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Introduction




Goal upf. "

The development of systems to detect the interactions
between people and simple objects using RFID technology.
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Frequency band: ETSI (865-868 MHz) FCC (902-923 MHz)

* Semantic indicators
* Identification code (96-bit typically)
* Antenna port
* Timestamp
 Additional indicators
* Received signal strength indicator (RSSI)
* Radio frequency phase (PHASE)
* Read count
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Special hardware T

Helix antenna  Phased array system Smart shelf

[ Our contributions  [] Others’ contributions



Special hardware — Helix antenna
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Radl Parada, Joan Melia-Segui and Rafael Pous, “Evaluation and deployment of an industrial spring-based RFID
reader antenna”’, 2016.
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Special Hardware — Monopulse system [pf]
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Radl Parada, Anna Carreras, Joan Melia-Segui and Rafael Pous, “Study of a Monopulse System with RFID
Antennas for Applications Oriented to Retail Industry’, 2013.
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Special hardware — Smart shelf
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Interaction in a smart shelf

Radl Parada, Joan Melia-Segui, Anna Carreras , Marc Morenza-Cinos and Rafael Pous, “Measuring User-Object
Interactions in loT Spaces”, 2015.



Interaction in a smart shelf

L . * Two type events are specified:
static and interaction
g - * Features’ values remain

constant when the tag is static
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Radl Parada, Joan Melia-Segui, Anna Carreras , Marc Morenza-Cinos and Rafael Pous, “Measuring User-Object
Interactions in loT Spaces”, 2015.



Interactlon in a smart shelf - Results

Precision Recall
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F-Score metric of wiG higher (85%) than standard Machine
learning algorithms Support Vector Machine (71%), Random
Forest (66%), Logistic Regression (63%) and Baseline (35%).

Radul Parada, Joan Melia-Segui, Marc Morenza-Cinos, Anna Carreras and Rafael Pous, “Using RFID to Detect
Interactions in Ambient Assisted Living Environments”, 2015.
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Interaction at the entrance — Our proposal
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Interaction at the entrance — Results
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Interaction at the entrance — Our proposal

ENTERING >
OUTSIDE LEAVING INSIDE

RFID ANTENNA 2 RFID ANTENNA 1




Accuracy [%]

Interaction at the entrance — Results [or] s
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METHODS-
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100% accuracy detection and no false alarms.
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Interaction from the ceiling — Clothing store  [#o/] fn

Radl Parada, Joan Melia-Segui and Rafael Pous, “Evaluation and deployment of an industrial spring-based RFID
reader antenna’, 2016. [accepted]



Read Tags [%]

Interaction from the ceiling — Results

Comparing our spring-based helical antenna:

o With state-of-the-art antennas

In diffErent band
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Array.1x1  Array.1x2  Array.2x2  Array.3x3 Spring
RFID antennas

Where our spring-based
helical antenna performs
better.

ETSI FCC

Band

Achieved 99 and 100%
accuracy in both ETSI and
FCC band.

Radl Parada, Joan Melia-Segui and Rafael Pous, “Evaluation and deployment of an industrial spring-based RFID

reader antenna’, 2016. [accepted]
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Interaction from the ceiling — Clothing store upf. | Fompen Fara

f

® Antenna held at 4 meters from
the floor

® Distance antenna-tag over 2
meters

® Space where customers seek
products

Radl Parada, Joan Melia-Segui and Rafael Pous, “Evaluation and deployment of an industrial spring-based RFID
reader antenna’, 2016. [accepted]



Tags detected[#]

Interaction from the ceiling — Results

Comparing our spring-based helical antenna:

With an state-of-the-art antenna

In different band

81 —— Spring-based 81 ETSI
B Patch array S FCC
0 é :1 Eri é |r0 1T2 2 4 6 é 10 1‘2
Time[min] Time[min]
Our spring-based helical In the FCC band our
antenna performs better. approach returns better
inventory accuracy.

Radl Parada, Joan Melia-Segui and Rafael Pous, “Evaluation and deployment of an industrial spring-based RFID

reader antenna’, 2016. [accepted]
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Radl Parada, Joan Melia-Segui and Rafael Pous, “Evaluation and deployment of an industrial spring-based RFID
reader antenna’, 2016. [accepted]



Interaction from the ceiling — Results
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Tag Type Tags for Avg. Tags Avg %
eachtest | detected | detection
High-Kick (G2il) 36 35.9 99.72
Smartrac MiniWeb (G2ilL) 36 35.8 99.44
Checkpoint Vortex 36 36 100
(UCODE-7)

Achieved a 100% accuracy.

Radl Parada, Joan Melia-Segui and Rafael Pous, “Evaluation and deployment of an industrial spring-based RFID

reader antenna’, 2016. [accepted]
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