
Technology_Workshops_Autonomous_Driving.pdf


December 2017


IN SPRINTS TOWARDS AUTONOMOUS DRIVING.
BMW GROUP TECHNOLOGY WORKSHOPS.







AUTOMATED DRIVING OPENS NEW OPPORTUNITIES 
FOR CUSTOMERS AND COMMUNITY.
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LESS TRAFFIC


LESS ACCIDENTS


LESS EMISSIONS


MORE TIME


MORE FLEXIBILITY


MORE COMFORT


MORE SAFETY


NEW MOBILITY CONCEPTS CAR AS EXTENDED LIVING SPACE







THE DEVELOPMENT OF TODAY’S ASSISTED FUNCTIONS TO TOMORROWS 
AUTONOMOUS DRIVING EQUALS A TECHNOLOGICAL QUANTUM LEAP.
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BMW HAS CREATED A STRONG SETTING FOR THE DEVELOPMENT OF 
AUTONOMOUS DRIVING TO SHAPE THE FUTURE OF MOBILITY.
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SENSORS: CAMERA, RADAR, LIDAR.


OBJECT FUSION.


ROAD MODEL.


DRIVING STRATEGY/PLANNING.


COOPERATION.


OEMs


AUTONOMOUS 
DRIVING.


CENTIMETER PRECISION.


REAL-TIME CAPABLE.


HIGHLY AVAILABLE AND RELIABLE.


HD-MAP.


OEM-
COOPERATION.


ULTRA LOW LATENCY.


ULTRA HIGH RELIABILITY.


ULTRA HIGH DATA RATES.


INFRASTRUCTURE 5G.


5G AUTOMOTIVE
ASSOCIATION.


SENSORS: CAMERA, RADAR, LIDAR.


COMPLEXITY REDUCTION.


FLEXIBILITY.


FUTURE-PROOF INTERFACE. 


SENSOR STANDARD.


INTERNATIONAL BOARDS 
& ASSOCIATIONS.


CROSS-INDUSTRIAL PARTNERSHIPS NEEDED FOR A 
SUCCESSFUL DEVELOPMENT OF THE AUTONOMOUS DRIVING.
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Other cross-industrial partners


OEMs/ 


Tier 1 partners


Platform


Software Backend


Sensors


Core 


cooperation


Non exclusive platform


FOR A FAST SUCCESS, BMW WILL DEVELOP A NON EXCLUSIVE PLATFORM 
FOR THE MARKET TOGETHER WITH ITS PARTNERS.







THE WINNING FORMULA IS TO ADOPT A LEAN AND AGILE MIND-SET,
BOTH ACROSS THE ORGANIZATION AND WITHIN COLLABORATIONS.
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Highly efficient agile
product development.


Central base for workshops,
simulation and validation.


Interdisciplinary teamwork
for common targets.


New organization
models.


Short distances,
fast communication.


Scalable and open
for partners.







Tomorrow.Today.


THE CHANGE WE ARE DRIVING FORWARD IS NOT ONLY ABOUT TECHNOLOGY, 
IT’S ALSO ABOUT WORKING MODELS.
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Focus on components and cascaded responsibility. Focus on features with end-to-end responsibility.







CORE OF THE AUTONOMOUS DRIVING TECHNOLOGY  
IS THE END-TO-END ARCHITECTURE.
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BMW TAKES THE SENSOR SETUP TO A NEW LEVEL TO RELIABLY DETECT ALL 
RELEVANT OBJECTS IN URBAN ENVIRONMENTS – TARGET SENSOR SETUP WILL 
CONTAIN 44 SENSORS.
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Not shown: 360° Surround-View Cameras, 360° Ultrasound Coverage, 1x Rear Camera, 2x Rear Lidar, 2x Full-Range Radar.


Lidar







ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING ARE INDISPENSABLE TO 
SUCCESSFULLY UNDERSTAND AND TRAIN THE RIGHT DRIVING BEHAVIOR.
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MACHINE LEARNING BY EXAMPLE – PARKED VEHICLE CLASSIFICATION.
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DATA DRIVEN DEVELOPMENT REQUIRES STATE OF THE ART DATA CENTERS.
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Currently ~ 85 PB storage 


capacity – 10x larger network 


gateways into INTEL than ever 


before.


12/2017 07/2019 07/2025


> 200 PB


200 PB
70 PB


Data center


End of 2017 70 PB data 


capacity at BMW, target 


capacity of 200 PB in 2019 


compares with 770 km CDs.


INTEL Campeon


Storage capacity


Ramp-up of capacity up to 


200 PB until 2019, with 


flexibility of further capacity 


increase.







SAFETY FIRST: SEVERAL MILLION KILOMETERS WITHOUT ACCIDENTS
TO BE COMPLETED – SIMULATION AND HUGE DATA STORAGE IS REQUIRED. 
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SAFETY FIRST: SEVERAL MILLION KILOMETERS WITHOUT ACCIDENTS
TO BE COMPLETED – SIMULATION AND HUGE DATA STORAGE IS REQUIRED. 
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SiL – Software in the Loop.


