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Background - 

Trains are one of the vital means of transportation in our country between shipping freight and 
moving people. The locations where railroad tracks cross roads are called grade crossings. 
Currently there is a control system in place to identify when a train is coming which then alerts 
people at the intersection by flashing lights and lowering gates. 

Problems - The current control system is outdated and archaic, it uses large relays for the 
control logic of the crossing. These relays are expensive to replace and in many cases the 
railways are underfunded. The control system is tied to the power grid if power is lost so is the 
crossing’s functionality. If these systems fail it could lead to people being unaware of incoming 
trains and potentially someone getting injured or worse. 

Objective 



Our objective is to design and build a control system for train grade crossings using digital logic 
and state machines. This system will be smaller, less expensive and easier to install and repair 
than the existing relay logic systems that are currently in use. In addition to this we will attempt 
to design the system to run independently of the power grid. The system will be an effective 
solution to update the many deteriorating and under funded railways in our country.  

Approach  

The approach to this problem’s solution that our team will take is; to first design the state 
machine that will govern how the system will function and then design the logic circuit using J-K 
Flip Flops and logic gates. Our approach will also involve designing the power system for the 
logic circuit and any other components necessary for the functionality of the system. 

 

  

  

  
 


