US 20160135755A1

12) Patent Application Publication (o) Pub. No.: US 2016/0135755 Al

a9y United States

Lu et al. 43) Pub. Date: May 19,2016
(54) REMOTE HOME HEALTHCARE SYSTEM AGIB 5/02055 (2013.01); A61B 5/4815
(2013.01); A61B 5/7225 (2013.01); A61B
(71)  Applicant: ZTE Corporation, Shenzhen, 5/7275 (2013.01); A61B 5/6889 (2013.01);
Guangdong (CN) A61B 5/7221 (2013.01); A61B 2560/0475
(2013.01); A61B 2505/07 (2013.01); A61B
(72) TInventors: Ping Lu, Shenzhen (CN); Shuo Deng, 5/1117 (2013.01)
Shenzhen (CN); Menggqian Lou,
Shenzhen (CN); Yi Xie, Shenzhen (CN); (57) ABSTRACT
Zhixin Sun, Shenzhen (CN)
A remote home health care system is described. The system
(21) Appl. No.: 14/437,293 includes: a fusion sorting subsystem configured to receive
physical sign data parameters collected by a sensor in real
(22) PCT Filed: Aug, 19,2013 time, perform fusion sorting processing on the physical sign
data parameters, pre-diagnose a physical condition of a user
(86) PCT No.: PCT/CN2013/081738 in real time according to physiological data and a physiologi-
§ 371 (c)(1), cal model in a physiological model library and feed back the
(2) Date: Jul. 1, 2015 pre-diagnosed physical condition; a resource optimization
subsystem configured to optimize the physiological data in a
(30) Foreign Application Priority Data physiological database periodically, generate a personalized
physiological model for the user according to historical
Aug. 19,2013 (CN) oo, 201210409115.7  physiological data in the physiological database, store the

Publication Classification

(51) Int.CL

AGIB 5/00 (2006.01)
AGIB 5/0205 (2006.01)

(52) US.CL
CPC oo AGIB 5/7267 (2013.01); AGIB 5/7282

(2013.01); A61B 5/7203 (2013.01); A61B
5/7246 (2013.01); A61B 5/746 (2013.01);

generated physiological model in the physiological model
library, and update the physiological model in the physiologi-
cal model library according to the latest physiological data in
the physiological database; and a comprehensive evaluation
subsystem configured to predict a changing trend and a
dynamic change range of the physical signs of the user
according to the physiological data in the physiological data-
base and the physiological model in the physiological model
library and evaluate a health condition of the user according to
the physiological data and the result of the prediction.

Body temperature

Fever pre-diagnosis
result and alarm

Heart rate Fever detection module 101
" S
Systolic pressure Cold detection mod
>

] &

le 102

<
Cold pre-diagncsis
result and alarm

Diastolic pressure

Cardiovascular pre-diagnosis
result and alarm

on module 103

I — 00d pressure dete
&
Oxyhemoglobin
saturatio
>
Sleep quality

Acceleration
sensor\ 2

module 104

Pedometﬂ

Motion state
detection module 106

:’\

Pressure detectio

Fusion sorting subsystem 10

<
Sleep quality pre-diagnosis
result and alarm

Error location
module 105

- ERROR
LOCATION
R <

Sensor error alarm

<]
Fall or abnormal
body position alarm




Patent Application Publication

Fig. 1

18

-

May 19,2016 Sheet 1 of 5

Physiological model library

10 12 / 14
Fusion sortin Resource Comprehensive
subsvstem 9 optimization optimization
y subsystem subsystem
16
Physiological database
Fig. 2

US 2016/0135755 Al

Personalized Physiological model library

4

S Tt e  Resbiics pilizhion T Gomprbhencie

: subsystem i

» Y vy
Collect . . Fusion 5 Predlct.the
datain | Correlation| Fusion aror i | Update Recover changing
el time: pre- sorting correction| . |physiologi-| | histerical trend of

: |processing| |processing ; i | cal model data physical

: processing| : signs

: {Comprhensive optimization
i subsystem

Evaluate | :
valate :Result of

heat :
condition — hTalth
comprehe- ;eva uation
nsively | :

\

Personalized physiclogical database




Patent Application Publication = May 19,2016 Sheet 2 of 5 US 2016/0135755 Al

Fig. 3
Body temper?ture N <
- Fever pre-diagnosis
) result and alarm
Heart rate Fever detection module 101
:\/_—“—‘ - & -
| Cold pre-diagnosis
- N result and alarm
Systolic pressure Cold detection module 102
= — N
o <
T Cardiovascular pre-diagnosis
— result and alarm
Diastolic pressure
[ ot bloed pressure detectjon module 103
L] & <
. ; Sleep quality pre-diagnosis
Oxvhemoalobin | Error location
iaturat?on | module 105 result and alarm
[ = 1 ERROR
Sleep quality LOCATION _
Accelsrati Pressure detection | R 1
cceleration module 104 Sensor error alarm
sensor g L
>
Pedometer ; <]
J Motion state Fall or abnormal

> detection module 106

: ) body position alarm
Fusion sorting subsystem 10




Patent Application Publication

Fig. 4

Receive the physiological parameters
of a user collected by a physical sign
collection terminal in real time and
manage the received datain
descending order of three
classifications: user-time-physical
signs

v

May 19,2016 Sheet 3 of 5

Perform correlation pre-processing on
the physiological parameters of a user
obtained at the same time to obtain
each processed physiological
parameters

