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Today’s Program

» 10:45 AM - 11:30 AM: RFID/IoT in Warehouse & Inventory Management Basics
» 11:30 AM - 12:15 PM : Linking RFID to Inventory-Management Best Practices
»12:15-13h00 PM : Lunch time

» 1:00 PM - 1:45 PM: Targeting the Correct RFID Technology for the Right Project

> 1:45 PM - 2:30 PM : Key Steps in Building an Inventory-Management RFID Solution:
Build Your Own RFID Portal

» 2:30 -2h45 PM : Break time
»>2:45 PM - 3:30 PM: Designing Your RFID Solution

» 3:30 PM - 4:15 PM: Building Your RFID Business Case
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Your Presenter

Samad Rostampour

» Professor @ Computer Science
Department, Vanier College, Montreal

 IT Director, loT lab., UQAM University,
Montreal (https://labiot.ugam.ca/)

» Judge @RFID Journal Award
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https://labiot.uqam.ca/

Objective of the presentation

 Moving from ideas to projects: a PLC perspective
* Building different RFID scenarios

* Assessing the impacts of business scenarios on the RFID
solution's design

* Conducting trade-off analysis & selecting the right design
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Context of the presentation

There are various ways to deliver a solution
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RFID-loT multi-layer system

Many designs are possible! T

Applications/Analysis/transactions/Visualisation
(Local application, Cloud/fog/edge based application, Mobile apps)

< I
e t{;

Information hosting/access/sharing
(Local server, Cloud based server, Fog based, Edge based...)

Data Communication
(Communication network - LAN, WLAN, WAN, MAN — LoRa, LTE-4G, 5G)

G
[ -
=5
Data capture
(RFID readers/antennas, BLE sensors, Wi-Fi, Li-Fi, Vision Al, IR, USID, Mobile robots, etc.)

"

Artificial Intelligence (IA)
Deep learning, reinforcement learning

Identification/Connected objects
Tags RFID Mobile devices Wearables None

Active/ passive/ , Light, Phones, Tablets, Mobile Smart watch, Health& The object as
semi-passive _ computers. lifi tracker, Etc. fitness tracker, BLE badge, etc the identifier

a
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Proiect Definition and planning

o e RFID Project life cycle
Project Planning .—I—P roject
perations = mgm =
Definition/requirements
din “T argeting the - Project initial planning &
BXPIOT REID/1oT Technolo8Y - comm.
correct R ot High level Business case /
Implementation {{{= R\ght pro -“(;A:-'I:sl;R value
*Project / Pilot site pre-
selection

e Team building & Education

Lab XOR Pilot RFID BPR
Design Dev. (To Be)
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Project Management
Project integration Project Scope Project Time
Management Management Management

Develop Project charter
Develop preliminary project
scope management
Develop PM Plan

Etc.

. Project Qualit Project HR
Project Cost Management Ject Quality J
Management Management

Project Communication Project Risk Project Procurement
Mgt Management Management

Project Management
BOK
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Obijective of the presentation

* Building different RFID-10T scenarios

* Assessing the impacts of business scenarios on the RFID
solution's design

* Conducting trade-off analysis
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Business Process Reengineering
In the RFID Project life cycle

Project Front
end

eOperations & process analysis
(models) / Performance
assessment

/

eBenchmark analysis & Re-design
PNETe  processes (scenarios)

Project follow up
& Operations Project Planning

Leverage on 3 decades of BPR knowledge

Implementation

(As-ls) eProject (Re)Scoping, & revised planning
eBusiness case & scenarios sensitivity
analysis

Lab XOR Pilot RFID-loT BPR *Impact analysis & trade-off
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Business Process Reengineering
A High Level Example

Receive truck Verify BOL Verify Received vs. Print Put Away Order

Jl

Class docs Store Products Pick up products pallet

Lol s (= MAY 17 - 19, 2022
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Data analysis & Sol. Development
Use Process Modeling Methods & standards

For example: 'Event-driven process chain' (EPC) modeling language

to describe business processes & workflows
BARIS Business Architect = <loidi

Ble Bt Vew(D heed Fomsl Ausgs Echs SOA Wodiw  Eel
D-S-BEALSN ¢0% GEES oo Bhoos [ Q @ | HE[T % &0 @

