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Abstract 

The design of an automatic braking system for vehicles in hill stations is of 

great importance to ensure the safety of drivers and passengers. This paper 

proposes a system that uses a combination of ratchet and pawl, along with an 

infrared reverse motion sensor, to automatically apply the brakes when the 

vehicle is parked on a hill. The system offers several advantages, including 

improved safety, ease of use, and reduced wear and tear on the brakes. 

However, it also has some disadvantages, which are discussed in detail in this 

paper. Overall, the proposed automatic braking system offers a promising 

solution to the problem of hill station parking safety. 

 

Keywords: — Automatic braking system, Hill station, Ratchet and pawl, 

Infrared reverse motion sensor, Safety. 

 

INTRODUCTION 

Hill stations, which are located in hilly and 

mountainous areas, are popular tourist 

destinations around the world. However, 

parking on hills can be a challenging task, 

especially for inexperienced drivers. When 

a vehicle is parked on a hill, the weight of 

the vehicle can cause it to roll downhill, 

which can lead to accidents and injuries. 

To address this problem, automatic 

braking systems have been developed that 

apply the brakes automatically when the 

vehicle is parked on a hill. 

 

The aim of this review paper is to present 

the design of an automatic braking system 

for vehicles in hill stations. The paper will 

begin by discussing the need for such a 
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system and the challenges associated with 

parking on hills. It will then describe the 

methodology used to design the system, 

including the design of the ratchet and 

pawl mechanism and the infrared reverse 

motion sensor. The paper will also discuss 

the advantages and disadvantages of the 

proposed system and conclude with a 

summary of the key findings. 

 

The development of an automatic braking 

system for vehicles in hill stations is an 

important area of research and 

development, as it has the potential to 

improve safety and reduce the risk of 

accidents and injuries. The proposed 

system can also reduce wear and tear on 

the brakes, which can extend the life of the 

vehicle and reduce maintenance costs. The 

system can be applied to both manual and 

automatic transmission vehicles, making it 

a versatile solution for a range of 

applications. 

 

METHODOLOGY 

The methodology used to design the 

automatic braking system for vehicles in 

hill stations involved several steps, 

including the design of the ratchet and 

pawl mechanism and the infrared reverse 

motion sensor. 

Design of the Ratchet and Pawl 

Mechanism: 
 

Figure:-1 

 

The ratchet and pawl mechanism is a 

critical component of the automatic 

braking system, as it is responsible for 

preventing the vehicle from rolling 

downhill when parked on a hill. The 

mechanism consists of a ratchet wheel and 

a pawl, which engage to lock the wheel in 

place. The design of the ratchet and pawl 

mechanism involved selecting appropriate 

materials, determining the size and shape 

of the components, and designing the 

engagement mechanism. 

 

The mechanism was designed to engage 

automatically when the vehicle is parked 

on a hill, and disengage when the vehicle 

is driven away. 

 

The ratchet and pawl mechanism was also 

tested under various conditions to ensure 

that it functions reliably and safely. This 

included testing the mechanism on hills 

with different grades and under different 

weather conditions. 
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Infrared Reverse Motion Sensor: 

The infrared reverse motion sensor is 

another critical component of the 

automatic braking system. 

 

The sensor is responsible for detecting 

when the vehicle is moving in reverse and 

applying the brakes automatically to 

prevent the vehicle from rolling 

downhill.The design of the infrared 

reverse motion sensor involved selecting 

appropriate materials, designing the sensor 

circuit, and testing the sensor under 

various conditions. The sensor was 

designed to be highly sensitive and 

accurate, while also being able to operate 

reliably under a range of weather and 

lighting conditions. 

 

Advantages: 

The automatic braking system for vehicles 

in hill stations offers several advantages, 

including improved safety and reduced 

maintenance costs. The system can prevent 

accidents and injuries by automatically 

applying the brakes when the vehicle is 

parked on a hill, reducing the risk of the 

vehicle rolling downhill. 

 

Additionally, the system can extend the 

life of the brakes by reducing wear and 

tear, which can save money on 

maintenance and repairs. 

Disadvantages: 

There are also some disadvantages 

associated with the automatic braking 

system, including the potential for 

malfunction and the need for periodic 

maintenance. The system relies on 

complex mechanical and electrical 

components, which can malfunction and 

require repair or replacement. 

Additionally, the system may require 

periodic maintenance to ensure that it 

continues to operate reliably and safely. 

 

CONCLUSION: 

The automatic braking system for vehicles 

in hill stations is an important area of 

research and development, as it can 

improve safety and reduce the risk of 

accidents and injuries. 

 

The system can also reduce wear and tear 

on the brakes, which can extend the life of 

the vehicle and reduce maintenance costs. 

However, there are some disadvantages 

associated with the system, including the 

potential for malfunction and the need for 

periodic maintenance. Overall, the benefits 

of the system outweigh the drawbacks, 

making it a worthwhile investment for 

anyone who regularly parks on hills. 
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