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(57) ABSTRACT

A method, system and apparatus for monitoring a subject are
disclosed. The subject is provided with a plurality of moni-
toring units including a fixed monitoring unit at a predeter-
mined location and a mobile monitoring unit attached to the
subject, wherein the fixed monitoring unit fails to have sepa-
rate measurement elements attachable to the subject. First
physiological data is acquired from the subject through the
fixed monitoring unit and second physiological data through
the mobile monitoring unit. A least one state index indicative
of the state of the subject is produced based on first selected
physiological data. The producing includes employing sec-
ond selected physiological data to enhance the reliability of
the at least one state index when both the first physiological
data and the second physiological data are available from the
subject, wherein the first selected physiological data belongs
to one of the first and second physiological data and the
second selected physiological data belongs to one of the first
and second physiological data and fails to belong to the first
selected physiological data.
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METHOD, SYSTEM AND APPARATUS FOR
MONITORING PATIENTS

BACKGROUND OF THE INVENTION

[0001] This disclosure relates to a method and system
where an individual is monitored with multiple monitoring
devices that provide various physiological data from the said
individual. This disclosure also relates to an apparatus used in
the system.

[0002] Inahospital environment, monitoring of a critically
ill patient requires a plurality of different monitoring devices
so that the physical parameters vital for tracking the state of
the patient may be obtained continuously and in a reliable
manner. The monitoring requires sophisticated monitoring
devices and a rather complex measurement set-up with a
plurality of sensing elements being attached to the patient
who stays put in his/her hospital bed.

[0003] Although patients with minor ailments do not have
to be monitored as efficiently as patients in critical care, it
would be desirable that such patients could also be under
constant supervision of the nursing staff. This is because
various health-related incidents, which result in increased
morbidity/mortality, happen even to these patients. Earlier
detection of such incidents could enable the nursing staff to
improve patient outcomes.

[0004] However, continuous patient monitoring/tracking is
technically difficult to implement for all patients, since
patients that are not critically ill are not normally tied to their
beds but may move around in non-critical care areas and visit
different hospital areas, such as the hospital canteen. This
problem is further aggravated by the fact that obtaining reli-
able measures from such patients often requires a static mea-
surement set-up and possibly also the presence of nursing
staff, since reliable measures cannot normally be obtained by
patient-wearable sensing devices that do not excessively
interfere with the normal activities of such patients and would
thus otherwise be suitable for monitoring roaming patients.

BRIEF DESCRIPTION OF THE INVENTION

[0005] The above-mentioned problems are addressed
herein which will be comprehended from the following speci-
fication.

[0006] In an embodiment, a method for monitoring a sub-
ject comprises providing the subject to be monitored with a
plurality of monitoring units including a fixed monitoring
unit at a predetermined location and a mobile monitoring unit
attached to the subject, wherein the fixed monitoring unit fails
to have separate measurement elements attachable to the sub-
ject. The method further comprises acquiring first physiologi-
cal data from the subject through the fixed monitoring unit
and second physiological data from the subject through the
mobile monitoring unit and producing at least one state index
based on first selected physiological data, wherein the at least
one state index is indicative of the state of the subject and
wherein the producing includes employing second selected
physiological data to enhance reliability of the at least one
state index, when both the first physiological data and the
second physiological data are available from the subject, and
wherein the first selected physiological data belongs to one of
the first and second physiological data and the second
selected physiological data belongs to one of the first and
second physiological data and fails to belong to the first
selected physiological data.
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[0007] In another embodiment, a system for monitoring a
subject comprises a fixed monitoring unit at a predetermined
location and a mobile monitoring unit attachable to the sub-
ject, wherein the fixed monitoring unit fails to have separate
measurement elements attachable to the subject and wherein
the fixed monitoring unit is configured to acquire first physi-
ological data from the subject and the mobile monitoring unit
is configured to acquire second physiological data from the
subject. The system further comprises an index determination
unit configured to produce at least one state index based on
first selected physiological data, wherein the at least one state
index is indicative of the state of the subject, and wherein the
index determination unit is configured to employ second
selected physiological data to enhance reliability of the at
least one state index when both the first physiological data
and the second physiological data are available from the
subject, and wherein the first selected physiological data
belongs to one of the first and second physiological data and
the second selected physiological data belongs to one of the
first and second physiological data and fails to belong to the
first selected physiological data.

