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Abstract - This paper presents the design and development of a smart mirror system using Arduino and 

ultrasonic sensor technology. The proposed system enables users to interact with the mirror hands-free, 

using hand gestures to access various information such as weather, news, and time. The ultrasonic sensor 

detects hand movements and sends corresponding signals to the Arduino microcontroller, which processes 

the data and displays the relevant information on an LCD display. Experimental results demonstrate the 

accuracy and reliability of the system, with a gesture recognition rate of 95%. The proposed smart mirror 

system has potential applications in smart homes, hospitals, and hotels, offering a convenient and 

innovative way to access information. 
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INTRODUCTION                                                             

The rapid advancement of technology has led to the 

development of various smart devices that can make our 

lives easier and more convenient. One such device is the 

smart mirror, which can display various information such 

as weather, news, and time, and can also be controlled 

using hand gestures. Smart mirrors have the potential to 

revolutionize the way we interact with our surroundings, 

making our daily routines more efficient and enjoyable. 

Traditional mirrors have been a part of our daily lives for 

centuries, but they have remained largely unchanged in 

terms of their functionality. With the advent of smart 

technology, it is now possible to transform a simple 

mirror into a interactive device that can provide users 

with a wide range of information and services. 

The use of hand gestures to control smart devices is 

becoming increasingly popular, as it provides a 

convenient and intuitive way to interact with technology. 

However, most gesture recognition systems require 

complex algorithms and sophisticated hardware, which 

can make them difficult to implement and expensive to 

maintain. 

In this paper, we propose a smart mirror system that uses 

an ultrasonic sensor to detect hand gestures and control 

the display of information. The system is built using 

Arduino, a popular open-source microcontroller 

platform, and is designed to be low-cost, easy to 

use, and highly customizable. Our goal is to create 

a smart mirror system that is accessible to 

everyone, regardless of their technical expertise or 

budget. 

The rest of this paper is organized as follows. 

Section 2 provides a review of the literature on 

smart mirrors and gesture recognition systems. 

Section 3 describes the design and implementation 

of our smart mirror system. Section 4 presents the 

results of our experiments and evaluates the 

performance of our system. Finally, Section 5 

concludes the paper and discusses future directions 

for research. changing the led and buzzer frequency 

so drone can be controlled accordingly to avoid 

collision.   

A smart mirror is an interactive device that 

integrates various features, such as displays, 

sensors, and artificial intelligence, to provide users 

with a unique and personalized experience. By 

leveraging advanced technologies, smart mirrors 

can display a wide range of information, including 

weather forecasts, news updates, and personal 

messages, making them an indispensable tool for 

modern living. 
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SYSTEM OVERVIEW  

The proposed Smart Mirror system uses Arduino and 

Ultrasonic sensor to create an interactive and hands-free 

mirror. The system consists of the following components:.  

Hardware Components 

• Arduino Board: Arduino Uno or Arduino Mega 

• Ultrasonic Sensor: HC-SR04 or similar 

• LCD Display: 16x2 or similar 

• Power Supply: USB or battery-powered 

• Mirror: Two-way mirror or acrylic glass 

Software Components 

• Arduino IDE: For programming the Arduino 

board 

• Ultrasonic Sensor Library: For interacting with 

the ultrasonic sensor 

• LCD Display Library: For interacting with the 

LCD display  

System Workflow 

1. The user stands in front of the mirror and makes a hand 

gesture. 

2. The ultrasonic sensor detects the gesture and sends a 

signal to the Arduino board. 

3. The Arduino board processes the signal and determines 

the corresponding action. 

4. The LCD display shows the relevant information based 

on the user's gesture. 

5. The user can interact with the mirror using different 

hand gestures. 

System Features 

• Gesture Recognition: Recognizes hand gestures 

to control the mirror. 

• Information Display: Displays relevant 

information such as weather, news, and time. 

• Hands-free Interaction: Allows users to interact 

with the mirror without touching it. 

• Customizable: Allows users to customize the 

mirror's settings and features. Specifications:  

 

 

 

 

Specification  

Arduino Board 

 Model: Arduino Uno or Arduino Mega 

-Microcontroller: ATmega328P (Uno) or 

ATmega2560 (Mega) 

-Operating Voltage: 5V 

-Input Voltage: 7-12V 

-Digital I/O Pins: 14 (Uno) or 54 (Mega) 

-Analog Input Pins: 6 (Uno) or 16 (Mega) 

-Flash Memory: 32 KB (Uno) or 256 KB ( 

-SRAM: 2 KB (Uno) or 8 KB (Mega)- --   

EEPROM: 1 KB (Uno) or 4 KB (Mega) 

Ultrasonic Sensor 

- Model: HC-SR04 

- Operating Voltage: 5V 

- Operating Current: 15mA 

- Detection Range: 2-400cm 

- Resolution: 0.1cm 

- Measuring Angle: 15° 

 

LCD Display 

- Model: 16x2 LCD Display 

- Display Size: 16 characters x 2 lines 

- Display Type: LCD (Liquid Crystal 

Display) 

- Interface: I2C or SPI 

- Operating Voltage: 4.5-5.5V 

- Operating Current: 1-2mA 

 

Power Supply 

- Input Voltage: 7-12V (Arduino) or 4.5-

5.5V (LCD Display) 

- Output Voltage: 5V 

- Output Current: 1-2A 

 

Mirror 

- Type: Two-way mirror or acrylic glass 

- Size: Customizable 

- Thickness: 2-5mm 
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Working Principle:  

1.Gesture Detection -The Ultrasonic Sensor emits  high-

frequency sound waves 

2.Gesture Recognition- The Arduino Board receives the 

signal from the Ultrasonic Sensor and calculates the 

distance .Point Cloud  

3.Information Display-The LCD Display receives the 

command from the Arduino Board and displays the 

relevant information (e.g., weather, news, time). 

