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Executive Summary

IBM is uniquely positioned to address todays challenges in ADAS/AD
testing, bringing together technology, assets and know-how from

—the storage and archive landscape — from physical storage solutions to
virtual cloud-based ,software-defined-storage*

—data transmission and data compression
—essence management in the media industry

—systems and software engineering in the automotive industry including
simulation and testing

thus helping automotive OEMs and Tier-1s to optimize current workflows
and significantly reduce costs for ADAS/AD related video data
management.
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Welcome to the STIXEL world!

Continental Stero Cam for Automotive

http://www.scs.ch/ueber-scs/departments/felix-eberli.html

http://www.6d-vision.com/autonomousdriving

© 2016 IBM Corporation



SGM Stereo on SCS Zynqg Box

Scale, Crop, Image Warp, SGM Stereo, GigE Streaming

PS DDR3 PLDDR3 PL DDR3
32 Bit 16 Bit 16 Bit
Processing System ‘ P .
rammable Logic:
—] Static Memory Controller Dynamic Memery Controller rog
G| " Guiad-SPI, NAND, NOR DOR3, nnmwmm System Gates, DSP, RAM

PS GigE ggd

Additional Accelerators

Display

Video Frame
Capture +
DeBayer +
Scale + Crop +
. UART Sensor
Camera_2 © oy o Communication

AX]

i
i
i
1
Image Warp i
' GigEthernet
i
]
1
|
[}
i

Packer

www scs.chifpgabox

SYC ]S £ XILINX.

super computing systems £ XILINX > ALL PROGRAMMABLE.



_= "
- — r——
I —— -
[ 4 BN ]

Research Papers:

© 2016 IBM Corporation



_= "
- — r——
I —— -
[ 4 BN ]

Research Papers:

© 2016 IBM Corporation



Agenda

O 000

Advanced Driver Assistance Systems & Automated Driving (ADAS/AD)
Testing ADAS/AD Systems
IBM Solution Approach

Summary

© 2016 IBM Corporation



il

o]
bl

Growth and Importance of Advanced Driver Assistance Systems
(ADAS) and Autonomous Driving (AD)

= ADAS features are becoming part of all kind of vehicles,
Including increasingly small/midsize passenger cars

—70% of all serious accidents could be avoided
by Driver Assistance Systems according the
BAST Germany

— Standardization and customer expectations are
leading to further significant ADAS growth

= ADAS is seen as between “Level 2” and “Level 3" on the way to a fully
“Level 5” Autonomous Driving (AD)

— SAE Level 2 Definition: Driver needs to monitor; Level 3: Driver does not
need to monitor, but must always be in a position to resume control;

= All major OEM and Tier-1 are currently implementing and testing
AD functionalities

© 2016 IBM Corporation
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Developing and Testing of ADAS/AD Systems is highly complex

Automobile

E/E networks

ECUs 1SO26262,
- Basic SW

- Application SW ASPICE ...

Sensors
- Camera(s)
Radar : : : : . _
Lidar - Model in the Loop (MiL) - SiL - HiL - ViL - DiL
Ultrasonic
GPS
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What is a HIL Station ?

Hardware-in-the-loop (HiL) simulation, is a
technigue that is used in the development and
test of complex real-time embedded systems.

HiL simulation provides an effective platform
by adding the complexity of the plant under
control to the test platform. The complexity of
the plant under control is included in test and
development by adding a mathematical
representation of all related dynamic systems.

https://en.wikipedia.org/wiki/Hardware-in-the-loop simulation
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Automotive industry generates large amounts of video data —
used in various ADAS/AD development and testing processes

= Storage of these video
data is very costly

» Handling of these data
Is difficult i.e. due to
high required bandwith

= For testing purposes
video data are much
more complex in
comparison to discrete
bus Signa's’ e|ectr0nic Sources: Images from hitps://www.youtube.com/watch?v=4iW0fJ80VG8

https://www.youtube.com/watch?v=dhEgD6ZFIQE https://www.youtube.com/watch?t=21&v=390MYkx89j0
values, etc.

» Video Data must be synchronously captured, stored, modified and
executed with other testing data such as CAN, FleyRay, Radar, LIDAR,
HiSonic, etc.
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Exemplary Test Process — Test of a Camera-based ADAS System

14

Test Drives — capturing:
- Video Sequences

- other Sensor Data

- CAN, FlexRay, others

- GPS

- manual annotations

| 1h=260h

Tagging Video Sequences
- Definition of ,Ground Truth”

. f

many short

N

iteration cycles

\

Generating Test Cases/Suites
- incl. required Stimuli
(i.e. Radar, Lidar)
- incl. required Models
(i.e. HiL Simulator)
- incl. expected reactions
(i.,e. CAN/FlexRay)

l

Test Execution
- today still HiL dominated

(real-time)
V

Analysis of Test Results
- comparison with Ground Truth
- statistics, etc

v

Analysis of Discrepancies
- high manual efforts
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Major Challenges (as of Jan 2016)

15

. How to implement & operate an efficient storage, workflow and

management system within the different testing environments?