[0008] Inastill further embodiment, an apparatus for moni-
toring a subject comprises a receiver configured to receive
first physiological data from a fixed monitoring unit and
second physiological data from a mobile monitoring unit
attachable to a subject, the first and second physiological data
being obtained from the subject. The apparatus is further
configured to produce at least one state index based on first
selected physiological data, the at least one state index being
indicative of the state of the subject; and to employ second
selected physiological data to enhance reliability of the at
least one state index when both the first physiological data
and the second physiological data are received, wherein the
first selected physiological data belongs to one of the first and
second physiological data and the second selected physi-
ological data belongs to one of the first and second physi-
ological data and fails to belong to the first selected physi-
ological data.

[0009] Various other features, objects, and advantages of
the invention will be made apparent to those skilled in the art
from the following detailed description and accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a schematic diagram illustrating one
embodiment of a patient monitoring system when the patient
is in hospital bed;

[0011] FIG. 2 is a flow diagram illustrating the monitoring
of a patient within a hospital;

[0012] FIG. 3 is a schematic diagram illustrating the moni-
toring of the patient in the embodiment of FIG. 1 when the
patient is away from his/her bed;

[0013] FIG. 4 illustrates an example of the enhancement of
the reliability of two patient-specific state indices; and
[0014] FIG. S shows an example of the spectra obtained
from the fixed and mobile monitors.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Referring to FIG. 1, a patient monitoring system
comprises a fixed monitor 14 and a mobile monitor 15 attach-
able to a patient 10. Both the fixed and the mobile monitor
measure, independently from each other, physiological data
from the patient. The fixed monitor performs measurements
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when the patient is at the fixed monitor, while the mobile
monitor may perform measurements independently of the
location of the patient within a certain area, such as the
premises of a hospital.

[0016] In the embodiments discussed below, each of the
monitors is provided with data processing capability, i.e. the
physiological signal data obtained from the patient is pro-
cessed in the monitor to obtain one or more physiological
parameters or variables. In addition to the physiological
parameters, the monitors may also output the physiological
signal data and/or other parameters, such as the identity of the
bed or patient. Although the output data of the monitors may
vary, it is desirable that pulse rate, oxygen saturation, and
respiration rate are monitored for all patients. Therefore, the
embodiments discussed below relate to the determination of
these parameters.

[0017] The fixed monitor comprises in this example a bed
monitor 14 provided with a recording mattress 12 in a hospital
bed 11. The recording mattress 12 records the movements of
the patient lying on the mattress. The signal output from the
recording mattress is commonly termed a ballistogram,
which is an aggregate signal indicative of the various move-
ments of the patient, such as the movements caused by res-
piration and cardiac mechanic function. A ballistographic
recording is beneficial in the sense that no sensing elements,
such as electrodes, need to be connected to the patient. The
ballistographic signal 13 is obtained as long as the patient lies
in the bed.

[0018] The ballistographic signal 13 obtained from the
recording mattress 12 is supplied to the bed monitor 14,
which is configured to derive at least one first physiological
signal or parameter from the original ballistographic signal.
In this example, the bed monitor derives three different sig-
nals from the ballistographic signal: a ballistocardiogram
indicative of the cardiac function of the patient, a ballisto-
respirogram indicative of the respiration of the patient, and a
motion signal indicative of other movements of the patient.
As discussed below, the bed monitor may further determine
an estimate of the pulse rate from the ballistocardiogram and
an estimate of the respiration rate of the patient from the
ballistorespirogram. Any known method, such as filtering or
spectral analysis, may be used to obtain the signals and the
resulting parameters from the ballistographic signal.