Fast Feedback for Developer


Test safety-relevant Scenarios


Performance of new Features


WE PERFORM UP TO 2 MILLION SCENARIOS PER DAY!


HiL – Hardware in the Loop.


Evidence of Safety-Aspects 


Virtual Integration in the Lab-Car


Real Hardware in simulated Environment







FOR DATA COLLECTION AND TEST DRIVES A MODERN TEST FLEET OF 40 
VEHICLES IN 2017 ON BASIS OF 7 SERIES WAS BUILD, WORLD WIDE TEST
DRIVES STARTED.
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Mission: testing, developing 
and collecting data.


Prototypes as critical to 
success developing tools.


Data Driven Development.
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MODERN VEHICLE INTEGRATION LAB FOR VEHICLE TEST FLEET AT THE 
AUTONOMOUS DRIVING CAMPUS.
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Perfect realization in Vehicle Integration Lab at AD 
Campus: Ingestion and flashing of the prototypes







BMW WILL PAVE  THE WAY TOWARDS AUTONOMOUS DRIVING WITH A GO LIVE
OF THE HAD AND FAD FUNCTIONS STARTING WITH THE iNEXT IN 2021. 
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 Electro-mobility: More than 200.000 electrified vehicles 


delivered since launch of the BMW i3 


 BMW i: Going forward, all electrified BMW models will be 


under the BMW i brand – naming rights from iX1 to iX9 


secured 


 Model offensive: 2018 will be the year of the X 


 Mobility services: ReachNow starts in China with 100 BMW 


i3 cars  
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Ladies and Gentlemen, 


 


A warm welcome to the Sneak Preview for our model year 2018! 


 


Before we show you the new models, I would like to give you an overview of how 


we at the BMW Group see the future of our industry.  


 


You all know the principles our actions are based on: 


- We take a long-term view. 


- We set ourselves ambitious goals, and 


- We let ourselves be measured against them.  


- We don’t just make promises – we deliver on them!  


 


In 2016, we introduced our Strategy NUMBER ONE > NEXT. We are 


transforming into a tech company for premium mobility and premium services. 


We are gearing our business model to the demands of the future. 


Our sustainable profitability provides the basis for this. That is where we differ 


from the new players in the mobility sector. 


 


We are leveraging our strong financial basis and are investing in the future. 


 


Ladies and Gentlemen, 


Exactly one year after NUMBER ONE > NEXT, we announced the biggest model 


offensive in our company’s history at the 2017 Annual Accounts Press 


Conference. This year and next, we will release 40 new models onto the market. 


And that’s without our motorcycles! 


 


This model offensive is now well underway. It also means that new drive 


technologies are being systematically introduced to our portfolio. 
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Our model offensive kicked off with the new BMW 5 Series. The new 5 Series is 


a good example of how we can offer a choice of variants and drive trains within a 


model series and meet different customer needs in different regions. 


 


We have sold more than 300,000 BMW 5 Series by the end of November. In 


October, we reclaimed the top position in the relevant segment. We are rounding 


out our 5 Series range with the new M5 – for the first time also with xDrive. Its 


International Media Launch is just coming to an end. 


 


At BMW, we have revised the 1 Series, 2 Series Coupe and Convertible and 4 


Series over the course of the year. The new 6 Series Gran Turismo and the new 


X3 have been available since autumn. The X2 will follow shortly. 


 


In our BMW i family, the i3 has also been updated: Orders are strong for the new 


sport version, the i3s, as well.  


 


The new Countryman successfully completes the MINI line-up in the upper 


small car segment. At the same time, the plug-in hybrid version of the 


Countryman marks the electrification of MINI. We unveiled the first MINI battery-


electric concept at the Frankfurt Motor Show. 


 


BMW Motorrad has released 14 new and revised models this year – including 


the complete R nineT Series, the new G 310 GS and the K 1600 Bagger. 


 


Rolls-Royce is gearing up for the eighth generation of the legendary Phantom. 


  


In 2018, we will enter Phase II of our offensive.  
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Ladies and Gentlemen, 


 


The luxury segment is our “home turf”. We have felt at home here for quite some 


time. This segment is an engine for growth. 


 


We have set ourselves a clear goal: We aim to expand our segment share in the 


luxury class significantly in the coming years. In this regard we strengthen our 


brands – and our financial basis. 


 


Examples of this in 2018 include: 


- the Rolls-Royce Phantom. 


- the i8 Roadster. 


- the 8 Series Coupé. 


- the BMW M8. 


- the X7. 


 


Achieving success in the luxury segment is not just about the product line-up. It 


is also about being bold – and the correct positioning. The shared identity of our 


top BMW models is reflected in the new Bayerische Motoren Werke signet.  


 


Much of our success comes from the letter “X”. We have sold almost five-and-a-


half million BMW X vehicles since 1999. Today, about a third of BMW sales are X 


models. BMW is a pioneer and trailblazer in SAVs. 


 


The segment is growing in all major global regions. That is why the timing is 


perfect for our largest-ever X-model offensive. 2018 will be the year of the “X”! 


