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Abstract - Skin conditions, influenced by both internal
bodily factors and external environmental elements, affect
millions worldwide. Among these, environmental factors
play a vital role, impacting skin health in many ways. In
response to this issue, the prototype system provides real-
time data on environmental parameters crucial for skin
wellness. It integrates sensors to monitor temperature,
humidity, UV radiation, and skin moisture, all connected
to a microcontroller. This data is displayed on an LCD
screen and transmitted to a website and mobile
application (APK). Users receive alerts when sensor
readings exceed predefined thresholds, suggesting
necessary precautions. Additionally, the system features
an IP webcam for capturing skin images, which are
analysed to provide insights  and skincare
recommendations. This innovative approach bridges the
gap between environmental factors and skin health,
promoting proactive measures against environmental
stressors. By providing real-time data and actionable
insights, the prototype empowers users to make informed
decisions about their skincare regimen. The system
represents a significant advancement in skincare
technology, offering comprehensive monitoring and
management of environmental conditions and skin health.
With its real-time functionality, recommendations, and
proactive alerts, the system has the potential to greatly
enhance users’ skincare routines and overall skin health.
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INTRODUCTION

According to a community-based, observational study on the
prevalence of skin diseases in rural central India, the most
common dermatosis accounted for 22% of participants, and
among them, almost 60% were female. VVarious causes such as
environment, overcrowding, and poor living conditions are
major factors, and not only adolescents or old age groups but
also the entire population between 21 and 50 years of age

were found to be suffering more commonly from infective
dermatoses.[5]

Taking environmental factors into consideration, we
developed a prototype model that integrates multiple sensors
to monitor environmental conditions and skin health in real-
time . By utilising sensors such as the DHT11 for temperature
and humidity, the CJIMCU GUVA S12SD for UV radiation,
and the CIMCU 6701 GSR for skin moisture, connected to
ESP32 microcontroller, data on temperature, humidity, UV
radiation and skin moisture are collected, processed and
displayed on an LCD screen. In addition to the local display,
the system transmits this data to a website and a mobile
application (APK). The system also provides precautionary
measures allowing users to remotely monitor environmental
conditions and skin health. Furthermore, the integration of an
IP webcam allows users to capture images of their skin, which
are then analysed to provide insights into their skin condition
and also offers recommendations for skin care based on the
detected condition on website and APK, helping users take
proactive steps to protect themselves from potential risks.

One of the key motivations behind this project is to address
the growing concern over skin health and environmental
factors that contribute to skin damage and ageing. By
providing users with real-time data and actionable insights,
our prototype aims to raise awareness about the importance of
skin protection and promote preventive measures to minimise
the negative impact of environmental stressors.

In conclusion, our prototype model, which integrates multiple
sensors to monitor environmental conditions and skin health
in real-time, represents a significant advancement in
addressing the prevalence of skin diseases worldwide. By
leveraging technology to provide real-time data and actionable
insights, we aim to empower users with the knowledge and
tools necessary to protect their skin from environmental
stressors. This innovative approach not only raises awareness
about the importance of skin health but also promotes
preventive measures, ultimately contributing to the overall
well-being of individuals in affected communities.
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I.DESCRIPTION

A. Google Firebase

Google Firebase is a cloud platform offering a suite of
backend services for application development. It includes a
real-time database for data synchronisation, secure user
authentication, and cloud messaging for notifications.
Firebase Hosting provides fast, secure web hosting, while
Firebase Storage handles user-generated content like images
and videos. These services support various platforms,
including Android, i0S, and web applications, enabling
developers to build robust, scalable apps with ease.

B. Arduino IDE

The Arduino IDE (Integrated Development Environment) is a
versatile software tool for programming microcontrollers. It
supports languages like C and C++ and features a code editor
with syntax highlighting and auto-completion. The IDE
includes a library of pre-written code examples, making it
easy to add functionalities to projects. Compatible with
various Arduino boards, it supports cross-platform
development on Windows, macOS, and Linux. The Arduino
IDE simplifies the creation of embedded projects and
prototypes, making it accessible to both beginners and
advanced users.

