ATLAS (Advanced Tech Labs @

SOIm'S Club<> ‘ Sam’s) - Our Journey

July, 2020




Our Team

Talent with mix of experience from AI/ML, AR, IOT, Software Development
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Innovation Portfolio

E-com SC Innovations — ML/AI Driven Insights

-

Cartonization and

Visualization

One time and Seasonal items

FC/SFC Network
Planner

Allocation

Batch Optimization

Order consolidation to improve shipment

& transportcosts

Taaza Insights

insights

Produce quality visibility &

AR Experiences

-

AR

~

See inyour space

AR experience for Furniture
(>100 models launched)

)

In-Club & DC - Computer Vision Solutions

SnG Image
Recognition

Scaleimage recognition
capability to multipleclubs

Meat Cutting QC

Vision based App— POC
Completed

IRAS

Inventory Location using
Computer Vision (BrainCorp
Robots)

Qualityand

Freshness

Strawberry quality & freshness
inspections —Vision based

TrueSpace

Scalable Data collection and
Labelling with Automation
Focus

Watermelon NDT

Inspection

10T and Vision based experiments —

Revisit (Univ/Startup Engagement
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Legends

10T - Auto Replenishment Services

Detergent Auto

Replenishment

Samsung Washing Machine

Auto Replenish
Towels

Kimberly Clark

I L2unched

I Completed/Delivered

|:| WIP/POC Testing

I stopped/Halted
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http://10.117.140.97:3000/
https://gist.wal-mart.com/

How we work?

Business Inputs

Strategic Product
vision

Engineering &
Emerging Tech

Industry Trends
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Critical to success :
1.

NWN

Discover the right problem to solve
Iterative experimentation & POC development

Assess for Adoption - Feasibility and Path for Operationalization
Pivot & Reimagine - - it’s a matching process

Identify +
Size
Opportunity

Collaborate
w/ Startups
+ Academia

Define PoC
& KPIs

Proven Concepts

vV VVYVY

VYV V

POC tested in operations

Focuson reuse & learnings

Onboard dev/product teams to make PoC
production ready

Identify long term ownership/roadmap

Capture & share learnings
Decide on hold/revisit/stop
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Leverage Ecosystem

Sam’s & WM In-house

Representative Start-ups
& Accelerators

=
<
scapic

Representative Academia

Mnfratab“ CrowdANALYTIX Batus of ATIAS féar
Answering T tfesh?*

ﬂhAg S
o (FaAa Collaborate

numble

zinnov

WM Acquihire

ACYLIC LABS

Start-ups Academia )
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https://nimblewireless.com/

Some of our stories
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Kathryn McLay to Team Sam's Club © oo
June 4 at 10:26 AM - @

This is a little bit exciting %2 in DFW4 we have just installed a machine to
increase productivity, reduce shipping cube and reduce dunnage and damage.
This is Heath Forsyth the Operations Manager who toured me through the
facility and explained how it worked. Also excited to see Kelly Bryant's work to
optimise product placement come to life. Great cooperation between FC,
Product and tech teams to deliver an exciting solution. — with Monique Picou
and 2 others.

Demo
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https://my.wal-mart.com/:v:/r/personal/jhlewis_homeoffice_wal-mart_com/Documents/5%20Jhlewis/CVP%20Install/20200610_180828.mp4?csf=1&web=1&e=4GRn52

ATLAS Bin Packing Visualization

sam's club > Packing

Scan label
then place it under the first item

H

* Patentedtech—IP owned and filed externally
* Unity(cross platform development platform for 2D and 3D interactive experiences)
* WebGLsupportto run onany browser

* In Memory cache — Guava cache for Image URLs

.  3-D Visualization with rendering on client
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ATLAS BIN PACKING & VISUALIZATION(CARTONIZATION) - MANUAL PACKING

Ideation

* Supply
chain
problem
space

¢ Bin

Packing -

Data

analysis

Research
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* Open
source

® Research
papers

-

¢ Open
source -
basedon a
research
paper

e Tested &
compared
with
actual
data

Learnings

¢ Optimizati
on -
latency

e VVisualizati

on

required

Optimization

)

e Latency
Improvem
ent

* Productio
n release

Visualization

*3D
visualizati
on - shows
the
orientatio
n of boxes
in carton
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ATLAS BIN PACKING & VISUALIZATION(CARTONIZATION) - AUTO PACKING

Auto Packing -

challenges

¢ No fixed size
boxes

e Stacked Items
to be moved
on conveyer

Sam’s Club Confidential

Algorithm

e Algorithm to
get near
optimal
solution

e Thresholding

3D visualization

e Super critical
for
experience

e UX team
involved

¢ Pilot with
NeoPost CVP

o7
items/carton
& 45 pounds
limit

e Visualization -
awesome
reviews

e Productivity
increase

Learnings

e Configuration
s

e Data analysis
& Dashboard

sam'’s club >



Initial Experiments

2

Learnings from various experiments)