 


We plan to further increase the X share of our portfolio. That is why we have 


invested accordingly in our production capacities in the last several years. 
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The X2 in the compact segment and the X7 in the luxury class are great 


examples of our X-offensive. The new X3 is entering its first full year. And the 


new X4 will also launch in 2018. 


 


Systematic electrification of the successful BMW X family is an important step. 


The X5 is already available as a plugin-hybrid. In China we are producing an 


electrified longwheel-base version of the X1 for the local market. In 2020 we will 


launch the fully electric X3. 


 


Going forward, all electrified BMW models will be under the BMW i brand. 


 


I don’t want to give too much away, but I can tell you that: 


 


- We have not only secured the naming rights for BMW i – from i1 to i9. 


- We also hold the rights for BMW X – from iX1 to iX9. 


 


Ladies and Gentlemen, 


 


You see: It’s “full speed ahead” in 2018!  


 


With new models we strengthen our financial basis. At the same time, we are 


investing in the future. 


 


Our clear strategic focus is on electrification and autonomous driving. 


 


These are the topics that will determine the future of the car. In 2018, we will 


press ahead with both in parallel. Because: We aim to remain the leader in both 


areas of technology. 
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In the first nine months of 2017 alone, we have allotted more than 700 million 


euros more in research and development than in the previous year. Also in the 


next years we will make a lot of upfront investments. Our R&D ratio will further 


increase next year: from about 6% in 2017 to between 6.5 and 7% in 2018.  


After 2018, it will settle back down towards its current level. 


 


We will deliver our 100,000th electrified vehicle before Christmas and therefore 


reach our goal for 2017. For 2018 we will set ourselves a new goal. You can 


measure our success on this basis. 


 


We currently have 200,000 electrified vehicles on the roads: More than 90,000 


of them are fully-electric BMW i3s. E-mobility remains a marathon. But, it is 


gaining momentum. 


 


Our line-up of plugin-hybrids sets the benchmark. We have everything covered: 


from MINI in the small-car segment to the BMW 7 Series in the full-size luxury 


segment. 


 


The next generation of electrified cars is already raring to go. The fifth generation 


of storage and battery technology will make e-mobility attractive for longer 


distances – and appeal to more and more customers. Thanks to the scalable 


electric modular systems, from the beginning of the next decade it will be 


possible to fit all model series with any drivetrain, according to demand.  


 


The BMW i Vision Dynamics was our star at this year’s Frankfurt Motor Show. 


With a range of 600 kilometres and 0 to 100 in four seconds it is a car with 


strong emotional appeal. Electro-mobility and BMW are the perfect fit. 
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By 2025, we will offer 25 electrified models, including 12 fully-electric cars. 


Unlike some of our competitors, we do not include so-called mild hybrids in this 


number.  


 


As you can see, we are not just a leader in electromobility today. We are also in 


an excellent position for the coming years. We will bring an all-electric MINI to 


the road in 2019. In 2020 we will launch the battery-electric version of the X3, 


followed by the iNEXT in 2021. 


 


In the technology workshops, our experts have already explained how we are 


implementing this from a technical perspective. 


 


Last week, we held the symbolic ground-breaking for our new Battery 


Competence Centre. We are investing 200 million euros in this project in the 


next four years. Around 200 employees will be working there. 


 


For e-mobility to succeed, we also have to improve infrastructure. We see 


ourselves as a systems provider for e-mobility. That also includes charging at 


home and in public spaces: 


 


- ChargeNow is the leading public charging service worldwide. By the end 


of the year, customers will have access to more than 130,000 charging 


stations in 29 countries. 


- We also helped establish the European high-power charging network, 


IONITY. 


- In 2018, we will introduce inductive charging with the BMW 530e 


iPerformance. 


 


Ladies and Gentlemen,  


The second major area of future activity is autonomous driving. 
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We will also do this the BMW way: Autonomous means premium. Autonomous 


means safety. 


  


We are working with strong partners. Together, we will advance autonomous 


driving at our new campus in Unterschleißheim, near Munich. There, more than 


2,000 engineers will be working on the car of the future. 


 


Our autonomous test vehicles are already in action around the world. A fleet of 


40 BMW 7 Series will be on the roads at the end of the year – from Munich to 


California to Israel.   


 


Partially-automated systems are already installed in our vehicles today. We are 


rolling these functions out across the fleet. In the BMW 5 Series, you can already 


take your hands off the wheel for a defined period of time. Being able to do that 


for as long as you want will be the next big step.  


 


The BMW iNEXT will be highly automated, meeting level 3 standards. It will also 


be equipped for level 4 und 5 on a pilot basis. 


 


Autonomous driving will not only change the driving experience. It will take the 


mobility experience to a whole new level.  


 


Connected functions are the basis for autonomous driving. The display and 


operating concept with personalised information will play an important role. You 


can see the next generation of this in some of the vehicles here today.  


  


We already launched the first ConnectedDrive services in the late 90s. Back 


then, we were a pioneer in connectivity. We now have 10 million connected 


vehicles on the roads.  
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As of November, our customers can use Skype for Business and starting this 


December BMW Connected will also be integrated with the Google Assistant. 


