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Introduction 
 
Microcontroller board can be used to implement control mechanisms. Our objective 
was to design and create an insect habitat as an example microcontroller board 
application. In this application, the microcontroller board is used to collect the data 
from the sensors and control various devices based on the sensor. 
 
Selection of the Board and Rationale 
 

 
Figure 1. Arduino Uno Rev 3 (Arduino.org) 
 

Our team selected the Arduino Uno Rev 3 microcontroller board for our 
project. It has enough input/output pins for the sensors and actuators we used in our 
project. It is also a popular microcontroller board in the maker community and has 
good documentation due to it being an open source hardware.  

The board is based on ATmega328 (has 16MHz resonator). It has 14 digital 
input/output pins (of which 6 can be used as PWM outputs). It has 6 analog inputs, a 
USB connection (can be used as a power source), a power jack, an in-circuit serial 
programming header, and a reset button. Operating Voltage is 5V. It has 32 KB of 
Flash Memory of which 0.5 KB is used by bootloader, 2 KB of SRAM and 1 KB  of 
EEPROM. It is 68.6 mm X 53.4 mm and weighs about 25g. Retail price is ~ $40 CAD 
at Digi-Key Electronics. (from datasheets) 
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Materials 
 

Arduino Uno Rev 3 12 Volt Fan (can run on 9 volts) 

USB Type A-B Cable 9V Battery Power Source  

Plastic Container Wood Chips, Pine Cones, Pebble 

Breadboard Transistor 

Diode Photoresistor 

Stationery  Potentiometer 

Some Breadboard Jumper Wires Resistors (of various resistance) 

DHT22 Humidity/Temperature Sensor Buzzer 

16X2 Character LCD Display Arduino IDE and code libraries 

2X LED: Red, Green Fritzing 
 
 
 
Preliminary Design Sketches 
 
 
 

 
 

Figure 2. Design Sketch of the Container 
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Figure 3. Design Sketch Showing Input and Output from Arduino Board 
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Frtizing Diagram 

 

Fritzing is a software used to design electronic circuits. Below is a diagram of our 
application which was created in Fritzing. 

 

 

Figure 4. Fritzing Diagram of the Circuits. 
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Pictures of the Working System 

We put wood chips, pine cones and pebbles in our container and connected the Fan 
to the breadboard with the rest of the components. 

 

Figure 5. Ideal Condition (within range at  24.20 C and 29.10%), Green LED is ON. 
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Figure 6. Bad Condition (at 48.70 C and 15.70%) Red LED and Fan is ON. 
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Documented Source code for the Microcontroller 

 
//Libraries 

#include <TimerOne.h> 

#include <DHT.h>; 

#include <LiquidCrystal.h> 

 

//Constants 

#define DHTPIN 7     // What pin we are connected to for temp/humidity sensor 

#define DHTTYPE DHT22   // DHT 22  (AM2302) 

DHT dht(DHTPIN, DHTTYPE); // Initialize DHT sensor for normal 16mhz Arduino 

 

#define fan 9   // What pin we are connected to for base of transistor (fan) 

 

// Initialize the library by associating any needed LCD interface pin 

// with the arduino pin number it is connected to 

const int rs = 12, en = 11, d4 = 5, d5 = 4, d6 = 3, d7 = 2; 

LiquidCrystal lcd(rs, en, d4, d5, d6, d7); 

//see how String constructor is defined and used in: 

// https://www.arduino.cc/reference/en/language/variables/data-types/stringobject/ 

String line0="                "; 

String line1="                "; 

 

//Initialize pins for led 

int green = 6; 

int red = 8; 

 

//Variables for temp/humidity data 

float hum;  //Stores humidity value 

float temp; //Stores temperature value 

 

//Variable for light data 

float light;     //the analog reading from the analog resistor divider (photoresister) 

 

//Setup 

https://www.arduino.cc/reference/en/language/variables/data-types/stringobject/
https://www.arduino.cc/reference/en/language/variables/data-types/stringobject/
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void setup() 

{ 

 //Set pins as input and output 

 pinMode(7, INPUT); 

 pinMode(A0, INPUT);  

 pinMode(green, OUTPUT); 

 pinMode(red, OUTPUT); 

 pinMode(fan, OUTPUT); 

 

 //Set up the LCD's number of columns and rows: 

 lcd.begin(16, 2); //lcd.begin(numberofcols, numberofrows) 

 Serial.begin(9600); 

 dht.begin();  

} 

 

void updateDisplay() { 

  lcd.setCursor(0,0); //lcd.setCursor(col, row); coulumn 0 is the first column (character) to the left. Row 0 
is the first row. 

  lcd.print(line0);  

  lcd.setCursor(0,1); 

  lcd.print(line1); 

} 

 

void loop() 

{ 

   //Read data and store it to variables hum, temp and light 

   hum = dht.readHumidity(); 

   temp = dht.readTemperature();  

   light = analogRead(A0); 

  

   //Convert variable data to string 

   String humS = String(hum); 

   String tempS = String(temp); 

   String lightS = String(light); 

   line0=" " + humS + "%"; 

   line1=" " + tempS + " C" + "  " + lightS ; 
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   Timer1.initialize(5000000); // set a timer of length 5000000 microseconds (or 5 sec - or 1/5 Hz 

   Timer1.attachInterrupt( timerIsr ); // attach the interrupt service routine here 

  

} 

 

/// -------------------------- 

/// Custom ISR Timer Routine for output 

/// -------------------------- 

void timerIsr() 

{ 

   updateDisplay(); 

   //Run Fan Based on Condition 

   if(hum > 60 || temp > 30) { 

     digitalWrite(fan, HIGH);  

   } else { 

    digitalWrite(fan, LOW);  

   }  

 

   //Light LED Based on Condition 

   if(temp<0 || temp >30 || hum<10 || hum>90){ 

     digitalWrite(green,LOW); 

     digitalWrite(red,HIGH);  

   } else { 

     digitalWrite(red,LOW); 

     digitalWrite(green, HIGH); 

   }  

  

} 
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