other people, interactive holograms and
smart virtual assistance may really change how certain individuals will interact with them. Briefly
speaking, smartwatches nowadays are pretty much mini smartphones.
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Table 1

Comparative table
Feature Smartwatch Al Holographic Smartwatch
Function Time, notifications, fitness All smartwatch + Al + hologram
Display Small screen 3D holographic projection
Usability Steps, quick messages Voice commands, hologram interaction

Technology Sensors, Bluetooth Al, speech recognition, hologram tech

Future Scope Common, minor improvements  Education, health, communication

Overall Like small phone Like futuristic assistant

5.2 Benefits and Applications

® For Students: Voice tutor helps them with definitions, study help, summaries and whatever
they need.

® For Kids: Displays cartoon characters and fun learning holograms which can be a way of
learning good things.

® For visually impaired: A voice-only interface, no screen needed. It will help them to improve
their performance and task independently.

® \Wearable Al Tech: The future of smartwatches with natural voice interaction and a cool look.

® Affordable Design: Total hardware budget under around 7000 - 8000 BDT which really cheaper.

6. Conclusion

In summary, this paper has showed the conceptual framework and feasibility of developing an
Al-powered holographic smartwatch. By carefully choosing parts that don't cost too much, looking at
how much power they use, and testing the idea through simulation. Our project proves that our
product can be practically implemented and greatly influence society. For the future, we are planning
to acquire funding, design a working prototype, and improve the holographic display to enable easier
usage and clearer images. Our final goal is to create a smartwatch that has sophisticated voice and
visual help
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