Memo: From mid-2018 on Amazon Alexa will be available in all BMW and MINI 


models in the US, UK and Germany. 


 


We are also expanding our mobility services. 


 


Last week our service ReachNow was launched in China. Our parking services 


are already used by 13 million people. DriveNow is used by more than a million 


people. More than 16 million kilometres – over two million trips – have been 


driven on electric power in DriveNow i3s to date.  


 


Digitalisation will also change how we work. We are consequently picking up 


speed. We will become more agile, anticipate better and become more adaptive. 


You can get an idea of this at our campus in Unterschleißheim. There, we are 


already using new working models, such as Large Scale Scrum, interdisciplinary 


teams and end-to-end processes. 


 


We are organising our workplaces in this way – also at FIZ Future, where we 


broke ground recently.  


 


Ladies and Gentlemen, 


 


The BMW Group stands by its goals. We don’t just talk the talk. We deliver!  


You can rely upon this. 


 


At the same time, we are maintaining the operational excellence of our core 


business. It lays the foundation for our transformation.  
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More technology in the vehicle means higher costs as well. We are 


compensating for this through increased performance and efficiency gains. 


 


- We are improving mix and pricing on the performance side. 


- We are reducing complexity for our customers and minimising one-time 


costs. 


- And we are streamlining our internal processes and structures. 


 


We want to internally finance all relevant upfront investments. We decide 


ourselves the path we are taking. 


 


We are on course to meet our goals for 2017 – despite the volatile environment 


and added challenges, such as the diesel debate in Germany. 


 


We will remain a highly flexible, forward-looking company. That is why financial 


stability and health are so important to us. They will serve us well during our 


transformation into a tech company.  


  


Thank you. 
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CONSUMPTION AND EMISSION DATA. 


 


 BMW i3: fuel consumption combined: 12,9 kWh; CO2 emissions combined: 0 


g/kg 


 BMW i3s: fuel consumption combined: 14,3 kWh; CO2 emissions combined: 0 


g/km 


 BMW i8 Coupé: fuel consumption combined: 1,9 l/100km; CO2 emissions 


combined: 42 g/km; electric power consumption combined: 14,0 kWh/100 km 


 BMW i8 Roadster: fuel consumption combined: 2,1 l/100km; CO2 emissions 


combined: 46 g/km; electric power consumption combined: 14,5 kWh/100 km 


 BMW M5: fuel consumption combined: 10,5/100 km; CO2 emissions combined: 


241 g/km 


 BMW M760Li xDrive: fuel consumption combined: 12,8 l/100 km; CO2 


emissions combined: 294 g/km 


 Rolls-Royce Phantom: fuel consumption combined: 13,9 l/100km; CO2 


emissions combined: 318 g/km 


 


Fuel consumption figures based on the EU test cycle, may vary depending on the tyre 


format specified. 


Further information on official fuel consumption figures, specific CO2 emission values 


and the electric power consumption of new passenger cars is included in the guideline 


"Guideline for fuel consumption, CO2 emissions and electric power consumption of new 


passenger cars", which can be obtained from all dealerships, from Deutsche Automobil 


Treuhand GmbH (DAT), Hellmuth-Hirth-Str. 1, 73760 Ostfildern-Scharnhausen and at 


http://www.dat.de. 


 



http://www.dat.de/
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STRATEGY NUMBER ONE > NEXT.
THE RIGHT ANSWER AT THE RIGHT TIME.


> Brands & Design


> Products


> Technologies


> Customer Experience & Services


> Digitalisation


> Profitability


CULTURE


STRATEGIC 
APPROACHES


COMPETITIVE
ADVANTAGE


VISION







THE LARGEST MODEL OFFENSIVE IN THE COMPANY’S HISTORY.
40 AUTOMOBILE LAUNCHES IN 2017 AND 2018.


MINI


Countryman


BMW 5 Series BMW 4 Series BMW 2 SeriesBMW 1 SeriesBMW M760Li


BMW 6 Series


Gran Turismo


BMW X3 BMW M5 BMW X2 BMW i3s Rolls-Royce


Phantom







… AND WE WILL KEEP THE MOMENTUM ROLLING IN 2018. 


BMW i8


Roadster


BMW


8 Series


BMW X7 BMW Z4 BMW K1600


Grand America


…BMW M8







THE LUXURY SEGMENT IS OUR HOMETURF.
IN 2018 WE WILL FURTHER EXPAND OUR MARKET SHARE.







IN 2018 IT’S ALL ABOUT “X”.
WE INVENTED THE X STORY. NOW WE ARE WRITING A NEW CHAPTER.







FIT FOR THE FUTURE: WE ARE CREATING OUR OWN PATH FORWARD. 
OUR FOCUS IS ON E-MOBILITY AND AUTONOMOUS DRIVING.


AUTONOMOUS


DRIVING


E-MOBILITY


FOCUS
2018







E-MOBILITY: WE ARE INDUSTRY FRONTRUNNERS. 
WE HAVE THE BROADEST PRODUCT OFFERING ON THE ROAD.







