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Arduino and Kinect Projects: A Fusion of Motion and Microcontrollers

When you think of motion sensing technology, the Microsoft Kinect often comes to mind. Pairing it with the versatile,
low cost Arduino platform opens up a world of creative possibilities, from interactive art installations to hands free
robotics. In this guide we'll walk through why combining Arduino and Kinect is a powerful pairing, the hardware and
software you'll need, step by step tutorials for beginner projects, and advanced ideas that push the limits of what
these two technologies can achieve together.

Why Combine Arduino with Kinect?

Both Arduino and Kinect bring distinct strengths to the table. Arduino is a microcontroller platform that excels at

low level hardware control: reading sensors, driving LEDs, motors, and other actuators. Kinect, on the other hand,
delivers depth perception, skeletal tracking, and gesture recognition through its infrared camera and RGB sensor.

Merging them lets you:

e Translate visual motion into real world actions—for example, a user’'s arm swing can trigger a servo or LED
display.

¢ Add an intuitive, touchless interface to projects that traditionally require buttons or switches.

< Build interactive installations that respond to the presence or movement of people in a room.

» Prototype robotics and drones that can navigate using depth data.

Because both systems communicate over common protocols (USB, I2C, SPI), the integration is surprisingly
straightforward once you understand the fundamentals.

Hardware Checklist

Below is a practical list of components you'll need to get started. Feel free to swap or upgrade items based on your
project’s scope.

1. Microsoft Kinect for Windows (v1 or v2) — Kinect v2 is the newer model, offering higher resolution and better
skeletal tracking. If you're working on a legacy project, Kinect v1 still works well with the right drivers.

2. Arduino board — The Uno, Mega, or Leonardo are popular choices. For projects that require many pins or
larger memory, consider the Mega.

3. USB to serial adapter — Some Arduino models (e.g., Uno) use USB for programming but require a separate
serial port to communicate with the PC running Kinect software.

4. Power supply — A 5V USB power bank or an external adapter can keep both the Arduino and Kinect running
reliably.

5. Breadboard and jumper wires — For quick prototyping.

6. Actuators (servos, motors, LEDs) — Depending on your project, choose the appropriate drivers and power
supplies.

7. Optional: Raspberry Pi or other SBC — For more intensive processing, you can offload Kinect data to a single
board computer and then relay commands to Arduino.

Software Stack Overview



To bridge Kinect data to Arduino, you'll need a PC or SBC running Kinect SDK or an open source library, plus a
serial communication protocol. Below is a typical stack:

» Kinect SDK 2.0 (Windows) — Official Microsoft SDK with robust skeletal tracking.

¢ OpenNI or libfreenect (Linux) — Open source alternatives for cross platform support.

¢ Python or C# — Languages commonly used to process Kinect streams and send serial commands.
Arduino IDE — For programming the microcontroller.

e Serial communication library — e.g., pyserial in Python or System.lO.Ports in C#.

Once you have the stack in place, you'll write a program that reads depth or skeletal data from Kinect, translates it
into simple command strings, and streams those strings over serial to Arduino.

Getting Started: A Simple “Hello World” Project

Let's begin with the simplest possible interaction: waving your hand to turn an LED on or off. This example
demonstrates the core concepts—reading Kinect data, sending commands, and controlling a pin on Arduino.

Step 1 —Wiring the LED to Arduino

Connect a 220 :e resistor from pin 13 on the Arduino to the cathode (shorter leg) of an LED. Connect the anode
(longer leg) to 5 /V. This simple circuit will allow you to drive the LED directly from the board.

Step 2 — Arduino Sketch
Upload the following code to your Arduino. It listens for “ON” and “OFF” strings and toggles the LED accordingly.

const int ledPin = 13;

void setup() {
pinMode(ledPin, OUTPUT);
Serial.begin(9600);
while (!Serial); // Wait for serial connection
Serial.printin("Arduino ready");

void loop() {
if (Serial.available() > 0) {
String command = Serial.readStringUntil(\n");
command.trim(); // Remove whitespace
if (command == "ON") {
digitalWrite(ledPin, HIGH);
} else if (command == "OFF") {
digitalWrite(ledPin, LOW);
}
}
}

Step 3 — Python Script to Read Kinect and Send Commands



The following Python example uses the freenect library to detect a hand’s position. When the hand’s y coordinate
exceeds a threshold, it sends “ON” to Arduino; otherwise, it sends “OFF".

import freenect
import serial
import time

# Initialize serial connection
ser = serial.Serial'COM3', 9600, timeout=1)
time.sleep(2) # Wait for Arduino to reset

def find_hand():
depth, _ = freenect.sync_get_depth()
# Simple threshold: look for high depth values (hand close to sensor)
if depth is None:
return None
max_depth = depth.max()
if max_depth &gt; 2000: # 2000 mm threshold
return True
return False

while True:
hand_present = find_hand()
if hand_present:
ser.write(b'ON\n’)
else:
ser.write(b'OFF\n")
time.sleep(0.1)

Make sure to replace 'COM3' with the correct port your Arduino is connected to. Run the script, and when you wave
your hand in front of the Kinect, the LED should light up.

