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With the collaboration of Ygal Bendavid
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Today’s Program
Ø10:45 AM - 11:30 AM: RFID/IoT in Warehouse & Inventory Management Basics

Ø11:30 AM - 12:15 PM : Linking RFID to Inventory-Management Best Practices

Ø12:15 -13h00 PM : Lunch time

Ø1:00 PM - 1:45 PM: Targeting the Correct RFID Technology for the Right Project

Ø1:45 PM - 2:30 PM : Key Steps in Building an Inventory-Management RFID Solution: 

Build Your Own RFID Portal

Ø2:30 -2h45 PM : Break time

Ø2:45 PM - 3:30 PM: Designing Your RFID Solution

Ø3:30 PM - 4:15 PM: Building Your RFID Business Case
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Your Presenter
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Samad Rostampour

• Professor @ Computer Science 
Department, Vanier College, Montreal

• IT Director, IoT lab., UQAM University, 
Montreal (https://labiot.uqam.ca/)

• Judge @RFID Journal Award

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



RFID-IoT multi-layer system 
Many designs are possible!
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Identification/Connected objects

Data capture
(RFID readers/antennas, BLE sensors, Wi-Fi, Li-Fi, Vision AI, IR, USID, Mobile robots, etc.)

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

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…)

Tags RFID
Active/ passive/ 

semi-passive

Sensors
Movement, Light, 
Temperature, Etc.

Mobile devices
Phones, Tablets, Mobile 

computers, lifi tracker, Etc.

Wearables
Smart watch, Health& 

fitness tracker, BLE badge, etc
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The object as 
the identifier



Project Definition and planning
RFID Project life cycleProject Front

end

Project Planning

RFID BPR 
(As-Is)

RFID BPR 
(To Be)

Lab XOR Pilot
Design Dev. 

Implementation

Project follow up 
& Operations

•Project 
Definition/requirements 
•Project initial planning & 
comm.
•High level Business case / 
value
•Project / Pilot site pre-
selection
• Team building & Education

Explored in “Targeting the 

Correct RFID/IoT Technology for 

the Right Project”



Source: Adapted du PMBOK
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Project Management

Project Time 
Management

Project integration
Management

Project Scope 
Management

Project Cost Management Project Quality 
Management

Project HR 
Management

Project Communication 
Mgt

Project Risk 
Management

Project Procurement 
Management

Develop Project charter
Develop preliminary project 
scope management
Develop PM Plan 
Etc.

. .
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Objective of the presentation

• Moving from ideas to projects: a PLC perspective
• Building different RFID-IoT 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

•Operations &  process analysis 
(models) / Performance 
assessment

•Benchmark analysis &  Re-design 
processes (scenarios)
•Project (Re)Scoping, & revised planning
•Business case & scenarios sensitivity 
analysis
•Impact analysis & trade-off

Leverage on 3 decades of BPR knowledge

Project Front
end

Project Planning

RFID-IoT BPR 
(As-Is)

RFID-IoT BPR 
(To Be)

Lab XOR Pilot
Design Dev. 

Implementation

Project follow up 
& Operations



Business Process Reengineering
A High Level Example

Receive truck Verify BOL Verify Received  vs. 
PO

Print Put Away Order

Drop PA order on the 
palletPick up productsStore Products

Close receiving
Class docs

•Identify the inefficiencies that RFID 

can HELP resolve

•RFID as an enabler!



Data analysis & Sol. Development
Use Process Modeling Methods & standards

http://www.ariscommunity.com/

For example:  'Event-driven process chain' (EPC) modeling language 
to describe business processes & workflows



..

Data analysis & Sol. Development
Design “to Be” business & technological Scenarios

Manufacturer
Activities

Assembling

Distributors
Activities

Storage & distribution

Retailers
Activities

Storage & distribution

Remember that any revision of the redesigned 

scenarios directly affects the business case  -

sensitivity analysis

Plan

D
eliver

Source

Source: Academia RFID – RFID Pro certification

Truck arrived

Download
products Mr. Y

Products
downloaded

Auto. read RFID
tags RFID ReadersLocation 123

RFID Tags IDs

Tags read

Transfer RFID
data to WMS

RFID
MiddlewareRFID data

transfered

Verify products
(tags) vs. BOL WMS

Tags ID =
BOL?

Tags ID #
BOL

...

RFID Tags IDs



Data analysis & Sol. Development
Use Process Modeling Methods & tools

http://www.ariscommunity.com/aris-express



Data analysis & Sol. Development
EPC modeling language- The logic for process mapping

Event

Activity

Event

Document Document

IS Org. Unit

Input Output

Event

Activity
Result of the 

event

IS

Organisational 
Unit in charge



Data analysis & Sol. Development
Build your scenarios (an example for receiving)

Truck arrived

Download
products Mr. Y

Products
downloaded

Auto. read RFID
tags RFID ReadersLocation 123

RFID Tags IDs

Tags read

Transfer RFID
data to WMS

RFID
MiddlewareRFID data

transfered

Verify products
(tags) vs. BOL WMS

Tags ID =
BOL?

Tags ID #
BOL

...