BMW i VISION DYNAMICS INCORPORATES THE POSSIBILITIES OF E-MOBILITY.
FULLY ELECTRIC. RANGE OF 600 KM. PURE DYNAMICS.







OUR CLEAR ROADMAP:
25 ELECTRIFIED MODELS BY 2025, INCLUDING 12 FULLY ELECTRIC CARS.


2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025


BMW X3 BEV


MINI Cooper S E
Countryman ALL4


BMW i8


BMW X5 
xDrive40e


iPerformance


BMW 5 Series
iPerformance


BMW 330e
iPerformance


BMW 740e
iPerformance


Fully electric


BMW i8 Roadster
BMW  530Le BMW 225xe


iPerformance
BMW X1 xDrive25Le


iPerformance


BMW i3
60 Ah / 22 kWh


BMW i3s
94 Ah / 33.2 kWh


BMW iNextMINI BEV
BMW i3


94 Ah / 33 kWh


Plug-in hybrid







THINKING BEYOND THE MOTOR.
WE ARE ACTIVELY DRIVING THE EXPANSION OF THE CHARGING NETWORK.


>130,000
charging points by the end of 2017


with the BMW i ChargeNow customer card







AUTONOMOUS DRIVING: WE DO IT THE BMW WAY.
THE CUSTOMER’S SAFETY IS OUR TOP PRIORITY.







FIRST CAMPUS FOR AUTONOMOUS DRIVING.
WE ARE AT THE FOREFRONT OF THE INDUSTRY WITH STRONG PARTNERS.


© Business Campus, wilkdesign.de







CONNECTED. CONTINUOUS. COMFORTABLE.


Remote Control


Parking


Steering and


Lane Control


Surround


3D-View







AUTONOMOUS AND CONNECTED.
EXPERIENCE MOBILITY ON A DIFFERENT LEVEL.







20 YEARS OF EXPERIENCE AND A PIONEER IN CONNECTIVITY.
10 MILLION CONNECTED VEHICLES ALREADY ON THE ROAD.







NEW CUSTOMERS. NEW POSSIBILITIES.
EXPANDING OUR MOBILITY SERVICES.


ChargeNow ParkNow BMW
Connected


DriveNow ReachNow Digital Energy
Solutions







IMPLEMENTING DIGITAL CHANGE INTO OUR WORKING ENVIRONMENTS.
AGILE. ANTICIPATIVE. ADAPTIVE.







DON’T JUST TALK THE TALK. WALK THE WALK.
WE DELIVER ON OUR PROMISES.


2013: BMW i3


2014: BMW i8


200,000
electrified vehicles


Highly automated test fleet


100,000 electrified vehicles
in 2017


Autonomous / fully electric
driving in the BMW iNEXT 2021


25 electrified models by 2025


Profitability in target corridor







4 December 2017


THANK YOU.
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STRATEGY NUMBER ONE > NEXT CONTINUES THE SUCCESSFUL BUSINESS 
DEVELOPMENT AND CHARTS THE COURSE FOR AN INNOVATIVE FUTURE.


Strategy Number ONE


2007 2016


NUMBER ONE > NEXT


 BMW i


 EfficientDynamics


 Services


 Electrification as the new normal


 Autonomous driving


 Digitalization


+







AS A DRIVING FORCE OF INNOVATION, iNEXT WILL SET NEW STANDARDS FOR 
THE MOBILITY OF THE FUTURE.


BMW iNEXT
Driving force of innovation.


iNEXT


accelerates emotions


iNEXT


simplifies driving


iNext fosters


networking


iNEXT improves 


experiences


Strategic cooperation


Design /  Interior of 
the future


Artificial
intelligence


Highly automated / 
autonomous driving


Connectivity
E-Mobility/ 
Lightweight 
construction







1
DRIVE TECHNOLOGY







IN GLOBAL MARKETS WITH DIFFERING LEGISLATIVE, INFRASTRUCTURE AND
CUSTOMER DEMANDS, FLEXIBILITY IS KEY.


 NEV legislation


 License plate lottery


 Massive market regulation


 Focus on BEVs


 Challenging CO2 requirements


 Customers reluctant as regards xEV


 Very heterogeneous legislation, 


depending on country


 ZEV legislation


 Low fuel prices


 BEV focus on US West and 


East Coast


RoW: 


 Challenging infrastructure for EVs


 Heterogeneous customer demands







OUR R&D ACTIVITIES ENSURE OUR TECHNOLOGICAL 
LEAD IN E-MOBILITY.