Nocdes v X »Dt%i)’v_‘ v Modues Navigation Propectiss LML consis Sency chacks v Sysbols 2 R a2 P
Customer offer processing X Symbol: ¥ ® =
@ t A + '—é ¥ Attributes N Goto "I Connection mode
n 2]
- r = T B Propeties M Find a8 Gnd
Home ] o, E Paste i
el = & Select E# SmantDesign
*  Symbols x
B = ] -
- 1. =+
Explorer S i -
Inquiry u
New Vehich o :
e recorded : Process interfa -
) AND =
‘) Planning n &
| if
Y team n XOR r
walrix Exitor Transfer =
inquiry data OR rul
>
02 - into offer L.}
O, Drganizat
Admiiztrabon Position
A . i’
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data
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Data analysis & Sol. Development

Design “to Be” business & technolg

Manufacturer Distributors Retailers Rl
o ey 0. _anG o ey . ~—— Transfer
Activities Activities Activities . Gllaited data to WMS RFID Tags IDs
Assembling Storage & distribution Storage & distribution - :
RFID
Download Mr. Y Middleware
o products ’ transfered {
o O
Y, c @
Q = <
- downloaded Verify products
\ RFID Tags IDs (tags) vs. BOL WMS
L

\ . —— Auto. read RFID

RFID Readers I @ l

S-‘ ned Location 123 tags
evision of the red® ge - | |
ber that any ' he buS'\“eSS cas Tags ID = Tags ID #
R mem d. feCt\Y affect's t Tags read ’ S s
cenar\OS 1 d

S ! IS . :
sensitivity analys
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Data analysis & Sol. Development
Use Process Modeling Methods & tools

ARIS Community |email Huuuu forgotten? H Login | Register

Home Processlive  Forums  Tutorials Universities Help Blog kwe

ARIS Express
Free Modeling Software

.u NAVIGATION

O About

“ Download your free of charge copy of
AR .
i ARIS Express right now

i How to start

@ How to use
Version 2.4 available since Dec 19, 2012

& Get full ARIS
[ Quick reference

ARIS Express is free of charge

& User manual Perfect tool for occasional users and beginners in Business Process Management
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Data analysis & Sol. Development
EPC modeling language- The logic for process mapping

% ARIS Express 2.4b - [(Untitled)]
File Edit View Insert Form

------- Organisational
,,,,, event . Event . .
o | Activity Unit in charge
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Data analysis & Sol. Development

Build your scenarios (an example for receiving)

. . Truck arrived — L;at:s::w:/'lg RFID Tags IDs —XvitAfite
Implementation in | : EPCe A

ARIS SOftwa re Download i— Mr. Y { RFID data > Midz::;?vare
products | transfered

A 4 )
_= i
downloaded RFID Tags ID Verify products
ags fbs (tags) vs. BOL WS
| | | | — A
Location 123 (RUtot tr::: RFID RFID Readers *
— A
= Tags ID # -
J
Tags read BOL
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Data analysis & Sol. Development

Build your scenarios (an example for receiving)

What type of tags? What type of What type of

communication? data formats?

=
RFID Tags IDs

What type of
readers?

What type of
Middleware platform?

RFID Tags IDs

RFID Readers

What type of
integration?

What type of feed

back devices?

Tl 2 O MAY 17 - 19, 2022
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Objective of the presentation

* Assessing the impacts of business scenarios on the RFID
solution's design

* Conducting trade-off analysis & selecting the right design

Uit =) MAY 17 - 19, 2022

LIVE! ;="K



EDI Message_ASN

Data analysis & Sol. Development

Build & assess your scenarios - Using BPR approaches

f Receiving dock

Unload logistic units Warehouse Clerck

Truck arrived
u b Receiving dock -
f tempo Zone

Unload logistic units Warehouse Clerck

Truck arrived

Logistics units
unloaded

=
Logistics units RFID Tags (ID) A. read RFID tags RFID Reader (Portal)
unloaded
= l

RFID Tags (D) list

RFID data
captured

Store in tempo. Zone Tempo. Zone

RFIDMiddleware

- —

RFID Tags (ID) list

Logistics units
tempo. stored

Transfer RFID data t
ERP

Warehouse Clerck

Process interface

RFID tag list
transfered to
ERP

=" !
Vérifier DO Vs units Delivery Order (DO)
C

= EDI
DO # Products * DO= products RFID Tags (ID) list
ags ist —
= Aut.verify Prod. vs
2 =P ASN & RFID list ERP
= ASN
Issue report &
R
BROL: validate next step
RFIDMiddleware
~—

