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Hardware in the loop

ECU “si mysli” ze je to
skutoCna jazda
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dSPACE Simulator
simuluje vozidlo a
okolie
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HighFlex MultiCompact SCALEXIO I/O Boards
DS2601 Signal Measurement Board DS2680 1/O Unit DS2655 FPGA
DS2621 Signal Generation Board DS2690 Digital I/O Board DS6101 Multi-I/O Board

DS2671 Bus Board | DS6201 Digital I/O Board
DS2642 FIU & Power Switch Board 7 DS6301 CAN/LIN Board

galvanicky izolované, univerzalne
failure routing jednotka a Uprava signalu bez failure routing jednotky
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ConfigurationD
egkécia periférii

S " L e R ST

.‘T'.‘.‘,:‘.-.’.::::"..'.':" SIMULINK

Vyvojové prostredie, z kitorého sa
auvtomaticky generujo aplikacie




ConfigurationDesk

Fie Edt View Insert Configuration Platform Buld Tookk Window Help
D@, LW S e 12038 BT N DDAD . kPN BT RT, MR S
@ Door Left:1 | @B Out:l | g PwM:L || @ BRIn:t || g LockjUniock:1 | g Mirror:1 | g Light:3 | g Door Right:3 g Globak:1

1 SpecFications
L Project Plans
& 0 S_Model
¢ [ Applcation_Step_t
(5 Applcation_Step_2
(% Applcation_Step_3
i [ Applcation_Step_4
25 Applcation_Step_S
5 13 Application_Step_6*
ﬂt Hardware Topclogy
@) Configuration
&3 Model Topology
@] Device Topology
3] Externsl Cable Harness
= 2] Buld Results
E} Applcation_Step_6.trc
[ Applcation_Step_6.map
|23 Applcation_Step_6.rta
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Sitln ingLet
Digital Value

PM I MirrorMotor Left

»iE

Duty Cycie

‘ BAOuLock LeR
Word Out Value

T = Signalové cesty
T — = Implementacia kédu modelu
= Transparentnost’ projektu
= virtualny hardvér”
T = Generovanie reportov

JComment: <enter your commant hete>

<

®Ext.,. | [@Fun...
* Working Views

i
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clelelelelelololeld g
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) Moded | B Har...
~ B x Buid
R0

<

[} Skip model code genssation
Download real-lime apphcation alter buld

Urdoad a boaded apphcation
Start 1eal-time apphcation

[ ComfigueBudd.. | [ Configue Tasks.. |

m :3\-312 (2% Buid | @ Irrarproter

s

Duty Cyde

Making application “Application_Step 6" finished

Make phase finished
Post make phase started ...

GCenerating SDF file “Application _Step &.sdr”

Post make phase finizhed

Build results generated to: *D:\dSPACE\Work\Tutorial\CfgDemoTutorial\Application_Step_&\Build Resul
=ma= Build Process finished =asssssassassassssscESSEESEESEESESSEESSESSESEESEEIaE

Dovmloading real-time application ‘D:\dSPACE\Work\Tutorial\CfgDemoTutorialiApplication Step sSiBuile
Per forming hardware compatibility check...

Performing hardware status check...
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5 stupnov autondmneho riadenia
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Ziadny o Asistencia M Ciastoénd ienend a

aktivny o vodicovi auvtomatizacia atizacia atizacia atizacia
asistenény |

systém T4 |’l




A A = Real-time pristup k snimacom
LCA BSD SIW PA PA = Integracia algoritmov
~ ; = Viac-vlaknové programovanie
» Odhady latencii
» Optimalizacia

= dSPACE - ret'azec nastrojov

BSD SIW PA ‘ vy

LCA
BSD
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VOIZIDLO (ASM)
Dynamika vozidla, ECU

MotionDesk

Animacia simulacie

ModelDesk

Parametrizacia simulacie

[ CESTNE SIETE ’
Import ciest, krizovatky, pruh

g ]
BN OBJEKTY PREMAVKY(ASM)




MotionDesk

% MotionDesk Project: MotCityDemo Experiment: CityDemo - [CityDemo.xml]
File Edt View Visuslization Simulstion Tools Window Help
1@k L aa 9. 08MB R
Scene Navigator - o x [ Properties
o grass_patch - B
& grass_patch 4 Atmospherics
& grass_patch Name
& grass_patch Moda
& grass_patch Apply preset
L grass_patch Headight
& grass_patch Sunight
&' grass_patch Fog
& grass_patch Ran
4 Guide_sign_in_bends_left Snow
| 48 Movable Objects Shadow