C. IP Webcam

IP Webcam is an Android app that transforms a smartphone
into a network camera. It streams video to a network, allowing
remote viewing via web browsers or compatible applications.
The app supports HD and Full HD resolutions, with adjustable
frame rates and quality. Features include motion detection,
night vision mode, and time-lapse recording. IP Webcam also
offers cloud storage integration and multiple connection
methods, such as Wi-Fi and USB tethering, making it a
versatile tool for remote monitoring.

D. MIT App Inventor

MIT App Inventor is a web-based platform for creating
Android apps without complex coding. It uses a visual, drag-
and-drop interface to design user interfaces and define app
behaviour. Users can incorporate components like buttons,
text boxes, and sensors. The platform supports connectivity to
services like Google Maps and Bluetooth. Emphasising rapid
prototyping, App Inventor allows users to quickly build, test,
and refine apps. It democratises app development, enabling
users of all backgrounds to create functional Android apps.

E. Python IDLE

Python IDLE (Integrated Development and Learning
Environment) is a tool for writing and executing Python code.
It features a text editor with syntax highlighting, auto-
indentation, and code completion. The Python shell allows
interactive code execution with immediate results. IDLE
integrates with Python’s standard library, facilitating tasks
like file handling and data processing. Customizable settings
and code introspection features enhance productivity, making
IDLE a powerful environment for both beginners and
experienced Python developers.
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Il. PROPOSED SYSTEM

The proposed system monitors environmental parameters and
skin conditions using an ESP32 microcontroller. It integrates a
temperature & humidity sensor, UV sensor, and moisture
sensor to collect data. The ESP32, processes and displays this
data on an LCD screen. Data is transmitted to a website and
an Android application (APK), providing real-time access and
displaying precautionary measures. An IP webcam captures
images for skin condition assessment, which are also

Fig 1. Proposed System

processed and shown on the website and APK. This dual local
and remote data presentation leverages ESP32’s connectivity
for comprehensive real-time monitoring of environmental and
health conditions.

I11. METHODOLOGY AND IMPLEMENTATION

The prototype system is designed to monitor environmental
parameters and skin conditions using an ESP32
microcontroller. The system includes the DHT11 sensor for
temperature and humidity, the CIMCU GUVA-S12SD sensor
for UV radiation, and the CIMCU 6701 GSR sensor for skin
moisture. These sensors are connected to the ESP32
microcontroller, which utilises its Wi-Fi capability for data
transmission.

A. Sensor Integration and Data Processing

The ESP32 microcontroller is programmed using the Arduino
IDE. The DHT11 sensor provides digital output for
temperature and humidity, while the CIMCU GUVA-S12SD
and CJMCU 6701 GSR sensors provide analog values for UV
radiation and skin moisture, respectively. The microcontroller
processes these sensor outputs and converts them into
standard units: degree Celsius for temperature, percentage for
humidity, UV index for UV radiation [1], and conductance
values for skin moisture. This data is displayed locally on an
LCD screen.

B. Data Transmission and Website Integration
The system transmits the collected data to a website created
using Google Firebase [3]. The website’s API key is
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embedded in the Arduino IDE program, enabling the ESP32
to send data directly to the website. The program includes
conditional statements to display respective precautionary
measures based on threshold values. This ensures that the
environmental parameters and corresponding precautions are
shown on the website in real-time.

C. APK Development and Data Display
An Android application (APK) was developed using MIT App
Inventor. The website’s API token is integrated into the APK,
allowing it to fetch and display the data transmitted by the
ESP32. The APK shows the environmental data,
precautionary measures, and skin condition assessments,
providing users with comprehensive monitoring capabilities.

D. IP Webcam Integration and Image Analysis

An IP webcam installed on a smartphone captures images of
the skin. The IP address of the IP webcam is integrated into
the App Inventor program, enabling the APK to display the
captured images. Image analysis is performed using a
Convolutional Neural Network (CNN) method implemented
in Python, utilising the Python IDLE environment [10]. The
analysis program identifies skin conditions and provides
corresponding precautions, which are displayed on both the
website and the APK.

