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IEEE RFID 2022

RFID as

There are tens of billions of standard radio-identifiable things shipping annually in the
form of RAIN RFID (passive) tags and Bluetooth Low Energy (active) transceivers. In any given
physical space today, it is not uncommon to discover such radio-identifiable things, often in
the tens and even hundreds. The opportunistic discovery, identification, location and
interpretation of sensor data from these RFID devices represents ambient data, which affords
computers the ability to make sense of the physical spaces they occupy. In this tutorial we'll
examine the collection and interpretation of ambient data from RFID, including the lookup of
digital twins and the combination of data collected independently by co-located systems,
leading to the concept of collective hyperlocal context.

RFID as Ambient Data
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There are tens of billions of standard radio-identifiable things
shipping annually in the form of RAIN RFID (passive) tags and
Bluetooth Low Energy (active) transceivers.
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By the end of 2021 there were over

112 Billion

RAIN RFID tags deployed.

— Steve Halliday, President of RAIN

IEEE RFID 2022 RFID as Ambient Data



(& reelyActive

Total Annual Bluetooth® Device Shipments

NUMBERS IN BILLIONS

7.0

BILLION

annual shipments

95%
of which
support BLE
2017 2018 2019 2020 2021 | 2022 2023 2024 2025 2026 |
9% CAG R Data Source: ABI Research, 2022
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is RFID?

Photo by charlesdeluvio on Unsplash
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Indeed! | presented an entire tutorial on this
. MY BLE wearable doesn't

always advertise

BLE as Active RFID

Tutorial presented by Jeffrey Dungen
at [EEE RFID 2017

- butwhenitdoes
it's Active RFID.
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https://2017.ieee-rfid.org/files/2017/01/IEEE-RFID-2017-BLE-as-Active-RFID.pdf
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¢3 Bluetooth RAIN

(Specifically Bluetooth Low Energy) R F | D
Active RFID UHF Passive RFID
Spontaneously transmits, Backscatters,
via radio-frequencies, via radio-frequencies,
its identifier, its identifier,

using its own source of power. powered by an external signal.
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RAIN

RFID

¢3 Bluetooth’

(Specifically Bluetooth Low Energy)

~10m+ range ~10m range

Human Scale

Identifiable within a physical space

RFID as Ambient Data
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There are tens of billions of standard radio-identifiable things
shipping annually in the form of RAIN RFID (passive) tags and
Bluetooth Low Energy (active) transceivers.

In any given physical space today, it is not uncommon to
discover such radio-identifiable things, often in the tens and even
hundreds.
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£3 Bluetooth’

of key new platform devices support

dual mode (Bluetooth® Classic +
Bluetooth LE)

LU

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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£3 Bluetooth’

f\\
N
® Bluetooth® headphones will ship in 2022

MILLION

9 Data Source: ABI Research, 2022
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&3 Bluetooth’

E 43 2 personal Bluetooth® consumer
electronics will ship in 2022

MILLION

o 9 Data Source: ABI Research, 2022
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What if walking into a space meant
logging into that space?

? R
\

https://reelyactive.com/blog/archives/488
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https://reelyactive.com/blog/archives/488
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®
£3 Bluetooth
2022 Bluetooth® Smart Home

At home Device Shipments

a\a

Key Fobs 2%
Door Locks 2%
Indoor Smart Plugs 2%

Thermostats 3%

Motion Sensors 4% Smart Appliances 34%

Contact Sensors 5%

Smoke and Air Quality Sensors 6%

Smart Blinds 6%

Smart Lighting 33%

Data Source: ABI Research, 2022
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£3 Bluetooth’

Outside home 2022 Bluetooth® RTLS Implementations

BY VERTICAL

Warehouse and Logistics 10%

Smart Offices 9%

Healthcare 8% Retail and Services 62%
Manufacturing 4%
Other 3%
Hospitality 1%

Public Venues 1%
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ANNUAL VOLUME &
2019 ATTACH RATES

2 Trillion

FOOD ITEMS 0.03% Attach Rate

ltem-level

APPAREL & « 80 Billion
FOOTWEAR e 16% Attach Rate
AIRLINE ¢ 4Billion

BAGGAGE * 7% Attach Rate

e 10 Billion

LOGISTICS A e Source: VDC Research (2020)
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¢3 Bluetooth’

(Specifically Bluetooth Low Energy)

RAIN
RFID

People & Assets Item-level

Dollars-per-device... Pennies-per-tag!
—but— —but—
Most spaces already include Few spaces equipped with
potential readers!” readers™...
* any Bluetooth Low Energy device with a network * readers are typically limited to dedicated deployments
connection and continuous power supply can be a reader due to cost and complexity

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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EIUT WAIT...

