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Abstract — Obstacle detection is the most versatile and 

challenging task in real time scenario. Enhancement of emerging 

embedded technologies in automotive field, the life of people 

becomes more comfortable and provides safety against accidents. 

Now a day, almost in all vehicles an intelligent safety and alert 

system is implement which warns the driver to avoid accidents. In 

proposed work, advanced collision avoidance system is introduced 

which detects the presence of obstacle in front as well as in blind spot 

of vehicle and alert the driver accordingly. This system implants ultra 

sonic sensor for detection purpose of real time moving and stationary 

object under all weather environment. 
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I. INTRODUCTION 

Any time in a ship, chance of an accident occurring, just as 
there is when we are in a car. But the difference between car 
accidents and ship accidents at sea is that the latter can result 
in a greater number of injuries or deaths at one time. 
Generally, ship disasters are labeled based on where the ship 
was hit. For example, with a side collision, one ship hits 
another ship on its side. With a stern collision, one ship runs 
into the back end of another. And with a bow-on collision, two 
ships are struck by each other on their front ends, much like a 
head-on collision in a car. There are numerous possible causes 
of ship accidents at sea that can cause injury or death, as well 
as damage to the vessel. A common reason for maritime 
collision cases is the weather [1].  
 

In this proposed system, a control system based 

automotive braking system is designed which is controlled 

electronically. This Braking system is consists of ultrasonic 

sensor. The ultrasonic sensor is used to detect the obstacle. 

There is any obstacle in the path, the ultrasonic sensor senses 

the obstacle and giving the control signal to the alarm. In this 

project, the system is fully equipped by ultrasonic sensor 

circuit and electronic control circuit. The ultrasonic transmitter 

circuit is to transmit the ultrasonic rays. If any obstacle is there 

in a path, the Infra-Red rays reflected. This reflected rays are 

received by the receiver circuit is called ultrasonic receiver. 

Another feature of the project is RFID technique is used for 

detect the authority of a person. Unique ID of the person can 

be detect by reader and check with database to find the 

authority person. If any non authority person enters into the 

unauthorized area the warning information convey to 

monitoring unit by GSM technology. The existing systems 

available are only for automobiles, so we proposed a new 

system for ship application. But we have developed prototype 

only. This could be implemented in ship for avoiding the 

collision in sea. 

II. EXISTING SYSTEM 

 They are many types of collision avoidance systems are used 

in automobile industries. There is no separate collision 

avoidance and obstacle detection system for ship. Some of the 

automobile collision avoidance systems are given below 

1.blind spot monitor, 2.emergency braking assist. Fig.1. and  2 

explains the existing system. The blind spot monitor is a 

vehicle-based sensor device that detects other vehicles located 

to the driver’s side and rear. Warnings can be visual, audible, 

vibrating or tactile. However, blind spot monitors are an 

option that may include more than monitoring the sides of the 

vehicle. It can include "Cross Traffic Alert," "which alerts 

drivers backing out of a parking space when traffic is 

approaching from the sides. Emergency brake assist (EBA) or 

Brake Assist (BA or BAS) is a generic term for an automobile 

braking technology that increases braking pressure in an 

emergency. Many drivers are not prepared for the relatively 

high efforts required for maximum braking, nor are they 

prepared for the "buzzing" feedback through the brake pedal 

during ABS operation.  

If an emergency develops, a slow reaction and less 

than maximum braking input could result in insufficient time 

or distance to stop before an accident occurs.EBA is designed 

to detect such "panic stops" and apply maximum braking 

effort within milliseconds. It interprets braking behavior by 

assessing the rate that the brake pedal is activated. If the 

system identifies an emergency, it automatically initiates full 
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braking more quickly than any driver can move his or her foot. 

