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Abstract— Automation is the one of the major trends in well 

developed nations across the world. Road reflector stud is 

used in roads in order to prevent accidents during night time. 

These studs reflect the light from the headlight of the 

vehicle so that it will be easy to drive a vehicle. Pavement 

marking is done to separate the roads and to mark the end of 

the roads. But, Manual road reflector stud installation adds 

up to the major challenge of labour shortage in public work 

departments. Moreover the manual process is time 

consuming and not suitable for large volume installations in 

the roads. The main objective of this work is to design an 

automated machine for the installation of road reflector 

studs and pavement marking. The machine can provide an 

easy access to the people within the stipulated time. The 

main aim of this project is to save time and to reduce fatigue 

of the workers. 
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I. INTRODUCTION 

In today’s world increase in urbanization demands a large 

volume of road construction projects to maintain good 

communication between cities. This change is accompanied 

by number of road safety systems and one such system is the 

road reflector studs, commonly called as Cat’s eye. Road 

studs are retro reflective markers on the road surface to 

supplement longitudinal road markings, aiding visibility at 

night. Road studs have a retro reflective surface which 

reflects the light from vehicle headlights providing drivers 

with effective lane delineation, particularly during the hours 

of darkness and in adverse weather conditions. It has been 

reported that with the introduction of cat’s eye, road 

accidents are reduced by a large number. There is no current 

system that is being tried for automating the installation of 

the reflector studs on to the roads and manual effort is fully 

utilized for it. The white markings in the road are introduced 

to separate the lanes. The normal road marking machine 

uses the very complicated mechanism for the marking of the 

white lane marker. Marking of the divider line is considered 

as one of the most important work for highways department. 

In early days twines were used for marking lines on the 

roads. They use to pour the paints on the sides of the twines. 

Later this method was developed by introducing templates 

which lead to great paint consumption, more time and 

worker’s fatigue. In the conventional process almost it is 

impossible for one person to mark the road by his own. In 

order to rectify the need of labour work and the chemical 

process of heating, a new machine has to be introduced to 

overcome the existing model. This system once developed 

into a real time model will have the key to shape the future 

of road construction and safety and greatly reduces the 

relying of construction field on man power. 

II. LITERATURE REVIEW 

R. Deepak Kumar, S. Pradeep, M. Navin Prasad and S. 

Shankar worked to design a semi-automated machine for the 

installation of road reflector studs. The conventional method 

employs four different processes includes drilling of hole on 

to the roads, pouring of epoxy resin, placing and stamping 

of studs, all these process done one back another manually. 

The present work consists of four stations to do these four 

processes and employs simple station transfer mechanism. 

Pneumatic power is fruitfully utilized in this project and the 

system is controlled by a microcontroller. This paper brings 

out the detail design procedure, hand calculations, 

fabrication procedure and system assembly of the machine. 

In the present work, a semi- automated system for road stud 

installation is developed. Usage of pneumatic components 

proves to be cost-effective without satisfying the 

performance of the machine. This system greatly reduces the 

problem of man power shortage in public works department. 

Also it increases the productivity and efficiency in lying of 

road reflector studs. In future the machine can be improved 

by making it to work as a fully automated one by 

eliminating the present intervention of human beings for 

moving the machine to each location. The potential of 

hydraulic power can also be visualized for this work. The 

ideas that have chosen are a completely new dimension that 

surely will open up innovative minds to move forward in 

this direction. 

 Naveen.J, M.Hari Hara Sudhan, C.Karuppaiah, 

A.Flavin Kiruba Raj designed a fully mechanized process 

where we have designed and fabricated a simple mechanism 

of road marking machine which sprays the paint on 

application of force. Here we use a mild steel frame which 

supports the whole arrangement. The clutch lever 

arrangement is provided for initiating the spring action and 

thus the spray of paint is actuated. In the ordinary 

conventional process, much heat energy is required and thus 

it is also a time consuming process. To reduce the effort of 

the human and to sophisticate the conventional process the 

use this machine is required. It can be used in city side 

rather than highway as it is useful and mainly aimed for 

solving the problem in the city roads because of its time 

consumption. The machine can provide an easy access to the 

people within the stipulated time. The main aim of this 

project is to save time and to reduce fatigue of the workers. 

