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Universal Robot Programming Language (URScript) is a powerful, flexible
programming language specifically designed for Universal Robots'
collaborative robotic arms. As automation continues to transform industries,
URScript stands out for its ease of use, accessibility, and robust
capabilities, enabling users to create efficient, safe, and effective robotic
applications. This article delves into the features, advantages, and
practical applications of URScript, providing insights into how this
programming language is shaping the future of robotics.

Overview of Universal Robots

Universal Robots (UR) is a pioneer in the field of collaborative robots,
often referred to as cobots. These robotic systems are designed to work
alongside humans in various environments, enhancing productivity while

ensuring safety. Founded in 2005 in Denmark, UR has quickly established



itself as a leader in the robotics industry, with a range of robotic arms
that cater to various industrial applications.

What is URScript?

URScript is the programming language used to control UR's robotic arms. It is
a high-level language that allows users to program robots with intuitive
commands, making it accessible to both experienced programmers and those who
are new to robotics. URScript is designed to be simple enough for non-
programmers, yet powerful enough to handle complex tasks.

Main Features of URScript

The following are some of the key features of URScript:

1. User-Friendly Syntax: URScript has a straightforward syntax that resembles
Python, making it easy for users to understand and write code.

2. Real-Time Control: The language allows for real-time control of the robot,
enabling users to respond to dynamic situations and adjust commands on the
fly.

3. Built-In Functions: URScript includes a variety of built-in functions that
simplify common tasks, such as moving the robot, controlling grippers, and
reading sensor data.

4. Compatibility with Other Languages: URScript can be integrated with other
programming languages and systems, allowing for a more comprehensive approach
to automation.

5. Extensive Documentation: Universal Robots provides detailed documentation

and examples, making it easier for users to learn and implement URScript in
their applications.

Advantages of Using URScript

URScript offers numerous advantages for users looking to implement robotics
in their operations:

1. Accessibility

One of the most significant benefits of URScript is its accessibility. Users
do not need extensive programming knowledge to get started. The language 1is



designed to be intuitive, allowing operators with basic programming skills to
develop applications quickly.

2. Flexibility

URScript provides the flexibility to create custom programs tailored to
specific tasks. Whether it’s assembly, packaging, or quality inspection,
users can design unique scripts that meet their operational requirements.

3. Rapid Development

The user-friendly nature of URScript enables rapid prototyping and
development. Users can quickly test and iterate their code, significantly
reducing the time it takes to deploy solutions.

4. Enhanced Safety

Safety is a primary concern in robotic applications. URScript allows users to
implement safety features easily, such as speed limitations and collision
detection. Additionally, the collaborative nature of UR robots means they can
work alongside human operators without the need for safety cages.

5. Cost-Effective Solution

By enabling companies to automate tasks without extensive programming
resources, URScript can lead to significant cost savings. Its simplicity and
ease of integration mean businesses can quickly see a return on their
investment in robotics.

Programming with URScript

Programming a Universal Robot with URScript involves several key concepts and
components. Understanding these elements is essential for effective robot
control.

Basic Syntax and Commands

The syntax of URScript is designed to be straightforward. Here are some
fundamental commands:



- Move Commands: These commands control the movement of the robot arm.
- "movej() : Move the robot in joint space.
- "movel() : Move the robot in linear space.

- Gripper Control: Commands for controlling grippers or end-effectors.
- “set gripper() : Control the gripper's opening and closing.

- I/0 Control: Manage input and output signals.
- “set digital out() : Control digital output signals.

- Wait Commands: Synchronize actions and introduce delays.
- "sleep() : Pause the execution for a specified duration.

Creating a Simple Program

To illustrate how URScript works, here’s a simple program that moves a robot
arm to a predefined position:

" python
def main():
movej([1.57, -1.57, 1.57, -1.57, 1.57, 0]) Move to joint position
set gripper(1l) Open the gripper
sleep(1l) Wait for 1 second
set gripper(0) Close the gripper

main()

This script defines a function called "main()  that moves the robot arm to a
specific position, opens the gripper, pauses for one second, and then closes
the gripper.

Applications of URScript

URScript is utilized across various industries, showcasing its versatility
and efficacy in real-world applications. Here are some common use cases:

1. Assembly Automation

UR robots equipped with URScript can perform precise assembly tasks, such as
fastening screws or placing components. The ability to program complex
movements allows for efficient assembly line operations.



2. Packaging and Palletizing

In packaging applications, URScript can be used to control robots for
picking, placing, and stacking items. This automation reduces labor costs and
increases throughput.

3. Quality Inspection

UR robots can be programmed to conduct quality inspections using URScript. By
integrating sensors, robots can check for defects, ensuring product quality
before shipping.

4. Welding and Machining

URScript is also suitable for welding and machining applications. Robots can
be programmed to perform precise welding or cutting operations, enhancing
manufacturing capabilities.

5. Educational Purposes

The simplicity of URScript makes it an excellent choice for educational
institutions teaching robotics. Students can learn programming concepts while
gaining hands-on experience with real-world applications.

Conclusion

Universal Robot Programming Language (URScript) has revolutionized the way
industries approach automation. Its user-friendly syntax, flexibility, and
extensive functionality make it an essential tool for programming Universal
Robots' collaborative arms. As businesses continue to adopt robotic
solutions, URScript will play a crucial role in enhancing productivity,
ensuring safety, and driving innovation in various sectors. By embracing this
programming language, companies can unlock the full potential of automation
and keep pace with the rapidly evolving technological landscape.

Frequently Asked Questions

What is Universal Robot Programming Language



(URScript)?

URScript is a programming language specifically designed for Universal
Robots, enabling users to write scripts that control robotic arms for various
applications.

How does URScript differ from other programming
languages?

URScript is tailored for robotic control, featuring high-level commands that
simplify tasks like movement, I/0 control, and integration with sensors,
unlike general-purpose programming languages.

Can URScript be used for advanced robotics
applications?

Yes, URScript supports advanced functionalities like motion planning, path
optimization, and interaction with external devices, making it suitable for
complex robotics applications.

What are the key commands in URScript?

Key commands in URScript include 'movej' for joint movement, 'movel' for
linear movement, and 'set digital out' for controlling digital outputs, among
others.

Is URScript easy to learn for beginners?

URScript is considered beginner-friendly due to its intuitive syntax and
extensive documentation, allowing users with minimal programming experience
to quickly get started.

How can URScript be integrated with other
programming languages?

URScript can be integrated with languages like Python or C++ through TCP/IP
communication, allowing for more complex applications and control strategies.

What types of applications can be developed using
URScript?

Applications include assembly, packaging, machine tending, quality
inspection, and collaborative tasks in manufacturing environments, leveraging
the flexibility of URScript.

Are there resources available for learning URScript?

Yes, Universal Robots provides comprehensive documentation, online tutorials,
and community forums to help users learn URScript effectively.



Can URScript control multiple robots at once?

URScript can be designed to control multiple robots through coordinated
commands and communication, though this requires careful synchronization and
programming.

What is the future of URScript in the robotics
industry?

The future of URScript looks promising, with ongoing developments aimed at
enhancing its capabilities for more complex tasks, improved user interfaces,
and greater interoperability with other systems.
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