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 Que ¢és aixo de la RFID?
e Aplicacions de la RFID als hospitals.

 Un enginyer de serveis de la FIB ha de saber
d’aixo?




» A Journal for the Worldwide Service Science Community

JEIVICE
SCIENCE

Mogre, Gadh, and Chattopadhyay: Using Survey Data to Design a RFID Centric Service Svstem for Hospitals
Service Science 1(3), pp. 1

Using Survey Data to Design a RFID Centric Service System

for Hospitals

Seminari ESSI Maig 2010




Services
Compuling

é Web Menu

Submission
Tutorials

E Panels

B SOA Summit
SOA Contest
PH.D.Symposium

i

Business Process

. Integration and
7 SNA Stendarde Svmmneanm Abont IFFF Conaress on Services (SFRVICFS 20083 M 3 s v v

2008 IEEE Congress on Services 2008 - Part I '

Architectural Solutions for Mobile RFID Services for the Internet of Things

Martin Peter Michael Mohsen Darianian
Nolkia Reseairch Center, Helsinki, Finland Nokia Research Center, Helsinki, Finland
martinpeter.michael@nokia.com mohsen.darianian/@nokia.com




You) [ ) muscar| | Expior | Sui

Application of RFID Technology in Health Care

nethost18 11 videos [= Suscribirse

Radio Frequency

|dentification
(RFID)
for Healthcare

0:01/3:44 | afful I :: n

Seminari ESSI Maig 2010




Healthcare Delivery Needs - Rife for RF

Surgical Omissions: In the US, 1500 patients yearly
have something erroneously left in them by operating staff.

Counterfeit Drugs: The pharmaceutical industry lost $2
billion to the sale of counterfeit drugs.
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Healthcare Delivery Needs - Rife for RF

Medication Non-Compliance: Non-compliance
depends on affliction but it averages about 50%.

Blood Product Errors: There is an estimated one in

14,000 chance 1n the U.S. that a patient will receive the
wrong blood due to human error.
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Healthcare Delivery Needs - Rife for RFID

Mother-Baby Mismatches: 25,000 mother baby
mismatches occur yearly in the U.S.

Lost Equipment: At one Medical Center in the U.S, an
estimated $300,000 to $400,000 worth of equipment per
year had been either stolen or misplaced.
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Els RFIDs al Clinic
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El Clinic instala un sistema de

radiofrecuencia que identifica y localiza a sus
paclentes

El nuevo sistema, pionero a nivel internacional, pretende mejorar la seguridad
clinica de los enfermos
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s al Clinic

Manasanchs ha sefialado que a veces, |a identificacidn incorrecta de estos pacientes y de
los procedimientos a los que son sometidos provoca errores en la medicacion o en la
realizacion de pruebas o procedimientos, y con este sistema de tecnologia RFID se evitan
estas situaciones.

Se estima que cada afio se llevan a cabo en todo el mundo unos 234 millones de

intervenciones quirdrgicas, y que en el 0,7% de ellas se producen incidencias, que no son
mortales, y que con esta tecnologia se quieren evitar.
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s al Clinic

La capacidad para seguir los procesos impedira, por ejemplo, que a un paciente se le pueda
hacer una transfusion de sangre con una bolsa que no sea la adecuada, o que se le cologue
una protesis distinta a la que necesita, porque antes de empezar la intervencion todos los
datos aparecen en pantalla y salta una alarma si no son coincidentes.
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RFID: Visi6 general

RFID Rea No cal I'alineament

Diversos objectes a la vegada
Varietat de formes de tags: diversos entorns
Seguiment a nivell d'article concret

Reescriptura .

ethernet

electromagnetic field

The RFID readers (aka sensors) emit an electromagnetic field.
The tag converts the field into a source of power.
As the tag is powered, the sensor can start reading/writing the tag's content.

Such a reading is called an RFID event and is transmitted to a computer in
charge of processing it.

D. Guinard, P. Fuhrer and O. Liechti, Radio Frequency Identification (RFID): Concepts,
. Application Domains and Implementation, in The International Conference on Java
Semin  Technology JAZOON'07, June 24-28 2007, Ziirich, Switzerland.
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/ / serial / USB
ethernet
electromagnetic field
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Lloc L Objecte O [ Propietats P
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Tags: Funcionalitats basiques

Enganxar (attach) un tag a un objecte
Llegir un tag

Kill/disable

Escriure una vegada

Escriure diverses vegades
Anti-col-l1s16

Seguretat 1 xifratge

Estandards que compleix
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Tags: Caracteristiques fisiques

RFID Essentials
Seminari ESSI Maig 2010 By: Bill Glover; Himanshu Bhatt
Publisher: O'Reilly Media, Inc.