Fuel cell


E-drive


Digitalization


Charging


HV batteryCell


Stationary 


battery


Power 


electronics


Variants


HEAT, CCU, HVS 


flat battery, cell formats


Gen 5 modular kit


PHEV & BEV


scalable from UKL to GKL


Agile development methods


faster & more efficient


New business segments


Stationary batteries


Cost leader 


for BEV


Ensuring lead in innovation


Patent initiative


Charging


Qualification 800 V, 300 kWPerformance leader


HEAT XL 300  kW


Field data analysis


Early fault detection 


(diagnosis) 


360°


Technology project  on battery technology


Product expertise  for cells


Ensuring supply of 


commodities and production 


capacities







FLEXIBLE MIX OF DIFFERENT DRIVE SYSTEMS THANKS TO THE PREPARATION OF 
VEHICLE ARCHITECTURES AND QUALIFICATION OF PLANTS TO HANDLE BOTH
E-DRIVES AND COMBUSTION ENGINES. 


Plug-in hybrid Combustion engineBEV


 Suitable for large volumes


 Emotional


 Range up to 700 km (WLTP)


 Power PHEV (>> 100 kw)


 Range up to 100 km (WLTP)


 48 V


 Leading in terms of CO2 and 


other emissions







BEV Power PHEV / PHEV Efficient Dynamics NEXT


RWD architecture
(CLAR WE)


FWD architecture 
(FAAR WE)


Electrification 


module
(5th generation)48V


THANKS TO THE ELECTRIFICATION OF ARCHITECTURES AND THE 
SCALABLE E-MODULE, THE BMW GROUP HAS THE FULL ABILITY TO ACT.







* Only available  in China
** LCI: Life Cycle Impulse


*** Launch date not yet confirmed


PURE ELECTRIC


PLUG-IN 


HYBRIDS


BMW 225xe
iPerformanceBMW i8 BMW  530Le*


BMW 740e / 740Le
iPerformance


BMW X5 xDrive40e
iPerformance


BMW i3 60 Ah BMW i3 94 Ah 
BMW X3


BEV
MINI 
BEV


BMW
iNEXT


BMW i8 Roadster


2013 2014 2015 2016 2017 2018 2019 2020 2021


BMW 330e
iPerformance


LCI BMW i3 & i3s**


BMW 530Le 
iPerformance* 


BMW i
Vision Dynamics***


0


40,000


80,000


120,000


160,000


200,000


200,000 electrified vehicles sold.


03/1603/15 01/1703/1411/13 09/15 09/1609/14 per 
09/17


target 
2017


MINI Cooper S E 
Countryman ALL4


BMW 5 Series
iPerformance 


BMW X1 xDrive25Le
iPerformance*


Sales BMW i, BMW iPerformance and electrified MINI vehicles


?


THE BMW GROUP’S ELECTRIFIED MODEL RANGE IS ON TARGET 
WHEN IT COMES ON LINE-UP AND SALES. 







2
AUTONOMOUS DRIVING & 


ARTIFICIAL INTELLIGENCE







FIRST AUTOMATED DRIVING IDEAS CONTINUOUSLY DEVELOPED –
STARTING MORE THAN TEN YEARS AGO.


Fully automated remote valet parking 


(2015).


Remote Controlled Parking


(2008).


Highly automated driving on the 


motorway (Gen1: 2011; Gen2: 2014)


Test fleet up and running (2017). 


Emergency stop assistant 


(2009).


Highly automated driving Munich to 


Geneva (2016). 


BMW Track Trainer


(2006).


Highly automated driving at the limits 


of vehicle dynamics (2014). 



140411_BMW_HAF_Highlightfilm.mov

140411_BMW_HAF_Highlightfilm.mov

NHA_.mp4

NHA_.mp4

BMW XXTracktrainer Nordschleife.wmv

BMW XXTracktrainer Nordschleife.wmv

Drift_Asistent_LasVegas_1080p_HD.mp4

Drift_Asistent_LasVegas_1080p_HD.mp4





HIGH COMPLEXITY OF AUTONOMOUS DRIVING.


Driver


No assistance


Transfer of responsibilityIndividual Machine


Hands off


Semi-automated


Feet off


Assistance


Eyes off


Highly automated


Attention off


Fully automated


Passenger


Autonomous


20 1 3 4 5


(L 0) (L 2)(L 1) (L 3) (L 4) (L 5)


Transfer of responsibility







SENSOR FUSION, ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING MAKE
TARGET-ORIENTED ENVIRONMENT MODELS POSSIBLE.


ARTIFICIAL INTELLIGENCE


FLEET
DATA


BACKEND


275/459
275/459


205/310
165/345


Labeling of Training Data


On-Board


Evolution Through Training


Perception, Sensor fusion


Plan Execution, Motion Control Mission and Trajectory Planning


Simulation and Sign-off


Scene Understanding


MODEL
UPDATE


Off-Board







TECHNOLOGY DEVELOPMENT OF AUTONOMOUS DRIVING: VARIOUS PLAYERS 
CONSOLIDATE INTO  14 TECH STACKS AND FORM NETWORKS.







NEW SOLUTIONS FOR INTERIORS THROUGH DIGITALIZATION AND AUTONOMUS
DRIVING.


– Living environment seamless integrated


– Operation intelligent, personalized


and intuitive


– Retreat with new ways of


communication


– Room for new usecases







THANK YOU FOR YOUR ATTENTION.
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FLEXIBLE ARCHITECTURES.


E-Mobility | December 2017. Page 2







BMW GROUP’S ELECTRIFICATION PATHWAY. 


