
Design Brief
The design brief of this project is to develop a sensor product that can be placed on a helmet to
ensure the safety of workers at high altitudes. The product is designed to monitor several vital
parameters, including heart rate, SPO2 levels, body temperature, altitude, and location tracking
using latitude and longitude. The product also includes a fall detection feature using a vibration
sensor, which can alert the appropriate personnel in the event of a fall.

The sensor product is designed to provide real-time monitoring of the vital parameters, which
can be displayed on an OLED screen. The OLED screen will show the live heart rate, SPO2,
temperature, and altitude values, along with the set temperature and heart rate value. The data
collected by the sensor will be sent to an IoT app for further analysis and can be stored in the
cloud for future reference.

The product's main objective is to ensure the safety of workers in hazardous work environments,
such as those at high altitudes, by providing real-time monitoring of vital signs and alerting
personnel in the event of an emergency. The product's design is based on the use of an ESP32
microcontroller, a NEO6m GPS sensor for altitude and location tracking, and a DS18b20 sensor
for temperature monitoring. Overall, the design brief aims to develop a reliable and robust sensor
product that can help protect workers in hazardous work environments.

What problem the project is solving:
This project is solving the problem of ensuring the safety of workers in hazardous work
environments, such as those at high altitudes. The sensor product placed on the worker's helmet
can monitor vital parameters such as heart rate, SPO2 levels, body temperature, and altitude, and
can also detect falls using a vibration sensor. This allows for real-time monitoring of workers and
can alert personnel in the event of an emergency.

How this project gets to my mind:
As an Emirati, I was watching the news one day and came across a tragic incident in which a
worker fell from a significant height, causing severe injuries. The news report revealed that the
worker was not wearing any safety gear while working on a construction site, which made me
feel concerned and sad for the worker. This incident motivated me to find a solution that can help
prevent such accidents from happening in the future.

Being a student, I knew that there are several safety products available in the market, but I also
realized that they may not be sufficient for workers in hazardous work environments such as
construction sites at significant heights. I came up with the idea of developing a sensor product
that can be placed on a worker's helmet to monitor vital signs, including heart rate, SPO2 levels,
body temperature, and altitude, and also detect falls using a vibration sensor. This product would
allow for real-time monitoring of workers, and in the event of an emergency, alert personnel



immediately. I decided to use an ESP32 microcontroller, a NEO6m GPS sensor for altitude and
location tracking, and a DS18b20 sensor for temperature monitoring.

After months of hard work and testing, I was finally able to develop a reliable and robust sensor
product that can help protect workers in hazardous work environments. I am confident that my
product can make a significant difference in the safety of workers and hope that it will be well
received in the market.

.

How it is better than existing solutions available in the market:
Existing solutions for worker safety in hazardous environments often involve manual checks or
periodic monitoring, which can be unreliable and can result in delays in detecting emergencies.
This project, on the other hand, provides real-time monitoring of vital signs, allowing for
immediate detection of any issues. The use of a vibration sensor to detect falls is also an
improvement over existing solutions, which often rely on manual checks or periodic monitoring.
Additionally, the ability to track the location of workers using latitude and longitude adds an
extra layer of safety. The OLED display allows for immediate feedback and the data can be sent
to an IoT app for further analysis. Overall, this project provides a more reliable and efficient
solution for worker safety in hazardous environments.

SWOT analysis of project:
Strengths:

1. Real-time monitoring of vital parameters for workers in hazardous work environments
2. Fall detection using a vibration sensor
3. Location tracking using latitude and longitude
4. OLED display for immediate feedback
5. Data can be sent to an IoT app for further analysis

Weaknesses:
1. The sensor product is limited to workers wearing helmets
2. The use of GPS for altitude tracking may not be as accurate as other methods
3. The cost of the product may be a barrier for some companies or workers

Opportunities:
1. There is a growing need for safety measures in hazardous work environments
2. The product can be adapted for use in other industries, such as sports or military

Threats:
1. Competition from existing safety products in the market
2. Potential for technical issues or malfunctions with the sensors



Brain storming, mind map of the project:
As a student working on the sensor product for worker safety at high altitude, there were a lot of
ideas and concepts that needed to be brainstormed and organized before the final product could
be created. I used a mind map to help me keep track of all the different components and
considerations that needed to be taken into account.