RFID Tags IDs

Electronic document

ASN

Electronic document

XML file
EPCs

Electronic document

PO

Implementation in 
ARIS Software
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Data analysis & Sol. Development
Build your scenarios (an example for receiving)

Truck arrived

Download
products Mr. Y

Products
downloaded

Auto. read RFID
tags RFID ReadersLocation 123

RFID Tags IDs

Tags read

Transfer RFID
data to WMS

RFID
MiddlewareRFID data

transfered

Verify products
(tags) vs. BOL WMS

Tags ID =
BOL?

Tags ID #
BOL

...

RFID Tags IDs

What type of tags?

What type of 
readers? What type of 

Middleware platform?

What type of feed 
back devices?

What type of 
data formats?

What type of 
integration?

What type of 
communication?



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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Data analysis & Sol. Development
Build & assess your scenarios  - Using BPR approaches

Truck arrived

Unload logistic units Warehouse Clerck

Receiving dock

Logistics units

Logistics units
unloaded

Vérifier DO Vs units

DO # Products DO= products

Issue report &
validate next step

Can Proceed

Can Not Proceed

Delivery Order (DO)

Warehouse Clerck

Report

Process interface

Store in tempo. Zone

Logistics units
tempo. stored

Tempo. Zone 

Paper documentation
(manual & error prone)

Non standard
procedure

Waste of human potential Extra
processing Manual procedure -
time consuming -Error Prone

Potential issue with quality-
quantity-accuracy

Aut.verify  Prod. vs
ASN & RFID list

ASN

EDI Message_ASN

ERP

RFID Tags (ID) list

RFIDMiddleware 

Truck arrived

Unload logistic units Warehouse Clerck

Receiving dock -
tempo Zone

Logistics units

Logistics units
unloaded

EDI

A. read RFID tagsRFID Tags (ID) RFID  Reader (Portal)

RFID data
captured

Transfer RFID data to
ERP

RFID tag list
transfered to

ERP

RFIDMiddleware 

ERP

RFID Tags (ID) list

RFID Tags (ID) list

ASN # RFID list ASN = RFID list

Aut. Issue report &
validate next step

Can ProceedCan Not Proceed

Report

Warehouse Clerck

ERP

Call for action
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Data analysis & Sol. Development
Build & assess your scenarios  - Using simulation tools

https://www.arenasimulation.com/



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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Select the RFID tech. for your case
RFID system requirements & Trade off analysis

Example: 
Tags Requirements

Option 1 Option 2 Option 3 Option n

Approximate Price (USD)

Life Cycle

Read / Write Range
Read / Write Speed
Data Capacity
Operating Temperatures

Shape and Size (Form factor)
Etc…..

•Build similar matrix with each RFID 

system layer (tags, reader, middleware, 

etc.)
•Needs vs. wants



Designing an RFID-IoT solution
An example

• How can you track this 
forklift in a closed 
warehouse? 

• How can you track the 
transactions related to this 
forklift?

Image par Robin Higgins de Pixabay

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 
inefficiencies

• 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
• PREVENT Speed riding

• ALLOW visibility on approaching vehicles
• Prevent/reduce accidents

• ALLOW  visibility on approaching employees
• Prevent/reduce accidents

• IMPROVE vehicle maintenance Process
• REDUCE Idle time

• …

Forklift tracking 
FIRST OF ALL Define the objective(s)





Designing an RFID solution
Option 1: Bar codes of the ceiling

Source: sky trax



Designing an RFID solution
Option 2/3/4 – passive UHF RFID tags on the lift



Designing an RFID solution
Passive RTLS-UHF RFID tags on the lift

Source: IoT lab ESG UQAM
Using RF Controls Technology



Designing an RFID solution
Option 5 – A BLE Approach

http://context.reelyactive.com/index.html#start



Designing an IoT solution
Option 6– Active RFID tags on the lift (RFID 433 Mhz, UWB, BLE AoA)

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

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


Designing an RFID solution
Option 7 – RFID reader on the lift



Designing an IoT solution
potential solutions

1. QR Bar code in the ceiling
2. Active RTLS  - Active RFID tag on the lift 
3. Active WiFi
4. Passive RTLS  - UHF RFID tag on the lift (zone monitoring)
5. Passive UHF RFID tag on the lift (choke point monitoring)
6. Mounted passive UHF RFID reader on the lift (tags on the floor)
7. BLE beacons & lift/driver wireless device 
8. BLE AoA
9. Lifi sensor 
10. UWB
11. USID
12. External Cameras 
13. Onboards cameras (e.g., Visual SLAM (vSLAM) technology)
14. …

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 solution
An example

How can you 
efficiently replenish 

these shelves?



Source: cardinalhealth.com/2binkanban.

Great, but ….

Designing a solution
Building 2Bin Kanban replenishment system (bar code)



Designing an RFID solution
Building scenarios RFID 2Bin Kanban system (RFID HF)

See TECSYS - logi-d

TECSYS



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!

Source: Mobile Aspects
Source: Terso

Great, but ….



Designing an RFID solution
An example & potential solutions

1. Bar code 2Bin Kanban replenishment 
system

2. Passive HF RFID 2Bin Kanban 
system

3. Passive UHF RFID 2Bin Kanban 
system

4. Passive UHF RFID smart shelves
5. Active RFID (buttons) tags Kanban
6. Passive RFID/light tags
7. Etc.



Don’t underestimate integration….




