Hochschule
I(empten K

" T A drive ivinglsb

\ Vehicle Technology SS 21
Lecture 3

—
]

1/29.03.21 A drive ivinglsb Kempten University of Applied Sciences



®
CarMaker Training

Setup CarMaker

1. Setup car

2. Import road data

3. Configurate road and camera sensor
4. Define maneuver

5. Evaluate Data
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Vorführender
Präsentationsnotizen
Wir werten eine einfaches Maneuver aus.
Das wir auf einer kurvigen Straße (S-Curve) durchgeführt.
Das Fahrzeug fährt zuerst durch eine Linkskurve und Rechtskurve.



CarMaker Training

Select a Car

CarMaker (localhost) 9.1 2020-10-20 (CM-660037) - C/Users/Sebastian.Keidler/Desktop/Vorlesung = et
File Application Simulation Parameters Seftings Help PG
Car: Examples/Demo_BMW_5 Select

Typical, unvalidated data for passenger car
with ACC Sensor and engine fuel consumption map

Trailer: - Select

0 I
|~
III
|
.III
] A
4~
7I|
0 1
JII
¥y
™
™

Tires: ./RT_225 55R17_p250 ../RT_225 55Rf
Load: Okg Select
Maneuver ) )

_‘_I Simulation Storage of Results
Perf: ¥ max Mode: ¥ collect only .
Status: Buffer- e
Time:

| | Distance: Save I Stop I Abort ‘
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CarMaker Training

Import kempten_A7_ 20190915 v1-0 SK.rd5

Parameters > Scenario / Road

| CarMake

Tools

5 .

-

Maneuver

4/29.03.21

‘\

_E»!e Application §|mu|aﬁunl£arameterslSgttings Help Y% e

B

Car: Examples/Demo_BMW _5 |
Typical, unvalidated data for passt |
with ACC Sensor and engine fuel | =

Trailer: -

T,

Tires: /RT_225_55R17_p2.30 RT_
/RT_225_55R17_p2.50 .—’*ﬁ rfzj
Load: Okg ﬂ _-,1-
v
5 . Accessories
Simulation Storage of R«
perf: &/ max Mode: ¥/ coll IL /ﬁ
Status: Buﬂer ?Y .
Time:

Distance: gfﬁ M

Scenery

i

I

- 4

Traffic

CarMaker - Scenario Editor: kempten-A7_20190115_v1-0_SK.rd5

h_&a

A drive ivinglab

Driving side Right-hand traffic
Speed limit definitions
Urban road k] | 100|

| Country road mmi [ 100]

% Motorway [kmih]

21PG

Parameters Qbject List
ﬁ Vehicle start position

(m]

Lateral offset m] | 0l
Orientation [deq] | 0|

Active Route Route_A7_N_Lal ~

C“ a Localized Settings

County kemp@éﬂ“_am_zombms
- =

Country (Fallback)

Longitudinal offset

Roundabout kmml [ 50
Ramp tkmh] [19.4444444¢]
Dirt-track (km/h] [_gzggggas_sg]
User defined [kmih] EI
Unit km/h v

>_v1-0_SK.rd
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CarMaker Training

Select Active Route in Scenario Editor

Parameters > Scenario / Road

- 0 \
CHi=le \
|m Viaker (localhost) 9.1 2020-10-20 (CM-660037) - C;/Users/Sebastian.Keidler/Desktop/Vorlesung - X Parameters Opject List ‘
| Eile Application §imu|aﬁunlf'_arameterslS_e_ttings Help 24PG r ﬁ Vehicle start position
‘ car:  ExamplesiDemo_BMW_5 Select
Typical, unvalidated data for passenger car Longitudinal offset ) . Gl'ﬂ 0 A
with ACC Sensor and engine fuel consumption map ul-L |
{ - — . = oot Lateral offset Imj [ U] ‘
@ /£ @ 4 Orientation [deg] 0
f averoe  ROUt@wAZ-N_Lanel
. Tires: ./RT_225 55R17.p250 . /RT 225 55R17.p250  gereat — —
i | i . ) /RT_225_55R17_p2.50 ./RT_225 55R17_p2.50 @ Tocaoed Selige ‘
| J Load: Okg Select
5 Country [Germany v ]
Maneuver S 54 A Country (Fallback) v
imulation [ Storage of Results
i J | i Start Driving side Right-hand traffic
Perf.: ¥ max Mode: & collect only <
Status: Bufier 2 Speed limit definitions
= - St | Urban road fkmvh] | 100/
| Time: Count .
| : ry road [kmv/h] 100
J . . Save Stap Abort ~
Distance: . . 3 Motorway [km/h]
Al +Q O A MO——D A 4764981/ 1047967 x
- s Roundabout kml [ s0]
A @ Height profile Messages Ramp kmn] [19.4444444:|

