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Real-Time Programming - Hands on 
Traffic light controller 

Introduction 
The experiment will give you the opportunity to design a real 
control system using the GRAFCET formalism. You will practice 
the translation of a GRAFCET into a programming language 
(here Java) and discover that concurrency may be implemented 
using a purely sequential program. This will be illustrated by 
designing a traffic light controller that manager the sequences of 
traffic lights taking into account the car detectors as well as the 
pedestrian requests 

Description  

 
 
The road crossing that is controller has two roads (north-south, 
east-west) protected by traffic lights. A pedestrian crossing is also 
protected by traffic lights. Each road has a car detector 
(détecteur) and the pedestrian crossing has a summon request.  
The experiment does not require any external device and may run 
on any computer that has a Java virtual machine. The road 
crossing and all the lights is simulated by a java applet 
(TrafficLights) that exports a method to modify the state of the 
lights as well as 3 methods to poll the state of the detectors.  Two 
additional methods are provided to manage time (see later).  

Informations 

a. A sample source code is provided. It is made of two files 
TrafficLights.java and TrafficLightController.java. You 
may use the Traffic.htm on the web site to start the applet 
(TrafficLights.class) after compilation. 

b. The TrafficLights.java file need not be modified. It contains 
all the methods that you will invoke from the file 
TrafficLightController. 

c. File TrafficLightController shall contain the code of the 
crossing controller. This file defines the AutoThread class. 
The « run » method of this class should contain the 
controller implementation. It is invoked when the « auto » 
button is pressed (mouse click). This is the only part you 
have to modify. 

d. The NorthSouthVehicleDetected method tells you if, at 
invocation time, the left button of the mouse is pressed 
while the cursor is over one of the detectors of the north-
south road.  

 public static boolean NorthSouthVehicleDetected() 

e. The EastWestVehicleDetected method tells you if, at 
invocation time, the left button of the mouse is pressed 
while the cursor is over one of the detectors of the east-west 
road (horizontal).  

 public static boolean EastWestVehicleDetected() 

f. The PedestrianRequest method tells you if, at invocation 
time, the left button of the mouse is pressed while the 
cursor is over the pedestrian summon request (demande).   

 public static boolean PedestrianRequest() 

g. The SetLights methods may be used to turn on and off the 
lamps of the traffic lights. (prefixes have the following 
meaning: ns : north-south, ew : east-west, p : pedestrian) 

public static void SetLights( 
       boolean nsred, boolean nsyellow, boolean nsgreen, 
       boolean ewred, boolean ewyellow, boolean ewgreen, 
       boolean pred, boolean pgreen); 

h. The Timeout method gives the state of a periodic timer. Its 
period is 100ms. The state goes to 1 every 100ms. It 
remains so until it is reset using the ClearTimeout() method. 

public static int Timeout() 
public static void ClearTimeout() 

i. The file TrafficLightController.java that is provided 
contains an example of implementation of a purely 
sequential GRAFCET in Java (this is in the run method of 
class AutoThread). I recommend that you use it as a source 
of inspiration.  

To be done 

a. we would like to have a recurring sequence that gives the 
green light to PEDESTRIAN, EAST-WEST and NORTH-
SOUTH during 20 seconds each (17 s. green, 2 s. orange, 1 
s. red). A transition period of 1s must be inserted between 
the red light on one road and the green light on another one. 
Give a GRAFCET representation of this behavior and 
program it. (advise: use the given template). 

b. Modify the sequence such as to accept the pedestrian 
summon requests (first be keeping the mouse button down) 
when they have not the green light.  The request should be 
satisfied at most 10 seconds later. For this, the green light 
may be shortened but a minimum duration of 7s must be 
preserved. The mouse button must be kept down until the 
green light is given to the pedestrians. Once green, it must 
remain so during at least 7s. Establish the GRAFCET 
representation of this behavior and program it in Java.  

c. We would like to modify the behavior so that it is just 
necessary to click on the pedestrian detector (instead of 
pressing until the request is satisfied). Modify the previous 
GRAFCET representation and the corresponding Java code.  

d. To make the work complete, the pedestrian green light 
should blink before the read light turns on. Make the 
necessary modification. 
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Compilation 
The used compiler is provided by SUN Microsystems.  
• Invocation : it can invoked on a command line window 

(start/program/accessories/command_prompt) using javac 
• Always indicate the file extension (.java) when invoking the 

compiler. 
• put both source files TrafficLightController.java and 

TrafficLights.java in the same directory. 
• do not forget to indicate the directory in which the source 

files can be found using  –sourcepath repertoire 

Execution 
• The applet can be executed using the appletviewer 

command. Its argument must the name of the html file that 
calls the applet. The easiest is to use the use the file that Is 
on the LAMS website  
 (lamspeople.epfl.ch/decotignie/Manips/traffic.htm). 

Advice 
• It might be a good idea to reduce the timer durations for 

testing (you might have to wait too long otherwise).  
• For you information, the GRAFCET of the given example is 

provided below 
 

 
RS RE RP T=11 

t/1/1s 

RS RE GP T=12 

t/2/1s 

RS RE RP T=13 

t/3/1s 

RS GE RP T=14 

t/4/1s 

RS OE RP T=15 

t/5/1s 

RS RE RP T=16 

t/6/1s 

GS RE RP T=17 

t/7/1s 

OS RE RP T=18 

t/8/1s 
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