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Changing the paradigm…

Office Space (1999)



https://www.zebra.com/us/en/products/rfid.html

RFID Use Cases

https://syrmasgs.com/rfid-tires/

https://www.radley.

com/material-

traceability/rfid/



RFID Use Cases

Tunnel video



PLCs
What are PLCs

https://ladderlogicworld.com/relay-logic-vs-ladder-logic/



PLCs
1. Read input table
2. Execute logic
3. Write physical outputs
4. Process housekeeping

functions, watchdogs,
etc.

Read 
Inputs

Execute 
Logic

Update 
Outputs

House 
keeping



PLCs – Speed Wins!



PLCs – System Complexity
Custom Software

Zebra SDK

Industrial 

Protocol



PLCs
What are PLCs
How they work
Programming challenges



PLCs

PLC Programming 
Languages

https://en.wikipedia.org/wiki/Allen-Bradley



PLCs



PLCs
What are PLCs
How they work
Programming challenges



Industrial RFID solutions



Industrial RFID solutions



Zebra
New licensing model
Supported functions



Zebra



Zebra
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Zebra
TDS 2.x SGTIN+ discussion



Zebra – Antenna Selection
• Considerations for use in automation

• Read zone
• Spacing/gapping between tags
• Tag velocity
• Environment



Zebra - Antennas
• Selection for use in automation

5dBiC, 105˚ beamwidth

8dBiC, 70˚ beamwidth



Zebra - Antennas
• Selection for use in automation

6dBiC, 65˚ beamwidth



Zebra - Demo
• Read Process • Set Power

• Set Antenna
• Initiate Read
• Stop Read



Zebra – PLC File

GS1 EPCGlobal air interface protocol



Zebra Write

+4 bytes for 

CRC/PCWord



Zebra - Demo
• Read Process
• Write Process

• Set Power
• Set Antenna
• Set Filter
• Initiate Write
• Valiate Write



Zebra – PLC File



Questions



Applied RFID: Tires
IEEE RFID 2026 Tutorial presented by Kevin Berisso



Tires

TPMS Legislation

TPMS Tech



Tires
• Tire Condition

No flat, leaking, exposed cord/belt, tread 
separation, or sidewall damage. Tread depth 
≥ 4/32" (front axle), ≥ 2/32" (all others).

• Driver Duty
Drivers must conduct pre-trip inspections 
(§392.7), review prior DVIR (§396.13), and 
personally verify tire pressure before driving.



Tires
• Penalties

Carriers: up to $19,246/violation. 

Drivers: up to $4,812/violation. 

CVSA Out-of-Service order until corrected.



So, ummm… 

the TPMS tire 

report???

Office Space (1999)



Possible TPMS solutions
• Current Tech options

• Stem
• Anti-lock 

brake sensor

https://tires.bridgestone.c

om/en-

us/learn/automotive/tire-

maintenance/tire-

pressure-monitoring-

system-how-tpms-works



Possible TPMS solutions
• Current Tech options

• Stem
• Anti-lock 

brake sensor

https://www.standardbrand.com/en/training/st

andard-insights/a-closer-look-tire-pressure-

monitoring-systems-tpms-operation



Possible TPMS solutions
• Current Tech options

• Stem caps
• Anti-lock brake sensor

https://www.standardbrand.com/en/training/st

andard-insights/a-closer-look-tire-pressure-

monitoring-systems-tpms-operation



Possible TPMS solutions
• Current Tech options

• Stem caps
• Embedded sensor
• Anti-lock brake sensor

• Issue
• No traceability to a tire



Tires – Grant requirements
• FY2025 High Priority Program-Commercial Motor Vehicle (HPCMV),   

FM-MHP-0941-26-01-00 

• Item 5.8 - Tire Pressure Monitoring System (TPMS)

• AGREEMENT NUMBER: 69A3602641737MHP0TN



Tires – Grant requirements
https://www.seikorfid.com/n

ews/Michelin-RFID-Tire-

Tag.html

https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html
https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html
https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html
https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html
https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html
https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html
https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html
https://www.seikorfid.com/news/Michelin-RFID-Tire-Tag.html


Tires – Grant requirements
• This technology should be capable of performing tire pressure 

monitoring functions while the CMV [commercial motor vehicle] is 
both in motion and stationary.

• Ultimately, FMCSA [federal motor carrier safety administrator] 
seeks data regarding the viability of using this technology to assess 
the status of CMV tires prior to a subject vehicle’s dispatch (i.e., 
pre-trip inspections), and at any time before returning to the 
reporting terminal (i.e., when in motion or during NAS inspections).



Tires – Grant requirements
• Research proposals must involve monitoring CMV tire conditions 

(air pressure, temperature, and/or strain/weight) using sensor-
enabled EPC-GEN2 RFID tags embedded in the tire. This includes 
analyzing the RFID tags in the tire to understand the RF 
performance, link budget, and sensor accuracy.



Tires – Grant requirements 
• Additionally, proposed research must include monitoring RFID tags 

while equipped CMVs are undergoing stationary inspections (e.g., 
pre-trip, or NAS) or operating at highway and ramp speeds to 
evaluate adverse tire conditions.



Tires – Grant requirements 
• Finally, the research must include an analysis of the methods of tire 

anomaly notification (i.e., to drivers, enforcement inspectors, and 
fleet maintenance personnel) and their efficacy in preventing tire 
anomalies from graduating to catastrophic failure.



Tires – Grant requirements 
• Why is this being done – reading between the lines

how does this fit into the overall ecosystem and what/why it will 
ultimately accomplish (imo)



Our Partners



Our path
• Sensors

• Asgyn chips - Asygn AS3212 chip
• Pressure – Merit Sensor S-Series MEMS silicon pressure sensor

5 to 300psi / 0.34 to 21 bar / 34.5 to 2,068 kPa
-40°C-150°C
1.5 mm x 1.5 mm x 0.9 mm

https://meritsensor.com/products/s-

series/?_gl=1*19copa9*_up*MQ..*_gs*MQ..&gclid=CjwKC

AjwidXQBhAZEiwA4egw6AFDWQU4YWUk53bhm0CE1In

hb2xNhYfMtSv5cZRum_SfYeLwa8qKOBoC_GcQAvD_Bw

E&gbraid=0AAAAADxc_3eXBt7b1VVc1jObju7qk42xg

https://asygn.com/as3212-

external-resistive/



Our path
• Sensors

• Strain - TBD

https://www.shutterstock.co

m/search/low-tire-

pressure?dd_referrer=https

%3A%2F%2Fwww.google.

com%2F



Our path

https://www.yokohamatruck.com/tires-

101/tire-technology/tire-construction

https://www.youtube.com/watc

h?v=Qv6dpHuaswE



Our path
• Sensors

• Strain - TBD

https://www.shutterstock.co

m/search/low-tire-

pressure?dd_referrer=https

%3A%2F%2Fwww.google.

com%2F



Our path





Ladder Logic - mainroutine



Ladder Logic - justread



Ladder Logic - justread



Ladder Logic - maintenance



Ladder Logic - maintenance



Ladder Logic - maintenance



Ladder Logic - maintenance



Ladder Logic - readwrite



Ladder Logic - readwrite



Ladder Logic - readwrite



Ladder Logic - readwrite



Ladder Logic - writeroutine



Ladder Logic - writeroutine



Ladder Logic - writeroutine



Ladder Logic - writeroutine



Ladder Logic - writeroutine



Ladder Logic - generatestring



Ladder Logic - generatestring
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