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Todays Agenda 

Innovative Techniques for In-Vehicle Multi-camera Systems 
 

Â Introduction Fujitsu Semiconductor Europe GmbH  
 

Â Conventional multi-camera system 

Â New 360o Wraparound  System 

Â Videos 
 

Â Fujitsu Hardware    
 

Â Discussion 
 

Â Demo 
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Fujitsu at a Glance 

Company Information 
 

4 Headquarters: Tokyo, Japan 

4 President:  Masami Yamamoto 

4 Established: June 1935 

 

4 Revenue:  4,679.5 billion yen 

4 R&D Expenditure:    224.9 billion yen 

 

4 WW employees: 172,000 world wide 

4 Oversee employees:   65,000 oversees 

  

Other Operations Device Solutions 

Ubiquitous 

Product Solutions  
Technology Solutions 

<\B Yen> 

3 

4 3 

4 

Revenue 

FY 2009 Revenue by Business Segment Business Portfolio 
 

4Technology Solutions  
IT-driven business solutions based on our advanced 
technology and high-quality system platforms and services 

 
 

4Ubiquitous Product Solutions 
Personal computers, mobile devices and hard disk drives 

 

 
4Device Solutions 
Logic LSI chips (ASICs, COT, ASSP, Microcontrollers, 
FRAM-embedded logic), Memory LSI (FRAM, FCRAM ) 
and related electronic components are core technologies  

Copyright 2010 FUJITSU SEMICONDUCTOR EUROPE GMBH 2 



FUJITSU CONFIDENTIAL 

Fujitsu Semiconductor Europe GmbH 

Copyright 2010 FUJITSU SEMICONDUCTOR EUROPE GMBH 3 

Fujitsu Semiconductor Europe GmbH 
Headquarters and Warehouse 
 

Å Management, Legal, Administration, Finance 

Å Hardware and Software Design Center 

o Automotive, Embedded 

o Multimedia, Communications, ASIC 

Å Business Development 

Å Sales Office 
 

4Langen, Germany 

Graphics Competence Center 
Design and Application Engineering 
 

Å Hardware and Software Design Center 

o Automotive, Embedded, ASIC 

Å Business Development 
 

4Munich, Germany 

FME Embedded Solutions GmbH (FEAT) 
Engineering Subsidiary 
 

Å Software Design Center 

o Automotive, Embedded, Multimedia 

Å Business Development and Sales 
 

4Linz, Austria 

Regional Sales Office 
 

4Budapest, Hungary 

Regional Office 
 

Å Regional Sales Office 

Å Business Development 
 

4Milan, Italy 

Regional Sales Office 
 

4Paris, France 

Regional Office 
 

Å Regional Sales Office 

Å Mixed Signal Design 
 

4Maidenhead, UK 
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Business Unit Automotive & Embedded 

The Local Competence Centers 
    

Hardware Competences 

 Logic design of GDCs 

 HW-Design with Japan HQ 

 Prototyping of new  Concepts 
(FPGA etc) 

 

Software Competences 

 OpenGL, OpenVG drivers  

 Software (OS) porting 

 SW Tool chain 

 Prototyping/Demo SW 

 

Application Engineering 

 First level customer support 

 Technical support & training 

 Evalboards/kits and Laboratory 

 Failure analysis 

  

Hardware Competences 

 Design of 16/32-bit MCUs/SOCs 

 16FX/FXS MB96300/600  

 FR60 MB91460 

 Cortex R4F MB9DFxxx 

 IP Design 

 

Software Competences 

 Autosar S/W 

 Low Level Driver 

 Prototyping/Demo S/W 

 

Application Engineering 

 First level customer support 

 Technical support & training 

 Evalboards/kits and Laboratory 

 Failure analysis 

  

Software 
Competence Center 

  

Software Competences 

 GUI Competence 

 MMI/HMI Frameworks 

 2D and 3D Graphics  

 Graphics products 

 Software Tools Development 

 Low Level Drivers 

 Mobile Applications  

 Standard Software Protocol 
Stacks 

 

 

Resources and Capacities 

 Around 50 engineers in Austria 

 Back Office Capabilities 

Fujitsu  

Semiconductor  

ES Austria GmbH 
 

Linz / Austria  

since 2009 

Graphics 
Competence Center 

Fujitsu  

Semiconductor  

Europe GmbH 
 

Munich/Germany 

since 2006 

Microcontroller 
Competence Center 

Fujitsu  

Semiconductor  

Europe GmbH 
 

Langen/Germany  

since 1997 
 S
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~ 60 engineers ~ 50 engineers ~ 50 engineers 
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Conventional technology: Top View System 

FRONT 

LEFT RIGHT 

BACK 

4 Vehicle-mounted 

cameras 
Take pictures 

Merge into one  

top view image 

Â Disadvantage: fixed viewpoint  

Â Disadvantage: only 2-3 metres around vehicle can be shown 
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New tech : 360deg Wraparound View 

Processed every 

frame 

on automotive  

hardware 

 

Make polygon 

mesh 

of projection 

surface 

Design 3D 

projection surface 

Camera image 

projection 
 

(texture co-ordinate 

calculation) 

Polygon drawing  

with flexible 

viewpoints 

Off-line editing process on a personal computer 

(Authoring tool)  

Process only if projection shape changes 
 

1. 2. 3. 
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Birds eye view with flexible viewpoint  
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Car model 

Rendering 

Rendering 

Car model 
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Real drive by a car ï example video 
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New Fujitsu Implementation 

Copyright 2010 FUJITSU SEMICONDUCTOR EUROPE GMBH 9 

FLASH 

 

 

Fujitsu 
Emerald L 

 

Display 

Out 1 
Video 

Capture 1 

Video 

Capture 2 

Video 

Capture 3 

Video 

Capture 4 

  

L
e

ft
 

CAM 3 

R
ig

h
t 

CAM 4 

F
ro

n
t 

CAM 1 

B
a

c
k
 

CAM 2 

Cameras 

Display 

Out 2 

Display 

Out 3 

DDR2/3 

Scalable graphics board 

3D Car model 

stored in flash 



FUJITSU CONFIDENTIAL 

Display Controller with Multi-Layering  

Â Multilayer concept (Emerald)  

Advantages of multi-layering 
 

ÂAdjust different refresh rate for different use-cases  

Â Instrument clusters needles requires 60fps  

Â For rotating 3D car models 30fps are enough 

Â Status information can run with low frame rate 

ÂSimple content prioritization  

Ą Saves graphics performance and supports harmonic 
look & feel over all use-cases  

 

Emerald Features 

ÂUp to 8 Layers for each Display Controller 

ÂPosition and size programmable 

ÂColor-Depth selectable per layer 

Â Transparency, per-layer and per-pixel alpha-blending 

ÂEach Layer can appear in one, two or both display areas 

 

Â Singlelayer concept (Competition) 

Disadvantages of single-layering 
 

ÂEvery object in the scene has to run on same needed 
refresh rates with highest possible performance 

Â For required 60fps for Instrument clusters needles the 
rotating 3D car models and status bar needs also to run 
with 60fps 

Ą Overall higher graphics performance needed and 
requires adaptations for each use-case 
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Layer 1 

Layer 2 

Layer 3 

Layer 4 Visible application 

Â Infotainment example with four layers 

 Every automotive application has different needs on 
refresh rates for different use-cases  

 

 

 

 