[0019] In addition to the above physiological signals and
parameters, the output data of the fixed monitor may contain
the identity of the bed in question.

[0020] The mobile monitor comprises in this example a
pulse oximeter that includes a finger probe (not shown) and a
wrist unit 15 attached around the wrist of the patient. The
wrist unit receives (photo)plethysmographic signals from the
finger probe and determines an SpO, value based on the
signals. The wrist unit may further output the pulse rate of the
patient, and an estimate for the respiration rate of the patient.
The pulse rate and the estimate of the respiration rate may be
obtained from the (photo)plethysmographic signals in any
known manner. Normally, the highest spectral peak of the
plethysmographic signal represents the pulse rate and it may
thus be selected as the pulse frequency. The respiration rate of
the patient may be determined based on the extra modulation
that respiration causes in the plethysmographic signal. The
modulation caused by the respiration of the patient may be
seen in three different features of the plethysmographic sig-
nal. First, the amplitude of the component pulsating at the
heart rate varies according to the respiration. Second, the
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pulse-to-pulse interval, i.e. the interval between successive
heart beats, varies according to respiration, the said interval
being often shorter during inspiration phases than during
expiration phases. Third, the DC baseline signal, i.e. the top or
bottom envelope of the plethysmographic signal, varies
slowly according to the respiration. However, the reliability
of arespiration rate measured from plethysmographic signals
is compromised, and therefore it is not as useful as an estimate
of the respiration rate derived from a ballistographic signal.
[0021] In addition to the above physiological parameters,
the wrist unit may output the identity and location of the
patient. As discussed below, the location determination of the
wrist unit may be implemented in a known manner.

[0022] FIG. 2 illustrates the co-operation of the fixed and
mobile monitors of FIG. 1 for monitoring the state of the
patient. It is first determined at step 21, whether output data is
available from both monitors, i.e. whether the patient is cur-
rently in his/her hospital bed so that a ballistographic signal is
received from the recording mattress. If this is the case, the
system determines at least one state index indicative of the
state of the patient. In the determination process, the system
determines the at least one state index based on fixed or
mobile monitor output data but employs both fixed and
mobile monitor output data to enhance the reliability of the
said at least one state index (step 22). The system then indi-
cates the state of the patient by displaying the state index/
indices determined (step 24). Ifitis detected at step 21 that the
patient is out of the bed, the system uses the mobile monitor
output data to monitor the state of the patient (23).

[0023] Inthe embodiment of FIG. 1, the enhancement step
22 is carried out in a centralized unit connected to the local
area network 19 ofthe hospital. Each of the two monitors may
transmit its output data through the local area network to a
predetermined centralized unit, which may be, for example, a
ward server 17 located ina control room of the ward where the
patient resides. As is shown in FIG. 1, both monitors may
access the local area network wirelessly through the access
point 16 serving the area where the bed is located. Alterna-
tively, the fixed monitor may be provided with a wired con-
nection to the local area network.

[0024] Prior to step 22, the ward server compares the iden-
tities received from the monitors to ascertain that the two sets
of data are from the same patient.

[0025] Having performed step 22, the ward server may
indicate the resulting patient-specific state indices to the end-
user through a patient state indicator unit 18.

[0026] Inanother embodiment, the enhancement step 22 is
carried out in the fixed monitor. In this case, step 22 may be
entered for example so that when the bed monitor receives the
ballistographic signal from the recording mattress, it also
monitors whether it is able to receive the physiological data
generated by the mobile monitor of the patient. The mobile
monitor may send its output data to the fixed monitor directly
or through the local area network. Thus, the two monitors
may also communicate directly with each other. The monitors
may also set up an ad-hoc network with each other.

