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Problem Statement

▪Range anxiety
▪EV range anxiety is the fear of running out of power on a 

journey and not being able to find a charging point.

▪Addressing the issue

▪Mapping the road ahead => Navigation

▪Going the extra mile => Focus of this whitepaper

▪Goal: Car should behave like a smart phone => Turn off 
energy consumers on-demand
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Target Architecture
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#digitalfirst development approach
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Virtual Prototype HW PoC / 
Integration

Production

Playground

DreamKit

Simulation

Production Vehicle
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Playground
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Virtual Validation for EV
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1. Acceleration
2. Range
3. Gradeability
4. Validation
5. …

1. Plant model calibration
2. MCU Calibration
3. Software, Safety validation
4. Charge – discharge validation
5. ….

1. Unit Tests
2. Subsystem performance tests
3. Performance characterization
4. Software unit testing
5. …
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Virtual Validation for EV

Power consumption systems modeled 
under battery system

• IVI system
• Interior & Exterior Lighting 

system
• Sunroof & power window 

system
• HVAC system

Vehicle dynamic systems

• Transmission
• Brake
• Chassis
• Wheels & suspension 

ROM

ROM

ROM

Cabin model

Motor ROM generation

Battery Electrical model

Battery Thermal model

HVAC
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EV Power Optimization - Summary

• Digitally validate the EV power optimization policies/algorithms to minimize the last mile
anxiety.

• Cloud & AIOT platform integration of EV power consumption digital twin vis COVESA VSS
APIs to demonstrate the use case.

• Physic & Data based High fidelity EV power consumption system Digital Twin built using 
Ansys Twin Builder, to validate the power optimization algorithms/policies. 

• Digital.auto (AIOT platform) Integration of Ansys digital twin via COVESA VSS APIs

• On the fly synchronization with the Digital.auto front end to share the feedback of vehicle 
parameters like SoC & Range.

• Rapid verification & validation of the power optimization software algorithms with digital
prototyping – 200x faster than real time.

• Making the Software define vehicle philosophy a reality with vehicle virtualization via
Digital Twins

• AIOT Platform integration & Cloud deployment for on-the-fly optimization

Goals

Benefits

Solution

COVESA VSS -APIs

Ansys full EV Digital 
Twin

Virtual Front end
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Benefits
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Traditional
quality model

Shift-left
quality model

640x
NIST (USA): Cost factor of
error corrections based on 
work hours

bn
Lost opportunities due
to wrong digital feature
set or bad vehicle UX

Shift left

#digitalfirst


