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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/

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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Obijective of the presentation

« Define the RFID/loT strategy & select the right project

« Use a Methodological approach to solve problems & identify
opportunities

« Target the appropriate RFID/loT technology for your specific
case
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Main Idea of the
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But there is more than one way...

RIGHT WAY

Right Way Right Way POSSibility
» | 9 - Possibility
s : = : e Possibility
4 A EANRG - S o Possibility
P c o ‘|| Possibility r >

Possibilities
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& the right solution for the right RFID/loT

project...
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1-Define the RFID/loT strategy

Vision & orientation

—How effective and efficient are the existing operations &
business processes?

—What are the Strategic-Tactical-Operational goals of my
warehouse/inventory project?

1D

—How can RFID help me reach thece a~~

up, yision without a planis an

”
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Select the right RFID project

Project Portfolio Management

» Strategies
* Resource allocation (based on priorities)
* Financials Methods (yes but....)
e Bubble diagrams or portfolio maps
» Classification XY, E.g. P( technical
success) and benefits (NPV))
* Scoring Models
* Selected criteria's
e Check-lists
* Yes-No; Go-Kill points (Stage gate)

Portfolio Bubble Chart
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Complexity risk & effort
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Proiect Definition and planning

Project Front

end RFID Project life cycle
Project follow up _
&0 : Project Planning Project
 —— Definition/requirements

*Project initial planning &
comm.

*High level Business case /
Implementat RFID BPR valge
ion (As-Is) . : .
*Project / Pilot site pre-
selection

. » Team building & Education
Lab XOR Pilot
Design Dev.

RFID BPR
(To Be)
JOURNAL @ MAY 17 - 19, 2022
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I t a I I S ta rts Wi t h How Projects Really Work (version 1.0) Ei e

i E ﬁ M

management

Poorly expressed

requirement can be ettt T consutant descmbeai
devastating; - domino
effect that leads to time-
consuming rework,
inadequate deliveries and
budget overruns o

documented

What operations installed omer was supported
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Moving from idea to projects
Supporting the writing of an RFID-IoT project proposal

requirements to system €@ | Project Flan
requirements and system &y [
requirements to design v
requirements (...) to work

packages, to resources

and budgets, to

g [ JES
milestones and
deliverables”... ST A
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apni [l Project resource

P180% | P1 T0%
P3 40°% | P2 20°%

Bob | P2 100%|P2 100%| Hetiday | ..
Franky- - P4 50%:
Boy | Holiday | oy gou,

PrOJect Budget

Calin P3100%| .

Links

P2 100%

D Text Ref Work Package 1 | 12.000 | 4,000 | 8000

Wark Package 2 | 53,000 | 34,000 | 19,000

SR8
Pg’ conforming to
ECE 182

Internet des Objets I I V E ' W
ESG UQAM Hood et al., 2008 - Requirement management, chap 6, Project Management interface



Obijective of the presentation

« Define the RFID/IoT strategy & select the right project

« Use a Methodological approach to solve problems &
identify opportunities

« Target the appropriate RFID/loT technology for your
specific case
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Use a Methodological approach

To solve problems & identify opportunities

« Set of practices, procedures & rules
used in the inquiry/investigation of RFID
potential

« With the goal to understand different
situations & acquiring new knowledge

« Based on gathering observable,
empirical & measurable evidence in
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Use a Methodological approach

To solve problems & identify opportunities

ELABO
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Define:

 Goals for process improvement
» Customer requirements

* Project scope

 The problem/opportunity

Measure:

« Identify appropriate performance
measures

* Collect data

v

Analyze:

» Develop and test theories related to
root causes of problems

« Identify cause-and-effect relationships

v

Improve:

 Develop, evaluate, and implement
solutions to reduce gap between
desired process performance and
current performance

« Evaluate current process performance

J

=
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Control:

» Monitor process to sustain improved
performance

 Ensure that problems do not
resurface
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Methodology

Defining the problem — the classics errors!