A 4

v

US 2016/0135755 Al

Input the detected physiological
parameters and the pre-processed
parameters into a fusion sorting model
to sort the parameters, detect the
health condition of the user and
discover error data

L

Start an error location
mechanism if error data is
detected, feed back an error
signal to a corresponding
collection terminal

v

Train a new fusion sorting
model using the recovered
and optimized data and
update the physiological
model library

Filter the error data, store the collected
physical sign data and the detection
result in the physiological database

and update and manage a
corresponding database

A

Establish a regression fitting model
according to the historical data of the
user, obtain a regression fitting curve

and recover and remedy error and lost
data information

v

Establish a prediction model according

to the recovered historical data of the

user to predict the changing trend and

the change range of the physical signs
of the user in the next stage

v

Comprehensively evaluate the
physical condition of the user and the
changing trend of the physical
condition of the user according to the
result of the prediction and health
records of the user in combination with
an answered questionnaire




Patent Application Publication ~ May 19,2016 Sheet 4 of 5 US 2016/0135755 Al

Fig. 5
Personalized medical database,
model library
Historical|reference SVMclassification
physiological data model
. T
Y
@ p result
c
=) / > % || Personalized
‘ e SVM fusion
8 | classification
N
: . EITOr
AP
” "
Health detection sub-module
Fig. 6
(

Historical physiological data of user

v

Data normalization processing

v

Select radial basis kernel function
and select optimal parameters using
a cross Validation method

v

Training an SVM classification model
using the optimal parameters

v

Personalized physiological model

\-

\




Patent Application Publication =~ May 19,2016 Sheet 5 of 5 US 2016/0135755 Al

Fig. 7

(Historical physiological data of useg

Y

Granularity parameter setting

. 4
Perform fuzzy granulation
processing on data using triangular
fuzzy granules

A 4

Perform regression prediction on
granulated data using an SVM

y

Changing trend and dynamic range
of physical signs




US 2016/0135755 Al

REMOTE HOME HEALTHCARE SYSTEM

TECHNICAL FIELD

[0001] The disclosure relates to the computer field, and
more particularly to a remote home health care system.

BACKGROUND

[0002] In related art, a home medical monitoring system
can receive physical sign information collected by various
biosensors and transmit the received physical sign informa-
tion to a remote monitoring center through a network so that
each physical index of a person under observation can be
continuously observed for a long time, thus realizing the
purpose of monitoring the health condition of the person
under observation and giving an alarm when there is an abnor-
mality. Remote expert consultation and health evaluation
refers to that health consultants read the heath records of the
person, evaluate the current health condition of the user and
offer a corresponding health care guidance.

[0003] Atpresent, thereare the following specific defects in
related art:
[0004] 1:lack of an intelligent diagnostic technology: after

existing remote home medical monitoring system transmits a
great amount of data to a remote monitoring center, the data is
mainly monitored manually, and a heath consultation is also
mainly conducted manually, which not only increases the
workload of a doctor but also makes it difficult to improve the
efficiency of a system.

[0005] 2: non-personalized: existing home medical moni-
toring systems all give a diagnostic alarm in a threshold
alarming manner and are therefore non-personalized; the
people under observation are physically different, thus requir-
ing a personalized intelligent auxiliary diagnostic technol-
ogy.

[0006] 3: causing error historical data and the loss of his-
torical data: lack of necessary maintenance and optimal man-
agement, the physiological data collected and recorded for a
user and the health records of the user are generally damaged
and lost, thus, certain recovery and remedy approaches are
needed.

[0007] 4: high false alarm rate: a biosensor occasionally
losses efficacy in precision and accuracy, besides, a simple
threshold alarming method is likely to lead to an error health
condition evaluation or an omitted health condition evalua-
tion. How to obtain more effective and consistent data by
getting rid of error information and contradictory information
from a great amount of data to improve the accuracy and the
credibility of information becomes an important problem
needing solving urgently. High false alarm rate not only
causes problems to the normal life of the user but also results
in distrust on an alarm signal; as a consequence, the treatment
of a real disease may be delayed.

[0008] Inview of the problems above, it is urgently needed
to provide an intelligent personalized health detection and
evaluation solution to a remote home medical monitoring
system.

SUMMARY

[0009] A remote home health care system is provided to
address the problem that existing remote home medical
health care systems are commonly high in false alarm rate and
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lack of an intelligent personalized health diagnostic tech-
nique and commonly cause error historical data and the loss
of historical data.

[0010] A remote home health care system is provided
which includes: a fusion sorting subsystem configured to
receive physical sign data parameters collected by a sensor in
real time, perform fusion sorting processing on the physical
sign data parameters and pre-diagnose a physical condition of
auser in real time according to the physical sign data param-
eters and a physiological model in a physiological model
library while discovering and filtering error data in the physi-
cal sign data parameters, and store data resulting from the
fusion sorting processing in a physiological database as
physiological data;

[0011] a resource optimization subsystem configured to
recover and optimize the physiological data in the physiologi-
cal database, generate a personalized physiological model for
the user according to historical physiological data in the
physiological database, store the generated physiological
model in the physiological model library, and update the
physiological model in the physiological model library
according to the latest physiological data in the physiological
database;

[0012] a comprehensive evaluation subsystem configured
to predict achanging trend and a dynamic change range of the
physical signs of the user according to the physiological data
in the physiological database and the physiological model in
the physiological model library, and evaluate a health condi-
tion of the user according to the physiological data and the
changing trend and the dynamic change range of the physical
signs;

[0013] a physiological database configured to store the
physiological data of the user; and

[0014] aphysiological model library configured to store the
physiological model of the user.