] ] s = Dirttrack (kmvh] "
Longitudinal offset [m] 10000 P el User deined wom ]

: Tt ET—
Active route: Route_A7 N _ Lanel =Y @ s -owwetcormt sy

save

GCS Latitude [deg] |47.6741497(

SAa0—— N4 5:0.00 Z -96.00 GCS Longitude [deg] |10.3489790¢ v
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CarMaker Training

Configurate Road Sensor

Parameters > Car

m CarMake

File Application §|mu|a'aunlf'_arameters|Sgttings Help

(O P

Maneuver

6/29.03.21

4

Car: Examples/Demo_BMW_5
Typical, unvalidated data for passenger car
with ACC Sensor and engine fuel consumption map

Trailer: - Salect
Tires: /RT_225_55R17_p2 230 gelect
Load: Okg Select
Simulation [ Storage of Results
perf: &/ max Mode: & collect only el |
Status:

Buffer: Stop

Time:
Save | sto Abort
Distance: Save | Stop btk

m CarMaker - Vehicle Data Set: Examples/Demo_BMW _5

Vehicle Data Set

File w ‘

X

Close ‘

Assembty| Body | Suspensions | Steering | Tires | Brake | Powertrain | Sensors Vehicle Control | Additional |

Slip Angle
Inertial
Object

Free Space
Traffic Sign

Line

Collision

= —

__bylane

Global
Navigation

Radar
Camera

Radar RSI

Legacy

Radar RSI

" Ultrasonic

RSl
Lidar RSI

Camera RSI

Road Sensors
List of Sensors
Sensor.Road.

RDOO

Rooo &

Add

Delete |

g

— RDOO

Preview distance [m]
Preview mode

[~ Consider bumps

0.0

¥/ Along Route Reference Line

]
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CarMaker Training

Configurate Road Sensor

Parameters > Car

3.1 2020-10-20 (CM-600057) - C/Users/5ebastian.Kerdler/Desktop/Vorlesung

CarMaker (localhost) 9

File Application _S_imulaﬁunlf'_arameterslSgttings Help

Examples/Demo_BMW_5
Typical, unvalidated data for passenger car
with ACC Sensor and engine fuel consumption map

Trailer: - Select

‘ Car:

Maneuver

| = Simulation Storage of Results
| & R

perf: &/ max Mode: & collect only

Status: i

~ Buffer: Stop |
{ Time:
J Distance: Save Stop Abort

7/29.03.21

|'_“ k ehicle Da amples/Demo_B
Vehicle Data Set

File w ‘

-
Fat

Close ‘

Assembly| Body| Suspensions | Steering | Tires | Brake | Powertrain | Sensors.‘ Vehicle Control | Additional |

slip Angle
Inertial
Object

Free Space
Traffic Sign
Line
Road

Collision

— ot |

by Lane

Global
Navigation
Radar

Camera

Radar RSI
Legacy

Radar RSI

Ultrasonic
RSI

Lidar RSI

Camera RSI

Camera Sensors

— List of Sensors -

Sensor.Camera. CADO

croo

E

Add Delete |

All Camera Sensors

Environment Parameters

Basic| Advanced |

i

CA00

Position x/y/z[m]
Orientation x/ y/z [deq]
Field of view h /v [deg]
Range min / max [m]
Cycle time [ms]/- offset[-]
Objects max [-]

Body mounting

¥ Visualization

3 0.0/ 13
00| 0.0 0.0
500/ 280
10/ 1000
30| 0
50
X [Fr1a

£~
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CarMaker Training

Define Maneuver T —
Maneuver M

Parameters > Maneuver :
. No Stat Dur Long Lat Label/Description — Specification of Maneuver Step
| ==== Global Settings / Preparation ==== _ﬂ Label
0 00 100 250 Desciolion
R BT TR R =] ¥ 1000 ——=END=== JecH
| CarMaker (localhost) 9.1 2020-10-20 (CM-660037) - Ci/Users/Sebastian.Keidler/Desktop/Vorlesung r End Condition
File Application _S_imulaﬂnnlf'_arameterslS_e_ttings Help 24PG 1 L 1 I B - -
| puraion imeraisty |~ 120s | 4000 m Adjust
‘ car:  ExamplesiDemo_BMW_5 Select
Longitudinal Dynamics — Lateral Dynamics

Typical, unvalidated data for passenger car

Buffer:

with ACC Sensor and engine fuel consumption map
I Trailer: - S ¥/ IPGDriver ¥/ IPGDriver
Speed [kmvhi | 250| | Track Offset [mj 0
__ Tires: 250 gelect [ Manual Gear Shifting
i 0
| ot ) ™ Manumatic
(optional, overrides

i il W_I Simulation Storage of Results global driver parameter)

perf: &/ max Mode: & collect only el |

Status:

