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Arduino and Android Using MIT App Inventor 2.0: Learn in a Practical Guide

In the world of DIY electronics, Arduino and Androidhave become the dynamic duo that empowers hobbyists,

students, and professionals to bring their ideas to life. Whether you’re building a smart home system, a remote-

controlled robot, or an interactive art installation, combining the low-cost, open �source microcontroller platform with

the ubiquity of Android devices opens up endless possibilities.

For those who prefer a visual programming approach, MIT App Inventor 2.0 offers a drag �and �drop interface that 

eliminates the need for complex code editors. By pairing it with Arduino, you can create powerful IoT solutions 

without writing a single line of Java or C++. This article walks you through the entire process—from setting up your 

hardware to launching a fully functional app—so you can learn in a practical, step �by �step mannerhow to

integrate Arduino and Android using MIT App Inventor 2.0.

Why Combine Arduino and Android?

•  Accessibility: Android phones are almost always within reach, while Arduino boards are inexpensive and easy 

to program.

•  Versatility: From simple sensor readings to complex data logging, the combination handles a wide range of 

projects.

•  Community Support: Both ecosystems boast massive online communities, tutorials, and libraries.

•  Rapid Prototyping: Visual programming in MIT App Inventor speeds up app development, letting you focus on 

hardware.

Common Use Cases

1.  Smart Home Control (lights, thermostats, security)

2.  Remote Monitoring (weather stations, environmental sensors)

3.  Robotics (line following, obstacle avoidance)

4.  Wearable Devices (heart rate monitors, step counters)

5.  Educational Tools (interactive science kits)

Getting Started: Hardware and Software Requirements

Hardware List

•  Arduino Uno / Nano / Mega (any board with serial support)

•  Bluetooth module (HC �05 / HC �06) or ESP �8266 WiFi module

•  Power supply (USB cable or 9V battery)

•  Jump wires and breadboard (if needed)

•  Optional sensors (temperature, light, motion, etc.)

Software List

•  Arduino IDE (latest version)

•  MIT App Inventor 2.0 (web-based)

•  Android Device (phone or tablet) with Bluetooth/WiFi enabled



•  Serial monitor (built into Arduino IDE)

Step 1: Setting Up Your Arduino

1.1 Wiring the Bluetooth Module

If you’re using an HC �05 module, connect the pins as follows:

•  HC �05 VCC !’ Arduino 5V

•  HC �05 GND !’ Arduino GND

•  HC �05 TX !’ Arduino Pin 10 (RX)

•  HC �05 RX !’ Arduino Pin 11 (TX) through a voltage divider (5V !’ 3.3V)

For ESP �8266 WiFi, connect VCC to 3.3V, GND to GND, CH_PD to 3.3V, and the RX/TX pins to Arduino with

appropriate level shifting.

1.2 Uploading the Arduino Sketch

Below is a simple sketch that listens for commands over Bluetooth and controls an LED connected to Pin 13. Open

the Arduino IDE, paste the code, and upload it to your board.

const int ledPin = 13;

char receivedChar;

void setup() {

  pinMode(ledPin, OUTPUT);

  Serial.begin(9600);

}

void loop() {

  if (Serial.available() > 0) {

    receivedChar = Serial.read();

    if (receivedChar == '1') {

      digitalWrite(ledPin, HIGH);

    } else if (receivedChar == '0') {

      digitalWrite(ledPin, LOW);

    }

  }

}

1.3 Testing the Connection

Open the Serial Monitor, set the baud rate to 9600, and type ‘1’ or ‘0’. The LED should turn on or off accordingly.

This confirms that your Arduino is communicating correctly.

Step 2: Creating the Android App in MIT App Inventor

2.1 Setting Up a New Project

Navigate to MIT App Inventor and sign in with your Google account. Click New Project, name it “ArduinoControl”,



and click OK.

2.2 Designing the User Interface

Drag and drop the following components onto the viewer:

•  Two Buttons labeled “Turn On” and “Turn Off”

•  A Label to show connection status

•  A BluetoothClient component (under Connectivity)

Arrange them neatly and set appropriate colors and fonts. This simple UI will allow you to send commands to the

Arduino.

