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Imagine meeting the promise ofé

ARestoring sight to the blind /S
AAccident-free autonomous vehicles
AHigh-speed collision avoidance
AHarmonious human/robot collaboration

ASurveillance without power drain

This is reality foré @EHronocam
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A paradigm shift is coming to computer vision




A 41" disruption in image sensors
GHronocam

SENSING

(not solely related to ‘Pretty Picture’ parameters)
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From Imaging
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Adapted for static images,
an impossible trade off 1
power vs frame rate

A Data redundancy
A Information loss

A Light-dependent




et ddensing
« events »

By capturing only changes in a
scene,

event-based computer vision Is
optimized for dynamic applications

A Redundancy-free 1000x less data

GHronocam

A Ultra high speed Microseconds precision

A Wide dynamic range 140+ dB




Computer vision market: ~$50B by 2022

TOTAL UNITS(¥)

Mobile

Automotive
Consumer

Industrial Automation
Wearable
Survelllance
Robotics

Medical Devices

6B
300M
200M
150M
150M
125M

20M
oM

(*) vision sensors in units sold in 2020

SourcesTractica Yole M&M, Internal Analyses
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A complete event-based computer vision solution

AUTOMOTIVE: Examples:
5Y CAGR: Collision Warning
= O Line Warning Detection
$8 B J 44 _ 8% Sign Recognition
in 2020 Driver Assistance & Monitoring
4 D
INDUSTRIAL: Examples:
oY CAGR: Inspection
$6 B Autonomous Guided Vehicles
3 1 . 1% Collaborative Robots
in 2020 Pick & Place
EHronocam ( :
SMART IOT: Examples:
oY CAGR: Smart City - monitoring
$ 1 O B Smart Home 7 wake-up
33 . 2% Smart workplace i
in 2020 security & surveillance
\ J
PROSUMER: _ Examples:
oY CAGR: AR/VR/MR
$6 B 0 2 2 5 WERIEES
o % Health Monitoring
in 2020

SourcesTractica Yole M&M, Internal Analyses
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Event-based computer vision




Computer vision: Inspired by Biology

More efficient visual information acquisition

A Biological vision does not
A Machine vision needs Avi s

A Event-based vision uses pixels to capture
relevant information and only the changes in a
scene




Pixel controlled sensor: adapted for dynamic scenes
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Each pixel individually controls its
own sampling rate
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graylevel events

What this means:

Auto-sampling of pixels

Pixel-individual optimization of sampling
Zero-redundancy sampling
Time-domain encoding of exposure
Results

High-speed response (sub-millisecond)
Low data rate (10-1000x less data)
Wide dynamic range (120-140 dB)
Low-power operation (<10mW, QVGA)
Benefits

Real-time vision processing:
tracking, motion f |
with millisecond to microsecond update
rates
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CCAM High Speed Tracking




Event imaging // Frames are absent from the acquisition process

STANDARD CAMERA . @EHronocam

FIXED SAMPLING RATE uS EVENTS SAMPLING




Event imaging impact: Low Bandwidth

STANDARD CAMERA

GHronocom

CONSTANT HIGH BANDWIDTH SCENE-OPTIMIZED BANDWIDTH
NEEDS DECODE/ENCODE TO STREAM STREAM CAN BE PROCESSED DIRECTLY




Event Imaging impact: Ultra-High Speed

STANDARD CAMERA .

EHronocom

Latency of ~1ms based
ON'sS e N S acguiskion
speed
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“Tatency (at
best)

THE SLOWEST PIXEL ACQUISITION ASYNCHRONOUS PIXEL