[om |

Driver Parameter... Driver Parameter... ‘

{ Time:
: J Distance: Save Stop Abort

Minimaneuver Commands

w

£ New | 4yCopy | [ Paste | ¢ Delete | EFimport | |
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CarMaker Training

Load configuration file qFAS_config_20210506_v1-0_SK

CarMaker - Storage of Results / OutputQuantities = O X
Application > OutputQuantities B
Storage of Results / OutputQuantities Close
Configuration file Storage of Results
. o o L |aFAS_config_20210506_v1-0_SK v| Configuration | | Storage mode 3| collect only
CarMaker (localhost) 9.1 2020-10-20 (CM-660037) - C:/Users/Sebastian.Keidler/Desktop/Vorlesung — t = 5 Filename g Default
| Eu Simulation Parameters Sgftings Help 21PG r e SimOutputifmnb04/%D/%t_%T%?_s
‘ Selectiongroup ¢ Slow & Normal € Fast ¢ All ’ : o
‘ e - Maximum file size mel[ 5120
Typical, unvalidated data for passenger car 4 Quantity Name | Unit | Sel. |: Buffer size [kB] 32768 v |
with ACC Sensor and engine fuel consumption map & Accelcul (7) O
i . 5 - Trailer: - o APO (%) 0 Buffer 320MB, 642558
! @ @ Gl Brake | O |
| = e G} Car (965, 5se O e EsEa A
| [ — - 20 AT e 2 ¢ _— | |
| ‘ l ‘ =5 & DeltaTPeak s O e
| Load: Select E| DM (48 a
_ [} Driver (55 O File format * ERG
H- Env (15) | .
Maneuver . S Storage of Results :_’d;g .'{I_‘ B Slow Normal Fast
‘ + 160 10 100
Perf:  ®max Mode: #|collect only . G- PwrD (90 O Frequency Hz 10 100U
Status: i Bulfer: e :_:1| m‘g jl S Sample period [s] 01 0.01 ~ 0.001
| Tiria SC (8) il Quantities 0 10 0
=l | pistance: Save | Slop || Abort :ﬂ: gfﬂsor (6 Ia Data rate [kBis] 0.0 51 0.0
i Steer |:
B TCPU (15) O
- Time s v ERG 101
G- Time (2) | oo
- UserOut_00 O 5.1 k8l
UserQut_01 O : 2
= UserOut 02 I J Free disk space: 170 GB, 9755 h

[~ Show only selected quantities
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CarMaker Training

Select this channels

CarMaker - Storage of Results / OutputQuantities = O X
Storage of Results / OutputQuantities Close
Configuration file Storage of Results
[aFAS_config_20210506_v1-0_SK v| Configuration ¥ Storage mode #/| collect only
1. Data .TI me-data Output Quantities Selection :.illf.?:?zeu.ﬂ”-.,.:.;::,; __JE___::1___:-;._%2_[3913””
2. Data.Car.Distance.data coeciongoup € Sow @ Nomal € Fast © AL yaimumie s e [ 120~
Quantity Name _ [ unit [sel || | Buffersize kB] | 32768 |
3. Data.Steer.WhliTrq.data G AcowCat (7 - s woussazss
- Brake (130 | :
4. Data.CarYawRate.data " Derar . O save | stop | pbort |
DeltaTPeak s O
& DM (d6 O Data rates
5' Data'car'ay'data E gn'ver (55 S File format 3 ERG
. &~ Env (15)
6. Data.Car.Road.Path.DevDist.data 9 Log (9 0 Sow  Nomal Fast
I[—: ::'.»er:’.f-'l--' 8 Frequency [Hzl 1 100 v
7. Data.Car.V.data I Pwri (9) 0 Sampleperiod [s]| 01 - [ 001 ] 0001
,3 ?grsh g Quantities 0 10 (
8. Data.Sensor.Road.RD00.Route.CurveXY.data | Soeer o coeces 0 e e b -
[ 8 25 2 selected, O u.L : 0.0
2} TE?:L‘ ]
I S i ERQ 1o
e % = _ 011
322?831:33 :f ) 5.1 kBls @
= UserOut 02 0 = Free disk space: 170 GB, 9755 h

[~ Show only selected quantities
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CarMaker Training

Open IPGMovie

Bl irGMovie - ‘ifmnb04’ online — O X

File View Scene Camera Help 21PG

File > IPGMovie

CarMaker (localhost) 9.1 2020-10-20 (CM-660037) - C:/Users/Sebastian Keidler/Desktop/Vorlesunc =