[0015] Preferably, the physiological data in the physiologi-
cal database may include: physical sign data, electronic medi-
cal record and health record.

[0016] Preferably, the fusion sorting subsystem may be
further configured to delete the error data in the physical sign
data parameters through the fusion sorting processing before
storing the physical sign data parameters in the physiological
database.

[0017] Preferably, the fusion sorting subsystem may
include:
[0018] amotion state detection module configured to detect

whether the user falls or is in motion according to the physi-
ological data collected by the sensor in real time, give a fall
alarm or an abnormal body position alarm and send the fall
alarm or the abnormal body position alarm to an alarming
module after detecting that the user falls, or send motion
information to a health detection module after detecting that
the user is in motion;

[0019] a health detection module configured to perform
data fusion correlation processing and historical data corre-
lation processing according to the acquired physiological
data and motion information, diagnose a disease and discover
a physiological data error according to corresponding physi-
ological data and a corresponding physiological model, out-
put a corresponding disease pre-diagnosis result, give a dis-
ease alarm if the disease pre-diagnosis result is abnormal,
send the disease pre-diagnosis result and the disease alarm to
the alarming module, and send a physiological data error
signal to an error location module;
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[0020] an error location module configured to receive the
physiological data etror signal sent from the health detection
module, position a faulted sensor and give a sensor error
alarm to prompt the user to check a corresponding sensor; and
[0021] an alarming module configured to conduct a com-
prehensive calculation according to the fall or abnormal posi-
tion body alarm sent from the motion state detection module
and the disease pre-diagnosis result and the disease alarm sent
from the health detection module, output final alarm infor-
mation, automatically give an alarm to a medical institution
and/or a family member of the user after determining that the
user is in danger according to the final alarm information and
send the currently abnormal physiological data of the user.

[0022] Preferably, the health detection module may be con-
figured to:
[0023] perform the data fusion correlation processing on

the various physiological data acquired;

[0024] perform the historical data correlation processing
according to the various physiological data collected by the
sensor in real time and the historical physiological data stored
in the physiological database using the following formula 1:

PD(,)=CP(z,)-NP(,)
[0025] wheret,, is any time of a day, PD is a physical sign

difference, CP is a current detection value of a certain physi-
cal sign, and NP is a physical sign reference value.

Formula 1

[0026] Preferably, the health detection module may
include:
[0027] afever detection module configured to carry out the

historical data correlation processing according to the various
physiological data collected by the sensor in real time and the
historical physiological data stored in the physiological data-
base, determine whether or not the user has a fever according
to the motion information and a corresponding physiological
model, discover a physiological data error, output a fever
pre-diagnosis result and give a fever alarm if the fever pre-
diagnosis result is abnormal, wherein the acquired physi-
ological data includes: a body temperature parameter and a
heart rate parameter;

[0028] a cold detection module configured to carry out the
historical data correlation processing according to the various
physiological data collected by the sensor in real time and the
historical physiological data stored in the physiological data-
base, determine whether or not the user has a cold according
to the motion information, corresponding physiological data
and a corresponding physiological model, discover a physi-
ological data error, output a cold pre-diagnosis result and give
a fever alarm if the cold pre-diagnosis result is abnormal,
wherein the acquired physiological data includes: a body
temperature parameter, a heart rate parameter and a blood
oxygen parameter;

[0029] aheart blood pressure detection module configured
to carry out the data fusion correlation processing according
to the heart rate parameter, a systolic pressure parameter and
a diastolic pressure parameter contained in the various physi-
ological data collected by the sensor in real time, perform the
historical data correlation processing on original input
parameter, the parameters resulting from the fusion process-
ing, that is, an ambulatory pulse pressure, a mean arterial
pressure and an ambulatory rate-pressure product, and the
historical physiological data stored in the physiological data-
base, determine whether or not the user suffers a cardiac
disorder and/or a blood pressure disorder according to the
motion information, corresponding physiological data and a
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corresponding physiological model, discover a physiological
data error, output a heart blood pressure pre-diagnosis result
and give a heat blood pressure alarm if the heart blood pres-
sure pre-diagnosis result is abnormal, wherein the acquired
physiological data includes: a heart rate parameter, the sys-
tolic pressure parameter and the diastolic pressure parameter;
and

[0030] asleep quality detection module configured to carry
out the data fusion correlation processing according to the
heart rate parameter, the systolic pressure parameter and the
diastolic pressure parameter contained in the various physi-
ological data collected by the sensor in real time, perform the
historical data correlation processing on original input
parameters, the parameters resulting from the fusion process-
ing, that is, the ambulatory pulse pressure, the mean arterial
pressure and the ambulatory rate-pressure product, and the
historical physiological data stored in the physiological data-
base, determine whether or not the sleep quality of the user is
abnormal according to the motion information, correspond-
ing physiological data and the corresponding physiological
model, discover a physiological data error, output a sleep
quality pre-diagnosis result and give a sleep quality alarm if
the sleep quality pre-diagnosis result is abnormal, wherein the
acquired physiological data includes: the heart rate param-
eter, the systolic pressure parameter, the diastolic pressure
parameter and the blood oxygen parameter.

