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INTRODUCTION:

Artificial intelligence (AI) isn't coming to CAD software, it's already
here. And if you're still approaching design the same way you did five
years ago, you're working harder than you need to.

Dr. Shrikant Savant, Al director at SOLIDWORKS Corp., recently
outlined how Al and machine learning are reshaping the design
process. His insights reveal a fundamental shift: from manual,
repetitive tasks to intelligent systems that anticipate needs,
suggest improvements, and even generate complete designs from
simple text prompts.

This isn't about replacing designers. It's about giving them powerful
tools that handle the tedious work so they can focus on what matters
— creative problem-solving and innovation.
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UNDERSTANDING ARTIFICIAL
INTELLIGENCE, MACHINE LEARNING,
AND DEEP LEARNING

Before diving into specific applications, let’s clarify what these
terms actually mean. They're often used interchangeably, but
they represent different levels of capability.

Artificial Intelligence (Al) is the broadest term. It encompasses
any strategy or technique that enables machines to mimic human
intelligence. This includes rule-based algorithms like IBM’s Deep
Blue, which defeated chess grandmaster Garry Kasparov in 1997
using over a million programmed rules.

Machine Learning (ML) is a subset of Al. Unlike rule-based systems,
machine learning systems use algorithms that learn from data
without explicit programming. These systems can analyze large
volumes of information, identify patterns, and produce results with an
associated probability of correctness. Self-driving cars are a prime
example; you can’t possibly write enough rules to handle every
driving scenario, so the system learns from experience instead.

Deep Learning (DL) takes machine learning further. These systems
are neural networks with many layers that require massive amounts of
data to train. OpenAl’s ChatGPT 3.5, for instance, has an estimated 175
billion parameters. The latest versions likely contain trillions.

Agentic Al represents the newest evolution. Built on large language
models (LLMs), these systems can understand natural language
instructions and execute complex tasks through collaborative Al
agents. They don’t just provide information, they take action.
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THE SOLIDWORKS VISION:
YOUR Al DESIGN COMPANION

SOLIDWORKS has been incorporating Al into its products
since 2017, when it released its first Al-powered functionality
in SOLIDWORKS® xDesign. The vision hasn’t changed: Create an
expert companion that sits alongside you while you work,
answering questions, making suggestions, and helping you avoid
costly mistakes.

This approach has evolved through three distinct phases:

5 Check Hole Fe:

Automate: Design automation tools with built-in design intelligence
that accelerate workflows. These handle repetitive tasks that slow
you down.

Assist: Design assistance tools that help you achieve your goals
faster using in-session data or anonymized user data. They make
intelligent predictions based on context.

Cocreate: Develop collaborative and generative tools that work with
you to generate design solutions, taking you directly to (or very
close to) your final design.

Throughout the process, the designer remains in control. Al suggests,
predicts, and generates, but you make the final decisions.
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DESIGN AUTOMATION:
HANDLING THE TEDIOUS WORK

The first category of Al tools focuses on eliminating repetitive
tasks that consume time without adding value.

Sketch Repair identifies and fixes problems when you delete
dimensions or relations. You don’t have to manually hunt for what
went wrong, because the tool highlights the issues and suggests
corrections.

Mate Repair automatically detects and fixes assembly mate
problems. Open the auto-repair tool, and it identifies the issue and
resolves it for you.

Selection Accelerators predict which edges you want to select for
filleting or chamfering operations. Select one edge, and the system
suggests related edges based on your intent.

Simulation Hot Spot Detection identifies stress concentration
areas in your designs. The system highlights the areas of highest
stress so you can add material or adjust the geometry accordingly.

These tools don’t make design decisions; they handle the
mechanical aspects of error correction and selection so you can
focus on design intent.
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DESIGN ASSISTANCE:
Al THAT LEARNS YOUR PATTERNS

The second category provides intelligent assistance based on
understanding context and patterns.

Smart Fasteners understands the hole diameter and location when
you insert a toolbox component. It identifies compatible holes and
ignores those that don’t match, saving you from trial and error.

Command Predictor displays only relevant commands based on
what you’re currently working on. SOLIDWORKS has hundreds of
commands, which can overwhelm new users. This dynamic toolbar
shows about 10 predictions with over 95% accuracy, making it easy
to find what you need.

sRadlus:

Hole Callouts uses a graph neural network to identify holes in
imported bodies and automatically generate annotations. What
was once a tedious manual process becomes automatic, especially
valuable for complex parts with many holes.

In xDesign, similar tools provide even more assistance. Edge Selection,
predicts other edges you might want to fillet after selecting one.
Mate Replication identifies other locations where you might want to
create similar mates when you position a component. SmartMates
generates mate previews as you drag components into position,
allowing you to quickly accept or edit the suggestions.

End Plate Creation in xFrame suggests locations for similar end plates
after you create one, making it easy to populate an entire frame
structure with just a few clicks.
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COLLABORATIVE AND GENERATIVE
TOOLS: FROM CONCEPT TO DESIGN

The most advanced Al tools aim to take you directly to your final
design or very close to it.

Generative Drawings automatically creates fully dimensioned
drawings with appropriate views and annotations. You provide the
model, activate the feature, and wait while the Al agent generates
a complete drawing.

Assembly Structure Creation generates an organized assembly
structure from simple text prompts. Describe what you want to
build, like a bike, and the virtual companion creates a preview of the
assembly structure with parts, subassemblies, and hierarchy. You
can edit before confirming, and the system generates the actual
structure and associated files.

Generative Rendering uses an Al-accelerated denoiser based on
recurrent denoising autoencoder technology. This massively reduces
the time needed to remove noise from rendered images, up to 10
times faster than conventional Monte Carlo simulation. As you pan or
rotate your model, the denoiser maintains image quality in real time.