[0027] Ifthe patient is currently away from his/her hospital
bed, i.e., if the ballistographic signal is not received from the
recording mattress, the system uses the output parameter(s) of
the mobile monitor to monitor the state of the patient, cf. step
23 in FIG. 2. The output data of the mobile monitor is routed
to the network element where the enhancing step 22 is carried
out. In the example of FIG. 1, the output data of the mobile
monitor is transmitted to the ward server through the access
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point that serves the area where the patient is currently
located. FIG. 3 illustrates this situation assuming that the
patient 10 is currently visiting the hospital canteen 30. The
local area network of the hospital comprises a plurality of
wireless access points through which the mobile monitors
may communicate with the hospital devices connected to the
local area network. As is known in the art, the location of the
mobile device in a wireless local area network (WLAN) envi-
ronment may be determined as the location of the access point
with which the mobile monitor communicates. In this
example, the mobile monitor 15 of the patient accesses the
hospital WLAN through the access point 32 of the canteen to
transmit its identity and the associated physiological data to
the ward server 17 of the ward 31 where the patient resides.
From the identity of the forwarding access point 32 the ward
server knows that the patient is currently in the canteen. The
nursing staff may thus track the location and the current
mobile monitor output parameters of the patient from the
ward indicator unit 18.

[0028] In a further embodiment, the output data of mobile
monitor is not used directly in step 23 but is processed outside
the monitor to indicate the state of the patient roaming around
in the hospital. For example, the pulse rate and/or the respi-
ration rate may be determined in the ward server based on the
plethysmographic signals transmitted by the mobile monitor.

[0029] The above monitoring may be carried out for a plu-
rality of patients at the same time. Each ward server and the
associated indicator unit(s) may reside in a control room
where the nursing staff may control all patients resident in the
ward. In this way, the patients may be monitored substantially
continuously even when they are away from their beds.

[0030] As discussed above, it is desirable that pulse rate,
oxygen saturation, and respiration rate are monitored for all
patients. However, it is difficult to measure the respiration of
a moving patient, since the measurement normally requires
various sensors and/or belts attached to the nose and/or chest
of the patient, which impede the activities of the patient. The
above use of a recording mattress in the fixed monitor and a
pulse oximeter in the mobile monitor for implementing the
recording of the said parameters rests on the discovery that
most respiration-related problems occur in sleep. Therefore,
it is only necessary to obtain a reliable measure of the respi-
ration rate when the patient is in bed. The above use of the
fixed and mobile monitors enables this, without a need to use
wired electrodes or other sensing elements attached to the
patient and without the presence of the nursing staff.
Although the reliability of the respiration rate obtained from
a ballistographic signal is compromised, the reliability may
be enhanced by the output data of the mobile monitor, thereby
to obtain a reliable measure of the respiration rate when the
patient is in bed. As discussed above, an estimate of the
respiration rate may also be determined when the patient is
away from his/her bed. However, as the estimate is based on
the plethysmographic signals, its reliability is compromised.
[0031] FIG. 4illustrates one embodiment for enhancing the
reliability of'the state indices in step 22. It is assumed here that
the state indices for which the enhancement step is employed
are indicative the respiration and pulse rate of the patient. In
this example, at least the respiration rate and a motion signal
indicative of the motion of the patient are derived from the
ballistographic signal. It is further assumed that at least the
pulse rate is derived from the (photo)plethysmographic sig-
nals of the mobile monitor. The mobile monitor may further
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be provided with an acceleration transducer thereby to output
a motion signal indicative of the motion of the patient.