[0031] Preferably, the error location module may be con-
figured to: start a re-transmission mechanism for a faulted
sensor after locating the faulted sensor, start a sensor error
alarm to prompt the user to check a corresponding sensor if
the error still exists after re-transmission is carried out more
than a predetermined threshold times.

[0032] Preferably, the error location module may be con-
figured to acquire a location output signal according to the
following formula 2:

Le=He*23+Ce*22+Be*2 +5e*2° Formula 2

[0033] where Le is a location output signal, He is an error
signal value output by the fever detection module, Ce is an
error signal value output by the cold detection module; Be is
an error signal value output by the heart blood pressure detec-
tion module, and Se is an error signal value output by the sleep
quality detection module, wherein the error signal value rep-
resents the absence of an error when being 0, and the discov-
ery of an error when being 1;

[0034] if Le=12, then it can be determined that a body
temperature sensor is faulted, if Le=15, then it can be deter-
mined that a heart rate sensor is faulted, if Le=3, then it can be
determined that a blood pressure sensor is faulted, if Le=5,
then it can be determined that a blood oxygen sensor is
faulted, and if Le is another value, then it can be determined
that at least two sensors are faulted.

[0035] Preferably, the resource optimization sub-system
may include:
[0036] a physiological model training module configured

to generate a personalized physiological model for the user
using an SVM model training method based on radial basis
kernel function according to the historical physiological data
in the physiological database, store the generated physiologi-
cal model in the physiological model library, optimize param-
eters of the physiological model using a cross validation
method and periodically update each physiological model in
the physiological model library using the SVM model train-
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ing method based on radial basis kernel function according to
the newly collected physiological data; and

[0037] ahistorical data recovery module configured to per-
form regression fitting processing on the physiological data
stored in the physiological database using an SVM model and
periodically check whether or not there are physiological data
lost and fill a vacancy to repair outliers.

[0038] Preferably, the physiological model training module
may be configured to: perform the regression fitting process-
ing on physiological data by taking the physiological data
collected from the user in the latest period of time and stored
in the physiological database as a model training set, generate
a personalized physiological model for the user using the
SVM model training method based on radial basis kernel
function, store the physiological model in the physiological
model library and optimize parameters of the physiological
model using a cross validation method, wherein a plurality of
kinds of dedicated physiological models are stored in the
physiological modellibrary for each user aiming at a plurality
of kinds of diseases; and

[0039] the historical data recovery module may be config-
ured to perform, by taking all historical physiological data of
the user as a model training set, the regression fitting process-
ing on physiological data using an SVM model which takes
time as an independent variable according to the temporal
continuity and stability of the physiological data, output a
regression fitting curve of the historical physiological data of
the user, perform smoothing processing on outliers according
to the regression fitting curve and remedy lost data.

[0040] Preferably, the comprehensive evaluation sub-
system may include:

[0041] a physical sign trend prediction module configured
to predict the changing trend and the dynamic change range of
the physical signs of the user in the next stage according to the
physiological data in the physiological database and the
physiological model in the physiological model library using
an SVM and a fuzzy information granulation method; and
[0042] a comprehensive health evaluation module config-
ured to evaluate the health condition of the user according to
the physiological data in the physiological database and the
changing trend and the dynamic change range of the physical
signs of the user in the next stage using the International
detection and evaluation rating scale.

[0043] Preferably, the physical sign trend prediction mod-
ule may be configured to set a fuzzy granularity parameter,
perform fuzzy granulation processing on the physiological
data stored in the physiological database using triangular
fuzzy granules according to the fuzzy granularity parameter,
input an SVM for a prediction to obtain an upper limit, alower
limit and a mean level of the next information granule and
determine the changing trend and the dynamic change range
of the physical signs of the user in the next stage using the
three parameters, wherein a relatively small fuzzy granularity
parameter is capable of reflecting a tiny change of the body of
the user, and a relatively large fuzzy granularity parameter is
capable of reflecting the overall changing trend of the user,
moreover, the larger the granularity is, the longer the predi-
cable time is.

[0044] The disclosure has the following beneficial effects:
[0045] The remote home health care system provided
herein addresses the problem that existing remote home
medical heath care systems are commonly high in false alarm
rate and lack of an intelligent personalized health diagnostic
technique and commonly causes error historical data and the
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loss of historical data, realizes an intelligent personalized
real-time disease detection and the recovery and maintenance
of historically collected data and the health records of a user,
provides a reliable health prediction and evaluation strategy
and offers the user a reliable real-time pre-dialogists service
to help the user know health condition in real time, moreover,
the remote home health care system is also capable of discov-
ering certain precursors of a disease or a transient diseases
through a long-term monitoring operation to prompt the user
to pay more attention or seek for a timely treatment.

[0046] The above description is only an overview of the
technical solution of the disclosure, to make the technological
means of the disclosure better understood and implemented
in accordance with the description and the foregoing and
other objects, features and advantages of the disclosure
readily apparent, specific embodiments of the disclosure are
illustrated below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] The disclosure will be better understood with refer-
ence to the following detailed description of preferred
embodiments. The drawings in which identical reference
signs denote identical components merely serve to illustrate
preferred embodiments of the disclosure but no to limit the
disclosure. In the drawings:

[0048] FIG. 1 is a structure diagram of a remote home
health care system according to an embodiment of the disclo-
sure;

[0049] FIG. 2 is a detailed structure diagram of a remote
home health care system according to an embodiment of the
disclosure;

[0050] FIG. 3 is a structure diagram of a fusion sorting
subsystem according to an embodiment of the disclosure;
[0051] FIG. 4is aflowchart illustrating health detection and
evaluation processing carried out by a remote home health
care system according to an embodiment of the disclosure;
[0052] FIG. 5 is an internal logic diagram of health detec-
tion sub-modules according to an embodiment of the disclo-
sure;

[0053] FIG. 6is a flowchart illustrating a process of estab-
lishing a physiological model according to an embodiment of
the disclosure; and

[0054] FIG. 7 is a flowchart illustrating a process of pre-
dicting the changing trend of physical signs according to an
embodiment of the disclosure.

