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Description
FIELD OF THE INVENTION

[0001] The presentinvention generally relates to loca-
tion detection systems for use in facilities such as health-
care facilities for tracking equipment such as patient han-
dling devices. More specifically, the present invention re-
lates to the location detection system having locators pro-
grammed with unique location identifiers to determine a
location of the patient handling devices.

BACKGROUND OF THE INVENTION

[0002] Location detection systems are well known in
the art for tracking the location of personnel and equip-
ment in a facility. These systems have been specifically
adapted for use in facilities such as healthcare facilities
for tracking healthcare professionals, e.g., nurses and
physicians, and for tracking equipment e.g., beds, patient
monitoring devices, and the like. A typical location de-
tection system is also referred to as an asset tracking
system that utilizes tags that periodically transmit a
unique identification signal. Receivers are located
throughout the facility at known locutions for receiving
these identification signals. The receivers are wired to a
central computer that processes the unique identification
signals to determine a location of the asset associated
with the tag.

[0003] Onedisadvantage of such systemsis thata typ-
ical asset tracking system does not utilize existing infra-
structure within the healthcare facility. As a result, the
capital costs necessary to provide the infrastructure to
accommodate asset cracking is high. For instance, the
receivers used to receive the identification signals from
the tags attached to the assets being tracked must be
installed throughout the healthcare facility, as well as
wired to the central computer. This requires considerable
labor and expense, as well as lengthy disruptions to in-
stall the wiring.

[0004] In today’s healthcare facilities, networks are
provided for accessing patient data, equipment data, lab
results, and the like. However, with current asset tracking
systems, integrating information regarding the location
of mobile equipment such as patient handling devices
with patient data or other data available on the network
is not practical. One reason that most asset tracking sys-
tems cannot be integrated wholly with current healthcare
facility networks is that these asset tracking systems are
only designed to identify a particular room in which a
patient handling device is located. These systems are
not designed to determine a specific zone in the room in
which the patient handling device is located. In some
healthcare facilities each room may accommodate two,
three, or more patient handling devices. Therefore, when
current asset tracking systems are used, the room loca-
tion of each of tube patient handling devices can be de-
termined, e.g., the patient handling devices are in room
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1, but they are not sensitive enough to determine that
patient handling device no. 1 is in zone 1 of room 1, pa-
tient handling device no. 2 is in zone 2 of room 1, etc. In
order for current asset tracking systems to provide this
level of location detail, separate receivers are needed in
each zone, with each receiver being wired to the central
computer. As a result, the infrastructure costs further es-
calate.

[0005] Therefore, thereis aneedinthe artforalocation
detection system that can easily be implemented in ex-
isting healthcare facilities with little capital investment
and additional infrastructure while also providing specific
location details that enable the location information to be
fully integrated with other data such as patient data and
other equipment data available on existing networks in
the healthcare facility.

US-A-2004/0106854 disclose a transceiver worn by pa-
tients for receiving location signals from randomly placed
locators. The transceiver transmits the location signals
provided by the locators along with patient ID signals to
a remote processing station to determine the location of
the patients.

SUMMARY OF THE INVENTION AND ADVANTAGES

[0006] The present invention provides a location de-
tection system as claimed in claim 1 and a method as
claimed in claim 19.

[0007] This system and method have several advan-
tages over the prior art. For instance, by placing the re-
ceiveronthe patienthandling device, the patienthandling
device acts as the communication link between the loca-
tor and the processing station. Furthermore, by transmit-
ting the unique location identifier from the locators to the
receiver and then on to the processing station, there is
no need for additional infrastructure in the facility to sup-
port the locators. Locations can be determined simply by
placing the locator, programmed with the unique location
identifier, in the location of interest, and transmitting that
location to the patient handling device, which then sends
the unique location identifier onto the processing station.
The patient handing device also transmits its own unique
ID thereby correlating the location of the patient handling
device to its unique ID. This will enable healthcare facil-
ities to better track patients by associating patients with
their patient handling devices and further associating the
patient handling devices with their location in the health-
care facility, down to the specific zone in the room in
which the patients and the patient handling devices are
located.

[0008] In another aspect, the location detection sys-
tem comprises a first locating device associated with the
patient handling device for transmitting a first unique lo-
cation identifier to the processing station and a second
locating device associated with the patient handing de-
vice for transmitting a second unique location identifier
to the processing station. In this system, the first unique
location identifier corresponds to a first area of the loca-
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tion and the second unique location identifier corre-
sponds to a second area of the location different than the
first area. In one embodiment, tine first unique location
identifier identifies the room in which the patient handling
device is located and the second unique location identi-
fier identifies the zone in the room in which the patient
handling device is positioned. Therefore, the first locating
device provides a general vicinity of the patients handling
device, while the second location device further defines
the location of the patient handling device in the general
vicinity.

[0009] In another aspect, existing asset tracking sys-
tems can be utilized to determine general vicinity infor-
mation for the patient handling devices such as the room
in which they are located, and the patient handling de-
vices can be further outfitted with the second locating
device to refine the location information down to the spe-
cificzone in the room in which the patient handling device
is located.

[0010] In yet another aspect, a method of detecting
the location of the patient handling devices using the first
and second locating devices is provided. The method
includes transporting the patient handling device to the
location in the facility and transmitting a first unique lo-
cation identifier to the processing station. The method
also includes determining the first area location of the
patient handling device from the first unique location
identifier and transmitting a second unique location iden-
tifier to the processing station wherein the first unique
location identifier corresponds to the first area of the lo-
cation and the second unique location identifier corre-
sponds to the second area of the location.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Other advantages of the present invention will
be readily appreciated, as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings wherein:

[0012] Figure 1 is a schematic view of a healthcare
facility with a network;

[0013] Figure 2is atop view of a typical room floor plan
in the healthcare facility with two zones labeled A and B,
schematically illustrating a location detection system of
the present invention utilizing a locator configured for
transmitting a unique location identifier to a receiver lo-
cated on a patient handling device;

[0014] Figure 3 is an electrical schematic of the locator
of Figure 2;

[0015] Figure 4 is an electrical schematic of the receiv-
er of Figure 2;

[0016] Figure 5 is a process flow diagram illustrating
a process for transmitting the unique location identifier
from the locator to the receiver;

[0017] Figure 6 is a process flow diagram illustrating
a process for requesting the unique location identifier
from the locator;
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[0018] Figure 7 is a perspective view illustrating alter-
native location detection systems of the presentinvention
utilizing radio frequency, magnetic inductance, ultrason-
ic, or modulated light systems;

[0019] Figure 8 is a perspective view illustrating an al-
ternative location detection system of the present inven-
tion utilizing an array of RFID tags;

[0020] Figure 9is a perspective view illustrating an al-
ternative location detection system of the present inven-
tion utilizing an RFID swipe card;

[0021] Figure 10 is a perspective view illustrating an
alternative location detection system of the present in-
vention utilizing a tethered RFID magnet tag;

[0022] Figure 11 is a perspective view illustrating an
alternative location detection system of the present in-
vention utilizing a nurse call cable with anintegrated RFID
tag;

[0023] Figure 12 is a perspective view illustrating an
alternative location detection system of the present in-
vention utilizing WiFi access points;

[0024] Figure 13 is a perspective view illustrating an
alternative location detection system of the present in-
vention utilizing a power cord with and integrated 1D
transmitter;

[0025] Figure 14 is a perspective view illustrating an
alternative location detection system of the present in-
vention utilizing an Ethernet port to transmit the unique
location identifier;

[0026] Figure 15 is a schematic view illustrating an al-
ternative location detection system of the present inven-
tion utilizing a mesh network to determine the location of
the patient handling device;

[0027] Figure 16 is a schematic view illustrating an al-
ternative location detection system of the present inven-
tion utilizing an asset tag in combination with a switch;
[0028] Figure 17 is a schematic view illustrating an al-
ternative location detection system of the present inven-
tion utilizing an asset tag in combination with a sonic dis-
tance finder;

[0029] Figure 18 is a schematic view illustrating an al-
ternative location detection system of the present inven-
tion utilizing an asset tag in combination with a laser dis-
tance finder; and

[0030] Figure 19 is a schematic view illustrating an al-
ternative location detection system of the present inven-
tion utilizing an asset tag in combination with a hall effect
sensing system.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Referring to the Figures, wherein like numerals
indicate like or corresponding parts throughout the sev-
eral views, a location detection system for a facility is
generally shown at 20. The location detection system 20
is described as being integrated into a patient handling
device 22 of a healthcare facility such as a hospital. Pa-
tient handling devices 22 include devices such as beds,
stretchers, cots, wheelchairs, and the like. It should be
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appreciated that the present invention could also be ap-
plied to other devices located in a healthcare facility in-
cluding, but not limited to infusion pumps, patient moni-
toring devices, patient therapy devices such as stand-
alone therapy mattresses, and the like. It should also be
appreciated that it could be applied to non-healthcare
facilities. For purposes of description, reference is gen-
erally made to healthcare facilities.

[0032] Referring to FIG. 1, the healthcare facility in-
cludes several systems that can be placed in electronic
communication with one another through a common net-
work 32. These systems include admission-discharge-
transfer (ADT) systems 24 and patient throughput sys-
tems 26 such as those offered by Premise Development
Corporation. These systems may also include elCU sys-
tems 28 such as those provided by Cerner Corporation
for the remote monitoring of critically ill patients. A nurse
call system 30 may also be in communication with the
network 32. For instance, a nurse call system provided
by Rauland-Borg Corporation can be used to instantly
transfer nurse calls from a patient to the network 32, or
to the patient’s primary and/or secondary caregivers via
a wireless phone 33 using well-known messaging inter-
faces 35. This places the patient in immediate contact
with a healthcare professional to provide faster, more
efficient service.