2.3 Programming the Blocks

Switch to the Blocks editor and add the following logic:

1.  When the screen starts, open a Bluetooth connection to the HC �05 module.

2.  When “Turn On” is clicked, send the character ‘1’ over Bluetooth.

3.  When “Turn Off” is clicked, send the character ‘0’.

4.  Update the status label to reflect connection state.

Below is a visual representation of the blocks (described in text for clarity).

•  Screen1.Initialize !’ BluetoothClient1.Connect (Address = “XX:XX:XX:XX:XX:XX”, Port = 1)

•  ButtonOn.Click !’ BluetoothClient1.SendText (Text = “1”)

•  ButtonOff.Click !’ BluetoothClient1.SendText (Text = “0”)

•  BluetoothClient1.ConnectionStatusChanged !’ LabelStatus.Text = “Connected” or “Disconnected”

Replace “XX:XX:XX:XX:XX:XX” with the MAC address of your HC �05. You can find this by scanning for nearby

Bluetooth devices from your phone.

2.4 Testing the App

Click the “Connect” button, choose “ArduinoControl”, and allow the app to install on your device. Once installed,

open the app and try pressing the buttons. The LED on the Arduino board should respond accordingly.

Step 3: Expanding Functionality

3.1 Reading Sensor Data

Let’s add a temperature sensor (LM35) to the Arduino and display the readings on the Android app.

Modify the Arduino sketch:

#define TEMP_PIN A0

float readTemperature() {

  int sensorVal = analogRead(TEMP_PIN);

  float voltage = sensorVal * (5.0 / 1023.0);

  return voltage * 100; // LM35 outputs 10mV per °C

}

void loop() {

  if (Serial.available() > 0) {

    char cmd = Serial.read();



    if (cmd == 'T') { // request temperature

      float temp = readTemperature();

      Serial.print(temp);

      Serial.println();

    }

  }

}

In the MIT App Inventor app, add a Timer component with a 2 �second interval. In the Timer block, send the 

character ‘T’ to request temperature and read the response using BluetoothClient1.ReceiveText. Update a Label

to show the temperature.

3.2 Using WiFi Instead of Bluetooth

For projects that require longer range or internet connectivity, switch to an ESP �8266 module. The Arduino sketch 

becomes a simple web server that serves sensor data. In MIT App Inventor, use the Webcomponent to fetch data

over HTTP. This eliminates the need for Bluetooth and allows remote access via the internet.

3.3 Adding More Sensors and Actuators

Here are a few ideas:

•  Motion Sensor (PIR): Trigger an alarm on the app.

•  Light Sensor (Photoresistor): Display ambient light level.

•  Servo Motor: Control angles from the app.

•  LCD Display: Show data directly on the hardware.

Each addition follows the same pattern: read data on the Arduino, send it over serial or WiFi, and display or act

upon it in the MIT App Inventor interface.

Step 4: Debugging Common Issues

4.1 “Connection Refused” Error

Ensure the Bluetooth module is paired and the correct MAC address is used. Verify that the Arduino’s serial baud

rate matches the app’s settings.

4.2 Data Not Displaying

Check that the Arduino is sending the data in the expected format. Use the Serial Monitor to confirm the output. In 

MIT App Inventor, make sure the ReceiveTextblock is properly connected to the Timer or event that triggers data

reading.

4.3 Power Issues

Some modules draw more current than a 9V battery can provide. Use a dedicated power supply or a regulated 5V

USB power bank.

Step 5: Optimizing for Production

5.1 Secure Bluetooth Communication

HC �05 modules support pairing passwords. Set a unique PIN to prevent unauthorized access. In your Arduino code,



validate incoming commands before acting on them.

5.2 Robust Error Handling

Implement timeout logic on both sides. If the Arduino doesn’t receive a command within a certain period, reset the 

connection. In MIT App Inventor, use the ConnectionLost event to attempt reconnection automatically.

5.3 Battery Management

Use low �power modes on the Arduino (sleep) when idle. For battery �powered projects, consider solar charging or

efficient power regulation.

5.4 Packaging and Enclosure

Design a small enclosure using 3D printing or laser cutting. Mount the Arduino and sensors inside, leaving access

to the Bluetooth module’s antenna for better range.

Further Learning Resources

•  Arduino Official Guide

•  MIT App Inventor Tutorials

•  Instructables Arduino Projects
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