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Abstract 
 

Noise is an inherently subjective phenomenon that has long been associated 

with health and well-being. In order to reduce unwanted noise in the 

surroundings, messages can be displayed rather than using speakers to 

convey any information. Laser projectors offer potentially brighter projected 

images, with better colours. Lasers last longer than traditional projector 

lamps and are not as fragile and offer nearly instant ON or OFF. 

Hospital is a place where noise is usually prohibited. In this paper a cost 

effective system to display text information like “Keep Silence”, “Next 

patient Name” in free space using DIY laser in hospital front office is 

presented. Laser creates high definition display. This will be more attractive 

and noticeable to the viewers. The system is composed of Mirror 

Galvanometers, red laser, DAC and a microcontroller. Red laser light is used 

as it has the longest wavelength of 680nm, has high visibility, long life than 

blue or green lasers lights. Moreover, red laser is harmless to human being. 

The 20kpps mirror galvanometer is responsible for reflecting the laser beam. 

The Galvo motors are capable of twisting a mirror quickly and accurately. 

With the help of mirrors and Galvos, the laser beam is steered in X and Y 

direction to form patterns. The Galvos are driven with the help of DAC. The 

laser beam is pointed towards the Galvo mirrors and these mirrors reflect the 

laser beam in a particular direction outwards, towards free space. The Galvo 

mirror movements work in synchronization with the microcontroller. The 

digital signals from microcontroller are converted to analog signals by 

MCP4822, which is the input to the Galvo drivers.  

 
Journal of Green Engineering, Vol. 10_10,8712-8720. 

© 2020 Alpha Publishers.  All rights reserved 

 
 



                                                                                                                  
 

 

 

 

 

 

8713 Methini et al 

 

The reflected laser beam displays the text messages with high definition even 

in daylight. This laser projection technology realizes an innovative media 

presentation in a free space. Thus, an interactive content presentation system 

using laser display can be developed. It can also be used to display token 

numbers in counters, displaying flight information instead of announcement 

in airports and so on.  
 

Key words: Mirror Galvanometers, Laser Projection, DIY Laser, DAC.  
 

1 Introduction 
 

Pollution of water bodies, air, shorelines covered with hazardous 

materials and so on are given more importance these days. Noise pollution is 

rarely considered though everyone are exposed with overwhelming sounds 

almost every day. These constant, ceaseless noises can deteriorate us down 

and wreak havoc on our nervous systems, gradually leading to increased 

anxiety, stress, and other health issues. Noise Pollution is the propagation of 

elevated sounds that cause adverse effects to living beings. 

The human ear has a dynamic range of hearing from 0dB to 120 dB [3]. 

But above 85 decibels can damage the capability to hear. Hospital is a place 

where noise is usually prohibited. Excessive noise in hospitals can impact 

patient’s ability to recover, heal and so on. The World Health Organisation 

has recommended the average noise level in hospitals or patient wards to 

remain around 30 decibels. Thus, in order to convey any information, we can 

convey it by displaying information visually rather than conveying it in audio 

mode. There are many ways of displaying visual information. But it is 

difficult to attract the viewers to notice the display. Laser Projections are an 

attractive and interactive method of conveying information as it can catch the 

viewer’s attention, since they are communicated in an interesting manner. 

This paper proposes a novel approach to display text like “Keep Silence” or 

“Next Patient Name” using laser projection technology. 

 

2 Methodology Procedure& Design 

 
2.1 Principle of Operation 
 

Laser produces a narrow beam of light. The laser light stays focused and 

does not spread out much. Laser beams can travel very long distances. Using 

this laser principle, the light can be precisely focused towards the tiny 
galvanometer mirrors and does not get dispersed. These mirrors reflect the  

 

 

 

 



                                                                                                                  
 

 

 
 

 

 

Cost Effective Front Office Laser Interaction System Using High Speed  

Dual Axis Galvomirror 8714  

 

laser beam. To move the point to create the display, galvanometer mirrors are 

used which is driven using galvanometer drivers.  

A 20kpps mirror galvanometer is used, which consists of two electrically 

controlled mirrors. The mirrors are placed one in two directions. One in 

horizontal X direction and other in vertical Y direction. The laser beam is 

focused in the Y mirror. It then bounces to the X mirror, which is then 

reflected outwards. A microcontroller is used to control the laser beam. The 

digital signals from the microcontroller are converted to differential analog 

signal for the galvanometer drivers by using MCP4822 digital to analog 

converter. 

The reason for continuous display of text is due to the human eye 

perception. Any event which happens faster than 1/60th of a second is 

considered to be subliminal or undetectable to human consciousness. 

Humans perception to changes in reality is limited to 1315 frames per 

second, which means that reception of reality fully refreshes roughly once 

every 77 milliseconds. This imperfection is exploited by laser projections. In 

laser projection, only one point is being displayed at one point of time. But 

due to the high switching speed of laser between ON and OFF and human 

eye imperfections, a single point cannot be seen but continuous traces of 

points which makes up a complete display can be seen [8,9,10]. 