DETAILED DESCRIPTION

[0055] Exemplary embodiments of the disclosure are
described below with reference to the drawings. Although
exemplary embodiments are shown in the drawings, it should
be appreciated that the disclosure can be implemented in
various forms but not limited to the embodiments set forth
here. Contrarily, the embodiments are provided for the thor-
ough understanding of the disclosure and for the complete
conveyance of the scope of the disclosure to those skilled in
the art.

[0056] To address the problem that existing remote home
medical health care systems are commonly highin falsealarm
rate and lack of an intelligent personalized health diagnostic
technique and commonly causes error historical data and the
loss of historical data, the disclosure provides a remote home
health care system which is described below in detail with
reference to embodiments when read conjunction with the
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drawings. It should be appreciated that the specific embodi-
ments described here are merely illustrative of the disclosure
but not to be construed as limiting the disclosure.

[0057] In accordance with an embodiment of the disclo-
sure, a remote home health care system is provided, F1IG. 11is
a structure diagram of a remote home health care system
according to an embodiment of the disclosure, as shown in
FIG. 1, a remote home health care system according to an
embodiment of the disclosure includes: a fusion sorting sub-
system 10, a resource optimization subsystem 12, a compre-
hensive optimization subsystem 14, a physiological database
16 and a physiological model library 18, each of which is
described below in detail.

[0058] The fusion sorting subsystem 10 is configured to
receive physical sign data parameters collected by a sensor in
real time, perform fusion sorting processing on the physical
sign data parameters, pre-diagnose the physical condition of
a user in real time according to the physical sign data param-
eters and a physiological model in the physiological model
library 18 while discovering and filtering error data in the
physical sign data parameters, and store the data resulting
from the fusion sorting processing and the physical sign data
parameters in the physiological database 16 as physiological
data.

[0059] Preferably, in an embodiment of the disclosure, the
physiological data further includes: electronic medical
record, health record and various data needed for the process-
ing of the remote home health care system.

[0060] The fusion sorting subsystem 10 includes:

[0061] a motion state detection module 106, configured to
detect whether the user falls or is in motion according to the
physiological data collected by the sensor in real time, give a
fall alarm or an abnormal body position alarm and send the
fall alarm or the abnormal body position alarm to an alarming
module after detecting that the user falls, or send motion
information to a health detection module after detecting that
the user is in motion;

[0062] a health detection module, configured to perform
data fusion correlation processing and historical data corre-
lation processing according to the acquired physiological
data and motion information, diagnose a disease and discover
a physiological data error according to corresponding physi-
ological data and a corresponding physiological model, out-
put a corresponding disease pre-diagnosis result, give a dis-
ease alarm if the disease pre-diagnosis result is abnormal,
send the disease pre-diagnosis result and the disease alarm to
the alarming module, and send a physiological data error
signal to an error location module,

[0063] wherein the health detection module is further con-
figured to perform the data fusion correlation processing on
various acquired physiological data, and in the embodiment,
certain medically authoritative formulas may be used during
the data fusion correlation processing. The historical data
correlation processing is carried out according to the various
physiological data collected by the sensor in real time and
historical physiological data stored in the physiological data-
base using the following formula 1:

PD(en)=CP(1n)-NP(1n)

[0064] where to is any time of a day, PD is a physical sign
difference value, CP is a current value of a certain physical
sign, and NP is a physical sign reference value.

[0065] Preferably, the health detection module includes: a
fever detection module 101 configured to carry out historical