The mind map was divided into different sections, including:

Hardware:
This section included all the hardware components that needed to be integrated into the sensor
product, including the microcontroller, sensor modules, OLED display, vibration sensor, and
GPS sensor. I also considered different types of batteries, materials, and designs that would be
most suitable for the product.

Software:
This section included the software components that would be required to read and process the
data from the sensors, display the information on the OLED screen, and transmit the data to the
IoT app. I also considered different programming languages, libraries, and tools that would be
most suitable for the project.

Testing:
This section included the different types of testing that would need to be conducted on the
sensor product to ensure its accuracy and reliability. I considered different testing environments,
test scenarios, and metrics that would be used to evaluate the product.

User Interface:
This section included the different elements of the user interface, including the OLED display
and any audio or visual cues that would be used to communicate with the user. I considered
different designs, layouts, and user experience considerations that would make the product easy
to use and understand.

Future Improvements:
This section included ideas for future improvements to the sensor product, including integrating
artificial intelligence, improving the durability and battery life, and adding new features such as
audio communication and fall detection.

By using a mind map, I was able to organize my thoughts and ideas, and make sure that all the
different components of the project were taken into account. It helped me to stay focused on the
different aspects of the project and ensure that nothing was overlooked



Budget

Name Purpose Paramet
ers

Advantag
e

US
D

Link

NodeMC
U

It is a
microcontroller,
perform calculation
and different
mathematical
formulation. Get
sensor data and
display it after
processing

Control Faster 7.99 https://www.amazon.com/HiL
etgo-Internet-Development-W
ireless-Micropython/dp/B010
O1G1ES

Neo6m
GPS

It is a GPS sensor,
able to measure the
location and speed

Location
Speed

Accuracy
up to 1m
and get 10
values in 1
second

8.99 https://www.amazon.com/HiL
etgo-GY-NEO6MV2-Controll
er-Ceramic-Antenna/dp/B01D
1D0F5M

Vibration
Sensor

In this project it
will measure the
fall detection

Fall
Detection

Very
accurate
and have
fast
response
rate

2 https://www.amazon.com/Hil
etgo-SW-420-Vibration-Senso
r-Arduino/dp/B00HJ6ACY2/r
ef=zg_bs_306942011_sccl_2/
139-9516062-4301269?psc=1

DS18b20 Measure
temperature of
body. It is also
sweat/waterproof

Temperat
ure

Sweat
proof

2.16 https://www.amazon.com/DS
18B20-Temperature-Waterpro
of-Digital-Thermal/dp/B09S
WMJM6R/ref=sr_1_1?crid=2
A0B9NUATK8OL&keyword
s=ds18b20&qid=1676528215
&sprefix=ds18b2%2Caps%2
C339&sr=8-1&th=1

Max3010
0

Measure heartrate
and spo2

BPM,
SPO2

vitals 2.98 https://www.amazon.com/MA
X30102-Breakout-Arduino-M
Ax30100-MAX30100/dp/B07
VGFW5DJ/ref=sr_1_2?crid=
39NNXR54UEFUY&keywor
ds=max30100&qid=1676528
246&sprefix=max3%2Caps%
2C413&sr=8-2

Dht11 Environment
temperature and
humidity

Environ
ment

Measure
temperatur
e and

2.29 https://www.amazon.com/Dig
ital-Temperature-Relative-Hu
midity-Starter/dp/B07VJFR4



humidity
as well

KT/ref=sr_1_1?crid=QCZ5T
OF32724&keywords=dht11&
qid=1676528270&sprefix=dh
t11%2Caps%2C333&sr=8-1

OLED
display

Display all
parameters and
sensor data

Show
data

Small in
size

4 https://www.amazon.com/Hos
yond-Display-3-3V-5V-Comp
atible-Arduino/dp/B09MZ8D
W4R/ref=sr_1_1?crid=12J45
4P82TKI8&keywords=oled+a
rduino&qid=1676528286&sp
refix=oled+a%2Caps%2C355
&sr=8-1

