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Marco Meißner
Who Am I
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 Born in Mannheim, Germany

 Studies Physics at Heidelberg University

 Diploma in 2009

 PhD in 2015, with U. Uwer

Thesis title: “Measurements of particle production and particle 

correlations in proton-proton and proton-ion collisions with LHCb”

 Joined Robert Bosch GmbH in 2016 in Abstatt (near Heilbronn)

 As Systems Engineer for Automated Driving in a pre-development project

 Product Owner for Systems Engineering team

 Acquisition support for the Bosch+CARIAD cooperation

 TechLead / Product Owner for an End-2-End Feature team

(Stuttgart-Feuerbach)



Who is “Bosch”?
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Where we come from
Our founder Robert Bosch 

“We should all strive to improve on the status 

quo: none of us should ever be satisfied with 

what has been achieved but should always 

endeavor to do better.”

Robert Bosch, 1861–1942

6 Cross-Domain Computing Solutions | September 2021

© Robert Bosch GmbH 2021. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, 

as well as in the event of applications for industrial property rights.



We want our products and solutions 
to spark enthusiasm, enhance the 
quality of people’s lives, and help 
conserve natural resources. 

In short, we aim to create technology 

Invented for life

7 Cross-Domain Computing Solutions | September 2021
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Future in work
Mobility Solutions

We are one of the world's leading suppliers to 
the automotive industry. Our offering: Hardware, 
electronics, system solutions, software and 
services for almost every type of vehicle and 
powertrain. Our goal is to make mobility safer, 
smarter and more sustainable. 
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Around 395,000
Bosch-Employees worldwide

129 Engineering

locations worldwide

71,5 Billion Euro 

revenue in 2020

1,7 Billion 

Euro EBIT 
in 2020

Around 440 subsidiaries

and regional companies in 60 
countries
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What is 
Automated
Driving?
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Levels of Automation
What is Automated Driving?
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 Dynamic Driving Task (DDT) 

includes operational workload (e.g. steering, braking, accelerating…) and 

tactical workload (responding to events, merge into a lane, etc.),

but not strategic workload (destination/waypoint planning)

 Operational Design Domain (ODD)

defines conditions under which an automated driving system (ADS) is 

designed to function:
geographic, roadway, environmental, traffic, speed, and/or temporal limitations, …

OEDR = Object and Event Detection and Response

The “driving task”:

SAE = Society of Automotive Engineers https://www.sae.org/blog/sae-j3016-update

https://www.sae.org/blog/sae-j3016-update
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Levels of Automation 
What is Automated Driving?
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Level 0 – No Automation

 “Manual driving”, full-time performance by the driver of 

the entire dynamic driving task, even when enhanced 

by active safety systems (e.g., ESP), or 

an automated emergency brake (AEB)

Automated Driving System (ADS)

Driver

AEB
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Levels of Automation 
What is Automated Driving?
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Level 1 – Driver Assistance

 The ADS (automated/assisted driving system) executes 

either the lateral or the longitudinal vehicle motion control 

 The ODD is limited 

 Level 1 is a support feature, the driver remains in control and 

must permanently supervise the ADS

 Some examples:

 ACC (“active cruise control”)

 LKS (“lane keeping system”)

Automated Driving System (ADS)

Driver

ACC

DDT DDT Fallback ODD

Driver & System Driver Limited
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Levels of Automation 
What is Automated Driving?
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Level 2 – Partial Driving Automation

 The ADS (automated/assisted driving system) executes 

both the lateral and longitudinal vehicle motion control

 The ODD remains limited 

 Still a support feature, the driver completes the OEDR subtask 

and must permanently supervises the driving automation system.

 Examples:

 Driving Assist (ACC + LKS)

 Lane Change Assist 

 Level 2 “Hands-free driving”

Automated Driving System (ADS)

Driver

LKS + ACC

DDT DDT Fallback ODD

Driver & System Driver Limited
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Level of Automation 
What is Automated Driving?
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Level 3 – Conditional Driving Automation

 The ADS controls and is responsible for the entire DDT 

in a specific ODD

 The driver remains the fallback-ready user who must take 

back control of the DDT after ADS-issued requests.

Typical granted time for a take-over is ~10 – 30 s.

 Relies (at least sometimes) on the driver to achieve minimal 

risk condition

 Example: L3 Bosch Driving Pilot / “Autobahn Pilot” 

DDT DDT Fallback ODD

System Fallback ready 

user  

Limited

No ADS prompt!