E-Mobility | December 2017. Page 3
Battery Electric Vehicles (BEV)
Plug-in Hybrid Vehicles (PHEV)
Life Cycle Impulse (LCI)


Roll-out BMW i Performance


Upgrade BMW i3


LCI BMW i3, new BMW i3s


MINI Electric (PHEV)


today


Building-up expertise


Technology innovation


Project i


BMW X3 BEV


MINI BEV


BMW i Vision Dynamics BMW iNext


I. PIONEERING II. ELECTRIFICATION OF CORE PORTFOLIO III. SCALABILITY AND FLEXIBILITY







FLEXIBILITY IS THE KEY FOR E-MOBILITY. 
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2016 2025


Share of BEV/ PHEV 


25%


15%


BEV PHEV


?







BMW i. FROM “BORN ELECTRIC” TO “ONE PLATFORM SERVES ALL”.
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2013 FROM
2021 ON“Born electric”


One platform 
fits all powertrain


derivatives…


Plug-In-Hybrid Pure electricCombustion engine







SAV – EV


SAV – Combustion Engine


CONVENIENT INTEGRATION OF THE ELECTRIC DRIVETRAIN IN HIGH CARS.
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High Battery







OUR VEHICLE ARCHITECTURE ENABLES INTEGRATION OF CONVENTIONAL 
DRIVE TRAINS, PHEVS AND BEVS IN THE SAME MODEL-LINE.
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Combustion engine PHEV BEV


PHEV-prepared since 2015 Additional BEV-integration starting 2021


PHEV







COMMON MODULAR SYSTEMS FOR ALL DRIVETRAIN-VERSIONS.
INCREASED FLEXIBILITY AND REDUCED INVEST.
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Electric VehiclePlug-in Hybrid


delta-parts different to conventional drivetrain


Identical driver 
position


Body


Sedan as example


Interior (cockpit,
center console, seats)


Chassis / wheelsFirewall, steering, 
climate control


Architecture with
common components







CHALLENGES OF BEV INTEGRATION IN LOW VEHICLES.
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Maximum electric range


Flat battery with high 


energy-density and 


max. length and width


Moderate increase in 


height, uncompromised 


interior


Optimize battery 


height and 


underbody-space


Low driving 


resistance/ 


available energy


Challenge: 


Best-in-class driving


performances


Integration of powerful el. 


machines in front- and rear-axle.


Battery-design with high power-


output


Ideal package, weight and 


safety


Custom-made 


electric machines 


and battery 


Adequate


Power/ Torque







MODULAR E-TOOLBOX.
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THE ROAD TO 2025: WIDE ROLLOUT OF PHEVS AND BEVS WITH NEXT GEN OF 
MODULAR ELECTRIC POWERTRAIN.


E-Mobility | December 2017.


2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025


Plug-In-Hybrid


GEN 3


Pure electric


BMW i8


BMW X5 
xDrive40e


iPerformance


BMW 5 Series
iPerformance 


BMW 330e
iPerformance


BMW 740e
iPerformance


BMW i8 Roadster


BMW  530Le BMW 225xe
iPerformance


BMW X1 xDrive25Le
iPerformance


MINI Cooper S E 
Countryman ALL4


GEN 4 GEN 5


BMW X3 BEV


BMW i3
60 Ah / 22 kWh


BMW i3s
94 Ah / 33 kWh BMW iNextMINI BEV


BMW i3
94 Ah / 33 kWh


Page 11







GEN3 AND GEN4 UP TO 2020: EMOTIONALISATION OF OUR EXISTING 
xEV DRIVE TRAIN ARCHITECTURES.


E-Mobility | December 2017.


PHEV P2


Example: 7 Series 


+10 kW
electric power


eRW WLTP: 33 km  46 km


0-100km/h:      5,4 s  5,2 s


elec. Range WLTP:    


0-100 km/h:


PHEV axle hybrid


Example: i8 LCI


+10 kW
electric power


eRW WLTP: 30 km  50 km


0-100km/h:       4,4 s  4,4 s


+10 kW
electric power


eRW WLTP: 150 km  235 km


0-100km/h:      7,2 s  6,9 s


elec. range WLTP:    


0-100 km/h:


BEV


Example: i3s


elec. Range WLTP:    


0-100 km/h:


+40% 
electric range


+60% 
electric range


+60% 
electric range
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INTEGRATION OF E-MASCHINE, GEARBOX AND POWER ELECTRONIC 
IN ONE SYSTEM. 


E-Mobility | December 2017.


Vehicle IntegrationToday Tomorrow


Power Electronics


E-Machine


Gearbox


E-Machine, Gearbox and Power 


electronics fully integrated


Weight reduction


Securing technological leadership


Increase of power density


Cost reduction


Adaptive production system


New semi-conductor technologies (SiC, GaN)
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OUR FUTURE PHEVs: UNCOMPROMISING CUSTOMER VALUE PROPOSITION.
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INDUCTIVE CHARGING.
GREATER CHARGING CONVENIENCE.


