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ACTIVITY 1 
 

Task 

Assemble your personal weather station with Microcontroller Arduino connection. 

For this activity, we will use the weather station equipped with an anemometer 

and a pluviometer. 

The wind direction will be determined using a voltage divider (a simple circuit which 

turns a large voltage into a smaller one). The wind direction sensor has 8 switches: 

4 points for the azimuth point and 4 points for the compass edge point. Each of the 

8 switches has an exact resistor value for each direction. Each direction has a 

value from 0 to 1023, therefore this is the value that the microcontroller will read. 

This weather station will also display a rainfall system allowing you to determine 

the amount of rainfall, which occurs in a certain area and in a certain period of 

time. 

 

Assembling the Weather Station 

Follow these instructions to assembly the weather station: 

• The wind sensor arm mounts on top of the two-piece metal mast and 

supports the anemometer; 

• A short cable connects the two wind sensors; 

• Plastic clips on the underside of the arm hold this cable in place.  

• Secure the sensors to the arm with the screws provided in the weather 

station; 

• The pluviometer may be mounted lower on the mast using its own mounting 

arm and screw, or it may be mounted independently. 
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After this, it is time to connect the weather station together with the Arduino to put 

it in practice and obtain the speed, direction and the rainfall values, which will be 

displayed on the serial monitor of the Arduino programming environment.  

• The Arduino connections are as follows:  

 

 

Copy the code below: 

// CALIBRATION CONSTANTS 

// 1 rev/second = 1.492 mph = 2.40114125 kph 

#define CTE_CAL_ANEMOMETER 2.4011 

// 1 beat = 0.2794 mm 

#define CTE_CAL_PLUVIOMETER 0.2794 

 

// Period between measures in milliseconds 

#define PERIOD_ANEMOMETER 5000 

#define PERIOD_DIR_WIND 5000 

#define PERIODO_PLUVIOMETER 5000 

 

// Connection pins with Arduino 

#define ANEMOMETER_PIN 2 // Digital 2 

#define PLUVIOMETER_PIN 3 // Digital 3 

#define DIR_WIND_PIN 5 // Analog 5 
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// Variables for incrementation 

volatile int numRevsAnemometer = 0; 

volatile int numBeatsBascule = 0; 

 

// Variables to conduct polling 

unsigned long nextMeasureAnemometer = 0; 

unsigned long nextMeasurePluviometer = 0; 

unsigned long nextMeasureDirWind = 0; 

unsigned long time = 0; 

 

// Wind direction, reading values to differentiate each direction: 

// int adc[8] = {26, 45, 77, 118, 161, 196, 220, 256}; 

int adc[8] = {104, 180, 308, 472, 644, 784, 880, 1024}; 

// Relationship between the read analog values and what they represent 

// To facilitate, you can use String library 

char *directions[8] = {"W","NW","N","SW","NE","S","SE","E"}; 

int direcaoInicial = 0; 

 

void setup() { 

   Serial.begin(9600); 

   pinMode(ANEMOMETRO_PIN, INPUT); 

   pinMode(PLUVIOMETRO_PIN, INPUT); 

   digitalWrite(ANEMOMETRO_PIN, HIGH); 

   digitalWrite(PLUVIOMETRO_PIN, HIGH); 

   attachInterrupt(0, contadorAnemometro, FALLING); 

   attachInterrupt(1, contadorPluviometro, FALLING); 

} 

 

void loop() { 

 // Conducting polling 

 time = millis(); 

 if (time >= nextMeasureAnemometer) { 

 Serial.print("Wind (km/h): ");Serial.println(calcSpeedWind(), 2); 

 nextMeasureAnemometer = time + PERIOD_ANEMOMETER; 

 } 
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 if (time >= nextMeasureDirWind) { 

 Serial.print("Direction: ");Serial.println(calcDirectionWind()); 

 nextMeasureDirWind = time + PERIOD_DIR_WIND; 

 } 

 if (time >= nextMeasurePluviometer) { 

 Serial.print("Rain (mm): ");Serial.println(calcAmountRain(), 3); 

 nextMeasurePluviometer = time + PERIOD_PLUVIOMETER; 

 } 

} 

/* 

 

Interrupt callback functions 

*/ 

void counterAnemometer() { 

 numRevsAnemometer++; 

} 

void counterPluviometer() { 

 numBeatsBascule++; 

} 

 

double calcSpeedWind(){ 

 double speedAverage; 

 speedAverage = numRevsAnemometer; 

 speedAverage *= 1000.0*CTE_CAL_ANEMOMETER; 

 speedAverage /= PERIOD_ANEMOMETER; 

 // Resetting anemometer pulse counter  

 numRevsAnemometer = 0; 

 return speedAverage; 

} 

 

char* calcDirectionWind() { 

 int value, x; 

 value = analogRead(DIR_WIND_PIN); 

 for (x = 0; x < 8; x++) { 

 if (adc[x] >= value) 

 break; 
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 } 

 // Ajusting initial direction 

 x = (x + directionInitial) % 8; 

 return directions[x]; 

} 

double calcAmountRain(){ 

 double volumeAverage; 

 volumeAverage = numBeatsBascule; 

 volumeAverage *= 1000.0*CTE_CAL_PLUVIOMETER; 

 volumeAverage /= PERIOD_PLUVIOMETER; 

 numBeatsBascule = 0; 

 return volumeAverage; 

} 

Upload the code to Arduino by pressing the highlighted icon  

 

 

Figure  1 –Uploading the code to Arduino 

 

After clicking on the Upload button, the user should see on the right bottom the 

uploading bar filling 
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Figure  2 –Confirming the upload  

 

After programming our system, we will get the wind speed and direction as well 

the rainfall information from the Serial Monitor by clicking on the magnifying glass 

as shown. 
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