What if it were possible to create Bluetooth tags
inexpensive enough to be used for item-level
traceability which leverage the near-ubiquity of
Bluetooth readers throughout the spaces in which

AN

we live, work and play?!? =

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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wilict
0 S

Wiliot’s 1oT Pixels combine the cost-effectiveness of
passive inlay manufacturing with Bluetooth Low

Energy advertising to realise the prospect of
item-level traceability throughout any space. ==

IEEE RFID 2022

RFID as Ambient Data
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In any given physical space today, it is not uncommon to
discover such radio-identifiable things, often in the tens and even
hundreds.

The opportunistic discovery, identification, location and
interpretation of sensor data from these RFID devices represents
ambient data, which affords computers the ability to make sense
of the physical spaces they occupy.

RFID as Ambient Data

Jeffrey Dungen
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Ambient: existing in the surrounding area

Source: Cambridge Dictionary
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Ambient data:
data existing in the surrounding area

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Let’s get to

in four opportunistic steps:
1. Discovery
2. ldentification
3. Location
4, Interpretation of sensor data

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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1. Opportunistic discovery

L0 aeo% 2 2 2 2 J

€) Bluetooth @ RN

IEEE RFID 2022 RFID as Ambient Data
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2a. Opportunistic identification €

Bluetooth Low Energy (BLE) Advertising Packet (v4.x)

A

p
Preamble & Access Address Packet Data Unit (PDU)
5 bytes 8-39 bytes

Header Advertiser Address (Optional) Payload
2 bytes 6 bytes 0-31 bytes
//. Mandatory identifier

txAdd Payload Length
1 bit 6 bits

- Optional identifiers/data

Every Bluetooth Low Energy advertising packet includes a 48-bit advertiser address
as an identifier, and may contain additional identifiers in the optional payload.

https://reelyactive.github.io/diy/best-practices-ble-identifiers/
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https://reelyactive.github.io/diy/best-practices-ble-identifiers/
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2b. Opportunistic identification @

Identifies EPC Identifies Product Identifies Exact ; :
Format Being Used Manufacturer Type of Product PARCGUE I ICRACLENAEE]
o
Q| = EPC Manager : )
Header | = | € Object Class Serial Number
Ll o Number
a
! 12345 ABCDE 12345678ABC
1 J L |
T T
Assigned by GS!1

Assigned by EPC Manager
"Hexadecimal Number

Every RAIN RFID tag includes a unique 160-bit tag identifier (TID) and may include an
electronic product code (EPC) in its memory banks.

Image source: https://www.impinj.com/products/technology/how-do-rain-rfid-systems-work

IEEE RFID 2022

RFID as Ambient Data
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https://www.impinj.com/products/technology/how-do-rain-rfid-systems-work
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What sense can computers make of the from
opportunistic discovery and identification?

e How many?
e |Vhat?*
e |Vho?*

* could this be looked up against the EPC or other optional identifiers?

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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3x'

Electronic Product Code (EPC) = What is this item?

LA 2

Unique TIDs

EPCglobal® is a GS1 initiative to innovate and develop industry-driven standards for the
Electronic Product Code™ (EPC) to support the use of Radio Frequency Identification
(RFID) and allow global visibility of items (EPCIS) in today's fast-moving, information rich,

trading networks.
Source: https://www.gs1.org/epcglobal
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Solve this challenge: https://www.herox.com/digitaltwins

=& |EEE CRFID and RAIN Alliance © 6,949 (2 share ) (77 Follow (58) )

e RAIN

Resolving the
Internet of *Every”

Thing

K‘“ \ Design a web resolver that connects physical things
B to their digital twins in the cloud, enabling people to

securely access their twins.

" . Infrastructure X Technology I Powered By HeroX
f pr s

Stage: Prize:
Live Q&A $10,000

SOLVE THIS CHALLENGE

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen


https://www.herox.com/digitaltwins
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We propose: the InteroperaBLE Identifier

To what entity/organisation do | belong? Where am |?
(Where can one look up my digital twin?) (How close am 1?)