[0033] Several communication devices may also be
used to access the data or information provided by these
systems 24, 26, 28, 30 to receive messages or alerts
from these systems 24, 26, 28, 30, or to transmit infor-
mation to these systems 24, 26, 28, 30. For instance, a
wireless badge 46 may be in communication with these
systems 24, 26, 28, 30 via wireless access points 36
provided throughout the healthcare facility. Healthcare
professionals, e.g., nurses, nurse’s aides, medical as-
sistants, nurse practitioners, physician assistants, phy-
sicians, etc., may carry the wireless badges 46 to alert
the nurse when a patient has called for assistance, or
that an alarm condition is present. The nurse could also
use the wireless badge 46 to speak to a voice recognition
system to report an alarm condition, or to report that the
nurse has completed a task, to report any event that may
occurinthe healthcare facility. Personal digital assistants
(PDAs) 38 could also be in communication with the net-
worked systems 24, 26, 28, 30 to transfer data and in-
formation between the PDAs 38 and the network 32. Sim-
ilarly, laptop computers 40 could be used to transfer data
and information.

[0034] Assettracking systems 42 may also be integrat-
ed into the network 32. Such systems 42 may include
those offered by Radianse, Inc., Versus Technology, Inc.
or others to track assets throughout the healthcare facil-
ity. In some embodiments, the location detection system
20 is intended to operate independently of the asset
tracking system 42 to specifically identify the location,
e.g., room and zone, of the patient handling devices 22.
In other embodiments, the location detection system 20
of the presentinvention is intended to work in conjunction
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with the asset tracking system 42 to identify the location
of the patient handling devices 22 in the healthcare fa-
cility.

[0035] Still referring to FIG. 1, in one embodiment of
the present invention, the patient handling device 22 is
adapted for communicating with the network 32. More
specifically, a central processing unit 44 (CPU) of the
patient handling device 22 is in electronic communication
with the network 32 via a communication module 48. The
CPU 44 carries out the functions of the patient handling
device 22 such as motor functions for raising or lowering
movable sections of the patient handling device 22 in
response to user input, sensing functions for sensing sid-
erail positions, bed height, patient position or bed exit,
patient weight, brake positions, and the like, as will be
appreciated by those skilled in the art, or therapy func-
tions for a therapy mattress, such as rotation, percussion,
or vibration functions. The CPU 44 includes the neces-
sary processors and memory for carrying out these func-
tions as will be appreciated by those skilled in the art.
[0036] The CPU 44 and communication module 48 are
physically supported by the patient handling device 22
to move with the patient handling device 22 from location
to location. Preferably, one or more housings enclose
the CPU 44 and the communication module 48 with the
housing or housings being mounted to a frame of the
patient handling device 22. As aresult, all of the hardware
necessary for connecting the CPU 44 of the patient han-
dling device 22 to the communication module 48 is lo-
cated on and supported by the patient handling device
22. It should be appreciated that the CPU 44 and the
communication module 48 could be integrated into a sin-
gle chassis or could be separate connectable compo-
nents linked together in a wired or wireless configuration.
By providing the communication module 48 on the patient
handling device 22, the patient handling device 22 acts
as a communication center or link for transmitting data
and/or information related to the patient handling device
22, including its location, to the network 32.

[0037] The communication module 48 may be con-
nected to the network 32 via a wired and/or wireless con-
nection to transfer data and/or information back and forth
between the CPU 44 and the hospital network 32. In a
wired configuration, the communication module 48 may
be a transceiver wired through a communication link 49
to the hospital network 32. The communication link may
be an RS-232 cable, and Ethernet-compliant cable, or
any other wired connection known to those skilled in the
art. In a wireless configuration, the communication mod-
ule 48 may be a wireless transceiver or router that is
configured with a compatible wireless transceiver or rout-
er 51 located on the hospital network 32. In some em-
bodiments, both wired and wireless configurations are
present on the patient handling device 22 to easily ac-
commodate user preferences. It should be appreciated
thatin some patient handling devices 22, there is no CPU
44, butinstead a plurality of electronic modules that com-
municate on a peer-to-peer network. In this instance, the
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communication module 48 is simply one of the modules
or nodes in the peer-to-peer network. However, for pur-
poses of description, reference is made to a master/slave
system utilizing the CPU 44 of the patient handling device
22.

[0038] A processing station 50 is in communication
with the network 32 to process data and/or information
received from the various systems 24, 26, 28, 30, 42 or
the patient handling device 22 via the communication
module 48 to configure or control the various systems
24, 26, 28, 30, 42 or the patient handling device 22. In
one embodiment, the processing station 50 is positioned
at a central nurse’s station in the healthcare facility and
is implemented in a workstation, e.g., a personal com-
puter, for use atthe central nurse station. The workstation
may include software configured to manipulate data
and/or information received from the various systems 24,
26, 28, 30, 42 or the patient handling device 22. For in-
stance, the workstation may be configured to receive da-
ta and/or information from the communication module 48
of the patient handling device 22 or to transfer data and/or
information back to the patient handling device 22. Such
data may originate from a bed exit detection system, a
bed height detection system, a weight scale, a siderail
sensing system that detects a position of the siderails, a
therapy mattress, and the like. The processing station 50
preferably includes a graphical user interface on a touch-
screen display for reviewing and manipulating the data
and/or information. It should be appreciated that the
processing station 50 may also be a stand-alone unit that
is not located on the network 32, but includes the nec-
essary hardware to link to the communication module 48
of the patient handling device 22.

[0039] Referring to FIG. 2, a typical room floor plan in
a healthcare facility is illustrated. As shown, the room,
labeled Room 1, includes two zones, labeled Zone A
and Zone B. These zones A, B are also often referred
to as bed bays or bed areas. The location detection sys-
tem 20 of the presentinvention is configured to determine
the particular zone in which the patient handling device
22 is located. In the embodiment of FIG. 2, two patient
handling devices 22 are illustrated for positioning at a
location, e.g., Zone A and Zone B, in the healthcare
facility. The location detection system 20 shall only be
described with reference to one of the patient handling
devices 22. Of course, it should be appreciated that the
location detection system 20 is utilized to determine the
specific locations of several patient handling devices 22
simultaneously throughout the health care facility. Multi-
ple patient handling devices 22 may also be located in
the same zone A, B.

[0040] Referring to the patient handling device 22
shown in Zone A of the roomfloor plan of FIG. 2, alocator
52 is fixed relative to the patient handling device 22. The
locator 52 is affixed to a wall of the room, a floor of the
room, or a ceiling of the room. The locator 52 may also
be suspended from any location in the room such as by
a tether or any other restraining mechanisms or devices
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adapted to maintain the locator 52 in a fixed relationship
relative to the patient handling device 22. In other words,
in the embodiment of FIG. 2, the locator 52 is not de-
signed to be mobile for transport outside of the room.
The locator 52 is programmed with a unique location
identifier that corresponds to the location of the patient
handling device 22. The unique location identifier may
simply be a serial number of the locator 52 that is entered
into a look-up table stored in accessible memory of the
processing station 50 and associated with the zone in
which the locator 52 is installed.

[0041] The processing station 50, which is remotely
located relative to the patient handling device 22 and the
locator 52, receives the unique location identifier such
that the location of the patient handling device 22 can be
determined and monitored remotely from the patient han-
dling device 22. More specifically, a receiver 54 is sup-
ported by the patient handling device 22 and receives
the unique location identifier corresponding to the loca-
tion, and the communication module 48, which is elec-
tronically coupled to the receiver 54, transmits the unique
location identifier of the locator 52 from the patient han-
dling device 22 to the processing station 50. As a result,
the patient handling device 22 acts as a communication
link between the locator 52 and the processing station
50. About the same time, the communication module 48
transmits or communicates a unique ID of the patient
handling device 22 to the processing station 50 such that
the processing station 50 can correlate the location of
the patient handling device 22 with the unique ID of the
patient handling device 22.

[0042] A separate look-up table is utilized by the
processing station 50 to correlate the unique ID to a pa-
tient for which the specific patient handling device 22 is
associated. The processing station 50 then correlates
the unique ID and patient to the particular zone in which
the specific patient handling device 22 is now located
such that the software application installed on the
processing station 50 can accurately manage data cor-
responding to the specific patient handling device 22 and
the patient.

[0043] In one embodiment, the locator 52 includes at
least one infrared transmitter 56 for transmitting the
unique location identifier to the receiver 54 and the re-
ceiver 54 includes a housing supporting at least one in-
frared sensor 58 for receiving the unique location identi-
fier from the infrared transmitter 56. In this instance,
transmitting the unique location identifier from the locator
52 to the patient handling device 22 is further defined as
transmitting an infrared location signal from the at least
one infrared transmitter 56 of the locator 52 to the at least
one infrared sensor 58 of the receiver 54. Those skilled
in the art appreciate that other data, besides the unique
location identification may also be transmitted from the
infrared transmitter 56, e.g., battery strength of a battery
60 in the locator 52, time/date, etc.

