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LucidShape Visualize Module

Rapidly Assess and Improve Automotive Lighting Designs

at any Stage of Product Development

Features at a Glance

+ Photorealistic visualization: Arrange virtual
prototypes in a lifelike environment

+ Lit appearance: Calculate a lighting
system'’s lit appearance and
assess performance

+ Unlit appearance: Envision the aesthetics
of a lighting system in daylight conditions

« Ease of use: Quickly assess and improve
a lighting system at any stage of product
development with simple, intuitive controls

+ Human eye imaging: Simulate on the
screen how a lighting scene would be
perceived by the human eye

synopsys.com/optical-solutions

About the LucidShape Products

The LucidShape® product family provides a complete set of design, simulation,
and analysis tools for the development of automotive lighting. Backed by
cutting—edge, proprietary algorithms to calculate optical surfaces optimized
for automotive applications, LucidShape empowers designers to develop,
verify, visualize and deliver high-quality designs while reducing product
development time.

LucidShape Visualize Module Overview

For product visualization and communication at any stage of design and
development, photorealistic imaging is an ssential tool for technology—driven
companies. In automotive lighting, photorealistic imaging is used to assess not
only the overall aesthetics of a design, but also the beauty of its lit appearance
and fulfillment of its intended function. For example, for a company designing a
signature headlight, a photorealistic image can help detect undesirable artifacts
in the lit appearance prior to expensive tooling and fabrication.

LucidShape’s Visualize Module delivers high-speed photorealistic images of an
automotive lighting system’s lit and unlit appearance. Because the Visualize
Module depicts all interactions between system geometry and light sources, it
provides designers with a physically correct diagnostic tool for evaluating how
a lighting system will be perceived by the human eye.

Designers can use the visualizations to quickly pinpoint aspects of a design
that impact the appearance of the lighting system, and then make tradeoff
decisions related to manufacturing, time to market and the design itself.
The Visualize Module reduces the need for physical prototyping.

Figure 1: Lit appearance image created in the LucidShape Visualize Module



Photorealistic Visualizations
The Visualize Module is an add-on tool to LucidShape and uses the following techniques to produce photorealistic simulations of
your lighting model:

+ Backward ray tracing

+ Luminance camera

+ Environment sources

Backward Ray Tracing

The Visualize Module uses backward ray tracing to perform ef cient, high-accuracy luminance calculations and generate
photorealistic renderings. The backward ray tracer can use all types of light sources, including environment sources. It supports all
ray tracing modes included in LucidShape: NURBS, fast tessellated, and the ultra-fast GPUtrace™ that can accelerate simulations by
an order of magnitude in addition to multithreading capabilities.

Luminance Camera

The luminance camera is a special type of sensor in LucidShape that captures the lit or unlit appearance of a design. In the Visualize
Module, the luminance camera is used to generate photorealistic images at multiple angles and viewing directions. For example, you
can invert the viewing direction of a scene to visualize a lighting design from the perspective of the driver's seat.

Environment Sources

The Environment Source feature links a LucidShape light source to an external .EXR file for the integration of 360-degree,
high-dynamic range (HDR) photographic environments that illuminate your model in photorealistic simulations.

Environment sources include all physical and optical properties for an immersive, lifelike photorealistic simulation of a lighting scene.
The environment source is also imaged by optical surfaces in your design, making it much more than a background image.

Lit and Unlit Appearance

The Visualize Module allows you to evaluate a lighting system'’s lit appearance to show the luminance effects of light sources
contained in the model. It also allows you to generate unlit renderings using only the environment source to evaluate the aesthetics
of your design in daylight conditions. The Visualize Module is a physically correct engineering tool that will help you quickly identify
performance issues and make improvements at any stage in the development process.

Figure 2: You can add a photorealistic environment to any lighting model
and create backward ray traced luminance images with ease



Ease of Use

The process to set up a Visualize Module simulation is fast and simple, since it uses the designer’s current LucidShape model and
settings. When the simulation is complete, the photorealistic results re ect luminance, color, volume and surface—scattering material
effects, as well as human eye response. The Visualize Module uses the same basic inputs as for any other LucidShape analytic
simulation, reducing your learning curve.

Human Eye Imaging

The Human Eye Vision Image (HEVI) tone mapping tool is used by the Visualize Module to display simulation results on a monitor as
the scene would be perceived by the human eye.
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Figure 3: Scene with automotive side mirror. Image courtesy of SMR Automotive Australia Pty Limited.

HEVI utilizes dynamic compression to display a broad range of luminance values on a standard monitor.

HEVI provides controls for glare effects, color perception and adjusts the virtual human eye to varying brightness levels in the
scene (luminance).

For more information about the LucidShape products and the LucidShape Visualize Module, contact Synopsys’ Optical Solutions
Group at (626) 795-9101, visit www.synopsys.com/optical-solutions or send an email to lucidshapeinfo@synopsys.com.
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