S Arrow Blue FL s MOV
A Arrow Blue FR s MOV
= Amow Blue RL s MOV
& Arrow Blue RR s MOV
=& Arrow Red FL u MOV
A Arrow Red FR u_MOV
A Arrow Red RLu_MOV
A Anow Red RR u_MOV
il & Coupe
= Coupe_steeringwheel
A Coupe_Wheel FL
A Coupe_Wheel RR
& Coupe_Whesl FR
A Coupe_Whee RL
b A Fellow! Truck
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=& Fellowl_WheelRR
2 Fellowl_WheelRL
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& Project a Libeary Bro Y Scene Navi... T
Log
€9 0Erors || 1, 0 Warnings | i i/ 201Infos |20 Questions
Severity Module Time Message
i) Info  ProjctMana,.. 09:21:13.904 Project dosed
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i)Info  ProjctMana

Project ioaded,
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3 Log | g Data Stream Select

w B X||Motion Player

| File: MOF - CityTrack ) |
Matian Player
MM« 5P Wo»
E|| Tmels) 52,060 Frame 2603 Speed Tx
y |
#a Motion Player | 4§ Motion Diagnest
263

0]

tmosphencs
Custom
Select preset m..
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= Vizualizacia v 3-D scénach

= Udaje z HIL simulatora

= Nahravanie animacie

= Koncept dynamiky vozidla

= Jazdné manévre

= Detailna a realisticka vizualizacia
= Poveternostné podmienky

-

Modul animovanych postav
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ModelDesk

File  Edit
h @ k) AR R
Project
A [ MOD _Traffic
@ Pool
[ Python Scripts
4 [ Experiment 001
4 4 Simulation Model
Wb ASM_Traffic.shbx
[ Python Seripts
' 4 B Moneuver
A& Junction_TurnLeftxml
4 N\ Road
ol Ah FourWaylunction_2Lanes.rd
a A Traffic
{n Junction 1F_Oncoming.xml
4 38 Simulation Results
4 [afl Vehicle_Completexml

‘ 4 bl

View [Insert  Road Generator

Layout

2l

* o1 Measurements
Start Trigger
= Stop Trigger
4 &Y Parametersets
&b MidSizeCarTraffic

‘iTngu-v
L ml:ln'ér...m | A8 Signal Selectar | 3 Trigger |
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Simulatiogn Results  Traffic Objects
P

L L Entry page |

Jools  Window Help
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Synchronize «
] ync )

dSPACE Automotive Simulation Models

Engine

Soft ECU

s ol

Environment

Drivetrain

Vehicle Dynamics

—_r'-ﬁ

- Box

AP NUM  SCRI

Smer ciest

Jazdné manévre
Premavka
Konfiguracia vozidla
Vysledky simulacie

Online nahravanie parametrov
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Road Generator

l"
f
=
B i , ; — MotionDesk
: = Definovanie cestnych sieti
= Jazdné pruhy
{ = Krizovatky
= Sklon, stav povrchu, nezrovnalosti
B ER EmSEEIIT = OpenStreetMap, GoogleMaps, OpenDRIVE
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VOIZIDLO (ASM :
o Dynamika vozidla, ECU /
MotionDesk 4
w Animacia simulacie .'

i ModelDesk
< Parametrizacia simulacie

ASM CESTNE SIETE '
.

OBJEKTY PREMAVKY (ASM TRAFFIC)




CLOSED-LOOP TEST BENCH

HIL systém s ASM modelmi na
simuldciu vozidla a premdavky
a riadenie Autmotive Real-

Time Radar Scene Generator

Over-the-air stimuldcia
radarového senzora pre
otestovanie kompletného
refazca efektov

= Video:
https://www.dspace.com/en/pub/home/medien/videos/productvideos/video_radar
testbench.cfm

I Y=
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https://www.dspace.com/en/pub/home/medien/videos/productvideos/video_radartestbench.cfm
https://www.dspace.com/en/pub/home/medien/videos/productvideos/video_radartestbench.cfm

SCALEXIO Real-Time PC MicrolLabBox
TNELTLE S 2 GHz dvojjadrovy real-time

F procesor a user-programmable
FPGA
Xilinx® Kintex®-7 XC7K325T FPGA
Viac ako 100 kandlov
V troch prevedeniach
Interface pre CAN bus a Ethernet

Intel XEON E5-2640v3

8-Core

2.6 GHz

Pre stolné a rack prevedenie
(idedlny pre velké modely)

SCALEXIO LabBox

18 slotov pre SCALEXIO I/O dosky
Tepelne riadené chladenie

Konfigurdcia - ConfigurationDesk
Jednoduchd vymena kariet

SCALEXIO
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