. How to distribute video data globally within an enterprise?

. How to (automatically) tag and label video data?

. How to embed video data management into system and software

development and quality management?

. How to preserve digital data for decades in a secure and

cost effective way?

© 2016 IBM Corporation
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IBM Solution Elements (1-1) L. How to implement &

operate an efficient storage
and management system?

= Storage Solution: IBM Elastic Storage Server with Spectrum Scale
Software and IBM LTFS-EE Tape Library enables an economic storage
system mix meeting diverse access and distribution requirements

» Cost-effective ,tiering“ and ,staging“ of different storage elements based on
Spectrum Scale as best format for media files:

— Spectrum Scale client OS driver for HIL workstations in order to support
,hative“, high bandwidth access to videos on Global Namespace

—High Performance IBM Elastic Storage Server

—IBM Tape as cost-efficient storage tier

— Spectrum Scale compression feature

I Global Name Space
My e ey

— Suitable load and distribution times for
: IBM Spectrum Scale
ADAS and AD testing supports all media

— Spectrum Scale encryption feature

o Spans flash, disk and tape media




IBM Solution Elements (1-2): IBM Spectrum Scale (GPFS)

Information Lifecycle
Management

Advanced replication
(sync & async)®

‘/

Standard protocols
(POSIX,NFS,
SMB,Swift)

Global Namespace

High availability .

; N
Physical
server

| N
Physical
server

Physical
server

o
Native Encryption

and
Secure Erase

Backup and recovery
services

Physical

server

Active File
Management

e
Native

declustered
RAID
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IBM Solution Elements (1-3)

IBM Spectrum Scale software lets you build an extremely flexible architecture

on aworldwide scale

Tokyo

I I _LL I I I I Seoul

S WOB IN Munich

Case 1. Case 2: Case 3: Case 4:
Initial system Add Performance Increase Capacity Global Share
= 2 servers with Spectrum = Add compute nodes = Add any storage = Use Active File Management
Scale Software . (BYOD) to expand your global

| Faster Network _ o namespace

= Fronting 100 TB storage = Virtually unlimited
scaling = AFM is part of Spectrum
Scale

19 © 2016 IBM Corporation
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IBM Solution Elements (1-4)

IBM Spectrum Scale
Transparent Cloud Tiering
uses IBM Cleversafe as
online, gloal Object
storage archive.

“' 1 f =

S3

Cleversafe Object |,
rox

U=
c 2
Q n
a5
o 2
=.
- .|
(Qf—i‘

,On- & Off Premise or mix*

,On Premise*
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IBM Solution Elements (1-5)

NEW!
https://www.cleversafe.com/

Leveraging New Object Storage Technologies

= Unstructured data store

» Flat names space organized in buckets/containers

» Simple RESTful access (GET, PUT, DELETE) using S3 or Swift
» Designed for very large scale (>500 TB)

= Designed for global access/distribution

= Designed for eventual consistency

= Access granularity is whole object (no in place updates)

» Read mostly write once data: images, video, audio, scans, etc.

21 © 2016 IBM Corporation
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IBM Solution Elements (1-7)

* |IBM Archive and Essence Manager (AREMA) is a well-tested solution in the
media industry, used at many broadcasters, especially in Germany with a very
high market coverage

» AREMA offers a workflow orchestration around media files with more than 100
media services for transporting, transforming and manipulating media files

» Orchestrates external systems, e.g. IBM video recognition and tagging solution
and others

» AREMA is a middleware and integration software — connecting different media
systems, works as bridge between (legacy) media systems

* AREMA can easily be adapted to the automotive ADAS/AD testing needs

22 © 2016 IBM Corporation
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IBM Solution Elements (1-8)

= |IBM Archive and Essence Manager (AREMA) significantly improves
—the handling of many large video files
—the editing, transcoding, splitting and merging

—the storage costs by combining various storage solutions, integrating them
seamlessly

—Integrating existing testing silos with data-centric workflows
—browsing and searching of videos with the AREMA media portal

—the integration with other testing tools and environments, from HiL to ADTF
and others

23 © 2016 IBM Corporation
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IBM AREMA Customers (as of Nov 2015)
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WDR
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IBM Solution Elements (2-1) 2. How to distribute

video data globally
within an enterprise?