Tx Power
~8 bits

Implicitly, what am 1?

Entity UUID
128 bits

What’s my unique identifier?
(How can one look up my digital twin?)

Compatible with: @ Apple Google
K iBeacon Eddystone Learn more: https://reelyactive.github.io/interoperable-identifier/

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen



https://reelyactive.github.io/interoperable-identifier/
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00

Unique advertiser e 02l

addresses

Universally Unique ID (UUID) = What is this product/service?

Some UUIDs can be associated with a specific product or a class of products.
Sniffypedia.org facilitates the lookup of UUIDs and other identifiers against standard
machine-readable data in the form of Schema.org & JSON-LD.

Lookup: https://sniffypedia.org/

Jeffrey Dungen
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—

Assigned

, , Numbers
Unique advertiser

addresses

Company Code = What is the company behind this device?

The Bluetooth SIG maintains a list of assigned numbers including company identifiers.
Each 16-bit code is assigned to a specific organisation which may use it to transmit custom
payloads (which may in turn contain additional identifiers).

Lookup: https://www.bluetooth.com/specifications/assigned-numbers/company-identifiers/

RFID as Ambient Data

0 2 x Apple, Inc.

Jeffrey Dungen



https://www.bluetooth.com/specifications/assigned-numbers/company-identifiers/
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- Complete Local Name: Harald’s iPhone

URI: https://jeffyactive.github.io

Who is this?

There is—for obvious reasons—no explicit public means to look up a specific person.
Nonetheless, should one choose to do so, it is possible with Bluetooth Low Energy to
transmit a short name or a URI which points to machine-readable information about
oneself. An organisation may also maintain an internal lookup of identifiers to personnel.

“Advertise yourself” with the Physical Web and beyond: https://reelyactive.com/blog/archives/1066

RFID as Ambient Data

Jeffrey Dungen


https://reelyactive.com/blog/archives/1066
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3. Opportunistic location

-63dBm -65dBm -78dBm \
@ X,Y,Z
&
-
o
Example: Example:
RSSI-based angle-based
D * the human-scale-range of these .
technologies means that even just
discovery/identification may
. provide meaningful location RAIN
8 Bluetooth information in and of itself! B ELD
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What sense can computers make of the from
opportunistic location?

e Where?
e Displacements
e Occupancy*

*assuming “occupants” can be identified distinctly from other devices

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Location as geocoordinates

Where exactly is each device?

Precision has generally been the metric for
real-time location systems (RTLS) and for some
applications, precise location using
geocoordinates is essential.

Location as a graph

g

o % —u3)

3

What is each device nearest to?

A graph representation lends itself better to
opportunistic location given that proximity
(either binary or RSSI-based) is all that can be
reasonably expected across systems.

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen




i) reelyActive

4. Opportunistic interpretation of sensor data

Process
Decode
Interpret
Temperature Motion Detected Temperature
Battery Level Acceleration Pressure
Humidity Uptime Moisture
[lluminance Contact Detected Touch
Heart Rate Magnetic Field
: RAIN
€3 Bluetooth @ RFID

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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What sense can computers make of the from
opportunistic interpretation of sensor data?

e How?
e Physical environment
e /nteraction dynamics”

* occupants can be detected by sensors, not only via their own devices

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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EnOcean EMSIB

\

-
~
‘\A_.

EnOcean EMDCB

\

Motion Detected

via accelerometer

Chair occupied

Desk occupied
Vehicle in motion
Machine in operation

Motion Detected

via passive infrared (PIR)

Minew B10

Button Pressed

via mechanical pushbutton

J

IEEE RFID 2022

Room occupied
Desk occupied
Passage detected
Intrusion detected

Minew S4

e  Assistance requested
e  Manual check-in

e Action requested

e Acknowledgment

[ J

Contact Detected

via magnetic proximity sensor

RFID as Ambient Data

Door closed
Window closed
Cabinet closed
Lid closed

Jeffrey Dungen
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Payload advli b

advlib is an open source library which
decodes sensor data (How?) and identifiers
(What?) from raw payloads.

advlib outputs a standard set of properties ensuring
interoperability across vendors and technologies.