[0044] The receiver 54 is configured to include at least
one infrared transmitter 56 for transmitting a request sig-
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nalto the locator 52. Likewise, the locator 52 is configured
to include at least one infrared sensor 58 to receive the
request signal from the receiver 54. The battery 60, re-
chargeable or otherwise, is used to power the locator 52.
To conserve battery life, the locator 52 normally operates
in a sleep mode until the request signal is received by
the at least one infrared sensor 58 of the locator 52.
[0045] Referring to the electrical schematic of FIG. 3,
one embodiment of the locator 52 is shown in more detail.
In this embodiment, the locator 52 includes a plurality of
infrared transmitters 56 for transmitting the unique loca-
tion identifier to the receiver 54. Likewise, the locator 52
includes a plurality of infrared sensors 58 arranged in a
sensor array 62 for receiving the request signal from the
receiver 54. The locator 52 also includes a microproces-
sor 64 electrically coupled to the sensor array 62 and the
infrared transmitters 56. The microprocessor 64 is pre-
programmed with the unique location identifier that cor-
responds to the location of the patient handling device
22 and controls the infrared transmitters 56 to produce
a signal with the unique location identifier and transmit
the signalto the receiver 54 of the patient handling device
22. The infrared transmitters 56 of the locator 52 are
adapted to provide variable power transmission to mini-
mize cross talk and maximize signal integrity. The locator
52 is also adapted to modulate light intensity from the
infrared transmitters 56 to maximize noise immunity. Fi-
nally, afilter (not shown) may be used to filter the infrared
signal to reduce receiver saturation and maximize signal
integrity and noise immunity.

[0046] Referring to the electrical schematic of FIG. 4,
one embodiment of the receiver 54 of the patient handling
device 22 is shown in more detail. In this embodiment,
the receiver 54 includes a plurality of infrared sensors 58
arranged in a sensor array 62 for receiving the unique
location identifier from the infrared transmitters 56 there-
by improving transmission of the unique location identi-
fier. Likewise, the receiver 54 includes a plurality of in-
frared transmitters 56 for transmitting the request signal
from the receiver 54 to the locator 52 thereby improving
transmission of the request signal. The receiver 54 may
also be battery powered, but is preferably powered by
an AC power source used to power a control system and
the CPU 44 of the patient handling device 22. Those
skilled in the art realize that the locator 52 and receiver
54 may each be implemented with a single infrared trans-
mitter 56 and infrared sensor 58.

[0047] Referring to FIG. 5, a process flow diagram il-
lustrates a method of detecting the location of the patient
handling device 22. Initially, the locator 52 is in the sleep
mode and awaits the request signal from the receiver 54.
In other words, the microprocessor 64 looks on a recep-
tion channel to see if the patient handling device 22 has
requested location information, e.g., the unique location
identifier. If the patient handling device 22 has not re-
quested the unique location identifier, the locator 52 re-
mains in the sleep mode. If the patient handling device
22 sends the request signal and the request signal is
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properly received and understood by the locator 52, then
the location signal sends the location information, i.e.,
the unique location identifier on a transmission channel.
Once the unique location identifier is sent, the locator 52
returns to the sleep mode to conserve battery life.
[0048] Referring to FIG. 6, a process flow diagram il-
lustrates a method of sending the request signal to the
locator 52 from the receiver 54. The receiver 54, which
is preferably powered by an AC power source, regularly
transmits the request signal to continually update the lo-
cation of the patient handling device 22. The timing of
these transmissions can differ depending on whether or
not the receiver 54 has recently received the location
information or not. As a result, there may be multiple pre-
determined delays between request signals, e.g., delay
#1 and delay #2, which differ in the amount of time be-
tween transmissions of the request signal to the locator
52 on a transmission channel of the receiver 54. Once
the location information is received, the information is
processed and the unique location identifier is sent on to
the CPU 44 and ultimately the processing station 50 to
determine the location of the patient handling device 22.
[0049] Referring to FIG. 7, alternative location detec-
tion systems are shown with similar features to that of
the previously described embodiment. In FIG. 7, the lo-
cator 52 may be one of: a radio frequency identification
(RFID) tag 76 for transmitting the unique location identi-
fier using radio frequency; an ultrasonic transmitter 80
for transmitting the unique location identifier using ultra-
sonic signals; an inductively coupled transmitter 84 for
transmitting the unique location identifier using principles
of magnetic inductive coupling; or a modulated light
transmitter 88 for transmitting the unique location identi-
fier using modulated light. It should be appreciated that
in each of these embodiments, the receiver 54 is partic-
ularly adapted for receiving the specific signal types men-
tioned, i.e., the receiver 54 may be a RFID reader 78, or
include an ultrasonic sensor 82, an inductively coupled
sensor 86, or a modulated light sensor 90.

[0050] Referringto FIGS. 8-11, further alternative sys-
tems using RFID are shown. It should be appreciated
that any of the systems using RFID could be active, semi-
active, or passive RFID systems as is well known to those
skilled in the art. In general, when a passive system is
employed, each ofthe tags 76 described contains a trans-
ponder (not shown) with a digital memory chip (not
shown) that is given or programmed with the unique lo-
cation identifier. An interrogator (not shown), which is an
antenna packaged with a transceiver and decoder in the
RFID reader 78 emits a signal activating the RFID tags
76 so that the interrogator can read and write data to the
RFID tags 76. When the patient handling device 22 is
moved into the particular zone in the room, the RFID tags
76 detect the RFID reader’s activation signal. The RFID
reader 78 then decodes the data, e.g., the unique location
identifier, encoded in the RFID tag’s digital memory chip
and the data is passed to the processing station 50 as
previously described.
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[0051] IntheembodimentofFIG. 8, the locator 52 com-
prises an RFID tag mat 92 that includes an array of RFID
tags 76. At least one of the tags 76 transmits the unique
location identifier, or a selected set of the RFID tags 76
transmits a signal that is recognized as the unique loca-
tion identifier. In this embodiment, the receiver 54 is an
RFID reader 78 for receiving the signals from the RFID
tags 76. In use, the healthcare professional or other em-
ployee of the healthcare facility would first move the pa-
tient handling device 22 into position either over the RFID
tag mat 92 or in close proximity to the RFID tag mat 92.
The RFID tags 76, or at least a portion thereof, would
then transmit the unique location identifier to the RFID
reader 78, which would then transmit the unique location
identifier to the CPU 44 and then to the processing station
50 located on the network 32 via the communication mod-
ule 48, as previously described.

[0052] IntheembodimentofFIG.9,thelocator52 com-
prises an RFID swipe card 94 having at least one active
or passive RFID tag 76. The RFID swipe card 94 is teth-
ered to a head wall 124 of the room using a tether 68.
This fixes the RFID swipe card 94 in the room relative to
the patient handling device 22. The receiver 54 is an
RFID reader 78 that receives the unique location identi-
fier from the RFID tag 76 embedded in the RFID swipe
card 94. In this embodiment, a healthcare professional
would first move the patient handling device 22 into po-
sition in the particular zone in the room and then swipe
the RFID swipe card 94 over the RFID reader 78 to trans-
fer the unique location identifier from the RFID tag 76 to
the RFID reader 78 and on to the processing station 50.
[0053] In the embodiment of FIG. 10, the locator 52
comprises a magnetic RFID tag 70. The magnetic RFID
tag 70 is tethered to the head wall 124 as in FIG. 9, using
atether 68. However, in this embodiment, the healthcare
professional or other employee of the healthcare facility
does not merely swipe the magnetic RFID tag 70 to trans-
mit the unique location identifier to the RFID reader 78.
Instead, the RFID reader 78 magnetically attracts the
magnetic RFID tag 70 to releasably lock the magnetic
RFID tag 70 to the RFID reader 78 to ensure a complete
transmission of the unique location identifier to the
processing station 50 in the manner described above.
[0054] In the embodiment of FIG. 11, the locator 52
comprises an RFID tag 76 and the receiver 54 comprises
an RFID reader 78 similar to FIGS. 8-10. However, this
embodiment further includes a cable 72 that would be
maintained at each zone A, B. The cable 72 intercon-
nects a nurse call interface of the patient handling device
22 to a standard nurse call interface port 74 located at
each zone A, B. The RFID reader 78 is integrated into
the nurse call interface located on the patient handling
device 22 and the RFID tag 76 is integrated into an end
of the cable 72 such that when the cable 72 connects the
nurse call interface on the patient handling device to the
nurse call interface port 74 mounted to the head wall 124,
the RFID tag 76 would transmit the location information,
e.g., unique location identifier, to the RFID reader 78 and
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onto the processing station 50 located on the network 32.
[0055] Referring to FIGS. 12-15, further alternative
systems are shown. In the embodiment of FIG. 12, the
locator 52 comprises a plurality of WiFi access points 96
located throughout the room and programmed with
unique location identifiers for the zones in the room in
which they are located. This system is capable of trian-
gulating the room and zone location of the patient han-
dling device 22 using the WiFi access points 96. The
receiver 54 further comprises a WiFi transceiver 95
mounted to the patient handling device 22. The WiFi
transceiver is in communication with the WiFi access
points 96 to receive reference signals transmitted by the
WiFi access points 96. In some embodiments, the
strength of the signal received in combination with the
unique location identifiers programmed into the WiFi ac-
cess points 96 could be used to triangulate the room and
zone location of the patient handling device 22. The WiFi
transceiver 95 communicates the location information to
the processing station 50 located on the network 32.
[0056] In the embodiment of FIG. 13, the locator 52
comprises an ID transmitter 98 integrated into a 110 Volt
AC plug 100 that transmits a reference signal to the re-
ceiver 54 located on the patient handling device 22. In
this embodiment, the receiver 54 is integrated into a pow-
er cord interface 101 to communicate with the ID trans-
mitter 98 through a power cord 103. The receiver 54
would then communicate the location information, e.g.,
unique location identifier, to the processing station 50
located on the network 32.

