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ANSYS OPTIS

History of OPTIS integration



Strategic Investment

Focus on 

solutions

Empower customers to 
deliver transformational 
products.

VISION

2015

2016

2017

2018Automated Vehicles

Additive Manufacturing

Functional Safety

ADAS - Radar



Concept

Requirements

Architecture

Design

Implementation

Verification/Test

Integration

Manufacture

Operation/Maintenance

Mechanical

CFD Electromagnetic

Twin Builder / VRX

Multi-Domain System Simulation
• Variable model abstraction levels
• Thermal, electrical, optical, 

mechanical, simulation
• Support for FMI, 

Modelica,VHDL/AMS
• Multiple co-simulation

(Simplorer)

The ANSYS Journey

Optical



ANSYS OPTIS Multiphysics

Use Cases Overview



Structures Fluids Electromagnetics
Semiconductor

Power
Mission-critical 

Embedded Software

ANSYS provides “Best-in-Class” Engineering Solutions

Optical

Noise and vibration

Composites

Additive ManufacturingExplicit Dynamics

Fatigue & Lifetime

Rigid Body Dynamics



Exterior – stop and start recordings

From left to stop in front

STOP STOP

From right to stop in front From 0 start to right

50 km/h 50 km/h

0 km/h

50 km/h

0 km/h0 km/h



ANSYS provides “Best-in-Class” Engineering Solutions

Structures Fluids Electromagnetics
Semiconductor

Power
Mission-critical 

Embedded Software
Optical

Aerodynamics

Turbo machines

Exothermal Reactions

Multi-Phase

Injection Molding



ANSYS provides “Best-in-Class” Engineering Solutions

Structures Fluids Electromagnetics
Semiconductor

Power
Mission-critical 

Embedded Software
Optical

Motors and Rotating Machines

Antennas, Wireless Systems

Power/Signal Integrity

DC IR Drop

Quasi-static EM Extraction

Signal Integrity

Electronics Cooling



ANSYS provides “Best-in-Class” Engineering Solutions

Structures Fluids Electromagnetics
Semiconductor

Power
Mission-critical 

Embedded Software
Optical

ESD Analysis RTL-Based Power Estimation

Power Distribution Sign-Off Verification

..and validation



ANSYS provides “Best-in-Class” Engineering Solutions

Structures Fluids Electromagnetics
Semiconductor

Power
Mission-critical 

Embedded Software
Optical

Model-Based System Validation

Functional Hazard Assessment
Hazard and Operability
Failure Mode and Effects Analysis
Fault Tree Analysis
Safety Plan
Reliability Prediction

Safety-Certified Auto-Code Generation

ARP 4754A
ARP 4761
IEC 61508
ISO 26262
SAE J1739
SN 29500
IEC 26380
IFDES, …



ANSYS provides “Best-in-Class” Engineering Solutions

Structures Fluids Electromagnetics
Semiconductor

Power
Mission-critical 

Embedded Software
Optical

Optical System Design

Heads-up display
Interior Lighting
Lidar
Camera
Virtual Reality
Real-time Closed-Loop



Automotive 
Headlamp Design
with ANSYS SPEOS

Introduction to Headlamp Design



Background

14



Headlamp Modeling Challenges
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Automotive Headlamp Light Intensity Distribution
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Optical Tolerances – Challenging for Lens Design
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- Smaller Focal Length means higher
cutoff angle tolerances

- LED housings have high tolerances, 
glaring oncoming traffic is downrating
car safety (IIHS testing)

- The lens design needs to be exact
(submicron scale)

- Surfaces need to be polished
(tolerances in nanometer range)

- Lens material needs to have highest
transparency

- …



Automotive Headlamp
Multiphysics Use Cases

Ideas for robust design concepts



ANSYS Multi-Physics Overall Workflow



ANSYS SPEOS Workflow



Projection Headlamp



Sunlight Effects in a Headlamp



ANSYS SPEOS – Solar Load Analysis



ANSYS Icepak Workflow



ANSYS Icepak Heatsink optimization



ANSYS Fluent Analysis



ANSYS Mechanical – Thermal Deformation



ANSYS SPEOS – Lighting Performance



ANSYS SPEOS – Lighting Performance



Summary:

- Glaring of oncoming traffic is safety critical – ANSYS physics
based simulations helps to optimize lighting systems

- In principle there is only one physics – every system is influenced
by all physics, also lighting by thermal and mechanics

- ANSYS SPEOS is integrated in ANSYS workbench – Multiphysics
Simulation are possible

- The use of optiSLang from Dynardo helps to reduce the
simulation effort and to automate the robust design optimization

ThankYou for yourAttendance –Q&A


