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Vision Perception is Crucial

New era of “fast” Automotive Processor...
but, is our current technology sufficient to
provide Safety in Self-Driving?

Audi chooses nVidia's K1 for the brain of his
SUlOnOMOusoRL Google: 3D Scanning with Ridar

and map-based self-locating

Audi gave some
FAS, which will be
nomous Audi

e heal
calculator, the 192 cores chip of
nVidia, Tegra K1, but also the
Israeli Mobileye EyeQ3 image
processing chip. This is Delphi,
which has been responsible for the
series production of the zZFAS
calculator.

Tesla: Single-lens object
detection with Mobileye

AUDI zFAS with NVIDIA K1

Mobileye EyeQ4
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Aldebaran3: 1SO26262-Compliant Vision Processor
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Aldebaran3 Features
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ABC_CT with Cache-ECC
and Recovery

CAN 1.0A/B and FD
for fast auto network

Recognition Engine
(Now transitioning to ANN)

H.265 Video Encoder and
Decoder for Video Storage
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Aldebaran3: 1S026262-Compliant 1GHz Processor
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Aldebaran3: Automotive Vision Processor

Vertical Integration :
ECU-SW-System-Chip
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Aldebaran5: Automotive ANN Processor

* Al Processor for Autonomous Vehicle & Driver Assistance

1SO26262 ASIL D
Compliant Multi-Core

H.265 Video Recording 0/7

ANN for

€——9 Real-time Recognition

with Power Efficiency

Al processor for
Vision in EVs

Aldebaran5
ABC_ST ||| ABC_ST
ABNC
(x1024 Convolver)
ABC_ST ||| ABC_ST
AB FT-NoC
Ethernet Cam/ISP CAN-ED
NOVA QEI —9
(4K EnC/DEC) Legacy
AB-NZVC
Near-Zero Voltage Core
for Power-off missions
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Searching for a Practical Way to ANN Processor

Carbon
nanotube
Spin
Device
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Memristive /OG ©

Device

Neuromorphic
Research
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Silicon
Cochleas
Sensor
Electronic Nose Application

Silicon Retina

Sensorimotor
System

NeuroDyn
Univ. of Hidelberg
Small Scale Spikey
Neuromorphic
ol P Stanford Aldebaran-ANN
ystem Brainstorm Project in ETRI
Univ. of
Manchester
SpiNNaker Project
IBM 252
Large Scale Digital Synapse Project
Neuromorphic /
Univ. of Hidelberg
Sytem FACETS and
\ Analog BrainScale Project
Stanford
Neurogrid
HRL
UCSD

Neuromorphic

HIiAER IFAT Project
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Practicality

Excerpts from Yann LeCun's
® It's nice to imitate Nature,

® But we also need to understand
® How do we know which
details are important?
® \Which details are merely
the result of evolution, and
the constraints of
biochemistry?
® [or airplanes, we developed
aerodynamics and fluid
dynamics.
® Ve figured out that feathers
and wing flapping weren't

crucial. L'Avion Il de Clement Ader, 1897

® Question: What s the His Eole(Avion) took off from the ground in 1890,

equivalent (_)f a_erodynamics for 43 years before the Wright Brothers, but you may
understanding intelligence? have never heard of it.

L'avion 111 (Aquilon) de Clément Ader. Musée des Arts <L Métiers - Paris 2012
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Neuromorphic Researches in Korea
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Huddles ahead

Over 15x10° Neuron computation per second requires
specialized computing techniques for single-chip applications.

State-of-the-Arts Hardware Configuration Power/Energy
1000 server machines
Google, My Total 16,000 Processor
Andrew Ng, - 1 billion connections 1.6 MW
ICML 2012 & 10 million images (200x200)
3 days Training
Google 3 Server Machine
Andrew Ng [AGPUs, GTX680, 3Tflops, 300W]+ 1.5 kW
ICML 2013 ’ 2xQuadCore CPUJ/server (36Tflops)
3-5 days Training
1 server machine
Oxford. VGG [4GPUs, Titan Black, 5Tflops, 300w] 1.2 kW
i 16-19 layers .
ILSVRC 2014
1.2 million images (20Tflops)
2-3 weeks Training
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Synapse Compiler

Synapse Compiler produces a Neural Network by
restructuring, conversion, compression of state-of-the-art NNs
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Aldebaran5: A Practical ANN Processor
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