‘)algolux

Optimizing a Camera ISP to Automatically
Improve Computer Vision AccuracyE

Marc Courtemanche | Atlas Product Architect

mc@algolux.com

|

X

WEBINAR
March 30, 2021




S 3100/UX e2021aL60LUx

Agenda

Challenges
Camera ISP Tuning
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Computer Vision at Scale
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Atlas Cloud-Enabled Workflow
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Typical Camera System

Bad Pixel @
Correction
I I I I I- -l
Computer
Demosaic Denoise Gl Vision

Correction
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Image Tone
Enhancing Mapping

Metering

Lens Sensor
Image Signal Processor (ISP)
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Lens Sensor ISP
parameters parameters parameters

Massive parameter space controls the image quality for each camera configuration

c 3lgoluX ©2021ALG0LUX m& 5



Challenges With Manual ISP Tuning

@9 <22

Resource-Intensive Inefficient

T X

‘It doesn't scale

“Too much cost & time” . )
to my projects

leterin : age : ;
Manually set parameters X 'S | ‘ ? |
Visually inspect results . SR ey J J
®

MANY WEEKS OF LAB TUNING
MANY MONTHS OF FIELD & SUBJECTIVE TUNING Lim ited Uncertain
A " .
Manual tuning does NOT “Good enough?”
work for computer vision” “Uow do | know?”
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Optimize Camy itectures to Improve Computer Vision
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Atlas Automated Workflows

Sensor Module Image Quality Computer Vision
Qualification Optimization / Certification Optimization
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m Reduce lab setup and effort m Optimize camera IQ in days m Optimize cameras to maximize
m Ensure system regs are met m Establish 1Q pass/fail “bar” computer vision accuracy
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Atlas Optimizes Cameras for IQ and Computer Vision
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Efficient Scalable

Get results Any CV task
A VWV in just days and camera
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Optimal Objective

L Atlas Camera Optimization Suite Maximize CV Results driven by
J results clear metrics
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Atlas Workflow for Image Quality and Computer Vision

Detection Model

Trial ISP Parameters

Algolux Atlas Detections

+

Optimization Suite el

Novel Optimization Framework
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Atlas Automates Manual Camera ISP Tuning

S0

Cloud Server

A

3

Atlas Optimizer

Atlas Analytics

ALGOLUX ATLAS
OPTIMIZATION SUITE
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Parameters

Camera Modules

1

Atlas W_WU.

Local
Client

Camera ISPs

Customer CV Model(s)

SECURE
CUSTOMER PREMISES

e 1A .



Atlas Scales to Your Needs
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Atlas Optimizer *

Instance 1 Project 2

Atlas Optimizer .
Instance 2 Atlas Client

Atlas Optimizer
Instance N

ATLAS OPTIMIZATION SUITE
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Atlas and User Components

Components:

m Atlas Optimization Server
Atlas Client
Client Data Docker
Atlas Runtime Storage
ISP instances
CV Algos / 1Q Processors
KPIs Evaluators

Client Runtime
Data Storage

Cloud Server

A

)

Atlas Optimizer

Atlas Analytics

ATLAS CAMERA
OPTIMIZATION SUITE
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Atlas Client Components: ISP, CV/IQ Processor, KPI

A
d3lgolux
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Custom Components

Base Components

m Use Docker to deploy

m REST APIs throughout

m Native and custom KPls
(supported

Use HTTP to call
Component methods
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Front-Facing System: V3H ISP Atlas-Optimized for YOLOv4

Renesas
Sony IMX490 V3H ISP

90 Injected
RAW Images {::}

YOLOv4 OD Model

’ Algolux Atlas Optimization Suite

m ISP optimization for YOLOv4 object detector

m 2500 images total, 90 used for the optimization set
— Remaining images were used for validation
—  Selection balanced lighting, class and object size distribution

m Dataset built from 4 captures during:
1. Midday: Bright daytime images
2. Afternoon: Bright daytime to afternoon
3. Dusk: Afternoon to dusk
4. Night: Night low light
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Computer Vision Optimization: YOLOv4

Optimization Loss Function
A single loss function was used to maximise Mean Average Precision of the object detections.

loss = 1 - mAP(loU>.5)
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Trial Trial
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Image Quality Tracking

Charts and test patterns included in
dataset for each trialed configuration to
measure...

Color Accuracy / Saturation
Tonal Response

SNR

MTF

Overshoot / Undershoot
etc....

While ISP was optimized for CV accuracy...

|Q factors are also tracked through the
optimization runs
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Accuracy Results for YOLOv4 Detector vs. IQ Tuned Baseline

mAP (loU >0.5)

mAP AtIaS B Vendor Configured ISP [l Atlas Optimized ISP
(I0U>.5) Vendor Tuned ISP Optimized ISP y

Midday 0.348 0.367
Afternoon 0.270 0.341

0.3

Dusk 0.168 0.393
Night 0.005 0.286

0.2

Atlas Optimization Summary
m 2%-28% mAP Improvement vs. Baseline 0.1
m Final optimization: 1000 Trials in ~36hrs

0.0

Midday Afternoon Dusk Night
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Example Frames

Vendor
Configured

Atlas
Optimized
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Example Frames

Vendor

Atlas
Optimized
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Example Frames

Vendor
Configured

Optimized
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Example Frames

Vendor
Configured
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Immediately Improve Your Vision System

"@5' Optimize Empower your Q

.~ / CV Performance ol Resources %

7’
7’

7

Optimize your
Vision System

From impossible
to days

(9 Repeatable ‘// Reduce Time f\
& Predictable & Cost Risks \9
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- Questions? ThankYou!
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Empowering Product Creators to

Harness Edge Al and Vision

The Edge Al and Vision Alliance (www.edge-ai-vision.com) is a partnership
of >100 leading edge Al and vision technology and services suppliers, and

solutions providers e

Mission: To inspire and empower engineers to design products that - '._" e
perceive and understand. wu " _.:.'-

The Alliance provides low-cost, high-quality technical educational "t

resources for product developers e d g e al + vision
Register for updates at www.edge-ai-vision.com ALLIANCE

The Alliance enables edge Al and vision technology providers to grow their
businesses through leads, partnerships, and insights

For membership, email us: membership@edge-ai-vision.com

edge ai +vision ALLIANCE" 1

r stems that perceive + understand


http://www.edge-ai-vision.com/
http://www.edge-ai-vision.com/
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Join us at the Embedded Vision Summit

May 25-28, 2021—Online

The only industry event focused on practical techniques and technologies

for system and application creators
 “Awesome! | was very inspired!” Q OQ /‘
* “Fantastic. Learned a lot and met great people.” p m h p d d p d
* “Wonderful speakers and informative exhibits!” V I S I ___.__-__-._=_-.-.---".“: n

Embedded Vision Summit 2021 highlights: .
* Inspiring keynotes by leading innovators S u m m It

* High-quality, practical technical, business and product talks | MAY 25-28

* Exciting demos, tutorials and expert bars of the latest applications and technologies

Visit www.EmbeddedVisionSummit.com to learn more and register (use promo code EARLYBIRD21
by 4/16 to receive your 15%-off Early Bird Discount!)
edge ai +Vvision ALLIANCE

npo ystemns that perceive + understand



http://www.embeddedvisionsummit.com/