Intermediate Project: Gesture Controlled Servo

Building on the basic example, let's move the servo arm in response to the user’'s elbow angle. This demonstrates
how to extract skeletal data and map it to actuator positions.

Hardware Setup

e Servo motor (e.g., SG90) connected to pin 9 on Arduino.
e External 5 /V power supply for the servo to avoid drawing too much current from the board.
« Potentiometer or other sensor for calibration if needed.

Arduino Sketch
#include &lt;Servo.h&gt;



Servo myServo;
int servoPin = 9;

void setup() {
Serial.begin(9600);
myServo.attach(servoPin);
myServo.write(90); // Center position

}

void loop() {
if (Serial.available() > 0) {
String angleStr = Serial.readStringUntil("\n");
angleStr.trim();
int angle = angleStr.tolnt();
if (angle &gt;= 0 &amp;&amp; angle &lt;= 180) {
myServo.write(angle);
}
}
}

Python Script with Kinect Skeletal Tracking

Using the kinect2 library (for Kinect v2) you can obtain joint positions. Here we compute the elbow angle and map it
to a servo position.

import kinect2
import serial
import time
import math

kinect = kinect2.Kinect()
ser = serial.Serial((COM3', 9600, timeout=1)
time.sleep(2)

def calculate_elbow_angle():
# Get joint data
joints = kinect.get_joint_positions()
if joints is None:
return None
shoulder = joints['shoulder_left']
elbow = joints['elbow_left']
wrist = joints['wrist_left']
# Vector from shoulder to elbow
v1 = (elbow[0]-shoulder[0], elbow[1]-shoulder[1], elbow[2]-shoulder[2])



# Vector from elbow to wrist
v2 = (wrist[0]-elbow[0], wrist[1]-elbow[1], wrist[2]-elbow][2])
# Compute angle using dot product
dot = sum(a*b for a,b in zip(v1,v2))
magl = math.sqrt(sum(a*a for a in v1))
mag?2 = math.sgrt(sum(a*a for a in v2))
if magl == 0 or mag2 == 0:

return None
angle_rad = math.acos(dot/(magl*mag?2))
angle_deg = math.degrees(angle_rad)
return angle_deg

while True:
angle = calculate_elbow_angle()
if angle is not None:
# Map 0-180 degrees to servo range
servo_angle = int((angle / 180.0) * 180)
ser.write(f'{servo_angle}\n'.encode())
time.sleep(0.05)

This script continuously sends the elbow angle to Arduino, which then moves the servo accordingly. You can
experiment with different joints or combine multiple gestures for more complex controls.

Advanced Project: Kinect Guided Robot Navigation

Now let’s tackle a more ambitious idea: a small robot that navigates around obstacles using depth data from Kinect.
The robot will use an Arduino to control motors, while a companion computer (e.g., Raspberry Pi) processes the
depth map and plans paths.

Components

¢ Arduino Mega (for motor control).

Dual H bridge motor driver (L298N or similar).

Robot chassis with wheels and caster.

Kinect v2 (USB 3.0).

« Raspberry Pi 4 (or other SBC) with 8 /GB RAM for processing.

e Power supply: 12 /V battery for motors, 5 /V USB for Raspberry Pi and Kinect.

Software Architecture

1. Depth Processing — Use OpenCV and the pykinect2 library to convert depth frames into a 2D occupancy grid.

2. Path Planning — Implement A* or Dijkstra’s algorithm to find a collision free path from the robot’s current pose
to a target location.

3. Command Translation — Convert planned waypoints into speed and steering commands.

4. Serial Communication — Send commands from Raspberry Pi to Arduino via UART.

5. Motor Control on Arduino — Receive speed/steering values and drive the H bridge accordingly.

Sample Raspberry Pi Script (Python)



Below is a highly simplified skeleton that demonstrates the flow. Full implementation requires significant depth map
processing, which is beyond the scope of this article.

import serial

import time

import numpy as np

from pykinect2 import PyKinectV2, PyKinectRuntime

# Initialize Kinect
kinect = PyKinectRuntime.PyKinectRuntime(PyKinectV2.FrameSourceTypes_Depth)

# Serial to Arduino
ser = serial.Serial(‘/dev/ttyUSBO0', 115200, timeout=1)
time.sleep(2)

def get_depth_grid():
depth_frame = kinect.get_last_depth_frame()
if depth_frame is None:
return None
depth = np.array(depth_frame, dtype=np.uint16).reshape(
(k
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