Repository: https://github.com/reelyactive/advlib

RFID as Ambient Data

Property
acceleration
angleOfRotation
appearance
batteryPercentage
batteryVoltage
devicelds
elevation
heading
heartRate
illuminance
interactionDigest
isButtonPressed
isContactDetected
isMotionDetected
magneticField
name

nearest

position

pressure
relativeHumidity
relay

speed
temperature
txCount

txPower

uptime

uri

uuids

version

Type

Array of Number
Number

String

Number
Number

Array of String
Number
Number
Number
Number

Array of Object
Array of Boolean
Array of Boolean
Array of Boolean
Array of Number
String

Array of Object
Array of Number
Number
Number

Object

Number
Number
Number
Number
Number

String

Array of String

String

Notes
[x,y.z]Ing
In degrees
From Bluetooth
0 to 100 (%)

In volts

Inm
In degrees
In beats per minute

In Ix

[x.y.z]InG

[lon, lat, ele ]
InPa

010 100 (%)
See note below
In m/s

In Celcius

IndBm

In milliseconds

Format pending

Jeffrey Dungen
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The InteroperaBLE Identifier
applies to sensor data too!

UuID Instance ID | Interpretation

4964944 -434F-4445-b73e-427574746F6e | n/a isButtonPressed: true
496F4944-434F-4445-b73e-5554462d3332 | ex: 001989 Unicode Code Point:
496F4944-434F-4445-b73e-2e2f2e6d7033 | ex: 0000001 Sound file: 0000001.mp3

N

~

RFID as Ambient Data

Learn more: https://reelyactive.github.io/interoperable-identifier/
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What sense can computers make of the from
opportunistic discovery, identification, location and
interpretation of sensor data of all the RFID devices present?

* with informed consent * with a database

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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We need to empower computers with their own
means of gathering information, so they can see,
hear and smell the world for themselves, in all its
random glory. RFID and sensor technology enable
computers to observe, identify and understand the
world—without the limitations of human-entered
data.

— Kevin Ashton

That 'Internet of Things' Thing
RFID Journal, 2009

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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1999

Kevin Ashton coins the term

Internet of Things

at a time when RFID technology is
largely confined to laboratories.

Computers can make sense of the
physical world around them only
in controlled demos.

2022

Human-scale RFID has become so
prevalent in our daily lives that it
can be considered

Computers can opportunistically
make sense of the physical world
around them.

RFID as Ambient Data

Jeffrey Dungen
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The opportunistic discovery, identification, location and
interpretation of sensor data from these RFID devices represents
ambient data, which affords computers the ability to make sense
of the physical spaces they occupy.

In this tutorial we'll examine the collection and interpretation of
ambient data from RFID, including the lookup of digital twins
and the combination of data collected independently by
co-located systems, leading to the concept of collective
hyperlocal context.

RFID as Ambient Data

Jeffrey Dungen
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First, let’s get from
to
hyperlocal context
In nine steps.

As presented at: https://www.reelyactive.com/context/

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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radio decoding

raddec

transmitterId: _,
rssiSignature: [{
receiverId: _,

P rssi: _

P };

: N packets: [],
timestamp: _

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Packet processing

packets: []

==

dynamb: {},
statid: {}

}

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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dynamic ambient data

‘ I dynamb
acceleration: [],
batteryVoltage: _,
nearest: [],
uptime: _,
temperature:

-

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Real-time sensing s

dynamb

acceleration: [],
batteryVoltage:
nearest: [],
uptime: _,

temperature:

—

s |

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen




) reelyActive

static identifier data

‘ statid

devicelds: [],

name: _,
upis s
uuids: []

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Explicit digital twins

Digital Twin

name: _,
manufacturer:
image: _,
sameAs: []

—

O-'

devicelds: [],

name: _,
TTich 6 S
uuids: []

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Implicit digital twins

Digital Twin
name: _,
manufacturer: _,
image: _,
sameAs: []

‘ Sniffypedia m

devicelds: [],
name: _,

upis s

uuids: []