[0057] In the embodiment of FIG. 14, the locator 52
comprises an Ethernet port 102 and the receiver 54 com-
prises an Ethernettransceiver 104 mounted to the patient
handling device 22. An Ethernet-compliant cable 106 in-
terconnects the Ethernet transceiver 104 and the Ether-
net Port 102 to send location information to the patient
handling device 22. The Ethernet transceiver 104 then
communicates the location information to the processing
station 50.

[0058] In the embodiment of FIG. 15, the system uti-
lizes amesh network 108 with mesh network transceivers
110 to determine the location information. The mesh net-
work 108 may be wired or wireless, preferably wireless
to reduce infrastructure costs. The wireless mesh net-
work 108 allows mesh network transceivers 110 to trans-
mit data through one another onto the network 32 and
the processing station 50. In other words, in the wireless
mesh network 108, access points and wireless devices
can organize themselves into an ad hoc network, com-
municating with each other to determine the fastest way
to send data to the network 32. In the wireless mesh
network 108, data hops from mesh network transceiver
110 to mesh network transceiver 110 looking for the
shortest available path to the network 32 and the process-
ing station 50. Here, each of the patient handling devices
22 is equipped with a mesh network transceiver 110,
which acts as a node on the mesh network 108. The
location information is obtained by knowing the associ-
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ation of the mesh network transceivers 110 on the patient
handling devices 22 relative to the other mesh network
transceivers 110 and/or a base transceiver (not shown).
For instance, adjacent patient handling devices 22 in a
second zone of the room, e.g., Zone B of Room 1, could
determine the location information using the mesh net-
work transceiver 110 on the patient handling device 22
in Zone A of Room 1.

[0059] Referring to FIGS. 16-19, alternative location
detection systems are shown for determining the location
in which the patient handling device 22 is located by sep-
arately determining firstand second areas of the location.
In one embodiment, the first area is the room, e.g., Room
1, in which the patient handling device 22 is located, and
the second, subarea, is the zone in the room in which
the patient handling device 22 is located, e.g., zones A,
B. One ofthe previously described location detection sys-
tems may be used to determine the first area in which
the patient handling device 22 is located. In this instance,
the previously described systems would be enabled to
only provide first area or room locations and not specific
zone locations. In other words, the previously described
systems would provide afirstlocating device, e.g., locator
52, mesh network transceiver 54, etc., associated with
the patient handling device 22 and in communication with
the processing station 50 to transmit a first unique loca-
tion identifier to the processing station 50. The first unique
location identifier being associated with the first area in
which the patient handling device 22 is located, but not
the subarea or particular zone in which the patient han-
dling device 22 is located.

[0060] The asset tracking system 42 of the healthcare
facility could also be the first locating device used for this
purpose. In this instance, each of the patient handling
devices 22 would be equipped with an asset tag 114 for
tracking the patient handling devices 22 in the healthcare
facility with the asset tracking system 42 being adapted
to provide room locations for the patient handling devices
22 and transmit those room locations to an asset tag
receiver 116 on the network 32, and on to the processing
station 50. For purposes of description, reference is
made to the first locating device being the asset tracking
system 42.

[0061] The alternative location detection systems of
FIGS. 16-19 provide a second locating device 109 asso-
ciated with the patient handling device 22 and in elec-
tronic communication with the processing station 50 to
transmit a second unique location identifier to the
processing station 50. The second unique location iden-
tifier corresponds to the subarea or zone in which the
patient handling device 22 is located. Thus, the first
unique location identifier provides the general vicinity in
which the patient handling device 22 is located, while the
second unique location identifier further refines the de-
scription of the location to pinpoint the location of the
patient handling device 22. Referring first to FIG. 16, the
second locating device may be an electronic switch 118
that can be manually actuated to correspond to the ap-
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propriate zone A, B. The switch 118 would be in com-
munication with the network 32 and processing station
50 to identify the zone A, B selected.

[0062] Referringto FIGS. 17 and 18, the second locat-
ing device 109 is a sonic distance sensor 120 or a laser
distance finder 122 used to determine the zone A, B in
which the patient handling device 22 is located. In these
embodiments, the sonic distance sensors 120 or laser
distance finders 122 would be adapted to generally
measure distances from walls 124, 125 located in the
first area, e.g., Room 1, to further determine the position
of the patient handling device 22 in the room. A look-up
table could be loaded into the processing station 50 with
predetermined ranges of distances provided to corre-
spond to the different zones A, B. For instance, once the
patient handling device 22 is wheeled or moved into
room, the sonic distance sensors 120 or laser distance
finder 122 may be manually or automatically operated to
measure the distance from predetermined boundaries,
e.g., walls 124, 125, with the measured distances being
compared to the look-up table and with a corresponding
zone A, B selected therefrom.

[0063] ReferringtoFIG. 19, the second locating device
is a hall-effect sensor 126 operable with a room magnet
128 or plurality of room magnets 128 located in the room
to determine the zone location of the patient handling
device 22. In each of the embodiments of FIGS. 16-19,
the sonic distance sensors 120, laser distance finder 122,
and hall-effect sensor 126 would be adapted to transmit
signals that communicate, either directly or indirectly,
with the processing station 50 to display the room and
zone location of the patient handling device 22. In one
version, the communication module 48 is in electronic
communication with these second locating devices 109
and the processing station 50 to transmit the second
unique location identifier from the second locating devic-
es 109 to the processing station 50. Again, as with the
previously described embodiments, the patient handling
device 22 has a unique ID and the communication mod-
ule 48 communicates the unique ID to the processing
station 50 such that the processing station 50 can corre-
late the first unique location identifier and the second
unique location identifier to the patient handling device
22 to determine the room and zone location of the patient
handling device 22.

[0064] Obviously, many modifications and variations
of the present invention are possible in light of the above
teachings. The invention may be practiced otherwise
than as specifically described within the scope of the ap-
pended claims.

Claims

1. Alocation detection system for a facility, comprising;
a patient handling device (22) having a support sur-
face for supporting a patient and being mobile for
positioning at a location in the facility,
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a locator (52) fixed relative to said patient handling
device (22) for transmitting a unique location identi-
fier corresponding to the location of said patient han-
dling device(22),

a processing station (50) remote from said patient
handling device (22) and said locator (52) for receiv-
ing said unique location identifiers such that the lo-
cation of said patient handling device (22) is deter-
minable and monitorable remotely from said patient
handling device (22),

a receiver (54) mounted to said patient handling de-
vice (22) for receiving said unique location identifier
from said locator (52), and

a communication module (48) mounted to said pa-
tient handling device (22) and in communicatlon with
said receiver(54), said communication module hav-
ing a unique ID for said patient handling device(22)
and being adapted to transmit said unique ID and
said unique location identifier received by said re-
ceiver from said patient handling device (22) to said
processing station (50) such that said patient han-
dling device acts as a communication link between
said locator (52) and said processing station (50),
and said processing station being adapted to receive
said unique location identifier and said unique ID and
correlate said unique location identifier with said
unique ID and to further correlate said unique 1D of
said patient handing device with a patient supported
by said patient handling device wherein said
processing station is adapted to track said patient
handling device and the patient supported thereby.

A location detection system as set forth in claim 1
wherein said locator (52) includes at least one infra-
red transmitter (56) for transmitting said unique lo-
cation identifier to said receiver (54) and said receiv-
er (54) includes al least one infrared sensor (58) for
receiving said unique location identifier from said in-
frared transmitter (56).

A location detection system as set forth in claim 2
wherein said locator (52) includes a plurality of infra-
red transmitters, (56) for transmitting said unique lo-
cation identifier to said receiver (54) and said receiv-
er (54) includes a plurality of infrared sensors, (58)
for receiving said unique location identifier from said
infrared transmitters (56) thereby improving trans-
mission of said unique location identifier.

A location detection system as set forth in claim 23
wherein said locator (52) includes at least one infra-
red sensor (58) for receiving a request signal from
said receiver (54) and said receiver (54) includes at
least one infrared transmitter (56) for transmitting
said request signal from said receiver (54) to said
locator (52).

A location detection system as set forth in claim 4
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14.

including a battery (60) for powering said locator (52)
wherein said locator (52) normally operates in a
sleep mode until said request signal is recovered by
said at least one infrared sensor (58) of said locator
(52) thereby conserving said battery.

A location detection system as set forth in claim 4
wherein said locator (52) includes a plurality of infra-
red sensors (58) for receiving said request signal
from said receiver (54) and said receiver (54) in-
cludes a plurality of infrared transmitters (56) for
transmitting said request signal from said receiver
(54) to said locator (52) thereby improving transmis-
sion of said request signal.

A location detection system as set fourth in claim 1
wherein said locator (52) includes at least one radio
frequency identification tag (70, 76) for transmitting
said unique location identifier to said receiver (54)
using radio frequency.

A location detection system as set forth in claim 7
wherein said locator (52) includes a plurality of radio
frequency identification tags (76) for transmitting
said unique location identifier to said receiver (54).

A location detection system as set forth in claim 7
including a nurse call interface port (74) and a cable
(72) interconnecting said nurse call interface port
(74) and said patient handling device (22) with said
at least one radio frequency identification tag (76)
mounted to one end of said cable (72).

A location detection system as set forth in claim 7
including a tether (68) connected to said locator (52)
for fixing said radio frequency identification tag (76)
at the location.

