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Abstract: 

Human negligence and human error have become the primary cause for train accidents in India. This work is con centrated on 

predicting the major cause of railway accidents that is collision on the same track. The primary goal of this anti- collision system is 

to identify collision points and to report these error cases to main control room, nearby station as well a s grid control stations. So 

that if any collision likely to occurs then this system will help to avoid such conditions by giving an alarm to concern unit . 

Implementation of an efficient Zigbee based Train Anti-Collision for railways are being proposed in this project. A safe distance of 

1Km has been maintained between two trains after apply ing the emergency brake in case of collision detection. Based on the 

studies, it is observed that even for two trains traveling at 140kmph, the safe distance after automa tic braking under normal 

conditions is approximately 920m. All sub modules have been designed and simulated using Proteus electronic simulat ion packag e 

and the prototype is implemented. 
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I. INTRODUCTION 

 

Rail t ransports are facing major challenges in our day to day 

life. On other hand, it must meet the needs of citizens for 

quality of moving easily while, on the other, it must provide a 

valid alternative to other nodes of transport against a backdrop 

of rising fuel prices and the increasing importance of the effect 

of transport on the environment. In conventional system the 

nodes are activated manually, which could lead to human erro r.  

Train Collision Avoidance System Using Vibrat ion Sensors 

Technology used. Sensors are fitted to the train wheels and IR 

rays are transmitted in the track [1]. The same facility, if made 

available in the opposite trains also, then Alarm is made on and 

get alerts if they are in same track, because the two rays would 

get collided and get back to their corresponding engines [2]. 

“The Anti Collision Device (ACD)” in which they used, The 

Anti-Collision Device (ACD) is a self-acting microprocessor-

based data communication device designed and developed by 

Kankan Railway [3]. “Microcontroller Based Model Design of 

a Train Collision Avoidance System” contain, the system is 

integrated with the braking system of the train and is capable of 

detecting the possibility of collisions in real time. The design is 

intended to automate fully the communication system between 

locomotives so that rail traffic accidents can be minimized [4].  

In our proposed idea portrays to avoid accidents in the railway 

system. In this system to prevent the collision between the 

trains by using Zigbee protocol. It may helps to save the human 

life from accidents by implement this paper in railway 

transport, by implementing this automatic system which could 

avoid human error. In this paper, we are proposing fuzzy logic 

based implementation for getting trains information and its 

positions. Fuzzy log ic is an approach to computing based on 

"degrees of truth" rather than the usual "true or false" (1 or 

0) Boolean logic on which the modern computer is based. The 

idea of fuzzy logic was first advanced by Dr. Lotfi Zadeh of 

the University of Califo rnia at Berkeley in the 1960s. 

 

Block diagram: 

 

 
Figure.1. Block digarm 

 

Railway station: 

 

 
 
Figure.1. Train collision avoidance system 
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Initially when a train enters the track from one side then 

corresponding led (blue) will glow and at the same time next  

signal led will be green. Like that whenever it passes through 

the IR pairs the signals will changed. This information is sent 

to railway stations and control roo m through Zigbee. If both 

the trains enter at same track then first and last IR pairs are 

detected then red signal will be given, the trains will be stopped 

and updates the informat ion to the station every second train 

status updated at the station, so we can predict accidents and 

we can navigate them to congestion free travelling.  

 

II. DES IGN AND IMPLEMENTATION 

             

This project concentrated on predicting the major cause of 

railway accidents that is collision on the same track. The 

primary goal of this anti- co llision system is to identify 

collision points and to report these error cases to main control 

room, nearby station as well as grid control stations. So that if 

any collision likely to occurs then this system will help to 

avoid such conditions by giving an alarm to concern unit. 

Implementation of an efficient Zigbee based Train Anti-

Collision for railways are being proposed in this paper. A safe 

distance of 1Km has been maintained between two trains after 

applying the emergency brake in case of collision detection. 

All sub modules have been designed and simulated using 

Proteus electronic simulation package and the prototype is 

implemented. 

 

Fuzzy logic 

 

Fuzzy logic  is a form of many-valued logic in which the truth 

values of variables may be any real number between 0 and 1. 

Fuzzy logic seems closer to the way our brains work. We 

aggregate data and form a number of part ial truths which we 

aggregate further into higher truths which in turn, when certain 

thresholds are exceeded, cause certain further results such as 

motor reaction. A similar kind of process is used in          

 neural networks, expert systems, other artificial intelligence 

 applications. Fuzzy logic is essential to the development of 

human-like capabilities for AI, sometimes referred to as   

artificial general intelligence: the representation of generalized 

human cognitive abilities in software so that, faced with an 

unfamiliar task, the AI (artificial intelligence) system could 

find a solution.  

 

III. S YS TEM HARDWARE 

 

LPC2929 Processor: 

 

The ARM968E-S is a general purpose 32-bit RISC processor, 

which offers high performance and very low power 

consumption. The ARM architecture is based on Reduced 

Instruction Set Computer (RISC) princip les, and the 

instruction set and related decode mechanism are much 

simpler than those of micro programmed Complex Instruction 

Set Computers (CISC). This simplicity results in a high 

instruction throughput and impressive real-time interrupt 

response from a s mall and cost-effect ive controller core. The 

LPC2926/2927/2929 combine an ARM968E-S CPU core with 

two integrated TCM blocks operating at frequencies of up to 

125 MHz, Full-speed USB 2.0 OTG and device controller, 

CAN and LIN, 56 KB SRAM, up to 768 KB flash memory, 

external memory interface, three 10-bit ADCs, and multip le 

serial and parallel interfaces in a single chip targeted at 

consumer, industria l and communication markets. To optimize 

system power consumption, the LPC2926/2927/2929 has a 

very flexible Clock Generat ion Unit (CGU) that provides 

dynamic clock gating and scaling. Pipeline techniques are 

employed so that all parts of the processing and memory 

systems can operate continuously. The ARM968E-S is based 

on the ARMv5TE five-stage pipeline arch itecture. Typically, 

in three-stage pipeline architecture, while one instruction is 

being executed its successor is being decoded and a third 

instruction is being fetched from memory. In the five-stage 

pipeline addit ional stages are added for memory access and 

write-back cycles. 