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Hyperlocal Context

- - g O
Who? - Where? ‘

we B @

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Hyperlocal context lends itself "devices": {
. "{id}/{type}": { ... },
well to machine-readable (JSON) tdi/itypel™s e
. "{id}/{type}": {

representation. nearest™ [ ... 1,
"dynamb": { ... },

The graph is represented as a list of devices, 3:itldhtips//}’ 3

each of which represents a node. "tags": [ ... 1,
"directory": "a:b:c",

Each device has a nearest property which is a ) ‘position®: [ X, y, z ]

set of devices that decoded its

transmission(s), ordered by proximity (RSSI), "{id}/{type}": { ... }

each of which represents an edge. }

Learn more: https://www.reelyactive.com/context/

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Q, /context
© 11:39:13
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[ ] [ ] [ ] {
And digital twins are “@context"
. { "schema": "https://schema.org/" },

machine-readable (JSON) too egraph” |
"@id": "JD",

thanks to web standards! gtype": "schema:person”,
"schema:givenName": "Jeffrey",
"schema:familyName": "Dungen",

. . "schema:gender": "Male",
JSON-LD links data in a web-standard way so "sc:ema:natlionality;: "CA",
. "schema:worksFor":
that the date can be organised and connected "@type”: "schema:Organization”,
. "schema:name": "reelyActive",
acCross Web SlteS. "schema:url": "https://reelyactive.com"
See: https://json-ld.org }s
"schema:jobTitle": "Co-founder and CEO",
"schema:image": "https://...",
1 - "schema:sameAs": [
Schema.org provides a web-standard e kedin. conyin/dungen/ .
vocabulary for structured data. "https://github.com/jeffyactive”
See: https://schema.org 3 ]
]
}

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen
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Technology that makes sense—literally!

Digital
The Web

from structured, Linked Data

* Edges are logical relationships *

Physical

Hyperlocal Context

from Ambient Data

* Edges are physical proximity *

It’s a dynamic, searchable graph. &

Jeffrey Dungen
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Jeffrey and Benoit—who work for reelyActive,
are at reelyActive Parc—the reelyActive office.

B

worksFor = worksFor

&3 Parc

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen



i) reelyActive

But how do we get hyperlocal context to
extend across readers/gateways and
physical spaces so that it is meaningfully

-

searchable at broader scale? =
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(@ reelyActive

| presented an entire tutorial on this too
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at I[EEE RFID 2019

https://2019.ieee-rfid.org/co-located-rfid-systems-unite/
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@) reelyActive

Towards collective hyperlocal contextual awareness
among heterogeneous RFID systems

Jeffrey Dungen, Juan Pinazo Neto
reelyvActive
Montréal. Québec, Canada
Emal: eft@reclyacuve com, puan @reelyactve.com

t—LUntd rm-ly cases ol mdependently w:rum m
ey il IRFIDY depl

© could he eonsidered rare. Howerer, She nw-l
ce of the RAIN ABusce snd Bluctooth Low Eeergy
IBLE) & resadting @a the proliferstion of Sved and mobile
infrastructure for the radio-bd cntification of both things and peo-
ple thromzh standardised passive and active RFID technologies,
respectively, Comsequently, today, there are everyday sitwations
where independently operted REED systems are likely to co-exist.
both ¢phesserally indefitedy. Ba 1hds paper, we presest o
e sisss for ity Mvn snd the sabsequest exchange of
stosetsred dala g sk send olten

mdkshbe read 2

@ human scale & what we call by perfocal
hased binguage for $he Interned of
lyperiocal comiext amd the presested
crowd-sessing whinh combises the
of hoth active and UHF passive
Tramework has boen unemu,
implessented in open sowrce software with BLE sepported and
UNF passive mn qulun in progress, Collaboration amomz
the sciemtific to advamce
context will .-h become more critical as the
of RFID infrsstructure seocker stes.

L INTROOU CTION

1 of Thangs (16T) may be definad as the under-
by compaters, of the real workd is real Bme, withoul
¢ bamam-enered data. Saxd differcely. the oT is
ens wndersmnding both the spatio-tempoeal and
joeships wmong physical dimgs. as life wnfolds
definion wis offeed by Kevim Asbion,
Y nu he Tunad the phrase in 1999, while working
e MIT Auw-1D dab [1) Al thi ame, passive radio-
frequency identificalion (RFID) promssad 10 be a key ensbling
techmulogy for e ToT.

