
FOR OPTICAL DESIGN 

Industry-leading optical 
design software



Everything you need to design optical systems
We give engineers the power to create the best optical system designs. 
OpticStudio® is the world’s leading optical, illumination, and laser system 
design software.  The top companies in aerospace, astronomy, automotive, 
biomedical research, consumer electronics, and machine vision, use 
OpticStudio as their tool of choice. With its comprehensive set of analysis and 
simulation tools, OpticStudio stands alone in its feature set. No other software 
on the market today offers state-of-the-art optimization tools for improving 
performance like OpticStudio.

“Without question, OpticStudio is my go-to simulation package for 
free-space optical system design and analysis."

Jeffrey P. Wilde, Optical Technology Consultant



FEATURE STANDARD PROFESSIONAL PREMIUM

Optimization & tolerancing

Imaging & afocal design

Lighting & illumination design

Lasers & fibers

Stray light analysis

Phosphor & fluorescence modeling

CAD integrations

Simultaneous instances 2 4 8

Programming interface

Which OpticStudio version is right for you?

Best for 

designing lenses

Best for 

designing optical systems

Best for 

optical product design

STANDARD PROFESSIONAL PREMIUMOpticStudio is available as 
a subscription for individual 
users and network (shared 
access) for teams.

Contact us to find the right 
OpticStudio subscription  
to fit your needs.

Get the licenses you need for the time you need them—starting at just six months. Lock in a price 
on multi-year contracts up to three years, with annual payments. 

*Support is available at MyZemax.com, where users have access to knowledgebase articles, community forums, and support cases.

Learn more at Zemax.com/OpticStudio

Zemax Programming 

Language for low-level  

macro programming

Zemax Programming Language as well as API for full 

customization & automation



Why your team needs OpticStudio

Program OpticStudio to fit your needs
Three features help you customize your experience:

• ZOS-API – Create applications, or build your own analysis using the application programming interface

• Zemax Programming Language – Write your own macros in OpticStudio

• User-defined surfaces and objects – Program in any surface shape, phase, transmission function, or gradient index

Optimize with precision for improved design performance

Manually adjust your system with optimization tools like the sliders in the Visual 
Optimizer or let the advanced optimization algorithms find the best design for you. These 
algorithms automatically maximize your system performance by changing parameters 
in your design, such as lens radii, thicknesses, and materials. Algorithms include the 
fast Local Optimizer and the exhaustive Global Search Optimizer. You can also rapidly 
optimize for MTF using Contrast Optimization.

Ensure manufacturability with comprehensive tolerancing features

Tolerance to get it right the first time. Run a tolerance sensitivity analysis to calculate 
how each tolerance will affect your system performance or let OpticStudio calculate the 
allowable tolerances for you by running an inverse sensitivity analysis. Then, simulate 
the aggregate effect of all tolerances with a Monte Carlo tolerance analysis. This analysis 
generates manufacturing yield statistics, so you know what percentage of manufactured 
systems meet specifications.

Import, optimize, and export CAD parts with OpticStudio

For parts that are in the optical path, dynamically open native SOLIDWORKS, PTC Creo 
Parametric, and Autodesk Inventor parts and optimize them in OpticStudio. Or, use the 
built-in CAD program, Part Designer, to create custom shapes for any application.

To get designs to market faster, mechanical engineers can use LensMechanix® to package 
optical systems in CAD software and simulate the impact of mechanical designs on optical 
performance. They can save an OpticStudio file of the complete optomechanical assembly 
for optical engineers to analyze the same design.

Learn more at Zemax.com/OpticStudio



Five steps to design your optical system in OpticStudio 

1. Set up your system

OpticStudio’s intuitive user interface 
includes easy-to-learn tools and wizards 
which enable efficient simulation and 
design of any optical system.

With more than 200 field points you can set 
up even the most complex freeform and 
non-rotationally symmetric systems.

Design high-confidence virtual prototypes 
with the only optical design software that 
can model everything from imaging optics 
to illumination, including the effects of 
stray light.

2. Analyze your system to evaluate performance

OpticStudio includes a suite of tools to 
analyze the performance of your system. 
In addition to the classic analysis functions, 
OpticStudio also offers Full-field Aberration 
analysis to improve freeform designs; 
contrast analysis for MTF optimization; and 
Image Simulation to produce photorealistic 
images of object scenes.

3. Optimize your system to meet manufacturing specifications

State-of-the-art optimization tools 
automatically improve the performance of 
designs based on user defined constraints 
and design goals. This saves time by 
eliminating design iterations.

Optimize for MTF up to 10x faster with 
Contrast Optimization - which removes 
multiple design and test steps inherent in 
older processes.

Learn more at Zemax.com/OpticStudio



4. Tolerance your system to ensure manufacturability

.
Advanced tools incorporate manufacturing 
and assembly limits into design constraints 
to ensure manufacturability and 
production efficiency.

In addition to sensitivity studies, Monte 
Carlo tolerance analysis can simulate the 
as-built performance.

Finished designs can be exported  
to manufacturing ready outputs such 
as ISO drawings and common CAD  
file formats.

5. Customize OpticStudio to suit your needs

With the ZOS-API, you can create standalone 
applications, build your own analyses, and 
control OpticStudio externally using C#, C++, 
MATLAB and Python.

Zemax Programming Language (ZPL) enables 
you to write your own macros to automate 
repetitive processes.

Custom DLLs allow creation of any surfaces, 
objects, sources, and scatter functions.

Learn more at Zemax.com/OpticStudio



" OpticStudio was a critical software in the 
development of our multi-beam flash lidar. Our team 
took advantage of all the design, optimization, and 
tolerancing tools OpticStudio has to offer, and the 
software helped us get to the finish line faster.”

Mark Frichtl, Co-Founder and CTO, Ouster 

" I especially like the way OpticStudio includes both 
sequential and non-sequential capability in a single 
tool, and automates a translation of the initial 
sequential work into non-sequential for quantitative 
analysis. The only thing better than the tool has been 
the support."

David Keith, Independent Consultant in Optics and Applied Physics 

Learn more at Zemax.com/OpticStudio
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Interested in a product demo for you and your team? 
Contact us at Sales@Zemax.com

Download a free trial of OpticStudio at 
Zemax.com/OpticStudio-trial

About Zemax
Zemax’s industry-leading optical product design software, OpticStudio and LensMechanix, 
helps optical and mechanical engineering teams turn their ideas into reality. Standardizing on 
Zemax software reduces design iterations and repeated prototypes, speeding time to market 
and reducing development costs.

We touch nearly every optical system manufactured today, including virtual reality systems, cell 
phone cameras, autonomous-vehicle sensor systems, and intraocular lenses—even imaging 
systems for the Mars Rover. By listening to our customers, we deliver unmatched value and 
have the largest, most passionate user base in the industry.

EUSales@Zemax.com
+44 (0)1279 810911