Emergency stopping distances can be shortened, reducing the 

likelihood of accidents – especially the common "nose-to-tail" 

incident. An electronic system designed to recognize 

emergency braking operation and automatically enhance 

braking effort improves vehicle and occupant safety, and can 

reduce stopping distances by up to 70 ft. (21 m) at 125 mph 

(201 km/h). Brake Assist detects circumstances in which 

emergency braking is required by measuring the speed with 

which the brake pedal is depressed. Some systems additionally 

take into account the rapidity of which the accelerator pedal is 

released, pre-tensioning the brakes when a "panic release" of 

the accelerator pedal is noted. When panic braking is detected, 

the Brake Assist system automatically develops maximum 

brake boost in order to mitigate a driver's tendency to brake 

without enough force. In doing so, Brake Assist has been 

shown to reduce stopping distance by a significant margin (up 

to 20% in some studies) [5].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig .1. Existing Brake Assisting System 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig .2. Blind spot monitoring 

III. PROPOSED SYSTEM 

The block diagram of proposed system is shown in fig.3. This 

gives a clear description of the working of the collision 

avoiding system. All the components of the system are 

connected with the control unit. The power supply supplies the 

power to the control unit. The control unit used here is PIC 

microcontroller.  

In this project we can design an automatic accident 

preventing system for ship. The ultrasonic sensors are used to 

detect the obstacles in the ship path. Ultrasonic sensors work 

on a principle similar to sonar which evaluates distance of a 

target by interpreting the echoes from ultrasonic sound waves. 

This ultrasonic module measures the distance accurately 

which provides 0cm - 400cm with a gross error of 3cm. Its 

compact size, higher range and easy usability make it a handy 

sensor for distance measurement and mapping.  

The module can easily be interfaced to micro 

controllers where the triggering and measurement can be done 

using two pin. The sensor transmits an ultrasonic wave and 

produces an output pulse that corresponds to the time required 

for the burst echo to return to the sensor. By measuring the 

echo pulse width, the distance to target can easily be 

calculated and also detects the obstacles in the path. If any 

obstacles are found in the path of the ship the message will be 

conveyed to the monitoring unit of the ship.  

Another feature of the project is RFID technique. The RFID 

technique is used to find authority of a person. Unique id of 

the person can be detected by the RFID reader. If any 

unauthorized person enters into the restricted areas the 

message will be conveyed to the monitoring unit by using the 

GSM technology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3. Proposed System Block diagram 

 

 

IV. CONSTRUCTION AND OPERATION 

The microcontroller is connected with 12 volt power supply 

through transformer and rectifiers the RFID reader and 

ultrasonic sensor are connected with PIC microcontroller.  

The GSM modem is also connected with the 

microcontroller the microcontroller acts as a heart of the 

system. When the power is given to the transformer it steps 

down the voltage to 12 volt the step down voltage is given to 

the bridge rectifier which converts the 12 volt ac power into dc 
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power. The power is used to make the microcontroller on and 

makes the program to run. Through the microcontroller all the 

components (ultrasonic sensor, RFID, buzzer, GSM and 

UART) are activated. The ultrasonic sensor is used to detect 

the obstacles in the path of the ship if any obstacle is detected 

in the path the buzzer will alert the skipper of the ship.  

The RFID technology is used to find the authority of 

the person who enters in to the restricted areas. If any 

unauthorized person is entered into the restricted areas 

message will be conveyed to the skipper of the ship through 

the UART and GSM technology. 

 
A. Flow Chart 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4. Flow chart for overall function of the project 

 
B. Hardware (Prototype) 
 
 

 

 

 

 

 

 

 

 

 
Fig.5. Hardware 

 
The above figures 4and 5 show the flow chart of overall 
function and  proto type of the automatic accident avoiding 
system and RFID tags hardware .The circuit uses transformer, 
rectifier, resister, ultrasonic sensor, microcontroller and buzzer 
etc. In the below table.1 tested  results are shown using 
prototype. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table.1. Tested Results using Prototype 
 
 

V. CONCLUSION 

The obstacle detection is most versatile in real life scenario. A 
new control system based automatic obstacle detection for 
ship is introduced which is controlled electronically. It has 
been developed by integrating features of all the hardware 
components used. Presence of every module has been 
reasoned out and placed carefully thus contributing to the best 
working of the unit. Secondly, using highly advanced IC’s and 
with the help of growing technology the prototype has been 
implemented successfully. The obstacle detection system can 
be used in many fields like automobile, shipping and industrial 
applications too. 
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