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Motivation

— Specific functions in electric cars

- Precise range estimation
- Route planning with charging stops

- Car Integration tests
- Realistic road conditions
- Temperature conditions
- Charging characteristics
- Repeatable driving behavior

> Special test rig for reproduceable tests needed
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Motivation

- Tests for electric cars on the 17
Functional Integration Test rig (FIT)
- Road load from route topology

- GPS-positioning from simulation
- Sensor stimulation

- Climatical influences

- Actuation in car by driving robot
- Charging point

BUs

- Environment simulation: CarMaker @ ﬁ

> Test rig setup covers all base requirements
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Motivation

- First evaluation:
Range estimation

Charging strategy
(Multi-Stop-Route-Planning)

- Problem:
- Dynamic selection of charging points on the route needed
- CarMaker requires static route definition at simulation start

» Insufficient for realistic tests of the charging strategy
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Basic Idea

- Base requirements:

Predefined main route

Additional routes to the charging points
Optional switch to diverting routes during the simulation

» Requirements for CarMaker:

Change to the alternative route after user request

Control the car on the alternative route

Stop the car at the charging point

Return the car to the main route after the charging process
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Implementation in CarMaker

CarMaker
Libraries
libcarmaker.a Signal and Data
. Transfer
libcar.a
libipgdriver.a

CarMaker user accessible modules

e. g. User.c, Vehicle Struct, ...
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Workflow in CarMaker
Route Preparation

- Definition of the

- Definition of alternative routes
to the charging points:

Start on the main route
End on the main route ‘- |V
5 . tart
Overlap with the main route STOP
Stop Marker at the charging Charging Point
. === Main Route _
pomt Alternative Route




Workflow in CarMaker
Simulation Execution Do trvkotn Soeskr B e B B

car: EYTIMI  YW4131_EU_B_FMP200131_ML3_  goioq |
— =Lydifferent to above, file was possibly ch:
22 2

Tab-File Konverter Version: 2

CarMaker - Tesf sden2Prague2Dresden_ChargeStop - 'vwagwol42587323' online

Trailer: VW_Zodiac_Trailer_1200_kg_Auflauf

- Activate the IPGDriver DynRoute -
- Start simulation as usual '

Maneuver
200000.0 -l
B CarMaker - IPGDriver DynRoute X

- List of alternative routes is generated IPGDriver DynRoute e

Current State: no exit set no stop Close
— Set alternative route by Route ID Or Charging route Dislan[cr:]toexit Route Id

,Out next exit"-button m

Next two routes

—_ Cancel Exit iS possible unt” the Rastplatz 5 - DP

Ladestation 6 -DP

Charge

diverting route is entered 4

Rastplatz 1 - DP
Ladestation 2 - DP

Cancel
charging

- Charge completed terminates the stop G 7
at the charging point S

- Cancel charging skips the charging stop

Rastplatz 7 - DP
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Execution Example in CarMaker

]
IPGDriver DynRoute
Current State: no exit set no stop Close
Charging route Distance to exit Route 14
2
- No raute " Rid S_ﬂl
o it

Stop at 15t charging point ; - .

Charge.
completed

Cancel
charging

Rastpiatz 5 - DP
Ladestation 6 - 0P

Rastplatz 6 - DP

Ladestation 7 - 0P

Rastplatz 7 - 0P 140242

[ CarMaker - IPGDriver DynRoute
IPGDriver DynRoute

Current State: no exit set

Charging route Distance 1o exit
ml

Mo route -1 Rid sa |

Next two routes Outnext axit
Ladestation 3 - DP Cancel axit

Rastplatz 4

Gharge
completea
asie route: | Exit on main route |- o

Stop at 2"d charging point == |

Rastplatz § -DP
Ladestation 7 . DP 138313
Rastpiatz 7 . 0P 140242

| gRi=T=]
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Functions and Limitations

Automated alternative route detection:
— Start and end on the selected main route
— Shorter than the main route

Robustness:
— Check for incomplete alternative routes
— No change of routes after entering alternative route

Limitations:
— No cancellation of a started route
— No traffic on alternative route
— No distinction between normal and charging stops
— Alternative route is not displayed in route viewing
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Summary and Outlook

- Enhanced functionality to enable route
switching in running simulations

- Enabler for the application on the FIT-
test rig for new test case

- Base function planned for release with
CarMaker 14
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Thank you.