Challenges

Strawberry — Defect Classification

Image
Capture

11

ot touen
sieted box [ —

Annotate
Defect

Sam’s Club Confidential

Lack of common process for:

Quality check

Quality

* Data management

Image Data collection, Data labeling and

Collaboration between human labelers and

Data Labeling Platform
(TrueSpace - DataTurk Acquisition)

Crowd sourced Data labeling product with basic
functions

Added Features in TrueSpace
* Auto Labeling
* Data Quality
* Auto Review

* Data augmentation and synthesis

Classification

Data Capturing

Augmention

Collaboration

Design

Data Validation /
Auto Labeling

Image Text Video
Image Text
Classification Classfication Video

Image Bounding
Box

Image
Segmentation

NER Tagging

Document
Anootation

Classification

Video Annotation

Collaboration

Progress Monitor

Configuration Driven

Model Training

Auto Validation

Auto Labelling

sam'’s club >



ltem Vision - Scan and Go Experience

[A2C: p=> 93]

ull Sketcht = \ ; = ull Sketcht =
. (Y

Scan 7the barcode

Item scan (beta)

Just point at the item instead of the
barcode to scan it.

No thanks

Natural Delights Pitted Medjool
Dates (24 oz.)

$8.98
1 added to cart

3 tems - - :
Subtotal $40.38 [ oot

Subto Subtor
Subtotal $42.76 il Subtotal $51.74 el
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Intelligent Inventory

* Braincorp scrubbers with cameras are automatically routed through
Sam’s club

* Multipleapplicationsin Clubs/Stores, Wearhouses, FCs need image
recognition solutions to quickly and accuratelyidentify and classify o &R &l&w | i .
items to solve problems like inventory location, inventory count, o] | ) S TR =,
detect shrink etc

Upper 12 MP Camera
+ LED lllumination

o516l
LTE+WIFI Modem

Lower 12 MP Camera 7 S ! e | =
+ LED lllumination oo, 0

3D Realsense Camera

Computer & Memory
+ BrainOS Edge SW

Harness & Power Supply
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IRAS — Item Recognition As a Service

Solution

=

Build reusable cloud-based ‘Item Recognition as a Service’ API, using Al Models

2. The API takes any image (with items in it) as an input and returns Top N item names, and corresponding UPCs along with key item
attributes as output with very high accuracy

B w

14

Data Collection

BrainCorp

Product
Catalog

DataScience
Catalog

Other Sources

|

Item Recognition as a Service

Data Labeling and Management

Data Preprocessing

Data labeling Pipeline

[ UPC Labeling ] [ Text Labeling ]

Price Sign
[ Labeling ] [ Othess ]
Metadata/Versions Search/Query
Management Datasets

Data Visualization Tools

Training Inference

Item Recoghition
Services

Item Detection

Item Classification

Price Sign

Detection
Brand/Logo

YOLO4 Detection

I
I
I
I
|
I
|
I
RetinaNet :
I
I
I
|
I
|
I
|
I

Deeptext Text Detection
S| [y —

Model Results Visualization
Tools

Feedback Loop

Service
API

Build the solution with a feed-backloop leveraging scalable image labeling & management and Al/Vision Models for training
Architect the framework to be reusable by developerand DS community across Sam’s and WM

Applications

Inventary
Location

Planogram
Compliance

Price
Compliance

Unidentified
Hazards

Shrink

Scan&Go
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AR — SCAR Framework

SUPPLIER ITEM ONBOARDING EXPERIENCE AR SDK Features

!_ ................................................................................... ‘I 1. Plane detect"on

I | SCRIPT |

2. Item placement

3. Drag and drop, rotation
VALIDATE 3D MODEL BASIC SANITY

CHECK SUPPLIER APP

\

5. Lighting- single source

Validate: All files for 3D model

> : =it 6. Shadow
exist, model dimensions is

3D Model of Item on Azure

|
|
|
|
|
|
| . &
1 4. Item dimensions
i
|
|
|
Model verification by i
|
|

CDN et e Furniture Supplier
ATLAS: 7. Built on AR Kit
8. 3D model download
MEMBER EXPERIENCE 9. Storyboard - Consuming App

just passes the path for 3Dmodel

Iter Detsits

10. Ul hooks enabling consuming
App to add Ul elements over AR
storyboard

Jupiter Velvet Armchair with
Stainless Steel Base (Assorted
Colors)

Plane Detection Model Download and
dimensions

Item Placement

Demo club<$>


file://///Users/s0m02zp/Downloads/RPReplay_Final1580125776.MP4