BMW DRIVING DYNAMICS GENES.
BALANCED AXLE LOAD DISTRIBUTION, 


LOW CENTRE OF GRAVITY.


SEATING COMFORT.
BATTERY INTEGRATION WITHOUT LOSS OF COMFORT.


LONG-DISTANCE DRIVEABILITY.
LOW FUEL CONSUMPTION AND 


LARGE-VOLUME FUEL TANK.


HIGH ELECTRIC RANGE.
INCREASED BATTERY CAPACITY.


MAXIMUM PERFORMANCE.
TUNED ELECTRIC POWERTRAINS.


UTILITY VALUE.
MAINTAINS FULL LUGGAGE VOLUME.


PHEVs must be refined to offer customers an uncompromising value proposition.







BATTERY CELL.
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BATTERY PERFORMANCE IS THE BASIS FOR SUCCESS OF E-MOBILITY. 
LI-ION TECHNOLOGY IS THE ENABLER FOR CURRENT ELECTRIC VEHICLES. 


E-Mobility | December 2017. Page 16


negative


electrode


positive


electrode


anode


graphite


cathode


metal oxides


electrolyte separator


1882 1972 2013







BMW INHOUSE DEVELOPMENT AND PRODUCTION OF BATTERY MODULS AND 
PACKS SINCE 2008. FULL COMPETENCE IN CELL DESIGN. 


E-Mobility | December 2017. Page 17


Development 


and Production


Inhouse


Full Specification


and Design 


Competence


xEV Vehicle Battery Pack Subsystem/Module


Subcomponents / Electrodes Jelly Roll Cell
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R&D


… in combination with worldwide network


Materials & Analytics


Securing Supply Prototypes & Testing


BMW Compentence Center Battery Cell


BMW CONTINUOUSLY INCREASES CELL COMPETENCE TO ENHANCE THE 
LEVERAGE FOR REALIZATION OF CUSTOMER RELEVANT INNOVATIONS. 







Key Performance Indicators Vehicle


BATTERY DEFINES PERFORMANCE AND COSTS OF ELECTRIC VEHICLES. 
MATERIALS DOMINATE COST STRUCTURE. 
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Key Performance Indicators Battery Cost Structure Battery


Temperature


Performance
[kW, kWh@ -25ºC]


Peak Power
[kW]


10s, 50% SoC,


25ºC


Energy


Density
[Wh/l]


Specific


Energy
[Wh/kg]


Lifetime
[Cycles, years]


Charge


Current
[A]


Cost
[€/kWh]


Safety
[hazzard level @


abuse tests]







SUBSTANTIAL ENERGY DENSITY INCREASE AND COST REDUCTION EXPECTED.
HIGHEST POTENTIAL FOR IMPROVEMENT ON MATERIAL LEVEL.
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Integration Levels of Battery Energy Density and Costs


Time


85% 80% 70%


145%
170% 185%


100%


100%


tbd


230%


NCM 811/Li


Solid state


electrolyte


NCM 811/Si-CNCM 811/CNCM 622/CNCM 111/C


Today Li-Ion optimization All Solid 


State


Energy


Density


Costs per


kWh *


* Costs per Cell depend on Cellsize and might increase on a per Cell basis.







BMW CONSIDERS TOTAL VALUE CHAIN OF CELL –
FROM CRADLE TO GRAVE. 
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Raw Materials and Refining


 Environmental and social


standards


 Raw material optimised for


chemistry design 


 Use of recycled raw materials


 Securing raw material supply


Cell Design and Production


 Optimised performance/costs


based on BMW application


 Securing production capacity


 Reduction CO2 footprint


Battery „2nd Life“


 Cell/module/pack design 


allows for secondary use


 Application on BMW sites


 Business Modells to secure


markets


Recycling


 Cell/modul/pack design to


foster recyclability


 Development of recycling


processes with ability to close


material loops


 Securing recycling capacities







INTERNAL CELL HEATING TO IMPROVE LOW TEMPERATURE BATTERY 
PERFORMANCE IS AN EXAMPLE FOR BMW INNOVATION.


Identification of IP: Start-Up EC-Power, USA  


Joint Development /Proof of Concept


Test on Industrial Scale incl. Cell Build at BMW


Realization and Test in a Vehicle
< 0°C


> 20°C


Pre-Conditioning


< 30 Seconds


Power


Range


Concept: Internal Cell Heating From the Idea to Realization


Cell with int.  Heating


Modul Design Integration in Battery First BMW Cell in Vehicle


Modul Battery Vehicle


BMW Cell Design
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ALL-SOLID-STATE:  IMPROVEMENT OF ENGERY DENSITY AND COSTS.
BMW EVALUATES AND ACTIVELY DRIVES THE TECHNOLOGY.


Material Groups


Roll-to-Roll 


All-Solid-State Electrodes
Cell Stack 1Ah All-Solid-State Cell


Screening and Evaluation of Concept


Identification of Partner with high Potential


Joint Development /Proof of Concept


Electrodes Cell Assembly ASSB Cell


Areas of Activities Selection of Engineering Partner
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