File § Application Simulation Parameters Seftings Help g1P,

r
S|

Typical, unvalidated data for passenger car

with ACC Sensor and engine fuel consumption map
. - D Trailer: -
8] @

Tires: RT_225_55R17_p250 ./RT_225 55R17_p250  ggjact

} Car: Examples/Demo_BMW_5 Select
i

R

Load: Okg Select

Maneuver

J Simulation Storage of Results
‘ R " Start
Perf: ¥/ max Mode: &|collect only
Status: Buffer e

Time:

=l | pistance: gﬂg

Mla{m|p|M|EEE 2316 11 start

11/29.03.21 A drive ivinglsb Kempten University of Applied Sciences



CarMaker Training

Save IPG .erg measurement data T o

File View Scene Camera Help PG

> Dieser PC > Desktop > Vorlesung > SimOutput > ifmnb04 > 20210512

&

# * [] Name

o [“1 B unknown_232720.erg

@ unknown_232720.erg.info

File Application Simulation Parameters Seftings Help PG

Car: Examples/Demo_BMW_5 Select
Typical, unvalidated data for passenger car

" with ACC Sensor and engine fuel consumption map
B——— : Trailer: -
L A

Tires: J/RT_225 55R17_p250 _/RT_225 55R17_p250  geiect

Save

/RT_225 55R17_p2.50 .JRT_225 55R17_p2.50

soea |
soea |
_soea |
|
=

SimOutput > ... (.erg 633 KB)

Maneuver

0 100 250 _] Simulation Storage of Results

Perf.: ;] max Mode: ;{ collect only

Status: 14.7
S et Buffer: 32.6 1B, 5991
Idle .‘

Time: 100.0 :
| | pistance: 230356 l Sa"el Stop |_Avort |
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CarMaker Training

Ready to use in MXeval

€ MXeval V3.1 = [m] K
File Controls Mode: Desktop Tools Info Log: 9 &%
dunamiXx
Test Selection Current Test >> LK-CR: S-Curve [ID: LK_CR_SC]
(2 LIBRARIES * | KPI Overview | KPISummary M Visualization
* Weave Test Plot Selection 1 I T L] T |
* Step Input UZLL Histogram o 06— i ] —
* Frequency Response VawRate Histogram ; :
o SingleSine vDrift Histogram : :
A Curvature
* Quasi Static . ID2CL vs Time 0.4 I
# Steady State Circular AY vs Time = ¥
* Slalom Latlerk vs Time v E ! !
|- Sine With Dwell 02| @ BN -
¥ Lxas Plot Settings = 1 !
i N ECE R79 Data L] % A g : :
% QOverrding Fittings [ ] o
; oo~ 1 ¥
i ® Max. Lateral Acc. Labels * ('; " .
* LK Functional Points [ | & : ;
Gradients L ] 8
* EURO NCAP I 1
i " Deadbands [ ] 02 5 -
= Straight Road g a v E i 1
i--* Follow Road a8 I
j-® Weave Test Evaluated Files o] i
- ® IS0 Lane Departure (1] unknown_234701.erg 04 — I -
* Overpressing [2] unknown_235515.erg 1 ]
1 I
i+ ® Trajectory Ret
[ SZJ:s:z o 06— 1 : /\ S |
& Curve Road | | Time [s] | 1 | I
i+ ® IS0 Curve 0 20 40 60 80 100
L% 150 Curve Extended TR = = - -
o g v Nt Data Input SIS )] Channel Configuration mcustom [EIENt Y TNIO A ) Guhe
- S-Curve | P! i s s hid g e -
i Overpressing % From file (mencal avaluation) SEH Unit  Path/Value/Code Multiplier  Filter
* Circular Road # Hle Crop Use E Time s Data.Time.data 1 NONE/ O
* Curve Entry/Exit 1 unknown_234701.erg uncropped = E SW Angle deg Data.Steer.WhlAng.data 180/3.1415  NONE/0
* Dropoff 2 unknown_235515.erg uncropped = E SW Torque Nm Data.Steer.WhiTrq.data 1 NONE/O
& Any Road et B YawRate deg/s  Data.Car.YawRate.data 180/3.1415  NONE/O
Lie FolloiRaad B Lateral Acc. m/s*2 Data.Car.ay.data 1 NONE/Q
i~ ® Hands Off [ Dist. to Center Line m Data.Car.Road.Path.DevDist.data 1 NONE/O
Leils B Velocity km/h  Data.Carv.data ) 1 NONE/O
i ree Run B Road Curvature 1/m Data.Car.Road Path.DevDist.data 1 NGNE/0
=l Acc
* Approaching Braking Target
- ® Approaching Stationary Targ I
e  evawate @)
' >
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