Q)
. Soppu,c\lm:n
1.0ur problem is that we want to Diecet GuppLY CHAW
. CosT REDUCTION
improve ... e

2.0ur problem is that we want to
implement RFID for

3.0ur pre+!

“$0.... How can we blame procufement?’
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Methodology

Defining the problem — the classics errors! e

\%@;T Advanced SupplY
Chain Analytics

Defining the problem/opportunities
& envisioning solutions shouldn’t be
an endless process...

It has to be managed as a project!
By projects managers! For/with .
Qp e rat i O n S m a n a ge rs ! “They’ve supposedly been close to a breakthrough

on inventory optimization for 5 years now.”
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Use a Methodological approach

To solve problems & identify opportunities ferels

» Develop and test theories related to
root causes of problems

« Identify cause-and-effect relationships
\ Define:

\  Goals for process improvement
» Customer requirements
* Project scope

‘ M | + The problem/opportunity Improve:
| Why e )
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) (When)| How
'\Where \ \  Develop, evaluate, and implement
solutions to reduce gap between

/ desired process performance and

current performance

Measure:
« Identify appropriate performance \/
measures
* Collect data Control:
« Evaluate current process performance  Monitor process to sustain improved

J performance
 Ensure that problems do not

/ resurface
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Methodology

Data gathering : a process perspective

. . * Use Process Modeling
I B S Methods & standards

* Concentrate on core

processes (Receive, put
away, pick, ...)
e Use KPIs to assess/

/ Measure your processes
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Use a Methodological approach

Data gathering and analysis Analyze:

» Develop and test theories related to
root causes of problems

Operations Ma nagement perspeCtive « Identify cause-and-effect relationships
 Employee surveys

ent
e Plant tour/audits
® Va I ue cC h d | n opportuni* Improve:
. . | » Develop, evaluate, and implement
e BUSIneSS PI’OCGSSGS Mma pp'ng solutions to reduce gap between
. / desired process performance and
* |ssues Trees - Root cause analysis P current performance
e ABC)Pareto analysis r /
dpriate performance
* Org. Charts
ATecraara Control:
Technical perspec tive ent process performance) . IP\)/[ec;Iflcn)trc;r] ;)nrgecess to sustain improved
. » Ensure that problems do not
e Slte SU rvey / resurface

* IT Infrastructure/system maps

* |T portfolio assessment MAY 17 - 19, 2022
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An example
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Methodology & Tools
Analyzing the problem

Higher Lower Higher Better quality of
Revenues Costs Market Share Products & Services

Reconciliation/ Deduction

Real Time alert: mismatch loaded Real Time alert quality issue Real Time alert: mismatch order
vs. unloaded items (temperature choc, etc.) vs. loaded items

Source: Add ner products
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Methodology & Tools

Analyzing the problem

As we define & analyse the problems, we already anticipate the requirements for
selecting the technology....

Theft during Wrong Qty Wrong Prod. Split Vs. Block
Distribution (carriers/external) Shipped Shipped Shipment
Real Time alert: mismatch Real Time alert: Temp. Real Time Rea%e alert: m(smatch
loaded vs. unloaded items control alert: ... order vs. loaded items

/

Temperature Automated Real time Unique Serial
sensor scanning access Number
u ELABO
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Methodology

Analysing -Process Map & value analysis (and waste)

- Reduce the amount of late orders delivery

Added value Non added
value
(but necessary)

Al A2 An Al A2 An ...

Monday 17

Waiting time

mmmm Jan. (10h-
12h)
e ~day 25
Unnecessary ™
. lay 25
e material 14h-

Over stock

7
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Use a Methodological approach

¥
Select- solution Analyze:
. . . » Develop and test theories related to
* Market browsing/ Identification of root causes of problems

« Identify cause-and-effect relationships

existing solutions/vendors
» Conference/exhibition (RFID Journal

Live @ h Improve:

» Develop, evaluate, and implement
* RFID jo urna I awa rds solutions to reduce gap between
/ desired process performance and
current performance

~rovement

e Benchmarking analysis

® RFI / RFQ/RFP/ te performance
* Computer simulation Control:
L ab or at o ry exp e rim ent S / Pil Ot rocess performance » Monitor process to sustain improved

J performance
 Ensure that problems do not

\/ resurface
isr =) MAY 17 - 19, 2022
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Use a Methodological approach

Managing the project - implementing Analyze:
» Develop and test theories related to

root causes of problems
« Identify cause-and-effect relationships

v

e |T Project management guidelines &

TOCESS improvernent

methodologies (e.g. PMBOK, ~nirements
AP M BO K) Improve:

 Develop, evaluate, and implement

e Agile project management
methodologies

* ERP/IOS implementation
methodologies methodologies (BPR) Conteot.