 

 ARM968E-S processor running at frequencies of up 

to 125 MHz maximum. 

 Multi-layer A HB system bus at 125 MHz with four 

separate layers. 

 On-chip memory : 

 Two Tightly Coupled Memories (TCM), 32 KB 

Instructions TCM (ITCM),  

 32 KB Data TCM (DTCM). 

 Two separate internal Static RAM (SRAM) 

instances; 32 KB SRAM and 16 KB SRAM. 

 8 KB ETB SRAM also available fo r code execution 

and data. 

 Up to 768 KB high-speed flash-program memory. 

The LPC2926/2927/2929 uses five ports: port 0 with 32 pins, 

ports 1 and 2 with 28 pins each, port 3 with 16 pins, and port 

5 with 2 pins. Port 4 is not used. The pin to which each 

function is assigned is controlled by the SFSP registers in the 

System Control Unit (SCU). The functions combined on each 

port pin are shown in the pin description tables in this 

section. 

 

IR Sensor: 

 

IR t ransmitter and receiver can be obtained at low price. Their 

shape is looks exactly  the same as LED. To distinguish 

between transmitter and receiver, the transmitters always come 

in clear LED while receiver is black in colour. Other than that, 

there is also receiver that is used to pick up specific frequency 

IR, 38 kHz. For your information, 38 kHz frequency IR is 

commonly used in remote control. IR transmitter will emit 

infra-red when powered. You can connect the IR transmitter 

like a LED together with a current limit ing resistor. The current 

limit ing resistor is used to prevent too much of current passing 

through the transmitter and burnt it. I am using 330 ohms 

resistor for the IR transmitter.  

 

III. WIRELESS COMMUNICATION: 

 

RF communication: 

 

Radio Frequency, any frequency within the electromagnetic 

spectrum associated with radio wave propagation. When an RF 

current is supplied to an antenna, an electromagnetic field is 

created that then is able to propagate through space. Many 

wireless technologies are based on RF field propagation 

https://en.wikipedia.org/wiki/Many-valued_logic
https://en.wikipedia.org/wiki/Truth_value
https://en.wikipedia.org/wiki/Truth_value
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Transmitter: The TWS-434 extremely small, and are 

excellent for applications requiring short-range RF remote 

controls.  The TWS-434 modules do not incorporate internal 

encoding. If simple control or status signals such as button 

presses or switch closures want to send, consider using an 

encoder and decoder IC set that takes care of all encoding, 

error checking, and decoding functions  The transmitter output 

is up to 8mW at 433.92MHz with a range of approximately 

400 foot (open area) outdoors.  Indoors, the range is 

approximately 200 foot, and will go through most walls.  

 

 
Figure.3: RF Transmitter 

 

Receiver: RWS-434:  The receiver also operates at 

433.92MHz, and has a sensitivity of 3uV. The WS-434 

receiver operates from 4.5 to 5.5 volts -DC, and has both linear 

and digital outputs.  A 0 volt to VCC data output is available 

on pins. This output is normally used to drive a digital decoder 

IC or a microprocessor which is performing the data decoding. 

The receiver’s output will only transition when valid data is 

present. In instances, when no carrier is present the output will 

remain low. The RWS-434 modules do not incorporate internal 

decoding. If you want to receive Simple control or status 

signals such as button presses or switch closes, you can use the 

encoder and decoder IC set described above. Decoders with 

momentary and latched outputs are available  

 
Figure.4. RF receiver 

 

LCD display 

 

Liquid crystal displays (LCDs) have materials which combine 

the properties of both liquids and crystals. Rather than having a 

melting point, they have a temperature range within which the 

molecules are almost as mobile as they would be in a liquid, 

but are grouped together in an ordered form similar to a crystal.  

 

IEEE 802.15.4 Protocol: 

 

The XBee/XBee-PRO RF Modules are designed to operate 

within the ZigBee protocol and support the unique needs of 

low-cost, low-power wireless sensor networks. The modules 

require minimal power and provide reliable delivery of data 

between remote devices. The modules operate within the ISM 

2.4 GHz frequency band and are compatible with the 

following. 

 Advanced Networking & Security  

 Point-to-point topology 

 point-to-mult ipoint  topology 

 Self-routing, self-healing and fault-tolerant  

 mesh networking 

 Low Power 

   TX Current: 295 mA  

   RX Current: 45 mA  

 Power-down Current: < 1 μA  

 

V. RES ULTS  

 

 
The above figure shows the hardware implementation of train 

collision avoidance system.  

 

VI. CONCLUS ION 

       

In this Collision avoidance for Train System, which is paved 

the way to detect both the static and dynamic objects and also 

ensures passengers safety. This system is having the dynamic 

nature to detect the objects in the track. It offers a robust, 

secure and efficient mode of communicat ion to prevent the 

collision. If it is a manual maintenance and monitoring of the 

track is very difficult and also it’s not feasible one nowadays. 

This paper ensures the recent technology with cost effective. In 

this paper trains positions are detected by IR pair but it ’ll detect 

any object, so better train position detection mechanism need to 

be developed.  
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