 Sheikh Azhar U Rehman, A.K Duggal listed 16 

types of marking materials available on the market as of 

2002. Most of the materials used for pavement marking are 

durable which refers that they stay for more than one year. 

Water based or solvent based paints are considered as a non-

durable because they have a life span of less than one year. 

The most popularly used pavement marking materials were 
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paint, thermoplastics, epoxy and polyurea. Out of these, the 

popularly used materials for pavement marking in north 

India are Thermoplastic and plastic paints. Now a day’s one 

more material is used for pavement marking that is Glow 

mark water based road marking compound to meet the 

growing needs of traffic engineering and to provide 

improved safety measures in modern control system. The 

performances of these marking materials are measured in 

terms of its Durability, retro reflectivity, and skid resistance. 

Durability refers to the amount of material remaining on the 

pavement surface over time and it affects both the day time 

and night time appearance of marking. It is measured by 

carrying out visibility test or abrasion test. Retro reflectivity 

can be defined as a portion of incident light from vehicle’s 

headlight reflected back towards the eye of driver of the 

vehicle. It is typically measured in units of milli candelas 

per square meter per lux using retro reflector meters. Skid 

resistance is a force developed when a tire that is preventing 

from rotating slides along the pavement surface highway 

research board, 1972. It is an important evaluation 

parameter as it will lead to higher incidences of skid related 

accidents 

A. 2D Design 

 

B. 3D Design 

 

III. METHODOLOGY 

 

IV. WORKING PRINCIPLE 

This project is carried out entirely with the help of an 

embedded technology for automation to reduce the man 

power. Here the mechanical model contains of a hopper 

which is used to store the road studs permanently. The studs 

are initially placed in to the hopper, once the machine are 

switched ON, the road stud are drop down from the hopper. 

Before that the system is drilled and digs the road for 

making hole on it. This can be achieved by a driller setup 

and lead screw arrangement.  Here the embedded controller 

is used to make a stud flow into a time delay. The motor 

driver (L298D) is used to drive the modal which is 

connected to the micro controller. The road digging is 

sensed by the object sensor which is placed in the modal. By 

using screw rod and driller the road surface are digged and 

then the road stud is placed on the road surface. 

 The electrical section consists of microcontroller 

circuit, relay circuit and rectifier circuit. All the circuits are 

built on a dot board except the microcontroller circuit which 

is built using a microcontroller development board. Relay 

board has a relay which converts the signals from the 
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microcontroller through ULN2003 to actuating components. 

Software implementation of the electrical section is carried 

out using RIDE for programming, PROTEUS for simulation 

and WILPRO for microcontroller dumping. Once this is 

done and output of simulation meets the objective of the 

project, real time implementation is carried out. The 

conversion of AC voltage to DC voltage is achieved by a 

rectifier circuit. The AC voltage is stepped down using a 

step down transformer and it is fed to the rectifier. The 

rectifier, thus, converts 230V AC into 12V DC which is 

given as input to DC motor. The construction of the machine 

is simple as it requires only small and less components. The 

framework made of MS pipe plays the principle and primary 

element of the machine. The single stem MS pipe is attached 

with the handle made of rubber and the clutch arrangement 

is placed near to the handle for easy means of pressing. The 

spray bottle is present at the bottom which gives the low 

clearance with the ground for easy spray. Thus, all the 

components are attached to the framework with clamping, 

by this way our fabrication is carried out. Our working is a 

simple process. Here initially a signal is passed so that a 

cylinder is actuated. Thus the expansion of the cylinder on 

the head of the spray bottle makes the pressurized liquid to 

spray as and when required. The spray can be actuated when 

required by actuating the cylinder. Thus it is a automatic 

operating machine. The pointer in front is given to maintain 

spray position in center. Thus, the spray sequence was 

explained. 

V. CONCLUSION 

An automated system for road stud installation and 

pavement marking is developed. Usage of pneumatic 

components proves to be cost-effective without satisfying 

the performance of the machine. This system greatly reduces 

the problem of man power shortage in public works 

department. Also it increases the productivity and efficiency 

in laying of road reflector studs. The main fabrication of this 

simple machine was to reduce the work of the labour 

involved and to bring a revolution to the road marking do 

main. All the data will be collected and the data collected 

can be used for any investigation following this. 
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