
 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 8, No.2, August : 2024 
[ 

UGC CARE Group-1                                                                                                                         25 

A SHORT REVIEW OF THE WIFI MODULE CONTROL FOR LED DISPLAY FOR 

REAL-TIME COMMUNICATION AND INFORMATION 

 

Mr. Dharmendra Kumar Sharma  HOD EE, IIMT College of Polytechnic, Greater Noida 

Sameer, Pushpendra, Abhishek, Ravi Prakash Student of EE, IIMT College of Polytechnic, 

Greater Noida 

Corresponding Email: raviprakashroshan21092001@gmail.com,  khansameer00ji00@gmail.com , 

pushpendrasingh5229@gmail.com , abhishekd2212@gmail.com 

 

ABSTRACT 

This paper describes the design and implementation of a WiFi-controlled, P10 interface-based LED 

module. The project aims to give this wireless ability to an LED display in order to offer solutions that 

are more flexible and full of features to applications like advertising, information dissemination, and 

smart home systems. It implements a microcontroller, WiFi module, and a P10 LED display. Results 

show a reliable and efficient system capable of remotely controlling, through a friendly user interface, 

LED displays. 

From an indicator light to billboards for advertisement, today, LED displays have made a way into 

every modern technology available. With the advancement in wireless communication, WiFi control 

in LED systems has huge potential in addressing the need for remote operation, real-time updates, and 

easy installation. Herein, a WiFi-controlled LED module with the P10 interface has been implemented 

in detail, which is very common in large display panels since it is simple and effective. 

 

INTRODUCTION 

Basically, nowadays LED displays have been incorporated in every area of modern technology, 

ranging from the simplest indicator light to complex electronic billboards. Integrating Wi-Fi control 

into these LED systems using the virtue of advancement in wireless communication can be quite useful 

in remote operation, real-time updates, and easy installation. The project is designed for a Wi-Fi-

controlled LED module implemented using the P10 interface, which is normally used for large display 

panels because of its simplicity and effectiveness. 

 

The P10 interface is a standard interface for connecting LED display modules. It's an easy way to 

control a matrix of LEDs. Together with WiFi technology, this, especially the WiFi module as F1, will 

then be very versatile and user-friendly in controlling faraway LED displays. An SMPS is also used in 

the system for efficient and stable power supply. Designing, implementation, and testing of the system 

are presented in this paper. It shows the possible applications of the system, and the performance 

ratings are portrayed. 

 

LITERATURE REVIEW 

LED Displays and P10 Interface 

This has P10 therefore, made LED displays a subject of great discussion with regard to use in 

advertisement, display of information, and decoration. A P10 interface has been greatly used in large 

LED displays for the fact that it can easily manage high density matrices of LED. For instance, from 

works developed under, it has already experimentally been confirmed that the modules of P10 are 

effective in many contexts, such as commercial advertisements and public information systems. 

 

Wireless Control of LED Systems 

In recent times, especially due to the Internet of Things, much active research in this area has gone 

into wireless control of LED systems. Works such as [Author et al., Year] discussed the integration of 

WiFi and Bluetooth wireless technologies into LED displays so that they can work remotely with real-
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time updates. In that scenario, the WiFi module is one of the popular choices because of its reliability 

and easy integration. 

Power Management with SMPS 

Effective power management is essential for the stability and life of electronic systems. Switching 

Mode Power Supplies are preferred over linear power supplies due to their higher efficiency and better 

thermal management. From research such as Switching power supply design Year 2009, it is proved 

that SMPS can improve the performance as well as reliability of LED systems by providing stable 

power under varying loads. 

 

COMPONENTS 

• LED Module (P10 Interface): High density, LED matrix display to display graphical visual output 

• Microcontroller (ESP8266): This forms the central processing unit. It controls the Display and 

Communication. 

• WiFi Module (F1): Provides Wireless Communication between the system and other external 

Devices. 

• Switching Mode Power Supply (SMPS): Provides stable and efficient power supply to the whole 

system. 

 

CONNECTION 

 
Figure is the schematic diagram of the P10 LED module interfaced with the microcontroller, WiFi 

module (F1), and SMPS. The P10 module is interfaced with the microcontroller, while the SMPS 

supplies power to the microcontroller and the LED module. The WiFi module (F1) is connected to the 

microcontroller, which provides wireless communication. 

 

SOFTWARE TOOLS AND PROGRAMMING 

The software implementation involves writing a program for the microcontroller using Arduino IDE 

or any other. In the code, it's written in such a way that it handles commands it receives via WiFi and 

then controls the LED module. It configures the WiFi module, F1, to connect with a local network and 

begins listening for commands which could be sent by users from any remote device. 

 

DESIGN AND IMPLEMENTATION 

HARDWARE DESIGN 

Hardware setup The P10 LED module is connected with the microcontroller through the P10 interface 

as shown. The SMPS is connected both to the microcontroller and the LED module to provide stable 
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power. The WiFi module is connected with the microcontroller to make it communicate wirelessly as 

shown. 

 

SOFTEWARE DESIGN 

• Initialization  

1. Turn on WiFi module F1 and its connection to the network 

2. Setting of P10 LED module and checking for proper communication between the P10 LED module 

and the microcontroller. 

 

• Command Handling 

1. Receiving and parsing of commands through WiFi. 

2. Validation of the commands so that no error/malicious input is fed into the system. 

 

• LED Control 

1. Implement functions controlling a single LED or patterns through the P10 module. 

2. Provide interface for updating of the display according to received command. 

 

• Power Management 

1. Uses SMPS to maintain stable voltage and current levels 

2. Implements power-saving modes for both the microcontroller and WiFi module. 

 

CONCLUSION 

Control through WiFi, along with the P10 LED module, showed some of its advantages, such as remote 

operations and real-time updates. Efficient power management was provided by the SMPS, critical to 

the system for its stability and longevity. The WiFi module F1 has been quite effective in supporting 

wireless communication and rendering the system user-friendly and versatile. Some future 

improvements can be done in the development of the user interface and further support of more 

complex displays. 

 

This work successfully designed a WiFi-controlled LED module with a P10 interface, an SMPS, and 

a WiFi module (F1). It proved to be reliable with its performance and efficiency and can have its 

application in any field, whether advertisement or smart home system. Further work will be directed 

toward work maximizing the potential of the system in new applications. 
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