Can Proceed

ASN # RFID list | /_ . ASN=RFID list

Can Not Proceed
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Data analysis & Sol. Development

Build & assess your scenarios - Using simulation tools

4= Arena Simulation X

C' | @& Sécurisé | https;//www.arenasimulation.com

J Download a Free Trial | Newsletter | Blo

Q Rockwell

Arena® Simulation Software seardy Automation

What is Simulation | Business Processes | Industry Solutions > | Support | Purchasing Options | Academic

Manufacturing > Food & Beverage

Minerals & Mining Government &
Military

Don't Play G ues Customer Service Port & Terminal
Games with Bu; "
Decisions. =

Arena Simulation Software helps you get it right the first
time.

DOWNLOAD

Retail Logistics

J Download the Trial See the Vldeo Read an Overwew

AnyLogic Simulation Software
Make intelligent decisions

AnyLogic is the leading simulation modeling software for business applications,
utilized worldwide by over 40% of Fortune 100 companies. AnyLogic simulation
models enable analysts, engineers, and managers to gain deeper insights and
optimize complex systems and processes across a wide range of industries.

WATCH 2-MIN INTRO VIDEO

10T JOURNAL MAY 17 - 19, 202
e |_|VEI 3




Objective of the presentation

* Conducting trade-off analysis & selecting the right design
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Select the RFID tech. for your case

RFID system requirements & Trade off analysis
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Designing an RFID-loT solution

An example

* How can you track this
forklift in a closed

- warehouse?

|| * How can you track the

"' transactions related to this

forklift?
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https://pixabay.com/fr/users/robinhiggins-1321953/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2681507
https://pixabay.com/fr/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2681507

REDUCE Warehouse management

Forklift tracking neFficiencies

FIRST OF ALL Define the objective(s)

BE ABLE to assign picking request to a forklift
* HAVE visibility on real time location

* HAVE visibility on activity (idle movement)

Accidents in the warehouse and the yard

LT . T ol e :*ﬁi'"“ * PREVENT Speed riding
* ALLOW visibility on approaching vehicles

* Prevent/reduce accidents
* ALLOW visibility on approaching employees

* Prevent/reduce accidents

IMPROVE vehicle maintenance Process
e REDUCE Idle time
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UWB Contestants Propose Tracking .
Pets, Forklifts, Elevator Use — S S e
RTLS Buyer’s Guide |

Dec 7,2020 P by Claire Swedberg =
o or Peationtes i Fadkitiy 4,0 25 - + RTLS Details & Use cases «+ How to Compare + What to Consider

Enter your work email Country v Download

Sewio launched its Digital Hero contest in September, offering

enablement kits to three finalists with the best ideas, and received

nearly six times the number of responses it expected, ranging from

industrial to healthcare and COVID-19 management.

Four Naval Shipyards Deploying Forklift-Based RFID
System

Feb 12,2019 » by Claire Swedberg

The National Center for Manufacturing Sciences is preparing to deploy UHF RFID readers from

Venture Research at the Puget Sound Naval Shipyard this spring, followed by three more piers, to

Mine-based Ultra-wideband to Cut
Contacts, Collisions and Track Assets

BY CLAIRE SWEDBERG
Redpoint Positioning's system is being tested at large-scale mines in North America and Asia to track
the locations of people and vehicles for safety purposes, as well as to trace contacts for disease
prevention and find tools and equipment.

manage container location and movement.

Nov 15, 2021 Some mines are expanding the ways in which they use ultra-wideband (UWB) technology, by testing a solution that
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Designing an RFID solution

Option 1: Bar codes of the ceiling

- 1 _—
\,
\ 4

Optical Position Markers

Optical Position Sensor s

Computer / Display
With WiFi radio

Sky-Box

Lift Height Sensor
Pallet Detector(s)

Source: sky trax
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Designing an RFID solution
Option 2/3/4 — passive UHF RFID tags on the lift
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Designing an RFID solution
Passive RTLS-UHF RFID tags on the lift -

§BEfTEQ§TTBQRL§ CHAON1T1CNENNNNINDOOOALCIEN
— E28068940000400385D5412C
Zone: Zone 2
Antenna(s): Antenna2