IV. MERITS AND DEMERITS

Merits

The prototype system offers significant advantages in skincare
monitoring and management. It provides real-time monitoring
of environmental parameters like temperature, humidity, and
UV radiation, as well as skin moisture levels. This capability
enables users to stay informed about their immediate
surroundings and monitor changes in their skin health
continuously. By alerting users to unsafe environmental
conditions and offering skincare recommendations, the system
promotes proactive skin health management, helping users
prevent potential skin damage. The integrated LCD display
presents monitored data in a clear and accessible format,
enhancing user understanding and facilitating informed
decision-making regarding skin care practices. Transmitting
data to both a website and a mobile application extends
accessibility, allowing users to monitor their skin health
remotely with ease. Moreover, the inclusion of an IP webcam
enables users to capture and analyse skin images, facilitating
personalised skincare recommendations and early detection of
skin issues.

Demerits

The prototype system does present some limitations. Firstly,
its limited portability due to reliance on external power and a
stable setup restricts its usability in outdoor or remote
environments. Secondly, dependency on internet connectivity
for data transmission to the website and mobile application
may pose challenges in areas with unreliable or limited
internet access. Lastly,the use of an IP webcam for skin
condition  analysis  raises  privacy  considerations,
implementing robust data security measures ensures user
privacy and confidentiality.

RESULTS AND DISCUSSION

The prototype system successfully integrates multiple sensors
with the ESP32 microcontroller to monitor environmental
conditions and skin health in real-time. Data captured by these
sensors are processed and displayed on an LCD screen in an
easily comprehensible format, with temperature in Celsius,

621493
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humidity in percentage, UV inex' categories (normal, high,
extremely high), and skin moisture in conductance levels.

Fig 2. LCD Display
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The system transmits this data to a website and mobile
application, allowing users to remotely monitor environmental
conditions and skin health. When sensor readings exceed
predefined thresholds, the system provides precautionary
measures. The integration of an IP webcam enables users to
capture and analyse skin images, offering personalised
skincare recommendations.

Overall, the prototype demonstrates potential in raising
awareness about skin health and promoting preventive
measures against environmental stressors. By providing real-
time data and actionable insights, the system empowers users
to make informed decisions about their health, addressing
concerns over skin damage and ageing.

CONCLUSION

The developed prototype system marks a significant
advancement in skincare technology, offering comprehensive
real-time monitoring and management of environmental
conditions and skin health. By integrating sensors with an
ESP32 microcontroller, the system provides users with crucial
insights via an LCD display, website, and mobile application.
The inclusion of threshold alerts and skin condition analysis
empowers users to take proactive measures to protect their
skin and maintain optimal skin health. This innovative system
links environmental factors with skin health, enhancing
awareness and encouraging proactive skin care management
in the modern age.

Future Improvements: It includes integrating Al for enhanced
skin analysis and recommendations, developing wearable
technology for convenient monitoring, and enabling
telemedicine for remote consultations. Collaborations with
skincare brands could lead to tailored products and services.
Additionally, educational initiatives and community outreach
programs can raise awareness about proactive skin care
practices, driving further research and innovation in skincare
technology.

REFERENCES

[1] “A Cloud-based UV Monitoring System for Remote Real-Time
UV Exposure Tracking.” by Dr Dankan V Gowda, V Nuthan Prasad
Prasad, Vk Satya Prasad, Yogesh Mahajan and Sampathirao
Suneetha at 2023 4th International Conference on Smart Electronics
and Communication.

[2] Nawal Soliman and ALKolifi ALEnezi, "A Method of Skin
Disease Detection Using Image Processing and Machine Learning",
Procedia Computer Science, vol. 163, pp. 85-92, 2019, ISSN 1877-
0509.

[3] Firebase Database Usage and Application Technology in Modern
Mobile Applications Uktam A. Madaminov; Muyassar R.
Allaberganova 10-12 November 2023: Novosibirsk, Russian
Federation.

[4] McKenzie, R.L., Liley, J.B. and Bjorn, L.O. (2009), UV
Radiation: Balancing Risks and Benefits. Photochemistry and
Photobiology, “2008 The Authors, Journal Compilation. The
American  Society of Photobiology” doi /10.1111/5.1751-
1097.2008.00400.