Foe the fifteen years following, widespeead adoptxa of
RFID technologies surely lagged behind the ambatices of
1he early proponests of e ToT. Nonetheless, in 2014, 1wy

While RFID wechnologaes e catalysts of the noton of
# phoxicnl web, in a sqpurste sphere. bat over romghly e
same timeline, the sewartic web had lived a ssmilar swory. In
2014, coincidentally, JSON-LD, a populer ensbling stdard,
became 3 W3C racommendation [4], Today, combined with
Schemaorg, ® 38 championed by andusiry giants sach as
Google as e preferred meass for repeesesting Mhirgs, includ.
ing. incidentally, the growing sember of people, prodeces and
places identsfied and wacked usimg RFID 1echmology

Each of the three aforementsonad techaologies bas achseved
independent sucoess. UHF passive RFID is motsbly waed for
real-lime imvestory, keveraging dabicated rea LUECTEN
BLE has mstead adopiad a mobile-centric appeoach due wo x5
widespread adoptica in smartphones, which today repeeseas no
fewer than 1.2 ballsxoa smart edge devices. a samber expected
10 dowble by 2021 [S]. And JSON-LD 35 commenly used by
onlmwe search engines, In this paper we will argue thit the three
could, aed should, complement cae mother = the context of
[oT, w further the wnderstanding of the real woedd in real time.

Fire we present the common chamcensucs of RFID.
hissed real-tame kcation systems (RTLS) which suppoat the
endeavour. We then presest the oomcept of structured. linked
ditas 10 sssociate semantic meanmg w0 RFIDIRTLS data Next
we combine adentty, ocation md stnactered data w Erodece
the comcepe of byperlocal conwext. and present & standands
bisad mechmmism for sponlancoes, collective crowd-semsing
among indepeadent RFID phitforms. Finally, we comclude
with practical, real-wordd applxatices under explomuon and
provide recommendagions for cagoing developmese,

I1. REAL-TIME LOCATION

RFID technodogy, Both scinve smd passive. enables the
unigee sdentfication of devices w a distance by readess. When
areader (which we wall mstead refer 10 as recvlvers troughout
this pamer) receives the radio packel from (he identsfied devicoe,

Owl our publications: https://www.reelyactive.com/science/
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1. Co-located reader discovery via
Bluetooth Low Energy.

2. Hyperlocal context exchange via IP.
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https://www.reelyactive.com/context/

i) reelyActive

Can we take it a step further (closer?) and

put the .local in hyperlocal context? =)

Support
Jocal!

Learn more: https://wikipedia.org/wiki/.local
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i) reelyActive

Local Area Network (LAN)

Hey LAN, I’'m
pareto.local

http:// pareto.locall context

{ hyperlocal context }
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i) reelyActive

Hey LAN, I'm Local Area Network (LAN)

pareto.local

{ hyperlocal context}

hyperlocal context }

RFID as Ambient Data
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i) reelyActive

P 7 Pareto Anywhere is open source
a re O o and run-anywhere, transforming
ambient data into hyperlocal context.
Vilfredo Pareto is famously known for the
80-20 rule, where 80% of the outcomes

are due to 20% of the causes, also called
the Pareto principle.

Pareto ' {}

s reelyActive

At reelyActive, we named our software
Pareto to reflect the fact that a modest
amount of ambient data is often “good

enough” to make a lot of sense. www.reelyactive.com/pareto/anywhere/
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(& reelyActive

Create context-aware physical spaces with a
Raspberry Pi

Our step-by-step guide to create #CAPSpaces with a & Pi using open source technologies.

Tutorial: https://reelyactive.github.io/diy/capspaces-pi/
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i) reelyActive

Technology-Agnostic
& Vendor-Agnostic:
Open Architecture

B) (%
un-anywhere: edge/local/cloud .
run-anywhere: edeeocal Machine-readable,
. real-time contextual
D 9 ) are o il o representation of a

v reelyActive physical space
and its occupants

UA) SR
8° 3 R
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Makes sense?
3,
@

?gﬁ 070
Abundant Collective Any

Ambient Data Hyperlocal Context Application

IEEE RFID 2022 RFID as Ambient Data Jeffrey Dungen




/0

RFID as Ambient Data

Presented by Jeffrey Dungen
Co-founder & CEO of reelyActive

at IEEE RFID 2022 in Las Vegas

www.reelyactive.com | reelyactive.github.io


http://www.reelyactive.com
https://reelyactive.github.io/

