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The world is changing - MAN 1915
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The world is changing - MAN 2017
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Truck business - TCO oriented

Tyres
Taxes

Maintenance 2%
Repairs 3%

Today
Optimizing the route costs (fuel)
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Tyres
Taxes

Maintenance 2%
Repairs 3%

Toll 9%

Next Step
Optimizing the driver costs

Fuel 31%
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Global mega trends
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Impact on MAN

Action Fields e

Dedicated vehicle concepts

Alternative powertrains

Connectivity & automation

Business models
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Impact on MAN

Connectivity & automation
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The elements of the E/E development at MAN
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Design Methods
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Development
Process

Functional
Architecture

Component Architecture
(Topology)
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¢

Decoupling the software development process

4-6 week 4-6 week 4-6 week 4-6 week 4-6 week
cycle cycle cycle EEn cycle cycle

MAN (OEM) Product development process

EEason Produkt- Konzeptentwicklung Serienentwicklung Serien- Serien-
definition und -absicherung und -absicherung vorbereitung hochlauf
Gates @ @ @ @ @ @ @ @ 1) —GH—ED—CER SOP ME
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Separation function / component - the philosophy behind (method)

Function-
Level

Actuator 1
ECU 1 ECU x

Vehicle system
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Level
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Connectivity influence: - extended vehicle function / system

Function-
Level

Extended vehicle system
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Chassis- Power- Body- Infotainment-
Domain Domain Domain Domain
Controller Controller Controller Controller
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Centralized virtualized component architecture

Central Vehicle Manager

Chassis- Powertrain- Body- Infotainment-
Functions Functions Functions Functions

Backend

Chassis-
Functions

Functions

Functions

7
I
5

= Standard middleware functionality / attributes

= Complete truck signal information on the middleware available
» Function communication only via the middleware

= Function integration on software-/function-level
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Working with one database — the common engineering data backbone

Project- / Process- / Workflow-Management

m

Oracle data base
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Current toolchain

Common engineering data backbone

Function Software Calibration/ :
S Analysis
development development application

4\ MathWorks <\ MathWorks mewmone  SPACE BTC
MATLAB, Simulink, MATLAB, Simulink, ChronSim ControlDesk NG EmbeddedAnalyzer
Stateflow Stateflow
dSPACE dSPACE
Autobox/Bypassing ControlDesk NG
TargetLink AutomationDesk
ControlDesk NG
. sTuDlo_/ BTC
CGl Studio EmbeddedValidator

EmbeddedTester
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Toolchain for specification

Generic Interface

EmbeddedSpecifier

R —

MSRSW (FSX)
(XML)

MSRSW (FSX)
(XML)

(PDF)
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Toolchain for function development (modelling)

Generic Interface

MATLAB, Simulink ¢\ MathWorks
| dSPACE

-loix

MSRSW (MDX)
(XML)

Local Data Dictionary
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Example: Display development

30 348
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0
1.175.205

Logic Functions
Widget Control

CGl
Widgets
Screens

| Processor1  Processor2  Memory  Hardware

= Same toolchain for instrument cluster development (additional tool for graphic application)
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EE strategy — function development — since 2005

Function
. Cabin
Comfort
. . Body
Driver Assistance )
Builder
. Endurance . Driver
Domain .
Brake Information
M

Body &

Powertrain Transmission Light

E
nergy
Management
v
Chassis

Brake

Infotainment
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Cruise control
Adaptive cruise control
Shifting strategy

Master energy management
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New upcoming requirements for highly automated driving functions

* Redundancy concept
= Object detection
= Al: implementation — deep learning algorithms
= Al: training — deep learning algorithms
= MAN extended meta model
= object oriented
= client — server based interfaces
= Scaling: integer to float
= Automated video data tagging

= New test methods
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Toolchain for highly automated driving functions

Automated Driving

Central vehicle manager ADAS / automation domain Systems Toolbox
controller
Customer feature H;
Planner : ”?{@
Back Object detecti
ackup Ject detection Vision RADAR Statistics &

(Computer Vision (Phased Array Systems  Machine Learning

System Toolbox) Toolbox) Toolbox
.71 A - : Py == w__ﬁ“

e

Simulink, Stateflow

e
®
D/\ )) MATLAB Coder, Embedded Coder, HDL Coder, Vision HDL Toolbox

) MATLAB
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