Beauty Shot Generation in SOLIDWORKS Visualize creates complete
final imagery from your geometry. Describe the material and scenery
you want, and Al generates several options for you to choose from.

Magic Furniture in HomeByMe generates custom furniture designs
based on your specifications. Provide the design volume (length, width,
height), and furniture type, and Al creates the design. Change the
dimensions, and it proposes a new design that fits the updated constraints.

Picture to 2D Mechanism in xDesign converts images of mechanisms
into constrained sketches with the same proportions. The sketch is
immediately ready for manipulation, making it valuable for students
and engineers in conceptual design phases.
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VIBE CADING:
THE FUTURE OF TEXT TO CAD

The most exciting development is what SOLIDWORKS calls “vibe
CADing,” creating geometry directly from natural language,
similar to how software engineers use Al for coding.

The virtual companion LEO (in development) will be able to

generate complete 3D models from basic prompts. For example:

“Create a steel water tank structure with 500,000-liter capacity,

10 meters in diameter and 8 meters in height.”

LEO responds by generating a 3D sketch, creating the 3D geometry,
and evenrunning simulations to verify the design meets requirements.

The entire process happens through conversation.

applied)
« Status: CRITICAL LOAD - Heavy Duty Grid Required

Generated structural skelefon;

+ Height: 29,000 mm
+ Footprint: 15,536 mm x 15,600 mm

Created Primary Load-Bearing Members!

« Profile Selected: 254 x 254 mm Square Tube
 Thickness: 12.7 mm

« Corner Blend: 25.4 mm

« Reasoning; Vertical Load Support

Analyzed Lateral Stability and added X-brace members:

« Action: Adding X-Bracing for Wind Shear

« Profile Selected; 152.4 x 152 4 mm Square Tube
« Thickness: 12.7 mm

« Reasoning; Rigidity & Wind Resistance

Applied corner management;

More impressively, LEO will understand standard components without
detailed specifications. The prompt “Create a 5 by 3.5-inch split
hub” is enough for LEO to generate the sketch, create the revolve
feature, select surfaces, and add holes, all automatically. You can still
interact during the process by asking for modifications, such as “fillet
this edge.”

Even vaguer prompts work. “Create a typical plate girder with
five stiffeners” contains no dimensions, but LEO will understand
what a typical girder looks like and generate the structure with the
requested stiffeners.

This technology also handles complex models. A Model Mania
competition part was created entirely through vibe CADing, with the
user providing step-by-step prompts while interacting with the model
between steps.
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WHAT Al MEANS FOR DESIGNERS

These Al capabilities are transforming how we approach design
in SOLIDWORKS, automating many repetitive tasks, such as
creating drawings, repairing mates, selecting edges, and generating
structures. This shift doesn’t replace your role as a designer; rather,
it enhances it by freeing up your time for creative problem-solving,
design optimization, innovation, experimentation, and strategic
thinking about product requirements. These tools are here to assist
you, ensuring you stay in control of the design process while Al
handles execution.
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PRACTICAL CONSIDERATIONS Multimodal Input: While current systems primarily accept text

prompts, development is underway to support Excel files, PDFs, and

. . . other documentation formats as input sources.
Customization: Current tools use pretrained models, but

SOLIDWORKS is developing infrastructure to allow training on Multiple Agents: SOLIDWORKS is introducing three Al virtual
your own drawings and standards. This will enable the generative companions: AURA, LEO, and MARIE, each with distinct skill sets for
drawing tool to learn your company’s specific requirements specific tasks. This makes it clear which agent to invoke based on your

and conventions. specific needs.



MOVING FORWARD WITH Al IN DESIGN

Al in CAD software is no longer experimental technology. It's
production-ready and actively improving design workflows for
companies that adopt it.

The progression from automation to assistance to cocreation
represents a clear path forward. Early adopters gain efficiency
advantages now while positioning themselves for even more
powerful capabilities as the technology advances.

If you have specific use cases where Al could help solve problems in
your design process, please let SOLIDWORKS know. We are actively
seeking user feedback. The development road map is shaped by
real-world applications and needs.

The question isn't whether Al will transform design workflows; it
already is. The question is whether you'll adopt these tools now or
wait while competitors gain the efficiency advantage.
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TAKE ACTION WITH SOLIDWORKS
AI-POWERED DESIGN

The integration of Al into design software represents the most
significant shift in CAD capabilities in decades. Tasks that once
required hours of manual work are now completed in minutes.
Designs that demanded extensive expertise can now be generated
from simple descriptions.

SOLIDWORKS has been developing these capabilities since 2017,
with continuous releases adding new functionality. From automated
sketch repair to generative drawings to text-based model creation,
the tools are rapidly evolving and ready for you to try.

Explore how these RAl-powered features can streamline your
specific workflows. Test the Command Predictor to simplify
navigation. Try Smart Fasteners to speed up assembly work.
Experiment with generative drawings to eliminate manual
documentation.

The designers who master these tools now will have a substantial
advantage as Al capabilities continue to expand. Don’t wait for
the technology to mature further — it's already here and actively
transforming how leading companies approach design work.

Dassault Systémes is a catalyst for human progress. Since 1981, the company has pioneered virtual worlds to improve real life for consumers, patients and citizens.

With Dassault Systemes’ 3DEXPERIENCE platftomers of all sizes, in all industries, can collaborate, imagine and create sustainable innovations that driveorm, 370 000 cus meaningful impact.

For more information, visit: www.3ds.com

Virtual Worlds
for Real Life
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