A location detection system as set forth in claim 7
wherein said at least one radio frequency identifica-
tiontag (70, 76) is further defined as a magnetic radio
frequency identification tag (70) having a magnet for
coupling said magnetic radio frequency identification
tag (70) to said receiver (54) to transmit said unique
location identifier to said receiver (54).

A location detection system as set forth in claim 1
wherein said locator (52) includes an ultrasonic
transmitter (80) and said receiver (54) includes all
ultrasonic sensor (82).

A location detection system as set forth in claim 1
wherein said locator (52) includes a magnetic induc-
tive coupled transmitter (84) and said receiver (54)
includes a magnetic inductive coupled sensor (86).

A location detection system as set forth in claim 1
wherein said locator (52) includes a modulated light
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transmitter (88) and said receiver (54) includes a
modulated light sensor (90).

A location detection system as set forth in claim 1
wherein said locator (52) is further defined as a plu-
rality of WiFi access points (96) and said receiver
(54) comprises a WiFi transceiver (95).

A location detection system as set forth in claim 1
wherein said locator (52) includes an AC plug (100)
for powering said patient handling device (22) and
said locator (52) includes a transmitter (98) mounted
in said AC plug (100) for transmitting said unique
location identifier to said receiver (54).

A location detection system as set forth in claim 1
wherein said locator (52) includes an Ethernet port
(102) for transmitting said unique location identifier
to said receiver (54) over an Ethernet compliant ca-
ble (106).

A method of detecting a location of a patient and a
patienthandling device (22) having a support surface
for supporting the patient and being adapted to be
transported throughout a facility, comprising;
transporting the patient handling device (22) to the
location in the facility, the patient handling device
(22) having a unique ID associated therewith,
transmitting a unique location identifier correspond-
ing to the location of the patient handling device (22)
from a locator (52) fixed at the location to a receiver
(54) mounted to the patient handling device (22),
transmitting the unique location identifier and the
unique ID from the patient handling device (22) to a
processing station remote (50) from the patient han-
dling device (22),

correlating the unique location identifier with the
unique 1D, and

correlating the unique ID with a patient supported by
the patient handling device (22), such that the loca-
tion of the patient handling device (22) and the pa-
tientcan be determined and monitored remotely from
the patient handling device (22).

A method as set forth in claim 8 wherein transmitting
the unique location identifier from the locator (52) to
the patient handling device (22) is further defined as
transmitting an infrared location signal from an infra-
red transmitter (56) of the locator (52) to an infrared
sensor (58) of the receiver (54).

Amethod as setforthin claim 19 wherein transmitting
the unique location identifier from the patient han-
dling device (22) to the processing station (50) is
further defined as transmitting the unique location
identifier from a communication module (48) sup-
ported by the patient handling device (22) to the
processing station (50) such that the patient handling
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device (22) acts as a communication link between
the locater (52) and the processing station (50).

A method as set forth in claim 20 including transmit-
ting arequest signal from the patient handling device
(22) to the locater (52) to wake the locater (52) from
a sleep mode.

Amethod as setforthin claim 21 wherein transmitting
the request signal includes transmitting an infrared
request signal from an infrared transmitter (56) of
the receiver (54) and receiving the infrared request
signal at an infrared sensor (58) of the locater (52)
after transporting the patient handling device (22) to
the location.

A method as set forth in claim wherein transmitting
the infrared location signal from the infrared trans-
mitter (56) of the locater (52) to the infrared sensor
(58) of the receiver (54) is further defmed as trans-
mitting the infrared location signal upon receiving the
infrared request signal at the locator (52).

A method as set forth in claim 19 including varying
power transmission from the infrared transmitter (56)
to minimize cross talk and maximize signal integrity.

A method as set forth in claim 19 including modulat-
ing light intensity from the infrared transmitter (56)
to maximize noise immunity.

A method as set forth in claim 19 including filtering
the infrared signal to reduce receiver (54) saturation
and maximize signal integrity and noise immunity.

The location detection system according to claim 1.
further comprising

a second locating device (109) associated with said
patienthandling device (22) for transmitting a second
unique location identifier from said patient handling
device (22) to said processing station (50) wherein
said first unique location identifier corresponds to a
first area of the location and said second unique lo-
cation identifier corresponds to a second area of the
location different than said first area.

A location detection system as set forth in claim 27
wherein said first area is further defined as a room
(Room 1) in the facility and said second area is fur-
ther defined as a zone (A, B) in the room (Room 1).

A location detection system as set forth in claim 27
wherein said second locating device (109) is further
defined as at least one sonic distance sensor (120)
for sensing boundaries (124, 125) at the location to
determine said second area.

A location detection system as set forth in claim 27
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wherein said second locating device is further de-
fined as a laser distance finder (122) for determining
distances from boundaries (124, 125) at the location
to determine said second area.

A location detection system as set forth in claim 27
including a magnet (128) fixed relative to said patient
handling device (22) at the location wherein said sec-
ond locating device (109) is further defined as a hall
effect sensor (126) for detecting said magnet (128)
to determine said second area.

A location detection system as set forth in claim 27
including a communication module (48) in electronic
communication with said second locating device
(109) and said processing station (50) for transmit-
ting said second unique location identifier from said
second locating device (109) to said processing sta-
tion (50).

A location detection system as set forth in claim 32
wherein said patient handling device (22) has a
unique 1D and

said communication module (48) communicates
both said unique ID and said second location iden-
tifier to said processing station (50) such that said
processing station (50) can correlate said first unique
location identifier and said second unique location
identifier to said patient handling device (22) to de-
termine said first and second areas of said patient
handling device (22).

The method according to claim 18, further,compris-
ing;

determining a first area location of the patient han-
dling device (22) from the unique location identifier
with the unique location identifier forming a first
unique location identifier, and

transmitting a second unique location identifier from
the patient handling device (22) to the processing
station (50) wherein the first unique location identifier
corresponds to a first area of the location and the
second unique location identifier corresponds to a
second area of the location different than the first
area.

Patentanspriiche

1.

Standortdetektionssystem fir eine Einrichtung, das
Folgendes umfasst:

eine Patientenhandhabungsvorrichtung (22) mit
einer Auflageflache zum Tragen eines Patien-
ten, die zum Positionieren an einem Ort in der
Einrichtung beweglich ist,

einen Positionsgeber (52), der relativ zu der ge-
nannten
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Patientenhandhabungsvorrichtung (22) zum
Senden einer eindeutigen Positionskennung
befestigt ist, die dem Standort der genannten
Patientenhandhabungsvorrichtung (22) ent-
spricht,

eine Verarbeitungsstation (50) fern von der ge-
nannten

Patientenhandhabungsvorrichtung (22) und
dem genannten Positionsgeber (52) zum Emp-
fangen der genannten eindeutigen Standort-
kennung, so dass der Standort der genannten
Patientenhandhabungsvorrichtung (22) fern
von der genannten Patientenhandhabungsvor-
richtung (22) ermittelt und Uberwacht werden
kann,

einen Empfanger (54), der ander genannten Pa-
tientenhandhabungsvorrichtung (22) montiert
ist, zum Empfangen der genannten eindeutigen
Standortkennung von dem genannten Positi-
onsgeber (52), und

ein Kommunikationsmodul (48), das an der ge-
nannten

Patientenhandhabungsvorrichtung (22) mon-
tiert ist und mit dem genannten Empfanger (54)
kommuniziert, wobei das genannte Kommuni-
kationsmodul eine eindeutige ID fiir die genann-
te Patientenhandhabungsvorrichtung (22) und
die Aufgabe hat, die genannte eindeutige ID und
die genannte von dem genannten Empfanger
empfangene eindeutige Standortkennung von
der genannten Patientenhandhabungsvorrich-
tung (22) zu der genannten Verarbeitungsstati-
on (50) zu senden, so dass die genannte Pati-
entenhandhabungsvorrichtung als Kommuni-
kationsverbindung zwischen dem genannten
Positionsgeber (52) und der genannten Verar-
beitungsstation (50) dient, und wobei die ge-
nannte Verarbeitungsstation die Aufgabe hat,
die genannte eindeutige Standortkennung und
die genannte eindeutige ID zu empfangen und
die genannte eindeutige Standortkennung mit
der genannten eindeutigen ID zu korrelieren und
ferner die genannte eindeutige ID der genann-
ten Patientenhandhabungsvorrichtung mit ei-
nem Patienten zu korrelieren, der von der ge-
nannten Patientenhandhabungsvorrichtung ge-
tragen wird, wobei die genannte Verarbeitungs-
station die Aufgabe hat, die genannte Patien-
tenhandhabungsvorrichtung und den davon ge-
tragenen Patienten zu verfolgen.

2. Standortdetektionssystem nach Anspruch 1, wobei

der genannte Positionsgeber (52) wenigstens einen
Infrarotsender (56) zum Senden der genannten ein-
deutigen Standortkennung zu dem genannten Emp-
fanger (54) aufweist und der genannte Empfanger
(54) wenigstens einen Infrarotsensor (58) zum Emp-
fangen der genannten eindeutigen Standortken-
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nung von dem genannten Infrarotsender (56) auf-
weist.

Standortdetektionssystem nach Anspruch 2, wobei
der genannte Positionsgeber (52) mehrere Infrarot-
sender (56) zum Senden der genannten eindeutigen
Standortkennung zu dem genannten Empfanger
(54) aufweist und der genannte Empfénger (54)
mehrere Infrarotsensoren (58) zum Empfangen der
genannten eindeutigen Standortkennung von den
genannten Infrarotsendern (56) aufweist, wodurch
die Ubertragung der genannten eindeutigen Stand-
ortkennung verbessert wird.

