GENERAL

controlling rc vehicles with your computer using labview

Published: September 27, 2026 | Index ID: #-

Introduction

Remote control (RC) vehicles have long been a playground for hobbyists, engineers, and researchers alike.
Whether you're building a small drone, an autonomous rover, or a high speed model car, the ability to steer and
monitor these machines from a computer unlocks a world of possibilities—from precise data collection to advanced

autonomous behaviors. One of the most powerful tools for creating such a bridge between hardware and software

is National Instruments’ LabVIEW, a graphical programming environment that turns complex control logic into

intuitive, visual diagrams. In this guide we’ll walk through every step needed to turn your computer into the brain of

an RC vehicle, covering hardware, software, wiring, and code structure. By the end, you'll have a fully functional,

computer controlled RC platform that you can expand, tweak, and integrate with other systems.

What Is LabVIEW and Why It's Ideal for RC Projects

LabVIEW (Laboratory Virtual Instrument Engineering Workbench) is a data acquisition and control platform that
uses a graphical language—often called “G"—to design applications. Instead of writing lines of code, you drag and
drop icons that represent functions, connect them with wires, and let LabVIEW interpret the data flow. This visual
approach makes it easy to prototype control systems, debug complex logic, and maintain clean, readable designs.

For RC vehicle control, LabVIEW offers several advantages:

e Real time data processing — LabVIEW's real time module ensures deterministic behavior, critical for steering
and throttle control.

» Extensive hardware support — Built in drivers for USB, Serial, CAN, Ethernet, and even Wi Fi modules mean
you can interface with a wide range of microcontrollers and RF modules.

« Rapid prototyping — The graphical interface lets you iterate on control logic quickly, testing new algorithms
without recompiling code.

e Built in visualization — Dashboards, graphs, and charts can be added instantly to monitor telemetry such as
speed, battery voltage, and sensor readings.

Hardware Requirements

Before diving into LabVIEW code, gather the components that will form the backbone of your RC system. The list
below covers a typical setup, but feel free to adapt it to your specific vehicle or platform.

Vehicle Side Components

1. RC Vehicle — A model car, boat, or drone that already has a receiver and motor controller.

2. Microcontroller or Embedded Board — Arduino Uno, ESP32, STM32, or a Raspberry Pi can act as the bridge
between LabVIEW and the vehicle’s hardware.

3. Motor Driver / ESC — A brushed or brushless ESC that accepts PWM or CAN signals.

4. Servo / Steering Actuator — Standard hobby servo or a servo drive motor for steering.

5. Power Supply — Batteries or a regulated power rail to power the vehicle electronics.

6. Telemetry Sensors — GPS module, IMU, battery monitor, or any sensor that provides useful data.

Computer Side Components



1. PC or Laptop — Running Windows 10/11 with LabVIEW installed.

2. USB Cable — To connect the microcontroller to the PC.

3. Wireless Module (Optional) — ESP32 Wi Fi, NRF24L01, or Bluetooth module for remote operation.

4. LabVIEW Software — The latest version of LabVIEW, ideally with the LabVIEW Real Time module if you plan
to use a real time target.

Software Setup

Installing LabVIEW

Download the installer from the National Instruments website and follow the on screen prompts. When prompted for
licenses, activate the standard and real time modules if you have them. After installation, launch LabVIEW and
create a new project.

Adding Drivers and Toolkits

LabVIEW automatically detects installed hardware drivers. For the microcontroller, you may need the NI-VISA
driver for serial communication or the NI-RIO driver if you're using a PXI chassis. If you're using an ESP32 with
Wi Fi, install theNI-RF driver to handle packet transmission.

Creating a Project

1. Open LabVIEW and choose File ! New Project.

2. Name the project (e.g., RCVehicleControl) and select a folder.

3. Right click Virtual Instruments and add a new VI called VehicleControl.vi.

4. Under Devices and Networks, add a Serial Port or Wi Fi target depending on your hardware.

Connecting the RC Vehicle to the Computer

Most hobbyist RC vehicles use a 5V PWM signal for throttle and steering. To interface this with LabVIEW, you'll
route the PWM signals through a microcontroller that LabVIEW can talk to over USB or Wi Fi.