[5] Prevalence of skin diseases in rural Central India: A community-
based, cross-sectional, observational study by Sonia Pramod Jain,
MS Barambhe, Jyoti Jain,January 2016,Journal of Mahatma Gandhi
Institute of Medical Sciences .

[6] J. Y. Xing; B. Bai; Z. H. Chen “Effect of UV irradiation on
stabilization of collagen”20- 22 May 2011 Xi’an, Chin

[7] Mritunjay Kumar Ojha, Dilrose Reji Karakattil, Akshat Devendra
Sharma,Sneha Mary Bency“Skin Disease Detection and
Classification” 17 July 2022.

[8] Hiroaki Takahashi,Kosuke Oiwa,Akio Nozawa,"Evaluation of the
effects of cold and hot environmental temperatures on the spatial
distribution of facial skin temperature"2022 7th International
Conference on Intelligent Informatics and Biomedical Science
(ICHIBMS).

[9] L. Gugliermetti et al., "Real time UV erythemal personal
exposure monitoring in outdoor workplaces,” 2019 IEEE
International Conference on Environment and Electrical Engineering
and 2019 IEEE Industrial and Commercial Power Systems Europe
(EEEIC / 1&CPS  Europe), 2019, pp. 1-5, doi:
10.1109/EEEIC.2019.8783314.

[10] Zhe Wu,Shuang Zhao, Yonghong Peng,Xiaoyu He,Xinyu
Zhao,Kai Huang,Xian Wu,Wei Fan, Fangfang Li,Mingliang Chen,Jie
Li,Weihong Huang,Xiang Chen,Yi Li"Studies on Different CNN
Algorithms for Face Skin Disease Classification Based on Clinical
Images",22 May 2019 ,China.

[11] R. J. Hay, N. E. Johns, H. C. Williams, 1. W. Bolliger, R. P.
Dellavalle and D. J. Margolis, "The global burden of skin disease in
2010: An analysis of the prevalence and impact of skin conditions",
J. Investigative Dermatology, vol. 134, pp. 1527-1534, 2014.

[12] F. Leccese, G. Salvadori, D. Lista and C. Burattini, "Outdoor
Workers Exposed to UV Radiation: Comparison of UV Index
Forecasting Methods”, Proceedings - 2018 IEEE International
Conference on Environment and Electrical Engineering and 2018
IEEE Industrial and Commercial Power Systems Europe EEEIC/I
and CPS Europe 2018.

[13] X. Zhang, S. Wang, J. Liu and C. Tao, "Towards improving
diagnosis of skin diseases by combining deep neural network and
human knowledge", Med. Inform. Decis. Making, vol. 18, no. 2, pp.
59, 2018. SKIN HEALTH PARAMETER MONITORING SYSTEM
2023-24 DEPT.OF BME, RGIT, BENGALURU P ag e 30.

[14] R. Yasir, A. Rahman and N. Ahmed, "Dermatological Disease
Detection using Image Processing and Artificial Neural Network",
Proc. of the 8th International Conference on Electrical and Computer
Engineering, 20- 22 December, 2014.

[15] P. B. Manoorkar, D. K. Kamat and P. M. Patil, "Analysis and
Classification of Human Skin Diseases", International Conference on
Automatic Control and Dynamic Optimization Techniques
(ICACDOT)International Institute of Information Technology (I 2
IT), 2016.

[16] A. Esteva, B. Kuprel, R. A. Novoa, J. Ko, S. M. Swetter, H. M.
Blau, et al., "Dermatologist-level classification of skin cancer with
deep neural networks", Nature, vol. 542, pp. 115-118, Feb. 2017.
[17]"Analysis and classification of human skin diseases"P. B.
Manoorkar,D. K. Kamat,P. M. Patil,2016 International Conference
on Automatic Control and Dynamic Optimization Techniques
(ICACDOT).

[18] “Design of a Handheld Skin Moisture Measuring Device for
Application towards Eczema.” by Scott Truong, Electrical and
Biomedical Engineering at McMaster University Hamilton, Ontario,
Canada April 3, 20009.

© 2024, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM36226 |

Page 4


http://www.ijsrem.com/