Standortdetektionssystem nach Anspruch 23 [sic],
wobei der genannte Positionsgeber (52) wenigstens
einen Infrarotsensor (58) zum Empfangen eines An-
forderungssignals von dem genannten Empfénger
(54) aufweist und der genannte Empfanger (54) we-
nigstens einen Infrarotsender (56) zum Senden des
genannten Anforderungssignals von dem genann-
ten Empféanger (54) zu dem genannten Positionsge-
ber (52) aufweist.

Standortdetektionssystem nach Anspruch 4 mit ei-
ner Batterie (60) zum Speisen des genannten Posi-
tionsgebers (52), wobei der genannte Positionsge-
ber (52) normalerweise in einem Schlummermodus
arbeitet, bis das genannte Anforderungssignal von
dem genannten wenigstens einen Infrarotsensor
(58) des genannten Positionsgebers (52) gewonnen
wird, wodurch die genannte Batterie geschont wird.

Standortdetektionssystem nach Anspruch 4, wobei
der genannte Positionsgeber (52) mehrere Infrarot-
sensoren (58) zum Empfangen des genannten An-
forderungssignals von dem genannten Empfanger
(54) aufweist und der genannte Empfénger (54)
mehrere Infrarotsender (56) zum Senden des ge-
nannten Anforderungssignals von dem genannten
Empfénger (54) zu dem genannten Positionsgeber
(52) aufweist, wodurch die Ubertragung des genann-
ten Anforderungssignals verbessert wird.

Standortdetektionssystem nach Anspruch 1, wobei
der genannte Positionsgeber (52) wenigstens ein
Funkfrequenz-ldentifikationsetikett (70, 76) zum
Senden der genannten eindeutigen Standortken-
nung zu dem genannten Empfanger (54) mit Funk-
frequenz aufweist.

Standortdetektionssystem nach Anspruch 7, wobei
der genannte Positionsgeber (52) mehrere Funkfre-
quenz-ldentifikationsetiketten (76) zum Senden der
genannten eindeutigen Standortkennung zu dem
genannten Empfanger (54) aufweist.

Standortdetektionssystem nach Anspruch 7 mit ei-
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22

nem Krankenpflegerruf-Schnittstellenanschluss
(74) und einem Kabel (72), das den genannten Kran-
kenpflegerruf-Schnittstellenanschluss (74) mit der
genannten Patientenhandhabungsvorrichtung (22)
verbindet, wobei das genannte wenigstens eine
Funkfrequenz-ldentifikationsetikett (76) an einem
Ende des genannten Kabels (72) montiert ist.

Standortdetektionssystem nach Anspruch 7 mit ei-
ner Schnur (68), die mit dem genannten Positions-
geber (52) verbunden ist, um das genannte Funk-
frequenz-ldentifikationsetikett (76) an dem Ort zu
befestigen.

Standortdetektionssystem nach Anspruch 7, wobei
das genannte wenigstens eine Funkfrequenz-lden-
tifikationsetikett (70, 76) ferner als magnetisches
Funkfrequenz-ldentifikationsetikett (70) mit einem
Magnet zum Koppeln des genannten magnetischen
Funkfrequenz-ldentifikationsetiketts (70) an dem
genannten Empféanger (54) definiert ist, um die ge-
nannte eindeutige Standortkennung zu dem ge-
nannten Empfanger (54) zu senden.

Standortdetektionssystem nach Anspruch 1, wobei
der genannte Positionsgeber (52) einen Ultraschall-
sender (80) aufweist und der genannte Empfanger
(54) einen Ultraschallsensor (82) aufweist.

Standortdetektionssystem nach Anspruch 1, wobei
der genannte Positionsgeber (52) einen magneti-
schen induktiv gekoppelten Sender (84) aufweist
und der genannte Empfanger (54) einen magneti-
schen induktiv gekoppelten Sensor (86) aufweist.

Standortdetektionssystem nach Anspruch 1, wobei
der genannte Positionsgeber (52) einen modulierten
Lichtsender (88) aufweist und der genannte Emp-
féanger (54) einen modulierten Lichtsensor (90) auf-
weist.

Standortdetektionssystem nach Anspruch 1, wobei
der genannte Positionsgeber (52) ferner als eine
Mehrzahl von WiFi-Zugriffspunkten (96) definiert ist
und der genannte Empfénger (54) einen WiFi-Sen-
der-Empfanger (95) umfasst.

Standortdetektionssystem nach Anspruch 1, wobei
der genannte Positionsgeber (52) einen Wechsel-
stromstecker (100) zum Speisen der genannten Pa-
tientenhandhabungsvorrichtung (22) aufweist und
der genannte Positionsgeber (52) einen Sender (98)
aufweist, der in dem genannten Wechselstromstek-
ker (100) montiert ist, um die genannte eindeutige
Standortkennung zu dem genannten Empfanger
(54) zu senden.

Standortdetektionssystem nach Anspruch 1, wobei
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der genannte Positionsgeber (52) einen Ethernet-
Anschluss (102) zum Senden der genannten ein-
deutigen Standortkennung zu dem genannten Emp-
fanger (54) uber ein Ethernet-fahiges Kabel (106)
aufweist.

Verfahren zum Detektieren eines Standorts eines
Patienten und einer Patientenhandhabungsvorrich-
tung (22) mit einer Auflageflache zum Tragen des
Patienten und so ausgestaltet, dass sie durch eine
Einrichtung transportiert werden kann, das Folgen-
des beinhaltet:

Transportieren der Patientenhandhabungsvor-
richtung (22) zu dem Standortin der Einrichtung,
wobei eine eindeutige ID mit der Patientenhand-
habungsvorrichtung (22) assoziiert ist,

Senden einer eindeutigen Standortkennung, die
dem Standort der Patientenhandhabungsvor-
richtung (22) entspricht, von einem an dem
Standort befestigten Positionsgeber (52) zu ei-
nem an der Patientenhandhabungsvorrichtung
(22) montierten Empfénger (54),

Senden der eindeutigen Standortkennung und
der eindeutigen ID von der Patientenhandha-
bungsvorrichtung (22) zu einer Verarbeitungs-
station (50) fern von der Patientenhandha-
bungsvorrichtung (22),

Korrelieren der eindeutigen Standortkennung
mit der eindeutigen ID, und

Korrelieren der eindeutigen ID miteinem von der
Patientenhandhabungsvorrichtung (22) getra-
genen Patienten, so dass der Standort der Pa-
tientenhandhabungsvorrichtung (22) und des
Patienten fern von der Patientenhandhabungs-
vorrichtung (22) ermittelt und iberwacht werden
kann.

Verfahren nach Anspruch 18, wobei das Senden der
eindeutigen Standortkennung vom Positionsgeber
(52) zur Patientenhandhabungsvorrichtung (22) fer-
ner als das Senden eines Infrarotstandortsignals von
einem Infrarotsender (56) des Positionsgebers (52)
zu einem Infrarotsensor (58) des Empfangers (54)
definiert ist.

Verfahren nach Anspruch 19, wobei das Senden der
eindeutigen Standortkennung von der Patienten-
handhabungsvorrichtung (22) zur Verarbeitungssta-
tion (50) ferner als das Senden der eindeutigen
Standortkennung von einem von der Patientenhand-
habungsvorrichtung (22) getragenen Kommunikati-
onsmodul (48) zu der Verarbeitungsstation (50) de-
finiertist, so dass die Patientenhandhabungsvorrich-
tung (22) als Kommunikationsverbindung zwischen
dem Positionsgeber (52) und der Verarbeitungssta-
tion (50) dient.
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Verfahren nach Anspruch 20, das das Senden eines
Anforderungssignals von der Patientenhandha-
bungsvorrichtung (22) zum Positionsgeber (52) be-
inhaltet, um den Positionsgeber (52) aus einem
Schlummermodus aufzuwecken.

Verfahren nach Anspruch 21, wobei das Senden des
Anforderungssignals das Senden eines Infrarotan-
forderungssignals von einem Infrarotsender (56) des
Empféangers (54) und das Empfangen des Infrarot-
anforderungssignals an einem Infrarotsensor (58)
des Positionsgebers (52) nach dem Transportieren
der Patientenhandhabungsvorrichtung (22) zu dem
Standort beinhaltet.

Verfahren nach Anspruch 22, wobeidas Senden des
Infrarotstandortsignals vom Infrarotsender (56) des
Positionsgebers (52) zum Infrarotsensor (58) des
Empféangers (54) ferner als das Senden des Infraro-
tortstandortsignals nach dem Empfangen des Infra-
rotanforderungssignals am Positionsgeber (52) de-
finiert ist.

Verfahren nach Anspruch 19, das das Variieren der
Leistungsubertragung vom Infrarotsender (56) be-
inhaltet, um Ubersprechen zu minimieren und Si-
gnalintegritédt zu maximieren.

Verfahren nach Anspruch 19, das das Modulieren
von Lichtintensitat vom Infrarotsender (56) beinhal-
tet, um Storfestigkeit zu maximieren.

Verfahren nach Anspruch 19, das das Filtern des
Infrarotsignals beinhaltet, um Sattigung des Emp-
fangers (54) zu reduzieren und Signalintegritat und
Storfestigkeit zu maximieren.