Wiring Overview
1. Connect the throttle and steering outputs from the RC receiver to two PWM input pins on the microcontroller.
2. Feed the microcontroller’s outputs to the motor driver’s throttle input and the servo’s control input.
3. If using telemetry, wire sensor outputs to analog or digital inputs on the microcontroller.
4. Provide a common ground between the vehicle electronics and the microcontroller.
Serial Communication Setup

On the PC side, LabVIEW will open a VISA resource (e.g., COM3) to send commands. On the microcontroller, use
a UART library (e.g., SoftwareSerial on Arduino) to receive and parse incoming data. A simple protocol could be:

CMD:THROTTLE:VALUE
CMD:STEERING:VALUE
CMD:READ

where VALUE is a number between 0 and 100 representing percentage.

Creating the Control Interface in LabVIEW

LabVIEW's front panel is where users interact with the application. Design it to be intuitive for both beginners and



advanced users.

Front Panel Layout

e Throttle Slider — A vertical slider ranging from 0 to 100.

« Steering Dial — A rotary knob or slider that maps to steering angles.

e Start/Stop Buttons — To enable or disable control signals.

« Telemetry Graphs — Real time plots for speed, battery voltage, and sensor data.
¢ Log Panel — Text box that records command history.

Block Diagram Overview

The block diagram orchestrates data flow between the front panel and the microcontroller. A typical structure looks
like this:

Acquire Control Inputs — Read slider and dial values.

Scale Values — Convert user input into PWM duty cycles or serial command strings.
Send Commands — Use the VISA Write block to transmit commands.

Receive Telemetry — Read responses from the microcontroller and parse them.
Update Front Panel — Plot telemetry and display status.
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Implementing the Command Protocol

In LabVIEW, create a string that follows the microcontroller's expected format. For example:

"CMD:THROTTLE:" + num2str(throttleValue) + "\n"

Use the Write to VISAblock to send the string. On the microcontroller side, a simple loop reads incoming bytes,
assembles complete lines, and parses the command.

Implementing Telemetry

Telemetry turns your RC vehicle into a data rich platform, allowing you to monitor speed, orientation, battery health,
and more. LabVIEW’s real time plotting tools make visualizing this data straightforward.

Collecting Telemetry on the Vehicle
1. Attach a GPS module to the microcontroller for location and speed.
2. Use an IMU (MPU 6050, LSM9DS1) to read acceleration and angular velocity.
3. Monitor battery voltage with an analog pin.
4. Optionally, read motor current via a Hall effect sensor.

Sending Telemetry to LabVIEW

After the microcontroller processes sensor data, it can package it into a JSON string:

"speed": 12.4,
"lat"; 37.7749,
"lon": -122.4194,
"battery": 11.8



Send this string over the same serial link. On the PC, use a JSON parser VI to extract the fields and feed them into
the telemetry graphs.

Testing and Calibration

Once the basic control loop is functional, you'll need to calibrate the system to ensure safe and predictable
operation.

Throttle Calibration

Measure the PWM duty cycle that corresponds to full throttle and zero throttle. Map these values to the slider range
in LabVIEW. Use the Math Functionblock to scale between 0-100% and the actual PWM range (e.g., 1000—
2000ps).

Steering Calibration

Determine the servo pulse width that yields full left and full right deflection. Adjust the dial mapping accordingly. If
the vehicle uses a differential drive system, map steering inputs to motor speed differences.

Safety Checks

1. Disable the vehicle’s motors before connecting the microcontroller.
2. Verify that the command strings are correctly parsed.
3. Implement a failsafe: if no telemetry is received for a set period, automatically cut power to the motors.

Advanced Features

With a solid foundation, you can extend your RC vehicle’s capabilities in several exciting directions.

Autonomous Navigation

Use LabVIEW'’s Motion Studio or Vision Assistantto process camera input and generate waypoint paths. Send
these waypoints to the microcontroller for execution.

FPGA Integration

For high frequency control loops, offload PWM generation to an FPGA. LabVIEW can communicate with the FPGA
via PCle or Ethernet, allowing sub millisecond response times.

Wireless Control Over the Internet

Replace the USB link with an ESP32 that streams data over Wi Fi. In LabVIEW, use theTCP Clientblock to send
commands to a server running on the ESP32. This opens possibilities for remote operation from anywhere.

Data Logging and Analysis

Leverage LabVIEW’s Report Generation Toolkit to archive telemetry logs. Export CSV files for post flight analysis
or use the Data Analysis Toolkit to compute statistics such as average speed and acceleration.

Troubleshooting Common Issues

Even with careful planning, you may encounter hiccups. Here are some typical problems and solutions.
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