= Laboratory experiments 1rrent process performance) « Monitor process to sustain improved

performance
 Ensure that problems do not

\/ resurface
e (= MAY 17 - 19, 2022

solutions to reduce gap between

/ desired process performance and
current performance

propriate performance
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Use a Methodological approach

Cost Impacts and pay off Analysis

v

Analyze:

» Develop and test theories related to
root causes of problems

« Identify cause-and-effect relationships

|v

» Develop, evaluate, and implement

1. ABC: Activity-Based Costing
2.BSC: Balanced ScoreCard

3. SCOR: Supply Chain Operation
Refe rence MOdeI solgtions to reduce gap between
desired process performance and

4 ) G S C F fra m eWO rk ¢ current performance
5. AS LOG aUdit ~rformance l
6. EFQM: Excellence Model

[e current pI‘OCGSS pertormancc)
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Control:

» Monitor process to sustain improved
performance

 Ensure that problems do not

resurface




Obijective of the presentation

Define the RFID/loT strategy & select the right
project

Use a Methodological approach to solve problems &
identify opportunities

Target the appropriate RFID/loT technology for
your specific case
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Select the appropriate RFID-loT tech.

for your specific case?
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loT Infrastructure

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

-

—

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

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

Data capture
, BLE sensors, Wi-Fi, Li-Fi, Cameras, IR, USID, Mobile robots, etc.)

Identification/Connected objects

Sensors Mobi
il Moun
Tags RFID Movement, obile & Mounted Wearables ThNOE'e t
devices Smart watch, fitness € ovjec

Active/ passive/ Light, ‘ "
semi-passive Temperature, Phones, Tablets, Mobile tracker, BLE badge _asthe
computers, lifi tracker, Etc. identifier
o ELABO
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Deep learning, reinforcement learning



https://labiot.uqam.ca/

loT Infrastructure

An RFID/loT solution is not just about tags and readers C
Applications/Analysis/transactions/Visualisation

(Local application, Cloud/fog/edge based application, Mobile apps)

b [
—

\)
_..cacalNINg..

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

Wearables

devices ‘ Smart watch, fitness th
Phones, Tablets, Mobile tracker, BLE badge as the

The object

computers, lifi tracker, Etc. identifier
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Select the appropriate RFID tech. for your
specific case?

The technology will support your case — Requirement management
- Passive RFID (LF, HF, UHF)
« Semi Passive RFID (BAP)
» Active RFID (proprietary 433Mhz, UWB, RFID/IR, RFID/WIFI)
*  Hybrid solutions —

* BLE solutions (RSSI, AocA) S0
e LiFi
« Robots

. Drones

%[!E;E == MAY 17 - 19, 2022




Select the appropriate RFID tech.

Some questions for the design of the “to Be” business & technological
Scenarios

. Which application / business process(es)?
. Which products? What level of tagging?

. What functionalities are required for the tags/readers?

. What is the level of process automation? Automated? Semi-automated?
. Where will items need to be identified?

. How Many products (tags) at a time?

. What is the speed (reading, commissioning tags, etc.)?

. What is the reading/writing distance?

. What is the required precision and accuracy?

. What is the required latency? Do you need real time ?
. What is the required level of Security ?

. With who to share the info? Why?

° etc

e (= MAY 17 - 19, 2022
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Select the appropriate RFID tech.

Some questions you should ask

* Business requirements
 Technological requirements
* Project management constraints

RPE () MAY 17 - 19, 2022
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elect the appropriate RFID tech.