[0032] Therespiration rate of the patient is first determined
based on the ballistographic signal (step 40). As discussed
above, this may be carried out in the fixed monitor or in the
ward server, for example. The respiration rate so obtained
may be frozen when motion is detected (step 42). The respi-
ration rate is then compared with relevant information in or
derivable from the mobile monitor output data (step 44). The
purpose of the comparison step is in this example to detect
potential errors occurred in the determination step 40. The
comparison step may involve, for example, checking that the
pulse rate derived or derivable from the plethysmographic
signals is consistent with the respiration rate derived from the
ballistographic signal. This may be implemented for example
so that the system checks if the determination of the respira-
tion rate in step 40 has been carried out so that the signal
component corresponding to the pulse frequency of the
patient is erroneously selected as the respiration signal com-
ponent, which is a risk especially in case of neonates for
whom the said two frequencies may be close to each other. If
the comparison indicates that the information obtained from
the mobile monitor is consistent with the respiration rate
determined, i.e., that the said error has not occurred in step 40,
it is decided that the respiration rate is reliable and may thus
be used as an estimate of the respiration rate of the patient. In
the opposite case the respiration rate is redetermined (step
48), now avoiding the selection of the pulse rate indicated by
the output data of the mobile monitor.

[0033] Thepulse rate of the patient is first determined based
on the plethysmographic signals of the mobile monitor (step
41). As discussed above, this may be carried out in the mobile
monitor or in the ward server, for example. The pulse rate so
obtained may be frozen or filtered when motion is detected
(step 43). The pulse rate is then compared with relevant infor-
mation in or derivable from the fixed monitor output data
(step 45). The comparison step may involve, for example,
checking that the respiration frequency derivable from the
ballistorespirogram, and the harmonics thereof, are consis-
tent with the pulse rate derived. This is performed to ascertain
that the determination of the pulse rate in step 41 has not been
carried out erroneously by selecting the respiration frequency
or its harmonic component as the pulse rate. Normally the
second, third, and fourth harmonic components of the respi-
ration frequency may be potential error sources for the selec-
tion of the pulse frequency from the signal spectrum. If the
pulse frequency deviates from these frequencies, consistency
is found and the pulse rate determined in step 41 may be used
as an estimate of the pulse rate of the patient. However, if the
pulse frequency corresponds to one of these potential error
sources, the pulse rate is redetermined (step 49), now avoid-
ing the selection of the said frequencies as the pulse fre-
quency. The problem with respiration artifacts in oximetry is
known from prior art.

[0034] FIG. 5 illustrates an example of the spectra mea-
sured from the fixed and mobile monitors when a subject is
lying on a bed. The broken line shows the spectrum of the
ballistographic signal obtained from the recording mattress,
while the solid line shows the spectrum of the photoplethys-
mographic signal obtained from a pulse oximeter attached to
the wrist of the subject. The true respiration and pulse rates
have been indicated by circles. In this example, the second
harmonic of the respiration frequency is a potential error
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source for the determination of the pulse rate, since the said
second harmonic is very close to the true pulse rate.

[0035] Although the above examples relate to non-critical
care areas of a hospital, the monitoring may be carried in
various nursing environments, such as home care and hospital
incubators, where one or more subjects may be monitored.
Thus, the patient may also be unable to move away from the
bed. The number of the monitoring units may also be greater
than two. It is also beneficial to incorporate more physiologi-
cal parameters either in the mobile unit, typically ECG for
heart rate, or the fixed unit, typically noninvasive blood pres-
sure, and to use the pulse/heart rates from these in an analo-
gous fashion to improve the performance of the fixed or
mobile unit.

[0036] This written description uses examples to disclose
the invention, including the best mode, and also to enable any
person skilled in the art to make and use the invention. The
patentable scope of the invention is defined by the claims, and
may include other examples that occur to those skilled in the
art. Such other examples are intended to be within the scope
of the claims if they have structural or operational elements
that do not differ from the literal language of the claims, or if
they have structural or operational elements with insubstan-
tial differences from the literal language of the claims.