Automated Driving System (ADS)

Driver
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Level of Automation 
What is Automated Driving?
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Level 4 – High Driving Automation

 The ADS controls and is responsible of the entire DDT

in a specific ODD

 The ADS replaces the driver as fallback

 No expectation that a user will respond to a request to 

intervene.

In case of a failure, the vehicle is automatically removed 

from the active lane of traffic before coming to a stop

 Examples: 

 L4 Bosch Driving Pilot / “Autobahn Pilot”

 Robotaxis (driver-less)

 Automated Valet Parking

DDT DDT Fallback ODD

System System Limited



XC-DX/PJ-PACE-SF01 - Meissner | 07.04.2022

© Robert Bosch GmbH 2022. Alle Rechte vorbehalten, auch bzgl. jeder Verfügung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie für den Fall von Schutzrechtsanmeldungen.

Level of Automation 
What is Automated Driving?
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Level 5 – Full Driving Automation

 The ADS controls the entire DDT

 The ODD is unlimited, the ADS can operate on all roads 

and under all conditions like a skilled human driver

 No expectation that a user will respond to a request to 

intervene – the driver becomes a passenger

 If conditions are unmanageable by a driver, e.g. during a white-out 

snow storm the vehicle may pull over to the side of the road to wait 

for conditions to change

DDT DDT Fallback ODD

System System Unlimited
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The way to Automated Driving
What is Automated Driving?
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High Automation requires…

…redundancy for Sensors, ECUs, Communication and Actuation

…new methods for Data fusion and Decision making
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Different Business Use Cases… different approaches
What is Automated Driving?
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High system usage

High system complexity

High vehicle utilization

Function Driven 
Industrial Grade System

Urban Automated Taxi

(UAT) - Robotaxi

Price driven
Consumer Grade System

Low system usage

Medium system complexity

Low vehicle utilization

Privately Owned 

Automated Cars

Highway

Example:

→ Sensor Set
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Product Vision Bosch Driving Pilot (BDP)
What is Automated Driving?
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SAE Level 3 Automated Driving function

➔ Speed range: 0 – 130 kph

➔ Automatic lane changes & merges

➔ The driver can relax while system is active and 

consume, e.g., onboard entertainment

➔ ~20 s take-over time for driver when requested by 

system

➔ Emergency stop: in lane

➔ System is available: 

➔ on German highways

➔ good weather conditions

➔ …

➔ System not available:

➔ in construction zones

➔ …
illustrative



What is an 
“AD System”? 
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Sense

Locate

Act

Video/Radar

GNSS

inertia

Sensor data 

fusion

SW 

redundancy

Safe and legal

driving

Redundant 

steering and 

braking 

systems

Redundancy is crucial throughout sensing, thinking and acting

Video

Radar

Lidar

Ultrasonics

Perceive + plan

Think

MAP

Decision Making

Behavior Planning

(strategic, tactical reactive)

Motion planning

Sensor Perception

Sensor Fusion

Environment Model
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Technik Video: 

Robert_Bosch_GmbH_XC_Technik_Video_short_cut_v2.mp4



Security

Localization

Surround 

sensing

Validation & 

release process

System /SW-

architecture

Legislation

Safety

Decision 

making

The Foundations for Automated Driving



What is
Systems Engineering?
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Systems Engineering
What is Systems Engineering?
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 Interdisciplinary approach governing the total technical and

managerial effort required to transform a set of customer needs,

expectations, and constraints into a solution and to support that

solution throughout its life

 An interdisciplinary approach and means to enable the realization

of successful systems. It focuses on defining customer needs

and required functionality early in the development cycle,

documenting requirements, then proceeding with design

synthesis and system validation while considering the complete

problem

(INCOSE, 2012)

(ISO/IEC/IEEE, 2010)
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The V-model for development
What is Systems Engineering?

27

 The V-Model separates decomposition

(breaking down a system into smaller parts)

from integration (building up a whole from

lower-level elements)

 Verification is carried out on different levels

 Verification and validation should be done from

the beginning of a project
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The V-model for development
What is Systems Engineering?

28

 Big Design Upfront not suited for Automated Driving

 Unknown, evolving or incomplete use-cases, 

requirements & architecture

 Changing requirements, e.g., legislation

 Systems engineering must be iterative & incremental!