Formula 1;
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data correlation processing according to the various physi-
ological data collected by the sensor in real time and the
historical physiological data stored in the physiological data-
base 16, determine whether or not the user has a fever accord-
ing to the motion information and a corresponding physi-
ological model, discover a physiological data error, output a
fever pre-diagnosis result and give a fever alarm if the fever
pre-diagnosis result is abnormal, wherein the acquired physi-
ological data includes: a body temperature parameter and a
heart rate parameter; a cold detection module 102 configured
to carry out historical data correlation processing according
to the various physiological data collected by the sensor in
real time and the historical physiological data stored in the
physiological database 16, determine whether or not the user
has a cold according to the motion information, correspond-
ing physiological data and a corresponding physiological
model, discover a physiological data error, output a cold
pre-diagnosis result and give a fever alarm if the cold pre-
diagnosis result is abnormal, wherein the acquired physi-
ological data includes: a body temperature parameter, a heart
rate parameter and a blood oxygen parameter; a heart blood
pressure detection module 103 configured to carry out data
fusion correlation processing using a medically authoritative
formula according to the heart rate parameter, a systolic pres-
sure parameter and a diastolic pressure parameter contained
in the various physiological data collected by the sensor in
real time, perform historical data correlation processing on
original input parameters, the parameters resulting from the
fusion processing, that is, an ambulatory pulse pressure, a
mean arterial pressure and an ambulatory rate-pressure prod-
uct, and the historical physiological data stored in the physi-
ological database 16, determine whether or not the user suf-
fers a cardiac disorder and/or a blood pressure disorder
according to the motion information, corresponding physi-
ological data and a corresponding physiological model, dis-
cover a physiological data error, output a heart blood pressure
pre-diagnosis result and give a heat blood pressure alarm if
the heart blood pressure pre-diagnosis result is abnormal,
wherein the acquired physiological data includes: the heart
rate parameter, the systolic pressure parameter and the dias-
tolic pressure parameter; and a sleep quality detection module
104 configured to carry out data fusion correlation processing
using a medically authoritative formula according to the heart
rate parameter, the systolic pressure parameter and the dias-
tolic pressure parameter contained in the various physiologi-
cal data collected by the sensor inreal time, perform historical
data correlation processing on original input parameters, the
parameters resulting from the fusion processing, that is, the
ambulatory pulse pressure, the mean arterial pressure and the
ambulatory rate-pressure product, and the historical physi-
ological data stored in the physiological database 16, deter-
mine whether or not the sleep quality of the user is abnormal
according to the motion information, corresponding physi-
ological data and a corresponding physiological model, dis-
cover a physiological data error, output a sleep quality pre-
diagnosis result and give a sleep quality alarm if the sleep
quality pre-diagnosis result is abnormal, wherein the
acquired physiological data includes: the heart rate param-
eter, the systolic pressure parameter, the diastolic pressure
parameter and the blood oxygen parameter; and

[0066] an error location module 105 configured to: locate a
faulted sensor according to a physiological data error signal
sent by the health detection module and start a sensor error
alarm to prompt the user to check the corresponding sensor.
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[0067] The error location module 105 is further configured
to: start a re-transmission mechanism for the faulted sensor
after locating the faulted sensor, start a sensor error alarm to
prompt the user to check the corresponding sensor if the error
still exists after re-transmission is carried out more than a
predetermined threshold times.

[0068] Preferably, the error location module 105 is further
configured to acquire a location output signal according to the
following formula 2:

Le=He*23+Ce*22+Be*21+5e*20

[0069] where Le is a location output signal, He is an error
signal value output by the fever detection module 101, Ce is
an error signal value output by the cold detection module 102;
Be is an error signal value output by the heart blood pressure
detection module 103, Se is an error signal value output by the
sleep quality detection module 104, wherein the error signal
value represents the absence of an error when being 0 and the
discovery of an error when being 1; if Le=12, then it can be
determined that a body temperature sensor is faulted, if
Le=135, then it can be determined that a heart rate sensor is
faulted, if Le=3, then it can be determined that a blood pres-
sure sensor is faulted, if Le=5, then it can be determined that
a blood oxygen sensor is faulted, and if Le is another value,
then it can be determined that at least two sensors are faulted.
[0070] The alarming module is configured to conduct a
comprehensive calculation according to the fall alarm or the
abnormal position body alarm sent from the motion state
detection module 106 and the disease pre-diagnosis result and
the disease alarm sent from the health detection module,
output final alarm information, automatically give an alarm to
amedical institution and/or a family member of the user after
determining that the user is in danger according to the final
alarm information, and send the currently abnormal physi-
ological data of the user.

[0071] The resource optimization sub-system 12 is config-
ured to optimize the physiological data in the physiological
database 16 periodically, generate a personalized physiologi-
cal model for a user according to the historical physiological
data in the physiological database 16, store the generated
physiological model in the physiological model library 18,
and update the physiological model in the physiological
model library 18 according to the latest physiological data in
the physiological database 16;

[0072] The resource optimization sub-system 12 includes:
aphysiological model training module configured to generate
a personalized physiological model for a user using an SVM
model training method based on radial basis kernel function
according to the historical physiological data in the physi-
ological database 16 and store the generated physiological
model in the physiological model library 18, optimize param-
eters of the physiological model using a cross validation
method and periodically update each physiological model in
the physiological model library 18 using the SVM model
training method based on radial basis kernel function accord-
ing to the newly collected physiological data; and a historical
data recovery module configured to perform regression fitting
processing on the physiological data stored in the physiologi-
cal database 16 using an SVM model and periodically check
whether or not there are physiological data lost and fill a
vacancy to repair outliers.

[0073] Preferably, the physiological model training module
is configured to perform regression fitting processing on
physiological data by taking the physiological data collected

Formula 2;
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from the user in the latest period of time and stored in the
physiological database as a model training set, generate a
personalized physiological model for the user using the SVM
model training method based on radial basis kernel function,
store the physiological model in the physiological model
library 18 and optimize parameters of the physiological
model using a cross validation method, wherein a plurality of
kinds of dedicated physiological models are stored in the
physiological model library 18 for each user aiming at a
plurality ofkinds of diseases; and the historical data recovery
module is configured to perform, by taking all historical
physiological data of the user as a model training set, regres-
sion fitting processing on physiological data using an SVM
mode] which takes time as an independent variable according
to the temporal continuity and stability of physiological data
of the model, output a regression fitting curve of the historical
physiological data of the user, perform smoothing processing
on outliers according to the regression fitting curve, and rem-
edy lost data.

