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onic Stability Program dSPACE

» The ESP ECU controls brakes if spin out of car is imminent
= Uses brakes to create counter forces
= Used sensor data

= Steering angle

= Yaw rate

= Lateral acceleration
* Wheel speed
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otive Simulation Model (ASM)
| Model with FMUs
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Original Engine and Drivetrain
models are replaced

Exchange of interface
descriptions between dSPACE,
ITI, Dassault Systemes

Real-time capable c-code
FMUs (sample time 1 ms)

FMI 2.0 RC1 for Co-Simulation

ASM sel[FL,FR,RL,RR][rad|s]
L dSPACE

P*|Environment_Signals

- VehicleDynamics MDL _Out

ASM

Environment _Signals Vehicle_Signals

dSPACE

Environment

10.03.2014 © Copyright 2014, dSPACE GmbH




)
Engine Model in Detall DS ?..?SS-,-SE?J‘,JE;

Engine - FMI_Tutorial_2014.E

-— — ] =8 =

File Edit Simulation  Plot  Animation Commands  Window  Help  Linear analysis
FeEdlE& R /T O0OCARZLZ-2-0H% 8 |0 Z- Rh-¢+983HEE o -

Package Browser a X

Diagram Documentation [ ==

Packages

- €BModelica Reference Parameters
| @Mudgu(a Type Name Default Description

-

Real |rpm_thr_table_taul:, :]1|[0.0, 0.0, 0.1, 0.2, 0.3, 0..., | Torgue map with engine speed {rpm) in
first column and throttle position in First
= [CJFMI_Tutarial_2014 row

Time |T_throttle 0.1 Throttle dynamics time conskant [5]

Unnamed

TestEngine Real [k_rpm 1 Scaling of rpm range >1 extends range

i/ Modelan Real |k_thr 1 Sealing of throtte range k_thr=100
H - changes range from 0..1 ko 0..100
+ BDymnlaEngineMﬂda\jmu extends range

Real |k_tau 1 Scaling of output torque =1 increases L
output torgue

n_Engine

Trq_Engme Connectors

Type Name Description
input Reallnput | n_Engine
oukput RealCutput | Trg_Engine
torouetap . output RealCutout | Trg_EFF_Engine
input Reallnput Engine_Dynamic_Fast
Engine_Dynamic_Fast /A* autput RealOutput | Trg_Fric_Engine
Tro_Eff_Engine input Reallnput Pos_accPedal_Driver_Des | |

output RealCutput | Trg_Driver_Des
inout Beallonut Pos fccPedal Tnflusnced

B 2 (¢ )+ [ & ]

Plot for u_v_table y

m

orgueMap in FMI_Tutori
Component Browser F X torquentopDesivad
Companents s_AccPedal Driver Des S /\\ General | Add madifiers
=I[FML_Tutarial_2014 Engine = Y Component
B n_Engine - Edit Array for u_v_table_y
W Trq_Engine
B Trq_Eff Engine [ v table_y |
W Engine_Dynamic_Fast )
W Trq_Fric_Engine
W Pos_fccPedal Driver_Des - 4 s |
W Trq_Driver_Des o0s_AccPedal_Influenced O ( E ( E In yl I lo a L nzl |
B Pos_AccPedal Influenced .0 49,0 i
+ torqueldap .0 48.0 [l
+ thrattleDynarnics 0 440 6
+ torqueldapDesired 0 70 E
apble 100KuUp IREEI
.0 17.0 E
.0 10.0 3
.0 -2.0 1
. . . 4 40 : : T T T T T T T T T
I | I I e n S I O n S -0 201 8 1000 2000 3000 4000 000 000
U .0 -11.0 -1i
Engine speed (rpm s
g p p = TFn ]
———————
Throttle position (%)




SimulationX Drivetrain Model in Detail

1)

Supporting your vision

Automatic Gearbox (2 brakes,3 clutches,

4 planetary gear stages)
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General model information:

Fully shiftable 8-speed automatic gearbox
4-wheel driveline with center and axle differentials
Side shafts as main elasticity

Interfaces to motor and vehicle models

Starter model

Model consists of SimulationX library elements



ESP Demo System for FMI and HIL
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