Switch Send alert using
hardware

SOS Switch 0.2 https://www.amazon.com/Uxc
ell-a15062200ux0753-Positio
n-Vertical-Switch/dp/B01E3G
12YY/ref=sr_1_6?crid=QMJ
QAZ6GVG27&keywords=sw
itch+arduino&qid=16765283
18&sprefix=switch+arduino%
2Caps%2C362&sr=8-6

Total 30.6

Flow diagram
System will be capable of measuring the heart rate, spo2, temperature, and altitude during

work at height. The controller will save the data into a cloud and display the values on the OLED

display. ESP32 will be used as microcontroller. NEO6m gps sensor will get the altitude and

location. DS18b20 used to get temperature data.



Future work and how to improve the project:

1. Integration with AI:
The next step in improving the sensor product could be to integrate it with artificial
intelligence algorithms to improve the accuracy and responsiveness of the system. For
instance, the AI could be trained to recognize patterns in the sensor data and send alerts
to the appropriate personnel if any abnormality is detected.

2. Durability and battery life:
The durability and battery life of the sensor product can be improved to make it more
reliable for long-term use. This can be achieved by using more robust materials and
optimizing the power consumption of the system.

3. User interface:
The user interface can be improved to make it more user-friendly and easy to understand.
This could include adding more intuitive visual aids and voice prompts to guide the user
in case of an emergency.

4. Advanced Analytics:
The sensor data can be analyzed to gain insights into worker safety and work
performance. This could help in identifying areas where safety can be improved and also
provide information for optimizing work processes.



5. Ergonomics:
The design of the sensor product can be improved to make it more comfortable for the
worker to wear for extended periods. This could include making the product lighter and
less intrusive.

To improve the project, it would be necessary to conduct further research on the topics
mentioned above. This could include conducting surveys and discussions with workers and
safety experts to gain insights into their needs and requirements. It would also be necessary to
conduct further experiments and testing to validate the effectiveness of the proposed
improvements.

Overall, by focusing on these areas, the sensor product can be improved to provide better
protection for workers and improve safety in hazardous work environments

TinkerCad testing

Fritzing

The sensor product for worker safety at high altitude is related to

sustainability and innovation in multiple ways, helping to achieve

sustainability goals and benefitting the UAE:

1. Improved Safety:
The sensor product helps improve worker safety in hazardous work environments, reducing the
risk of injury and accidents. This can help reduce the cost of workplace accidents and injuries,
benefitting businesses and workers alike.

2. Increased Productivity:
By providing real-time data on worker vitals, the sensor product can help workers optimize their
performance and reduce the risk of fatigue and exhaustion, leading to increased productivity and
efficiency in the workplace.

3. Sustainable Development:
The sensor product can help support sustainable development by improving the safety and
well-being of workers, who are an integral part of any development project. By providing a safer
work environment, it can contribute to sustainable and responsible development that benefits
both the workers and the project.



4. Innovation:
The development of the sensor product involves innovation in the field of wearable technology,
integrating multiple sensors to create a comprehensive monitoring system for workers. This
innovation contributes to the advancement of wearable technology and can have a positive
impact on the development of new products and solutions.

For the UAE, the sensor product can be beneficial in several ways:

1. Improved Safety Standards:
The sensor product can help improve safety standards in the UAE's construction industry,
which is one of the country's largest economic sectors. By providing real-time monitoring
of worker vitals, it can help prevent accidents and injuries, contributing to improved
safety standards and regulations.

2. Increased Competitiveness:
By providing a safer work environment, the sensor product can help the UAE's
construction industry remain competitive and attract investment from international
businesses looking for responsible and sustainable development practices.

3. Innovation Hub:
The development of the sensor product can position the UAE as an innovation hub for
wearable technology, contributing to the country's vision of becoming a leading
technological and economic hub in the region.

Overall, the sensor product for worker safety at high altitude can help achieve sustainability
goals by improving worker safety and well-being, contributing to sustainable and responsible
development, and advancing wearable technology through innovation. It can also benefit the
UAE's construction industry by improving safety standards, increasing competitiveness, and
positioning the country as an innovation hub for wearable technology.

Alreem Alabdouli