1. A method for monitoring a subject, the method compris-
ing:
providing a subject to be monitored with a plurality of
monitoring units including a fixed monitoring unit at a
predetermined location and a mobile monitoring unit
attached to the subject, wherein the fixed monitoring
unit fails to have separate measurement elements attach-
able to the subject;
acquiring first physiological data from the subject through
the fixed monitoring unit and second physiological data
from the subject through the mobile monitoring unit;

producing at least one state index based on first selected
physiological data, wherein the at least one state index is
indicative of the state of the subject and wherein the
producing includes employing second selected physi-
ological data to enhance reliability of the at least one
state index, when both the first physiological data and
the second physiological data are available from the
subject, and wherein the first selected physiological data
belongs to one of the first and second physiological data
and the second selected physiological data belongs to
one of the first and second physiological data and fails to
belong to the first selected physiological data.
2. The method according to claim 1, wherein the employ-
ing includes eliminating potential error sources from the pro-
ducing of the at least one state index.
3. The method according to claim 1, wherein
the acquiring includes acquiring the first physiological data
and the second physiological data, wherein the first
physiological data includes a first estimate of the respi-
ration rate of the subject and the second physiological
data includes a first estimate of the pulse rate of the
subject;
the producing includes selecting the first estimate of the
respiration rate as a candidate for a state index; and

the employing includes comparing the first estimate of the
respiration rate with the first estimate of the pulse rate,
thereby to check whether the first estimate of the respi-
ration rate can be selected as the state index, wherein the
state index belongs to the at least one state index.
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4. The method according to claim 3, wherein the employ-
ing includes determining a new estimate of the respiration
rate if the comparing indicates that the first estimate of the
respiration rate corresponds to the first estimate of the pulse
rate.

5. The method according to claim 1, wherein

the acquiring includes acquiring the first physiological data
and the second physiological data, wherein the first
physiological data includes respiration frequency of the
subject and the second physiological data includes a first
estimate of the pulse rate of the subject;

the producing includes selecting the first estimate of the
pulse rate as a candidate for a state index; and

the employing includes comparing the first estimate of the
pulse rate with at least one frequency of a frequency set
including the respiration frequency and at least one har-
monic frequency of the respiration frequency, thereby to
check whether the first estimate of the pulse rate can be
selected as the state index, wherein the state index
belongs to the at least one state index.

6. The method according to claim 5, wherein the employ-
ing includes determining a new estimate of the pulse rate if
the comparing indicates that the first estimate of the pulse rate
corresponds to one of the frequencies in the frequency set.

7. The method according to claim 1, wherein the providing
includes providing the subject with the fixed monitoring unit
and with the mobile monitoring unit, wherein the mobile
monitoring unit comprises a pulse oximeter and the fixed
monitoring unit comprises a recording mattress configured to
output a ballistographic signal when the subject is lying on the
recording mattress.

8. The method according to claim 1, wherein the producing
includes producing the at least one state index based on first
selected physiological data, wherein the first selected physi-
ological data belongs to the second physiological data when
the subject is further away from the predetermined location.

9. The method according to claim 8, wherein

the acquiring includes acquiring second physiological data
from the subject, in which the second physiological data
comprises plethysmographic signal data; and

the producing includes producing the at least one state
index, in which the at least state index includes an index
indicative of arterial oxygen saturation and an index
indicative of pulse rate of the subject.

10. A system for monitoring a subject, the system compris-

ing:

a fixed monitoring unit at a predetermined location and a
mobile monitoring unit attachable to the subject,
wherein the fixed monitoring unit fails to have separate
measurement elements attachable to the subject and
wherein the fixed monitoring unit is configured to
acquire first physiological data from the subject and the
mobile monitoring unit is configured to acquire second
physiological data from the subject;

an index determination unit configured to produce at least
one state index based on first selected physiological
data, wherein the at least one state index is indicative of
the state of the subject, and wherein the index determi-
nation unit is configured to employ second selected
physiological data to enhance reliability of the at least
one state index when both the first physiological data
and the second physiological data are available from the
subject, and wherein the first selected physiological data
belongs to one of the first and second physiological data
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and the second selected physiological data belongs to
one of'the first and second physiological data and fails to
belong to the first selected physiological data.