Selection tools on vendor websites

English [ Change] |

&Mm smartrac
DENNISON a D on con
https://rfid.averydennison.com/en/home/product-finder.html

Explore RFID  Industry Segments Products and Solutions News and Insights ~ AboutUs  Contact

Product Finder (S Contact Us
128 products found

Clear filters ~ =— Show Detais 1-100f 128 Page 12345 ..13

Product Name

Product Type Accessory

Industry Segments

small tem-level tagging

Applications

Frequency

Frequency Band
Chip AD-151g2iM
Antenna Dimensions in mm Exceptional performance actoss a wide range of dielectrics i‘

< < <€ <€ <K <K<K KKK

Die-Cut Dimensions in mm

Hard Tag Dimensions in mm

<

https://rfid.averydennison.com/content/rfid/na/en/home/product-finder/ad-151g2iM.html
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Select the
app ropri ate RTLS

various options onJdha-alass

RTLS Platforms

Proprietary Platform
(from RTLS vendor)

Active Technologies Passive Technologies

l

Choke Points
(passive UHF)

Source : Bendavid Y. Competitors

Lab. 1oT ESG UQAM
https://labiot.ugam.ca/

{

L

hardware Agnostic

IPS (wearable &
mobile devices)

Active RFID Hybrids (RFID +)

Integrated sol. (e.g.,
partnership)

Active 860-925
Mhz

Zone Monitoring
(passive RTLS)

RFID/WiFi Cameras (Al)

Custom Sol.

Active 433 Mhz

RFID/IR
A
B ELABO

R
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Looking at (relatively) emerging solutions...
RF:.:D Search Results

’ it JOURNAL JS8

SortBy: O Relevance @ Date Descending O Date Ascending

Your search for DRONE returned approximately 192 results.

Which one do you prefer
TagDor®?

Viewing Results: 1-10

K
A \ How to Take Inventory With Drones
: : A California Polytechnic State University (Cal Poly) research project has found that RF D
an RFID-enabled unmanned aerial vehicle (UAV), or drone, [...] JOURNAL
LIVE!
SEND IT YOUR WAY
Newsletter Options Auterion, Maxon Partner on Drones
8 General nterest (Thursdagey for Enterprise, Government Use
INTUTTIVE INVENTORY TRACKING ® Europe RFID News Jun4,2021 P by Rich Handley
it e RAD (ot The companies will explore long-term opportunities around
Nothing can be more annoying than unfathomable software. Our interfacing B Manufacturing RFID News

function streams data down from the UAY to a ground computef In.feal time. propulsion systems, autopilot communication, data sharing and real-

@ Retail Apparel RFID News
Easy 10 use software allows the user to monitor scanned inventory five and

can export these readings directly into the user's servers for further
processing or anlyics:

time monitoring.

¥ RFID Journal Event Updates

B8 RFID Journal Partner Updates

*Emi Digital Technologies Are Key to Governing Robots and

MAY 17 - 19, 2022
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Look at
relatively
new

solutions...

Robotics

Cobot market set for annual growth rates of
20 to 30 percent
April 18,2022

Maya Xiao, senior analyst at Interact Analysis, discusses how the collaborative robot
market is performing as we come out of Covid

Robotics

100,000 mobile robots shipped In 2021

March 24, 2022

The labour shortage and strong e-commerce growth have accelerated manufacturing
and logistics companies’ plans to automate

Automation

Robots as a service growing in popularity
March 10, 2022

Market share already at eight percent, IDTechEx says

https://www.insidelogistics.ca/topic/robotics/
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(relativelly) new ones?
Passive RTLS (RF Controls)
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Evaluating different options & Selecting the right

tech nOlog |€S - Build your scenarios (an example for receiving)

What type of tags? What type of What type of
communication? data formats?

B

What type of e )

readerS? roducts | o/ transe:a iddlewag What type Of
Middleware
J'atform?

What type of feed | G G What ty.pe Sf
back devices? Integration:

%IE;E == MAY 17 - 19, 2022
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THANK YOU