Big Design Upfront
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http://geek-and-poke.com/
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Example: Derivation of a Sensor Set
What is an “AD System”

29

 Describe the world with (relevant) „Use cases“

 Derive qualitative and quantitative requirements

High range High resolution Small latency Field-of-view Special situations



How do we 
work?
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Agile Development Teams
How Do We Work?

31

 “Agile teams” or “Scrum teams” typically consists 

of 7-8 team members with different roles:

 Work is aligned in “sprints” of ~2 weeks

 “Daily” scrum meetings

 Team commitment to deliver a working product after every sprint 

 The developer can individually pull a stories

 After sprint there are “Sprint Reviews” and “Retrospectives”

© Microsoft

© Microsoft

Scrum Master:

‒ Coaches for team

‒ Facilitator of team meetings

‒ Removes impediments from the team

Developers:

‒ Devs create the value

‒ Cross-functional / full-stack teams

‒ Engineering expertise and SW craftmanship

Product Owner:

‒ Defines the product vision, product roadmap and priority of 

work packages

‒ Ownership and accountability of business outcome

‒ Owns the “backlog” and defines the “Definition of Done”

http://www.agilenutshell.com
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Agile Developmement
How do we work?

32
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Our Project 
Automated Driving
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The Bosch CARIAD cooperation
Our Project Automated Driving

34

https://www.bosch-presse.de/pressportal/de/en/automated-driving-bosch-and-volkswagen-group-subsidiary-cariad-agree-on-

extensive-partnership-237313.html

https://www.bosch-presse.de/pressportal/de/en/automated-driving-bosch-and-volkswagen-group-subsidiary-cariad-agree-on-extensive-partnership-237313.html
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The Bosch CARIAD cooperation
Our Project Automated Driving

35

Some highlights…

➢ Bosch & Cariad join forces for developing of AD systems (from L2 “Hands-free” to L3/L4)

➢ The project is (primarily) a SW development alliance with ~1000 engineers.

We own the entire vertical stack: from the middleware to driving function, including the tooling

➢ Enable short cloud-based development cycles:

➢ Continuous integration (CX), testing and deployment to test vehicle

➢ „What works on a dev machine works in the vehicle“

➢ Automated performance evaluation of each SW release
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A look into a develops daily business
Our Project Automated Driving

36

Video: 

→ Insights to daily work in the PACE project
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Robert Bosch GmbH is looking for

new colleagues in the field of 

software development and robotics.

By developing software for Level 2 

and Level 3 we enable advanced 

assistance and automated driving 

functions in near future.

We are working closely together 

with our partners. Intensive 

collaboration is key for the success 

of the project.

Your profile: 

Open minded, problem solving, 

highly skilled professional (C++, 

Python, DevOps, Cloud; preferable 

with Master degree or PhD and 

minimum 3-5 years of working 

experience).

Locations in Germany: 

Baden-Württemberg (BW),

Bavaria (BY), Lower Saxony (NI).

Sensing and perceiving the surrounding 

has become one of our core competences in 

the field of advanced driver assistance 

systems. By processing and interpreting 

data we enable the system to plan its 

behavior appropriately. This enables the 

vehicle to maneuver and steer itself 

independently, swiftly, safely and precisely 

through traffic on highway.

37

Automated Driving
Our Project

37 Cross-Domain Computing Solutions | September 2021
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What we have with us
Our promise as an employer

Work
#LikeABosch

Inspire together.

Inspire others through strong 
values and vision.

Celebrate together.

Feel happy about appreciation in your job 
and balance in your life.

Growing together.

Grow with us in new challenges, 
roles and perspectives.
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What we have with us
Our company values

Future and result 
orientation

Responsibility and 
sustainability

Initiative and 
determination

Openness 
and trust

Fairness

Reliability, 
credibility, 
legality

Diversity

39
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What we have with us
Our project benefits

#NextGenDriver
Assistance

Our Start Date.

As soon as possible. Apply now
for a full-time or part-time 
permanent position.

Our Workplace.

Mac Books or multi-monitor set-ups? We 
offer both! You prefer to work in home 
office? We will find a solution!

Our Benefits.

We offer excellent work-life-balance, 
flexible working hours, parental 
leave, above average industry salary 
level and sustainable facilities. 
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Robert Bosch GmbH project manager

Daniel López Caballero

+49 173 3190253

Daniel.lopezcaballero@de.bosch.com

Our contact persons
Any questions? Contact us.

41

mailto:Daniel.lopezcaballero@de.bosch.com
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