 
Figure 1 Mirror Galvanometer Operation 

 

2.2 Hardware Components 
 

Mirror Galvanometers: Mirror Galvanometers is the most important 

component of the laser projector. Galvanometer systems are based on 

moving mirror technology. It is called Galvos in short. The mirrors makes 

minor adjustments in angles to move the stationery laser beam in different 

directions within a precise marking areas. A 20kpps galvos is used. The 

scanning technology makes 20,000 points per second. Here the galvos 

consists of 2 mirrors [7]. One in X direction and the other in Y direction 

which is horizontal  
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and vertical respectively.  These mirrors are rotated with the help of X and Y 

galvo drivers respectively which are two identical driver boards [6]. The 

Galvos works on a 220V/110V AC power supply. The tiny mirrors attached 

to the galvanometer motor makes the laser beam to reflect by the current 

flowing through it [4,5]. 

MCP4822: It is a digital to analog converter with a 12-bit resolution 

which offers dual channel voltage output. It operates at a current of 415µA. It 

supports an additional latch pin which offers synchronous update of both 

channels. It will generate two output signals ranging 0V to 4.096V. The 

DAC dual output is used to supply differential signals to X and Y drivers 

respectively. High accuracy and low power consumption are the main aspects 

this IC offers. MCP4822 communicates via a serial interface using SPI 

protocols. MPC4922 can transfer data with clock speed up to 20MHz. A 12 

bit gives 4096 steps which is around 0.2 to 0.4mm per step, especially when 

laser beam is 1 to 2 mm wide. For cheaper DACs, there are two common 

standards for loading data which are I2C and SPI. SPI is a faster protocol, 

both in terms of physical link speed and in having a lower protocol overhead. 

Laser Module: Laser Diode Module has a wavelength of 650nm and 

operating voltage of 5V. The laser head has a light-emitting tube, condenser 

lens and adjustable copper sleeve. The focal length of the lens is adjustable, 

which can work directly after connecting to a 5v dc power supply. A Red 

laser light is used as it has the longest wavelength of 680nm, has high 

visibility, long life than blue or green lasers lights [1,2]. The laser is a key 

part for displaying purpose. The microcontroller controls the laser module. 

The light power and the color of the laser are important parameters of laser. 

Red is noticeable by the viewers since they have high visibility and 

brightness. It is also not harmful to our eyes at lower power levels. Laser 

used in our project has 5mW output light power. 

Microcontroller Board: The microcontroller used to control DAC and 

Laser module is Arduino UNO. It is an open source microcontroller board. It 

uses AT Mega 328P microcontroller for processing. It operates in 5V range. 

It contains digital output pins which is connected to the DAC input. It also 

controls laser module output. The laser and the galvanometer mirror 

movements are controlled by the microcontroller. They work in 

synchronization with mirrors and the laser. It has a 32KB memory to store all 

the data. 
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Figure 2 Microcontroller Based System 

 

2.3 Software Components 

  

Along with hardware, the software which makes the laser to display is 

also important. The software running on Arduino UNO is also important for 

controlling the laser beam to produce high quality performance. 

Uploading and reading the Code: The USB is used to upload the code 

into the Arduino. The board consist of a slot which functions as a USB host. 

After checking the compatibility of the USB, the USB interface with the 

microcontroller is achieved. Then, the software is uploaded into the 

microcontroller. 

The code is read by the microcontroller. By reading the code, it comes to 

know how many points are used for one frame and it allocates space for the 

points. Thus, it allocates memory for each point. The DAC is used to convert 

the digital input to 12-bit analog output which gives 4096 steps which is 

around 0.2 to 0.4mm per step. The X and Y coordinates are stored as array of 

pointers [8]. 

The two-dimensional image is obtained by controlling the both the 

mirrors simultaneously. Since DAC has dual channel output, the analog 

output of the DAC is given to each driver from pin 8 and 6. By supplying X 

coordinates to one driver and Y coordinates to one driver, the mirror is 

simultaneously moved to obtain deflection of the laser beam and produce the 

display. 
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3 Implementation & Experimental Results 
 

The prototype of the built project is shown below Figure 3. The housing 

of hardware components is arranged according to block diagram Fig. 2. After 

mounting, the laser module is kept near to the galvo mirror and adjusted such  

that the beam is pointed towards the center of the first galvo Y mirror. The 

laser beam’s final reflection from the X mirror is projected outwards towards 

the screen from the opening made.  

 

 

 
 

Figure 3 Prototype 
 

          For presenting the results, we have given a text input “KEEP 

SILENCE” in scrolling manner. The text display can be changed according 

to the purpose being used.  

 

 
 

Figure 4 Output Result 

 

 



                                                                                                                  
 

 

 

 

 

Cost Effective Front Office Laser Interaction System Using High Speed 

 Dual Axis Galvomirror 8718  

 

 

4 Future Scope 
 

The current model is only a prototype and many of the features can be 

developed. 

a) By adding additional features, it can be used for deaf and dumb 

applications, where it is relevant for use.   

b) The DAC output does not drive the galvos to their full angle range. 

Thus, operational amplifier can be used to generate a bipolar signal for the 

driver circuit so that the projection angle can be increased. 

c) Use of RGB colour lasers instead of single red colour laser and instead 

of giving input as points, a software can be used such that input can be given 

as picture type which will be displayed as laser projection. 

 
5 Conclusion 
 

The laser projector was implemented successfully. Due to the high 

switching speed of laser, the display is seen continuously without any delay 

or imperfections. This is mainly due the human eye imperfections. In this 

project, red colour laser is used instead of any other lasers as it has longer 

wavelength and not harmful to our eyes at low power levels. Free Space 

Communication is implied in this project as a means of reducing noise level 

and displaying the text using laser projection. This displaying of text instead 

of audio will help to convey information more efficiently and reliable manner 

for noise free zones like hospitals, libraries, airport. 
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