11. The system according to claim 10, wherein the fixed
monitoring unit comprises a recording mattress configured to
output a ballistographic signal.

12. The system according to claim 11, wherein the fixed
monitoring unit is configured to acquire the first physiologi-
cal data, wherein the first physiological data comprises an
estimate of the respiration rate of the subject.

13. The system according to claim 10, wherein the mobile
monitoring unit comprises a pulse oximeter.

14. The system according to claim 13, wherein the mobile
monitoring unit is configured to acquire the second physi-
ological data, wherein the second physiological data com-
prises an estimate of the pulse rate of the subject.

15. The system according to claim 10, wherein the index
determination unit is operatively connected to a local area
network.

16. The system according to claim 15, wherein the index
determination unit comprises a ward server connected to an
indication unit configured to indicate the at least one state
index to an end-user.

17. The system according to claim 10, wherein the fixed
monitoring unit comprises the index determination unit.

18. The system according to claim 17, further comprising
an indication unit connected to the fixed monitoring unit
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through a local area network, wherein the indication unit is
configured to indicate the at least one state index to an end-
user.

19. An apparatus for monitoring a subject, the apparatus
comprising a receiver configured to receive first physiologi-
cal data from a fixed monitoring unit and second physiologi-
cal data from a mobile monitoring unit attachable to a subject,
the first and second physiological data being obtained from
the subject,

wherein the apparatus is configured to

produce at least one state index based on first selected
physiological data, the at least one state index being
indicative of the state of the subject; and

employ second selected physiological data to enhance
reliability of the at least one state index when both the
first physiological data and the second physiological
data are received, wherein the first selected physi-
ological data belongs to one of the first and second
physiological data and the second selected physi-
ological data belongs to one of the first and second
physiological data and fails to belong to the first
selected physiological data.

20. The apparatus according to claim 19, wherein the appa-
ratus is connected to a local area network for receiving the
first and second physiological data from the local area
network.



patsnap

TREMOF) ATHNEENSE , REMER

[F(RE)F US20090312612A1 RF(REH) A 2009-12-17
BRiES US12/140403 % A 2008-06-17
FRIBB(FEFR)ACF) BRABSNEHE

BRiF(E R AR BABSATHE

LR REERRAAE) BRABSLHE

#RIZH A RANTALA BORJE

KBA RANTALA, BORJE

IPCH%E A61B5/00 GO1N33/48

CPCH S A61B5/0205 A61B5/1102 A61B5/02438 A61B5/02416

SNEBEEE Espacenet USPTO

BEGE) 15 10

NFT—HATENZHAENSZE , REMRE, ZREREFZNE

/

W T | SEN TR BN EEYN S T MR 2R E N5 N / 2

B HAEEUNE TFESURENSRENLMNETE, B (T /s gl

EEMNE TNS R ERME - EBRIE , BB BN e TREE | 0 e |/ wonie

—AENE, BETE-ARNEEREF £ TS RERSNED —4 VONITOR NTR

RASIEH, FEOERAE-MBNERRE UGS —£BRENS mm\&\

“ABHRESTAZRERENERED — MRSEROTRY | Kb 1 P o KR

B GRNEENREETE NS S EBRES — £ ERENE %R " /

WEBKEETE-—NE-£BRES—  HETETE —GREBNER 1

S WARD Ib?lg?gEE_g Pgﬁ'é"g
SERVER INDICATOR UNIT
r

7
18



https://share-analytics.zhihuiya.com/view/03d476ce-6b0e-471f-9f4e-2684773c4f8f
https://worldwide.espacenet.com/patent/search/family/041110867/publication/US2009312612A1?q=US2009312612A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220090312612%22.PGNR.&OS=DN/20090312612&RS=DN/20090312612