Standortdetektionssystem nach Anspruch 1, das fer-
ner Folgendes umfasst:

eine zweite Positionsgabevorrichtung (109), die
mit der genannten Patientenhandhabungsvor-
richtung (22) assoziiert ist, um eine zweite ein-
deutige Standortkennung von der genannten
Patientenhandhabungsvorrichtung (22) zu der
genannten Verarbeitungsstation (50) zu sen-
den, wobei die genannte erste eindeutige
Standortkennung einem ersten Bereich des
Standorts entspricht und die genannte zweite
eindeutige Standortkennung einem zweiten Be-
reich des Standorts entspricht, der sich von dem
genannten ersten Bereich unterscheidet.

Standortdetektionssystem nach Anspruch 27, wobei
der genannte erste Bereich ferner als ein Raum
(Raum 1) in der Einrichtung definiert ist und der ge-
nannte zweite Bereich ferner als eine Zone (A, B) in
dem Raum (Raum 1) definiert ist.
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Standortdetektionssystem nach Anspruch 27, wobei
die genannte zweite Positionsgabevorrichtung (109)
ferner als wenigstens ein Schalldistanzsensor (120)
zum Erfassen von Grenzen (124, 125) an dem
Standort definiertist, um den genannten zweiten Be-
reich zu ermitteln.

Standortdetektionssystem nach Anspruch 27, wobei
die genannte zweite Positionsgabevorrichtung fer-
ner als ein Laserdistanzmesser (122) zum Ermitteln
von Distanzen von Grenzen (124, 125) an dem
Standort definiertist, um den genannten zweiten Be-
reich zu ermitteln.

Standortdetektionssystem nach Anspruch 27 mit ei-
nem Magnet (128), der relativ zu der genannten Pa-
tientenhandhabungsvorrichtung (22) an dem Stand-
ort befestigt ist, wobei die genannte zweite Positi-
onsgabevorrichtung (109) ferner als Hall-Effeki-
Sensor (126) zum Detektieren des genannten Ma-
gnets (128) definiert ist, um den genannten zweiten
Bereich zu ermitteln.

Standortdetektionssystem nach Anspruch 27 mit ei-
nem Kommunikationsmodul (48) in elektronischer
Kommunikation mit der genannten zweiten Positi-
onsgabevorrichtung (109) und der genannten Ver-
arbeitungsstation (50) zum Senden der genannten
zweiten eindeutigen Standortkennung von der ge-
nannten zweiten Positionsgabevorrichtung (109) zu
der genannten Verarbeitungsstation (50).

Standortdetektionssystem nach Anspruch 32, wobei
die genannte Patientenhandhabungsvorrichtung
(22) eine eindeutige ID hat und das genannte Kom-
munikationsmodul (48) sowohl die genannte eindeu-
tige ID als auch die genannte zweite Standortken-
nung zu der genannten Verarbeitungsstation (50)
Ubermittelt, so dass die genannte Verarbeitungssta-
tion (50) die genannte erste eindeutige Standortken-
nung und die genannte zweite eindeutige Standort-
kennung auf die genannte Patientenhandhabungs-
vorrichtung (22) korrelieren kann, um den genannten
ersten und zweiten Bereich der genannten Patien-
tenhandhabungsvorrichtung (22) zu ermitteln.

Verfahren nach Anspruch 18, das ferner Folgendes
beinhaltet:

Ermitteln des Ortes eines ersten Bereichs der
Patientenhandhabungsvorrichtung (22) von der
eindeutigen Standortkennung, wobei die ein-
deutige Standortkennung eine erste eindeutige
Standortkennung bildet, und

Senden einer zweiten eindeutigen Standortken-
nung von der Patientenhandhabungsvorrich-
tung (22) zur Verarbeitungsstation (50), wobei
die erste eindeutige Standortkennung einem er-
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sten Bereich des Standorts entspricht und die
zweite eindeutige Standortkennung einem
zweiten Bereich des Standorts entspricht, der
sich von dem ersten Bereich unterscheidet.

Revendications

Un systeme de détection d’emplacement pour un
établissement, comprenant :

un dispositif de manipulation de patient (22) pos-
sédant une surface d’appui destinée a soutenir
un patient et étant mobile de fagon a le position-
ner a un emplacement dans I'établissement,
un localisateur (52) fixe par rapport audit dispo-
sitif de manipulation de patient (22) destiné a
transmettre un identifiant d’emplacement uni-
que correspondant a I'emplacement dudit dis-
positif de manipulation de patient (22),

une station de traitement (50) située a distance
dudit dispositif de manipulation de patient (22)
et duditlocalisateur (52) destinée arecevoir ledit
identifiant d’emplacement unique de sorte que
'emplacement dudit dispositif de manipulation
de patient (22) puisse étre déterminé et surveillé
a distance dudit dispositif de manipulation de
patient (22),

un récepteur (54) monté sur ledit dispositif de
manipulation de patient (22) destiné a recevoir
ledit identifiant d’emplacement unique prove-
nant dudit localisateur (52), et

un module de communication (48) monté sur
ledit dispositif de manipulation de patient (22) et
en communication avec ledit récepteur (54) ledit
module de communication possédant un iden-
tifiant unique pour ledit dispositif de manipula-
tion de patient (22) et étant adapté de fagon a
transmettre ledit identifiant unique et ledit iden-
tifiant d’'emplacement unique regus par ledit ré-
cepteur dudit dispositif de manipulation de pa-
tient (22) a ladite station de traitement (50) de
sorte que ledit dispositif de manipulation de pa-
tient remplisse une fonction de liaison de com-
munication entre ledit localisateur (52) et ladite
station de traitement (50), et ladite station de
traitement étant adaptée de fagon a recevoir le-
dit identifiant d’emplacement unique et ledit
identifiant unique et de fagon a corréler ledit
identifiant d’emplacement unique avec ledit
identifiant unique et de fagon a corréler en outre
ledit identifiant unique dudit dispositif de mani-
pulation de patient avec un patient soutenu par
ledit dispositif de manipulation de patient, ou la-
dite station de traitement est adaptée de fagon
a suivre ledit dispositif de manipulation de pa-
tient et ledit patient soutenu par celui-ci.
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Un systeme de détection d’emplacement selon la
Revendication 1 ou ledit localisateur (52) comprend
au moins un émetteur a infrarouge (56) destiné a
transmettre ledit identifiant d’emplacement unique
audit récepteur (54) et ledit récepteur (54) comprend
au moins un capteur a infrarouge (58) destiné a re-
cevoir ledit identifiant d’emplacement unique prove-
nant dudit émetteur a infrarouge (56).

Un systéme de détection d’emplacement selon la
Revendication 2 ou ledit localisateur (52) comprend
une pluralité d’émetteurs a infrarouge (56) destinés
a transmettre ledit identifiant d’emplacement unique
auditrécepteur (54) et ledit récepteur (54) comprend
une pluralité de capteurs a infrarouge (58) destinés
a recevoir ledit identifiant d’emplacement unique
provenant desdits émetteurs a infrarouge (56) amé-
liorant ainsi la transmission dudit identifiant d’empla-
cement unique.

Un systéme de détection d’emplacement selon la
Revendication 23 [sic] ou ledit localisateur (52) com-
prend au moins un capteur a infrarouge (58) destiné
a recevoir un signal de demande provenant dudit
récepteur (54) et ledit récepteur (54) comprend au
moins un émetteur a infrarouge (56) destiné a trans-
mettre ledit signal de demande provenant dudit ré-
cepteur (54) audit localisateur (52).

Un systeme de détection d’emplacement selon la
Revendication 4 comprenant une batterie (60) des-
tinée a alimenter ledit localisateur (52) ou ledit loca-
lisateur (52) fonctionne normalement en mode veille
jusqu’a ce que ledit signal de demande soit récupéré
par ledit au moins un capteur a infrarouge (58) dudit
localisateur (52) économisant ainsi ladite batterie.

Un systéme de détection d’emplacement selon la
Revendication 4 ou ledit localisateur (52) comprend
une pluralité de capteurs a infrarouge (58) destinés
a recevoir ledit signal de demande provenant dudit
récepteur (54) et ledit récepteur (54) comprend une
pluralité d’émetteurs a infrarouge (56) destinés a
transmettre ledit signal de demande provenant dudit
récepteur (54) audit localisateur (52) améliorant ain-
si la transmission dudit signal de demande.

Un systeme de détection d’emplacement selon la
Revendication 1 ou ledit localisateur (52) comprend
au moins une étiquette d’identification par radiofré-
quence (70, 76) destinée a transmettre ledit identi-
fiant d’emplacement unique audit récepteur (54) au
moyen d’un signal radio.

Un systéme de détection d’emplacement selon la
Revendication 7 ou ledit localisateur (52) comprend
une pluralité d’étiquettes d’identification par radiofré-
quence (76) destinées a transmettre ledit identifiant
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d’emplacement unique audit récepteur (54).

Un systéme de détection d’emplacement selon la
Revendication 7 comprenant un port d’interface
d’appel infirmier (74) etun cable (72) interconnectant
ledit port d’interface d’appel infirmier (74) et ledit dis-
positif de manipulation de patient (22) a ladite au
moins une étiquette d’identification par radiofré-
quence (76) montée a une extrémité dudit cable (72).

Un systéme de détection d’emplacement selon la
Revendication 7 comprenant une amarre (68) rac-
cordée audit localisateur (52) de fagon a fixer ladite
étiquette d’identification par radiofréquence (76) a
’emplacement.