Tags: Font de poténcia

e Passius

— Obtenen la potencia del lector

e Actius

— Incorporen una bateria, o connectats a la xarxa

e Semi-passius

— Potencia del lector + bateria
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Table 3-3. EPCglobal tag classes
Class Description

Class
0

Class
0+

Class
I

Class
II

Class Rewritable, semi-passive (battery-powered chip, reader-powered
ITI communications), integrated sensors

Passive, read-only
Passive, write-once but using Class 0 protocols
Passive, write-once

Passive, write-once with extras such as encryption

Class Rewritable, active, "two-way" tags that can talk to other tags,
IV powering their own communications

Class Can power and read Class I, II, and III tags and read Class IV and
Vv V tags, as well as acting as Class IV tags themselves

RFID Essentials
e : By: Bill Glover; Himanshu Bhatt
Seminart ESSI Maig 2010 Publisher: O'Reilly Media, Inc.




Tags: Comunicacio amb lectors
Freqiiencia d’operacio

Table 3-2. Read range by frequency

Typical max. read

Frequency range for passive tags

Some typical applications

LF 50 centimeters Pet identification and close reads of
items with high water content

HF 3 meters Building access control

UHF 9 meters Boxes and pallets

Microwave > 10 meters Vehicle identification of all sorts

RFID Essentials
By: Bill Glover; Himanshu Bhatt
Publisher: O'Reilly Media, Inc.
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Tags: Quin usar?

Use smart labels for automated application in a warehouse, but use
PVC or glass for tougher environments.

Use passive tags for the lowest cost, and semi-passive or active tags
only as necessary for additional capabilities or greater read range.

Use LF/HF tags for individual items.
Use UHF tags for shipping units such as pallets.
Use microwave tags for vehicles and long-distance reads.

Where possible, to reduce cost, store only an identifier on the tag and

look up the rest of the information. More storage capacity is more
expensive.

RFID Essentials
e : By: Bill Glover; Himanshu Bhatt
Seminart ESSI Maig 2010 Publisher: O'Reilly Media, Inc.




Readers: Components

Reader

e Antenna l
RFID
Controller ' middleware

Nelwork interface

Reader AP

Communications

Evenl management

Anlenna subsystem

RFID Essentials
. : By: Bill Glover; Himanshu Bhatt
B Publisher: O'Reilly Media, Inc.




Readers: Layout

Tunnel Handheld

b, e
Forklift II I ” ", T Smart shelf
|
L

RFID Essentials
. : By: Bill Glover; Himanshu Bhatt
B Publisher: O'Reilly Media, Inc.




G51.0RG | Auto ID Labs | Local Support | & Subscriber's Area

EPCglobal the development of
industry-drive 5

Electronic Product Code (EPC) to
support the use of Radio Frequen
Identification (RFID) in tod ¢
moving, information rich, trading
networks.

Architecture Framework

| ocromimsevsizcn

Low Level Reader Protocol (LLRP) Reader Protocol (RP)
Tag Protocol - UHF Class 1 Gen 2

Tag Data Standard (TDS) J Tag Data Translation (TDT)

Identify

.. . : Data Interface Standards
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Electronic product code

35 . OOOOAF8 . OOFA55 . OOOO15AFC

8 bits 28 hits 24 bits 36 bits
header manufacturer product or object class serial number

Data partitions
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Object Naming Service

RFID 2
Reader | EPC in Pure identity URI:
urn:epcid.gid:1.2.3

EPC Chip

Server/

Locl rsoter Ii N\, LOCAL NETWORK
INTERNET

3, 4,5

EPC URI converted
to EPC domain name:
2.1.qid.id.onsepc.com

I
Corresponding
EPCIS

Figure 3.13.: An ONS query by a client application
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Aplicacions de la RFID als hospitals

- Identificacio de pacients

* Identificacio de bosses de sang

* Sales d’operacions “‘smart”

* Contra la falsificacié de medicaments

* Seguiment d’equipaments, pacients, staff 1 documents
* Contra el robator1 d’equipament medic

* Medicacio

* Altres
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Identificacio de persones, equipaments, objectes

Radio Frequency IDentitfication:

Evaluation of the Technology Supporting
the Development of an Assets Tracking Application

Bachelor Thesis

Dominique Guinard
September 2005
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Sala d’operacions: The three wrongs