[0074] The comprehensive evaluation subsystem 14 is con-
figured to predict a changing trend and a dynamic change
range of the physical signs of the user according to the physi-
ological data in the physiological database 16 and the physi-
ological model in the physiological model library 18, and
evaluate the health condition of the user according to the
physiological data and a result of the prediction, wherein the
physiological database 16 is configured to store the physi-
ological data of the user; and the physiological model library
18 is configured to store the physiological model of the user.
[0075] The comprehensive evaluation subsystem 14
includes: a physical sign trend prediction module configured
to predict the changing trend and the dynamic change range of
the physical signs of the user in a next stage according to the
physiological data in the physiological database 16 and the
physiological model in the physiological model library 18
using an SVM and a fuzzy information granulation method;
and a comprehensive health evaluation module configured to
evaluate the health condition of the user according to the
physiological data in the physiological database and the
changing trend and the dynamic change range of the physical
signs of the user in the next stage using the Internal detection
and evaluation rating scale.

[0076] Preferably, the physical sign trend prediction mod-
ule is configured to: set a fuzzy granularity parameter, per-
form fuzzy granulation processing on the physiological data
stored in the physiological database using triangular fuzzy
granules according to a fuzzy granularity parameter, input an
SVM for a prediction to obtain an upper limit, a lower limit
and a mean level of the next information granule, and detet-
mine the changing trend and the dynamic change range of the
physical signs of the user in the next stage using the three
parameters, wherein, the fuzzy granularity parameter may be
adjusted as required; a relatively small fuzzy granularity
parameter is capable of reflecting a tiny change in the body of
the user, and a relatively large fuzzy granularity parameter is
capable of reflecting the overall changing trend of the user,
moreover, the larger the granularity is, the longer the predi-
cable time is.

[0077] The foregoing technical solutions of the disclosure
are described below in detail with reference to the drawings.
[0078] FIG. 2 is a detailed structure diagram of a remote
home health care system according to an embodiment of the
disclosure, as shown in FIG. 2, in an embodiment of the
disclosure, a remote home health care system which may be
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constructed in a background server of a remote home medical
monitoring system includes three subsystems of a fusion
sorting subsystem, a resource optimization subsystem and a
comprehensive evaluation subsystem, a personalized physi-
ological database and a model library. The fusion sorting
subsystem needs to carry out correlation pre-processing,
fusion sorting processing and fusion error correction process-
ing: the resource optimization subsystem includes two pro-
cessing modules of a physiological model training module
and a historical data recovery module; the comprehensive
evaluation subsystem includes a physical sign trend predic-
tion module and a comprehensive health evaluation module;
the personalized physiological database is used to store
physical sign data, electronic medical records and health
records collected from a user and various data needed for
various processing; and the personalized physiological model
library in which each physiological model of each user is
stored is an important intelligent diagnostic tool.

[0079] In the remote home health care system provided
herein, the fusion sorting subsystem takes charge of receiving
the physical sign data collected in real time, carrying out a
series of fusion and sorting processing, pre-diagnosing the
physical condition of the user and feeding back the result of
the pre-diagnosis in real time while discovering and filtering
an error signal before the data is sent to a database so as to
obtain relatively pure physical sign data; the resource optimi-
zation sub-system periodically checks the historical data in
the database to determine whether or not there is historical
data lost, fills a vacancy, repairs relatively large outliers and
periodically updates the personalized physiological model
using newly collected data; and the comprehensive evaluation
subsystem predicts a changing trend and a dynamic change
range of the physical signs in a next stage using historically
collected user data and evaluates the health condition of the
user from a plurality of aspects according to a questionnaire
answered by the user in combination with the electronic
medical records and the health records of the user.

[0080] The foregoing subsystems are described below in
detail.
[0081] FIG. 3 is a structure diagram of the fusion sorting

subsystem according to an embodiment of the disclosure, as
shown in FIG. 3, the fusion sorting subsystem receives a
plurality of physical sign parameters collected from a user in
real time, first, the motion state detection module 106 detects
whether or not the user falls accidentally and whether or not
the user is in motion, and sends motion information to each
health detection sub-module. The fever detection module
101, the cold detection module 102, the heart blood pressure
detection module 103 and the sleep quality detection module
104 separately select needed relative input, sequentially per-
form a data fusion correlation processing and a historical data
correlation processing, and then judge the condition of the
user and discover an error using a personalized SVM fusion
sorting module.

[0082] Theerrorlocation module 105 receives error signals
from the fever detection module, the cold detection module,
the heart blood pressure detection module and the sleep qual-
ity detection module, locates a faulted sensor, that is, deter-
mines which sensor is failed, through logical reasoning, cal-
culation and decoding, starts a re-transmission mechanism
for the faulted sensor, and starts a sensor error alarm to
prompt the user to check the sensor if the error still exists after
conducting re-transmission twice. At last, the alarming mod-
ule outputs a feedback and alarm information according to the
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detection results of the health detection sub-module and the
motion state detection sub-module and the output result of the
error location module 105. In other words, the alarming mod-
ule conducts a comprehensive calculation according to a fall
alarm or an abnormal position body alarm sent from the
motion state detection module 106, the motion information
and the disease pre-diagnosis result and the disease alarm sent
from the health detection module, outputs final alarm infor-
mation, automatically gives an alarm to a medical institution
and/or a family member of the user after determining that the
user is in danger according to the final alarm information and
sends the currently abnormal physiological data of the user.
[0083] Resource Optimization Subsystem