Confidence: 0.79

E20042015E8060140070577C
Zone: Zone 1
Antenna(s): Antennal
Confidence: 0.45

Source: loT lab ESG U( Activate Deactiv
Using RF Controls Technology —  fmees omeed
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Designing an RFID solution
Option 5 — A BLE Approach

m Period: previous 7 days v

621 930 0:05:48
VISITORS | I 1 I I SESSIONS AVG SESSION DURATION [ | I I

Active Visitors Hourly

1 visitors

Device Segmentation Point of Interest Popularity

M Organization/Apple

ble:stockroom

http://context.reelyactive.com/index.html#start
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Designing an loT solution
Option 6— Active RFID tags on the lift (RFID 433 Mhz, UWB, BLE A0A)

X ; Sewio Product Solutions Customers Partners Demo Services Company Contact E-shop - Q
o -
| Real-time and Historical Insights into Forklift —
Operation . P
No

OFE:
= 67%

By tracking your forklifts, logistics managers are gaining full real-time visibility
of the fleet — not only by knowing the exact location of each forklift in real-time,
but also by having the ability to track their historical locations with pinpoint

accuracy.

The data is then transformed into easy-to-read metrics such as the distance
traveled by each forklift, run time versus stop time, the ratio of loaded and
unloaded time, the time needed to complete a task, as well as the Overall
Equipment Effectiveness (OEE). Given these insights, managers can
improve processes and the overall efficiency and utilization of their fleet using

the forklift fleet management system.

Link to this use case

https://www.sewio.net/forklift-tracking-monitoring-system/
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https://www.sewio.net/forklift-tracking-monitoring-system/

Designing an RFID solution
Option 7 — RFID reader on the lift
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Designing an loT solution

potential solutions | 5
QR Bar code in the ceiling

Active RTLS - Active RFID tag on the lift

Active WiFi

Passive RTLS - UHF RFID tag on the lift (zone monitoring)
Passive UHF RFID tag on the lift (choke point monitoring)
Mounted passive UHF RFID reader on the lift (tags on the floor)
BLE beacons & lift/driver wireless device

BLE AoA

Lifi sensor

uwB

. USID

External Cameras

Onboards cameras (e.g., Visual SLAM (vSLAM) technology)

©®NOoO O LD~

_ A o

—
N

— —
B W
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https://www.extronics.com/product/t2-eb-extended-battery-tag/
https://www.link-labs.com/
https://www.zebra.com/us/en/products/location-technologies/ultra-wideband.html

Designing an RFID solutlon
An example -~

1.

q

| _
How can you

efficiently replenish
these shelves?

RFiD
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Designing a solution

Building 2Bin Kanban replenishment system (bar code)
ﬁ ﬂ | Propri Soft
N\ @ -

\~ & >
\ ) Order generated based on
L4 ) @ Empty bin scanned by standard bin quantity.

0/

= [ ) _ materials management to Software algorithms /analytics
Nurse removes = Nurse places empty bin m trigger replenishmentand | automatically modifies bin
last product from m on top shelf and pulls initiate order quantity as demand changes
front bin rear bin forward

Empty bins restocked
during replenishment

Replenished bin process
Replenished bin transported to
inserted as rear bin patient floors

Source: cardinalhealth.com/2binkanban.
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Designing an RFID solution
Building scenarios RFID 2Bin Kanban system (RFID HF)

See TECSYS - logi-d
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Designing an RFID solution

Building scenarios RFID replenishment system (smart shelf)

1. WHO opened the cabinet

2. WHAT item has been removed
3. At WHAT time

4. Trigger a Replenishment!

JOURNAL HB MAY 17 = 19 2022
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Designing an RFID solution

An example & potential solutions

1. Bar code 2Bin Kanban replenishment

. . | system
i § et ﬂ‘,“ﬂr?“ i 2. Passive HF RFID 2Bin Kanban
. X6 Ty s system
;5 3. Passive UHF RFID 2Bin Kanban
system

4. Passive UHF RFID smart shelves
5. Active RFID (buttons) tags Kanban
6

7

i g
i

Passive RFID/light tags
Etc.

==\ - = f_.;‘;\";‘"‘:}'i-; e
—Sp i
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Don’t underestimate integration....
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