The
Universal

Protocol

for Preventing Wrong Site,
Wrong Procedure, and
Wrong Person Surgery™

Guidance for health care professionals
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Sales d’operacions: CAPTUS

Automatic Detection and Notification of “Wrong
Patient—Wrong Location” Errors in the
Operating Room




Sales d’operacions: CAPTUS
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Sales d’operacions: CAPTUS
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Sales d’operacions: CAPTUS
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Sales d’operacions: CAPSIS

Improving Patient Safety in the Operating
Room Using Context-Aware Technologies
and RFID

MSc (IT) Thesis by
Niels Norskov

Supervised by
Jakob E. Bardram

A Context-aware Patient Safety System for the
Operating Room
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Sales d’operacions: CAPSIS
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1) patient ready for surgery,
(11) correct patient present in the OR,
(111) blood bags used during surgery match the
blood type of the patient,
(iv) the operating table in use is appropriate for
the patient and the surgical procedure,
(v) the surgical team is complete, and
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Sales d’operacions: CAPSIS
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Figure 6 Auxiliary vser interface clients: EPJ, PACS and OR check list
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Sales d’operacions: CAPSIS

Perceived usefulness Avg. Std. dev.
System usefulness 4.03 0.89
Ease of using and learning 4.40 0.66
RFID tagging of patients 4, 0.49
Location of team members 3.98 0.73
Traffic light dashboard 4.56 0.56
RFID tagging of tools etc. 4.52 0.57
Context-aware information display 4.3 0.35

Table 1. Perceived usefulness summary.

On the basis of our research, we conclude that context-aware
technologies and concepts potentially offer very promising aids
in safety-critical systems — provided they are designed to ensure
a high degree of confidence.
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Medicaci0: The five rights

The five rights method
to reduce medication errors and harms:

* The right patient
* The right drug

* The right dose

* The right route

* The right time
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Medicaci6: The WARD system

Medicine || Medication Dispatching Procedure

Package
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Fig. 1 The three parts of WARD system

J Med Syst (2008) 32:327-332
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Medicaci6. The SmartDrawer
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PETRA 09, June 9—13. 2009, Corfu. Greece.
Seminari ESST Maig 2010 Copyright 2009 ACM ISBN 978-1-60558-409-6...$5.00.




Figure 5: RFID reader and RFID tags on a bottle
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Figure 1: State Machine of Smart Drawer Behavior
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Hello Mary, It ks now [2:40 PM]
Ibuprofen

Please take Ibuprofren Now.
Dosage: 1 pill only. (200MG)

IN CASE OF EMERGENCY:

Call

Caregiver Call Family ~ Call 911



Aplicacions de la RFID als hospitals
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A revolution 1n continence care

2. Evemt is recorded
the time it occurs,

1. EFvent is read by
the SIM™hax.
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Enginyer de serveis de la F

Un enginyer de serveis per la FIB €s una persona capag de
participar en projectes de millora (o creaciO) de sistemes de
servel, aportant-hi especialment:

(1)propostes d'innovacions basades en nous usos (0 en usos més
eficients) de les tecnologies de la informacio,

(2) el desenvolupament (analisi, disseny, construccid, implementacio 1
evolucio) dels sistemes d'informacié que siguin més adequats, 1

(3) la determinacio, instal-1aci6 1 gestio de la infraestructura informatica
necessaria per al funcionament eficient dels sistemes de servei.
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Enginyer de serveis de la F

Un enginyer de serveis per la FIB és capacg de treballar en
sistemes de serveil de qualsevol tipus, ja esta familiaritzat en
alguns d'ells, 1 coneix a fons els sistemes de comerg
electronic 1 totes les seves extensions (eBusiness,
eOrganization, eGovernment, etc.)

Un enginyer de serveis per la FIB és capac de treballar en
equips interdisciplinaris, pero, quan disposa de l'experiencia
necessaria, també pot treballar autbonomament en sistemes
de serveil concrets.
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RFID a I’Enginyeria de serveis de la F

Un enginyer de serveis per la FIB és u = na capag de
participar en projectes de millora (o cr '% e sistemes de
servel, aportant-hi especialment:

(1) propostes d'innovacions basades en nous usos (0 en usos
més eficients) de les tecnologies de la informacio,
(2) el desenvolupament (analisi, da

lmp l.e Innovation skills

next generation of technologies, methods and tools. In
domaimn specific industries especially, the effective
integration ot  new  technology with  specific
requirements 1s a key source of innovations.
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