Overcome limitations in classic TCP/IP transfer
by using Aspera patented FASP protocol

Reliable speed for data-transfer on your existing network

25 © 2016 IBM Corporation
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IBM Solution Elements (2-2)
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Solution:
1. Offload data to a local datastore
2. Send data by ,Aspera Global

High-Speed File Sync* to HQ

3. Further processing

© 2016 IBM Corporation
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IBM Solution Elements (3-1) 3. How to (automatically) tag

» |IBM Multimedia Analysis and Retrieval System (IMARS) is a trainable system
for classifying images and video automatically based on visual contents

» IMARS creates classifiers from training examples using visual feature extraction
and machine learning

* IMARS provides a large number of built-in visual feature representations that
enable learning of highly effective semantic classifiers

= Can be trained and adapted for a variety of domains — natural photos, Web
video, social media, medical images

27 © 2016 IBM Corporation
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IBM Solution Elements (3-2)

* |IBM Multimedia Analysis and Retrieval
System (IMARS) is constantly enhanced by
current IBM Research amongst others within
IBM Watson group

» Exemplary real-life projects include

— Collecting large data sets of dash cam
video (public, cameras)

—Vehicle and people detection, tracking and
trajectory analysis

— Traffic and congestion analysis
— Sign detection

— Safety modeling

28
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IBM Solution Elements (4-1)
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4. How to embed video data
management into development and
guality management?

» OSLC — Open Services for

Lifecycle Collaboration —is an
open standard for integrating
systems- and software
development tools

Various OSLC adapters already
exists to integrate IBM Rational
tools with tools like: National
Instruments (NI), Mathworks,
Mentor Graphics, Siemens PLM,
Wind River and more

IBM Rational Quality Manager
and IBM Rational DOORS are
used by many Automotive OEMs
and Supplier for Quality and
Requirements Management

© 2016 IBM Corporation
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IBM Solution Elements (4-2)

Leveraging OSLC and IBM Rational tools allow to build a seamless
integrated tool chain for an effective Collaborative Lifecycle Management
é Y

Rational DOORS Rational Quality Manager

Rational DOORS = Test Planning
Next Generation

Rational Team Concert

Rational ClearQuest
= Test Construction

= Test Execution Vo=

= Team Collaboration

= Reporting & Dashboard

OPEN SERVICES

System
HilL Under
Test
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IBM Solution Elements (5) 3_. |:|[0}/thq[ preserve
Igital data”

We assume that for each model series / SOP, related video data must be kept for
potential warranty issues and must therefore be cost-efficient archived.

We propose a solution which is based on two well-proven IBM product lines:
» IBM Tivoli Storage Manager (TSM), now market as IBM Spectrum Protect

—Is a data protection platform that gives enterprises a single point of control
and administration for backup and recovery

—enables reliable, cost effective backups and fast recovery for virtual, physical

and cloud environments of all sizes, leveraging amongst others the IBM Tape
Technology

* IBM LTFS-EE Tape Library, now market as IBM Spectrum Archive

—combines the ease of use of LTFS with the scalability, manageability, and
performance of IBM General Parallel File System (GPFS)

—very cost-efficient solution for ,preserving digital data“
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Summary (1) — Solution Elements

Rational Quality Manager and

SmarTest Asset Manager solution

Rational DOORS and others

Elektrobit ADTF and other
ADTF and testing tools

Test- & Lab Management
+ linkages to Development

AREMA Interfaces

HiL Station(s)

Spectrum Scale
client OS

i

Test Execution

Job Management, Media Portal

<> Ty

AREMA Clients

AREMA Engine

Manage & Control Video & Testing Workflow

IBM Elastic Storage Server

Flash

Disk Tape Cloud

IBM GPFS Software

Storage & Distribution

Site A

Site B

Site C

IBM IMARS
IBM Watson
IBM Reserach

Automatically
Label Videos

AREMA Agents

Tivoli Storage

Manager (TSM)

IBM Spectrum
Protect

LTFS-EE Tape
Library

Archive



||”|]
{III"

o
bl

Summary (2)

IBM offers key solution elements for video data management within
ADAS/AD testing, including

— cost-effective storage of video and testing data (IBM Elastic Storage Server with
Spectrum Scale Software, IBM LTFS-EE Tape Library and IBM Cleversafe)

—media-proven workflow and orchestration middleware (AREMA)
—automatic tagging and labeling (IMARS)

—optimized file transfer at maximum speed (ASPERA)

— cost-effective archive solutions (TSM, Spectrum Protect)

—test and lab-management solutions (IBM Rational) as well as standard-based
Integration to other ADAS system- and software development tools (OSLC)

and related services to design, build and operate end-to-end client-specific
ADAS/AD testing solutions
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