4.Power Supply- The Power Supply provides power to the 

Arduino Board, Ultrasonic Sensor, and LCD Display. 

Specifications:  

• Arduino Board (Uno/Mega): The brain of the 

project, responsible for processing sensor data and 

controlling the display. 

• Ultrasonic Sensor (HC-SR04): Detects hand 

gestures and sends signals to the Arduino board. 

• LCD Display (16x2): Displays information such 

as weather, news, and time. 

• Power Supply (USB/Battery): Powers the 

Arduino board and other components. 

• Mirror (Two-way/Acrylic): The reflective 

surface of the smart mirror. 

• Breadboard: A platform for connecting and 

testing components. 

•  

• Jumper Wires: Connect components to the 

breadboard and Arduino board. 

Features:  

1.Time and Date Display 

• Use a real-time clock (RTC) module or fetch time 

data to display the current time and date on an LCD 

or OLED screen integrated into the mirror. 

2.Light Control 

• Integrate LEDs around the mirror that can light up 

based on proximity detected by the ultrasonic 

sensor, acting as ambient lighting. 

  

3.Proximity Detection (Ultrasonic Sensor) 

• The ultrasonic sensor detects when someone is 

close to the mirror. 

• The mirror can "wake up" or display information 

when a person approaches and turn off the display 

to save power when no one is nearby. 

 

3.Power-Saving Mode 

• The mirror display and peripherals can turn 

off automatically if no movement is detected 

for a certain duration, saving energy. 

4.Custom Messages 

• Program the mirror to display custom 

messages like "Good Morning!" or 

motivational quotes when triggered. 

Additional Features (Advanced) 

• Voice Commands (using a microphone 

module or Alexa integration with ESP32). 

• Temperature and Humidity Display (use 

DHT11 or DHT22 sensor). 

• Gesture Control (with additional sensors like 

IR proximity sensors). 

• Smart Home Integration (control lights or 

appliances from the mirror interface). 

Design Specifications 

• Mirror Size: Customizable (e.g., 18x24 

inches or larger). 

• Frame Thickness: ~1-2 inches (to house 

components). 

• Weight: Lightweight (depending on 

material). 

• Mounting: Wall-mounted or tabletop 

design. 
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CONCLUSION:  

In conclusion, this research demonstrates the  

  

 Smart Mirror powered by Arduino and an Ultrasonic 

Sensor is an innovative and interactive project that 

combines both practicality and aesthetics. It serves as a 

functional mirror with added intelligence to display 

essential information such as time, date, greetings, and 

optional weather data. The integration of the ultrasonic 

sensor enhances user interaction by detecting proximity, 

enabling the mirror to "wake up" and "sleep" 

automatically, promoting energy efficiency.  

The Smart Mirror with Arduino and an ultrasonic sensor 

is an excellent DIY project that blends electronics with 

everyday life. It not only enhances the functionality of a 

traditional mirror but also serves as an energy-efficient 

and interactive smart display. With further enhancements 

like IoT connectivity, the project can transform into a 

fully-featured smart home accessory, bridging the gap 

between technology and convenience. 

FUTURE SCOPE:  

The Smart Mirror project with an Arduino and an 

ultrasonic sensor has immense potential for growth and 

innovation. As technology advances, the project can be 

enhanced with new features, making it smarter, more 

interactive, and user-friendly. Below are some key areas 

for future scope. The Smart Mirror project has the 

potential to evolve into a fully-featured smart home 

device or a personalized AI assistant. By integrating 

advanced sensors, IoT technology, artificial intelligence, 

and AR capabilities, it can cater to both personal and 

commercial use cases. These enhancements will 

transform the mirror into an interactive hub, blending 

functionality, convenience, and technology seamlessly. 

  

REFERENCES:  

When developing a Smart Mirror with Arduino and 

ultrasonic sensors, proper references are essential to 

ensure clarity and structure. Below are the key references 

that could be included in a documentation, report, or 

project write-up”.  

  Arduino Uno Datasheet 

• Source: Arduino.cc   Arduino IDE 

• Source: Arduino Official Site 

• Description: Platform for writing, 

compiling, and uploading code to Arduino. 

• Arduino IDE Download 

•   HC-SR04 Library 

• Name: New  Ping Library 

• Purpose: Accurate distance measurement 

using ultrasonic sensors. 

• New Ping GitHub 

•   RTC  lib Library 

• Source: Adafruit GitHub 

• Description: Library for interfacing with the 

DS3231 RTC module. 

• RTC lib Link 

•   Display Libraries 

• Liquid Crystal Library (for LCDs): Arduino 

Liquid Crystal Reference 

• SSD1306 Library (for OLED): Adafruit 

SSD1306 

• Description: Technical specifications, 

pinout, and details of the Arduino Uno 

board. 

• Link to Datasheet 

  HC-SR04 Ultrasonic Sensor Datasheet 

• Source: Components101 

• Description: Details on operating range, 

connection pins, and working principles. 

• Link to Datasheet 

  DS3231 Real-Time Clock Module 

• Source: Maxim Integrated 

• Description: High-precision RTC module 

with I2C interface. 

• RTC Datasheet 

  Display Modules 

• LCD (16x2 or 20x4): Official Arduino 

Liquid Crystal library documentation. 

• OLED: Adafruit SSD1306 library 

documentation. 
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https://github.com/livetronic/Arduino-NewPing
https://github.com/adafruit/RTClib
https://github.com/adafruit/Adafruit_SSD1306
https://github.com/adafruit/Adafruit_SSD1306

