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AGENDA/OBJECTIVE

• Need to understand the importance of Power optimization during critical SOC stage

• Backup the travel range effecting parameters data on cloud 
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Why?

Where?

What?

• Appliance of backup data in crisis situations like running out of battery

✓ Goal - To minimize/avoid last mile anxiety

• Support OEMs to analyze and derive power efficient algorithms

✓ Goal – Better battery management by run time optimization

• Seek Collaboration from the industry players



Power Train

• Drive Motor

Chassis

• Steering

• Brake

• Suspension

• chassis

Electronic 
System

• Battery Pack

• Lighting

• Diagnostics

Networking

• CAN

• LIN

• FlexRay

• MOST

• Bluetooth

• Wi-Fi

Safety and 
Control

• Airbag

• TPMS

• Collision 
Warning

• PAS

• Rear monitor

• Night Vision

Infotainment

• Dashboard

• Car Audio

• Connectivity

• Entertainment

• GPS/Navigat
ion

Comfort and 
Control

• Power door

• Power 
Window

• Seat Control

• Mirrors/Wip
er control

• HVAC
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PARAMETERS EFFECTING TRAVEL RANGE
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Fixed Range

External:

➢Drivers Behavior, weight

➢Traffic, Weather 

➢Charge station infra.

Range Calculations:

Score/Rating Wh/mile Miles/kWh 
Excellet 190-225 5.0+ 

Good 226-260 4.0-4.9+ 
Average 261-295 3.0-3.9+ 

Poor 296+ 0-2.9+ 

 



PRACTICAL USE-CASES
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Power Train

(~60 to 80%)

Speed Limit

Eco Drive ON

Range Impact

~10 to 20%

HVAC

(~10 to 15%)

Fan Control

Ambient Temp. 
Control

Range Impact

~5 to 10%

Steering, 
Windows & 

Sunroof

(~3 to 8%)

Speed Control

On/off control

Range Impact

~2 to 5%

Lighting

(~ 2 to 5 %)

Light intensity 
control

Range Impact

~2 to 5%

IVI

(~1to 2 %)

Brightness Control

Audio control

Range Impact

~0.2 to 0.5%

Others(ADAS, 
Sensors, 

Cameras etc.)

(~1 to 5 %)

On/off or partial 
control

Range Impact

~2 to 5%

+Power Saving Policy

Driver Alert state:

SOC
100
%

SOC
50%

SOC
20%

SOC
0%

Optimization Policy

Extra Range 

Power Distribution

Fixed Range

Extended  Range



PRACTICAL/SIMULATION RESULTS
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IVI USE CASES : POC RESULT - DISPLAY(8” TFT) POWER OPTIMIZATION
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Observation: At high display brightness, if 

optimization is applied to minimize brightness, then 

maximum power savings achieved
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IVI USE CASES :POC RESULT-SOUND LEVEL POWER OPTIMIZATION 
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Observation: At high volume, if optimization is 

applied to minimize volume, then maximum power 

savings achieved
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SIMULATION RESULTS OF OPTIMIZATION POLICIES
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Vehicle Model Considered Kia EV 6

Maximum Range 310 Miles/498 Km

Battery Size/Capacity 77.4 Kwh

Energy Consumed (Wh/mi) 288 Wh/mi

Optimization policy No Optimization

Optimization policy

Level/Partial Optimization
• Level 1 Optimization (at 25% SOC):

- 10% Power Savings in Powertrain System
• Level 2 Optimization (at 20% SOC):

- 10% Power Savings in Powertrain System,
- 30% Power Savings in HVAC System,
- 50% Power Savings in Lighting System,

• Level 3 Optimization (at 10% SOC):
- 10% Power Savings in Powertrain System,
- 30% Power Savings in HVAC System,
- 50% Power Savings in Lighting System,
- ~36% Power Savings in IVI System ( as per IVI POC result)

SOC savings 3%

Power Savings 1.46 Kwh

Extended Range 18.68 km

Optimization policy

Full Optimization  ( at 100 % SOC  to 0%)
- 10% Power Savings in Powertrain System,
- 30% Power Savings in HVAC System,
- 50% Power Savings in Lighting System,
- ~36% Power Savings in IVI System ( as per IVI POC result)

SOC savings 13.54%

Power Savings 6.52 kWh

Extended Range 76.78 Kms 



OPTIMIZATION POLICIES VS POWER SAVINGS
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Vehicle Model Considered Kia EV 6

Maximum Range 310 Miles/~500 Km

Battery Size/Capacity 77.4 Kwh

Energy Consumed (Wh/mi) 288 Wh/mi

Optimization policy Level 1/……………Level 10



EV POWER OPTIMIZATION IN VSS
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Integration of EV Power optimization signals in VSS
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VSS IN BRIEF - HTTPS://WIKI.COVESA.GLOBAL/DISPLAY/WIK4/VSS+ -+VEHICLE+SIGNAL+SPECIFICATION
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What is VSS
Vehicle Signal Specification

- Domain taxonomy/Catalogue for vehicle signals. 

Rule Set
➢ Parent node – Vehicle model
➢ Branches  - Vehicle main sub systems
➢ Modules - Subsystem components
➢ Signals – In the form of sensor, Actuators 

and meta data(new)

Data Definition
➢ Define data model of each module in terms of 

signals
➢ Categorize the signal based input and out forms
➢ Identify data types for each signal 
➢ Define the acceptable range of signals

Tools to Develop & Serialize 
➢ Define interfaces for each signal 
➢ Implement and push to(using GitHub) local branch 

for review(by VSS team during weekly meet)
➢ Make pull request to integrate with main branch 

code

https://wiki.covesa.global/display/WIK4/VSS+-+Vehicle+Signal+Specification


VSS THROUGH PLAYGROUND - HTTPS://DIGITALAUTO.NETLIFY.APP/MODEL
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VSS List View VSS Tree View

EV Power Optimization 

branch addition to VSS

https://digitalauto.netlify.app/model
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