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JOURNEY TO ROMANIA!
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Subject: ICT


	Aims
	General competence[footnoteRef:1]: 1. Practicing computational thinking in different contexts of programming real robots [1:  According to the National Curriculum for Art Education, grade VI, approved by Order of the Minister of National Education no. 3393 / 28.02.2017.] 

Specific competence[footnoteRef:2]: 1.1 Testing algorithms to operate robotic devices for spatial motion [2:  Idem] 

Specific competence[footnoteRef:3] 1.2 Using algorithms in different situations to code robots [3:  Idem] 

Aim of the activity: To code a robot which, with the help of color sensors, travels along a simple, pre-set route.

	Key CS elements:
	Decomposition; Pattern recognition; Abstraction; Algorithm design;

	Age group
	12-14 ani

	Learning situations:
	Classroom
	Activity type:

	Resources :
	Robot kits (microcontroller, sensors, motors, servomotors, relays, ports, actuators, etc.), technical book, kit specifications, functional schematic, laptops, route, flags of partner countries.

	Development
Problem definition:
· The teacher tells students that the work consists of writing and testing algorithms used to control the movements of a robot in different directions and to understand the values read by sensors. Students will identify the algorithms used to operate the mechanisms of a robot (e.g. following the line - the pre-determined path - to complete the task "Journey to Romania".
· Students will work in teams. Each team will code the robot to travel from their home country (Turkey, Spain, Italy) to Romania.

I.Decomposition:
1. Analyse, explain and understand the algorithms used in the design of a robot, as a distinct step prior to its design.
a. The tasks require choosing the destination, setting the optimal route, following the route/route, returning to the route if there are movement oscillations, stopping the movement when the destination has been reached.
b. Changing travelling rules if necessary due to the conditions faced.
2. Writing the algorithm for programming the robot
a. Each team will decide, depending on the components provided, the geometry of a robot, the functionality of the components, the electronic circuits to be made up of passive and active components.
b. Linking the functional blocks with an algorithm that correlates their use with the path to reach the destination will result in a program reflected by the source code. The source code will be run by the Arduino platform including an ESP 32 processor.
3. Writing the program, the source code
Considering the number of sensors, the number of propulsion engines and their control by means of sensor information, the following source code results:
// Arduino Line Follower Robot Code

#define enA 5//Enable1 L293 Pin enA 
#define in1 6 //Motor1  L293 Pin in1 
#define in2 7 //Motor1  L293 Pin in1 
#define in3 9 //Motor2  L293 Pin in1 
#define in4 10 //Motor2  L293 Pin in1 
#define enB 8 //Enable2 L293 Pin enB 
#define R_S 4//ir sensor Right
#define L_S 2 //ir sensor Left

void setup(){ 
pinMode(R_S, INPUT); 

pinMode(L_S, INPUT); 
pinMode(enA, OUTPUT); 
pinMode(in1, OUTPUT); 
pinMode(in2, OUTPUT); 
pinMode(in3, OUTPUT); 
pinMode(in4, OUTPUT); 
pinMode(enB, OUTPUT);
digitalWrite(enA, HIGH); 
digitalWrite(enB, HIGH); 
delay(1000);}

void loop(){  

if((digitalRead(R_S) == 0)&&(digitalRead(L_S) == 0)){forward();}   
if((digitalRead(R_S) == 1)&&(digitalRead(L_S) == 0)){turnRight();} 
if((digitalRead(R_S) == 0)&&(digitalRead(L_S) == 1)){turnLeft();}  
if((digitalRead(R_S) == 1)&&(digitalRead(L_S) == 1)){Stop();} 
}

void forward(){ 

digitalWrite(in1, HIGH); 
digitalWrite(in2, LOW);  
digitalWrite(in3, LOW);  
digitalWrite(in4, HIGH);}
void turnRight(){ 
digitalWrite(in1, LOW);  
digitalWrite(in2, HIGH); 
digitalWrite(in3, LOW);  
digitalWrite(in4, HIGH); }

void turnLeft(){

digitalWrite(in1, HIGH); 
digitalWrite(in2, LOW);  
digitalWrite(in3, HIGH); 
digitalWrite(in4, LOW);  }

void Stop(){

digitalWrite(in1, LOW); 
digitalWrite(in2, LOW); 
digitalWrite(in3, LOW); 

digitalWrite(in4, LOW); 
}
4. Travelling the pre-determined route
To follow the route, connect the robot via USB cable to the computer, connect the appropriate COM, connect the processor, check the code and then upload it to the Arduino platform. After uploading the code, place the robot on the path and follow its progress.

II. Pattern Recognition: the route, robots
Each group is given kits, the robots are built, the routes between the starting points and the set destination are traced.
III. Abstraction: 
The teacher emphasises the meaning of each stage.
If the students write the correct algorithm, then the robot will follow the planned route.
[image: ]IV. Algorithm design:
1. Moving forward 
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	Assessment:
	Analysing robot performance for different inputs

	Expected results:
	Correct robot designing, its programming, correct routing.
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