Un systéme de détection d’emplacement selon la
Revendication 7 ou ladite au moins une étiquette
d’identification par radiofréquence (70, 76) est défi-
nie en outre sous la forme d’une étiquette d’identifi-
cation par radiofréquence magnétique (70) possé-
dant un aimant destiné a coupler ladite étiquette
d’identification par radiofréquence magnétique (70)
auditrécepteur (54) de fagon a transmettre leditiden-
tifiant d’emplacement unique audit récepteur (54).

Un systéme de détection d’emplacement selon la
Revendication 1 ou ledit localisateur (52) comprend
un émetteur a ultrasons (80) et ledit récepteur (54)
comprend un capteur a ultrasons (82).

Un systeme de détection d’emplacement selon la
Revendication 1 ou ledit localisateur (52) comprend
un émetteur a induction magnétique (84) et ledit ré-
cepteur (54) comprend un capteur a induction ma-
gnétique (86).

Un systeme de détection d’emplacement selon la
Revendication 1 ou ledit localisateur (52) comprend
un émetteur de lumiére modulée (88) et ledit récep-
teur (54) comprend un capteur de lumiére modulée
(90).

Un systeme de détection d’emplacement selon Ila
Revendication 1 ou ledit localisateur (52) est défini
en outre sous la forme d’une pluralité de points d’ac-
cés Wi-Fi (96) et ledit récepteur (54) comprend un
émetteur-récepteur Wi-Fi (95).

Un systeme de détection d’emplacement selon la
Revendication 1 ou ledit localisateur (52) comprend
une prise de courant alternatif (100) destinée a ali-
menter ledit dispositif de manipulation de patient (22)
et ledit localisateur (52) comprend un émetteur (98)
monté sur ladite prise de courant alternatif (100) de
fagon a transmettre ledit identifiant d’emplacement
unique audit récepteur (54).
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Un systeme de détection d’emplacement selon la
Revendication 1 ou ledit localisateur (52) comprend
un port Ethernet (102) destiné a transmettre ledit
identifiant d’emplacement unique audit récepteur
(54) par un cable conforme a la norme Ethernet
(108).

Un procédé de détection d’'un emplacement d’un pa-
tient et d’'un dispositif de manipulation de patient (22)
possédant une surface d’appui destinée a soutenir
le patient et étant adapté de fagon a étre transporté
dans un établissement, comprenant :

le transport du dispositif de manipulation de pa-
tient (22) a'emplacement dans I'établissement,
le dispositif de manipulation de patient (22) pos-
sédant un identifiant unique associé a celui-ci,
la transmission d'un identifiant d’emplacement
unique correspondant a I'emplacement du dis-
positif de manipulation de patient (22) provenant
d’un localisateur (52) fixé a 'emplacement vers
un récepteur (54) monté sur le dispositif de ma-
nipulation de patient (22),

la transmission de l'identifiant d’emplacement
unique et de l'identifiant unique provenant du
dispositif de manipulation de patient (22) a une
station de traitement (50) située a distance du
dispositif de manipulation de patient (22),

la corrélation de l'identifiant d’emplacement uni-
que avec l'identifiant unique,

et

la corrélation de l'identifiant unique avec un pa-
tient soutenu par ledit dispositif de manipulation
de patient (22), de sorte que I'emplacement du
dispositif de manipulation de patient (22) et du
patient puissent étre déterminés et surveillés a
distance a partir du dispositif de manipulation
de patient (22).

Un procédé selon la Revendication 18 ou la trans-
mission de l'identifiant d’emplacement unique pro-
venant du localisateur (52) au dispositif de manipu-
lation de patient (22) est définie en outre comme la
transmission d’un signal de localisation a infrarouge
provenant d’'un émetteur a infrarouge (56) du loca-
lisateur (52) vers un capteur a infrarouge (58) du
récepteur (54).

Un procédé selon la Revendication 19 ou la trans-
mission de l'identifiant d’emplacement unique pro-
venant du dispositif de manipulation de patient (22)
a la station de traitement (50) est défini en outre sous
la forme de la transmission de l'identifiant d’empla-
cement unique d’'un module de communication (48)
pris en charge par le dispositif de manipulation de
patient (22) a la station de traitement (50) de sorte
que le dispositif de manipulation de patient (22) rem-
plisse une fonction de liaison de communication en-
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tre le localisateur (52) et la station de traitement (50).

Un procédé selon la Revendication 20 comprenant
la transmission d’un signal de demande du dispositif
de manipulation de patient (22) au localisateur (52)
de fagon a sortir le localisateur (52) d’'un mode veille.

Un procédé selon la Revendication 21 ou la trans-
mission du signal de demande comprend la trans-
mission d’un signal de demande a infrarouge prove-
nant d’'un émetteur a infrarouge (56) du récepteur
(54) et la réception du signal de demande a infra-
rouge sur un capteur ainfrarouge (58) dulocalisateur
(52) apreés le transport du dispositif de manipulation
de patient (22) a 'emplacement.

Un procédé selon la Revendication 22 ou la trans-
mission du signal de localisation a infrarouge prove-
nant de I'’émetteur a infrarouge (56) du localisateur
(52) au capteur a infrarouge (58) du récepteur (54)
est définie en outre sous la forme de la transmission
du signal de localisation a infrarouge aprés la récep-
tion du signal de demande a infrarouge sur le loca-
lisateur (52).

Un procédé selon la Revendication 19 comprenant
une variation de la transmission de puissance pro-
venant de I'émetteur a infrarouge (56) de fagon a
minimiser la diaphonie et a maximiser I'intégrité du
signal.

Un procédé selon la Revendication 19 comprenant
une modulation de l'intensité lumineuse provenant
de I'émetteur ainfrarouge (56) de fagon a maximiser
limmunité au bruit.

Un procédé selon la Revendication 19 comprenant
un filtrage du signal a infrarouge de fagon a réduire
la saturation du récepteur (54) et a maximiser l'inté-
grité du signal et 'immunité au bruit.

Le systéme de détection d’emplacementselon la Re-
vendication 1 comprenant en outre

un deuxiéme dispositif de localisation (109) associé
audit dispositif de manipulation de patient (22) des-
tiné a transmettre un deuxiéme identifiant d’empla-
cement unique provenant dudit dispositif de mani-
pulation de patient (22) a ladite station de traitement
(50) ou ledit premier identifiant d’emplacement uni-
que correspond a une premiére zone de 'emplace-
ment et ledit deuxiéme identifiant d’emplacement
unique correspond a une deuxiéme zone de I'em-
placement différente de ladite premiére zone.

Un systéme de détection d’emplacement selon la
Revendication 27 ou ladite premiére zone est définie
en outre en tant qu’une salle (Salle 1) de I'établisse-
ment et ladite deuxieéme zone est définie en outre en
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tant qu’une zone (A, B) de la salle (Salle 1).

Un systéme de détection d’emplacement selon la
Revendication 27 ou ledit deuxiéme dispositif de lo-
calisation (109) est défini en outre sous la forme d’au
moins un capteur de distance acoustique (120) des-
tiné a détecter des limites (124, 125) a I'emplace-
ment de fagon a déterminer ladite deuxieme zone.

Un systéme de détection d’emplacement selon la
Revendication 27 ou ledit deuxiéme dispositif de lo-
calisation est défini en outre sous la forme d’une té-
Iémetre laser (122) destiné a déterminer des distan-
ces a partir de limites (124, 125) a 'emplacement de
fagon a déterminer ladite deuxiéme zone.

Un systeme de détection d’emplacement selon la
Revendication 27 comprenant un aimant (128) fixe
par rapport audit dispositif de manipulation de patient
(22) a 'emplacement, ou ledit deuxiéme dispositif
de localisation (109) est défini en outre sous la forme
d’un capteur a effet Hall (126) destiné a détecter ledit
aimant (128) de fagon a déterminer ladite deuxieme
zone.

Un systéme de détection d’emplacement selon la
Revendication 27 comprenant un module de com-
munication (48) en communication électronique
avec ledit deuxiéme dispositif de localisation (109)
et ladite station de traitement (50) de facon a trans-
mettre ledit deuxieme identifiant d’emplacement uni-
que provenant dudit deuxieme dispositif de localisa-
tion (109) a ladite station de traitement (50).

Un systéme de détection d’emplacement selon la
Revendication 32 ou ledit dispositif de manipulation
de patient (22) posséde un identifiant unique et ledit
module de communication (48) communique ala fois
ledit identifiant unique et ledit deuxiéme identifiant
d’emplacement a ladite station de traitement (50) de
sorte que ladite station de traitement (50) puisse cor-
réler ledit premier identifiant d’'emplacement unique
et ledit deuxieme identifiant d’emplacement unique
vers ledit dispositif de manipulation de patient (22)
de fagon a déterminer lesdites premiére et deuxieme
zones dudit dispositif de manipulation de patient
(22).

Le procédé selon la Revendication 18 comprenant
enoutre :

la détermination d’'un premier emplacement de
zone du dispositif de manipulation de patient
(22) a partir de l'identifiant d’emplacement uni-
que avec l'identifiant d’emplacement unique for-
mant un premier identifiant d’emplacement uni-
que, et

la transmission d’un deuxieme identifiant d’em-
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placement unique provenant du dispositif de
manipulation de patient (22) a la station de trai-
tement (50) ou le premier identifiant d’emplace-
ment unique correspond a une premiére zone
de I'emplacement et le deuxiéme identifiant
d’emplacement unique correspond a une
deuxieme zone de I'emplacement différente de
la premiére zone.
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