[0084] The resource optimization subsystem includes a
physiological model training module and a historical data
recovery module. The physiological model training module
periodically updates each physiological model in the person-
alized physiological model library according to the newly
collected user data using an SVM model training method
based on radial basis kernel function so that the physiological
models can timely follow up the change in the physical con-
dition of the user. The historical data recovery module per-
forms regression fitting processing on the user historical data
stored in the database using an SVM model, and periodically
checks whether or not there are physiological data lost and fill
a vacancy to repair outliers, thus guaranteeing the integrity
and the accuracy of collected records and health records.
[0085] Comprehensive Evaluation Subsystem

[0086] The comprehensive evaluation subsystem includes
a physical sign trend prediction part and a comprehensive
health evaluation part. The comprehensive evaluation sub-
system combines a support vector machine with a fuzzy infor-
mation granulation method to predict the changing trend and
the dynamic change range of the physical signs of the user in
the next stage based on historically collected data. Then, the
health condition of the user is evaluated from a plurality of
aspects using the International detection and evaluation rating
scale in combination with a questionnaire answered by the
user and the electronic medical records and the health records
of the user. At last, a corresponding health service is provided
according to the result of the evaluation.

[0087] Personalized Medical Database and Model Library
[0088] The personalized medical database is configured to
store the physical sign data, the electronic medical records
and the health records collected from the user and various
data needed for various processing. The user historical data
stored in the personalized medical database is first processed
by the fusion sorting subsystem to filter error information,
then the error data or the data lost is repaired by the resource
optimization subsystem, thereby guaranteeing the integrity
and the validity of the historical data. The data is configured
to train a personalized physiological model and predict the
changing trend of physical signs and also serves as a good
data resource for health evaluation.

[0089] The personalized physiological model library for
storing each physiological model of each user is an important
intelligent diagnostic tool. The personalized physiological
model libraries formed by training the great amount of his-
torical physiological data of each user are stored in a person-
alized medical model library. As the fusion sorting of infor-
mation is real-time, not allowing a model to be trained in real
time, it is necessary to call a trained model. Usually, the
physiological model library is updated weekly or every sev-
eral days, needing no real-time update, however, in a case
where the health condition of the user changes drastically, it is
needed to update the physiological model library in real time.
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[0090] FIG.4is a flowchart illustrating health detection and
evaluation processing carried out by a remote home health
care system according to an embodiment of the disclosure, as
shown in FIG. 4, the health detection and evaluation process-
ing includes the following steps:

[0091] Step 1: the fusion sorting subsystem receives the
physiological parameters of a user uploaded by a physical
sign collection terminal in real time and manages the received
data in descending order of three classifications: user-time-
physical signs;

[0092] Step 2: as shown in FIG. 3, first, the motion state
detection module 106 detects whether or not the user falls
accidentally and whether or not the user is in a motion state,
and sends motion information (mainly a step number) to each
health detection sub-module;

[0093] Step 3: the fever detection module 101, the cold
detection module 102, the heart blood pressure detection
module 103 and the sleep quality detection module 104 sepa-
rately select needed relative input, the fever detection sub-
module inputs a body temperature parameter and a heart rate
parameter; the cold detection sub-module inputs the body
temperature parameter, the heart rate parameter and a blood
oxygen parameter; the heart blood pressure detection sub-
module inputs the heart rate parameter, a systolic pressure
parameter and a diastolic pressure parameter; and the sleep
quality detection module 104 inputs heart rate parameter, a
blood pressure parameter and the blood oxygen parameter;
meanwhile, each health detection sub-module inputs step
number information;

[0094] Step 4: the internal logic of each health detection
sub-module is shown in FIG. 5, to provide a more accurate
and effective pre-diagnosis result, each sub-module first per-
forms certain correlation processing on input signals. In an
embodiment of the disclosure, signal correlation processing
is generally implemented through two steps: correlation pro-
cessing based on data fusion and correlation processing based
on historical data. When implemented in different sub-mod-
ules, the two processing have different implementation steps,
wherein the heart blood pressure detection module 103 and
the sleep quality detection module 104 carry out both the data
correlation processing based on data fusion and the historical
data correlation processing sequentially, the fever detection
module 101 and the cold detection module 102 merely carry
out a historical data correlation processing, and the motion
state detection module 106 carries out no correlation process-
ing.

[0095]

[0096] Inthe heartblood pressure diagnosis module and the
sleep quality diagnosis module, input signals include Heart
Rate (HR), Systolic Pressure (SP) and Diastolic Pressure
(DP). It is medically known that parameters ‘Ambulatory
Pulse Pressure’ (APP), Mean Arterial Pressure (MAP) and
Ambulatory Rate-Pressure Product (ARPP) are more effec-
tiveinthe diagnosis of cardiovascular diseases. Therefore, the
input signals are fused according to the following three medi-
cally authoritative formulas, and then the original input
parameters and the fused parameters APP, MAP and ARPP
are sent backwards together.

Correlation Processing Based on Data Fusion

APP=F1(SP,DP)=SP-DP
MAP=F3(SP,DP)=DP+(SP-DP)/3

ARPP=F2(HR,SP)=HR*SP
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[0097] Correlation Processing Based on Historical Data
[0098] The four health detection sub-modules all need to
carry out the correlation processing based on historical data
for the sake that the physical sign parameters of a human body
change slightly within a day, and it is likely to give an error
diagnosis if the change of the physical signs is not taken into
consideration. Thus, further correlation processing based on
historical data needs to be implemented. The historical data
are daily physical sign values which are detected from a user
in normal condition as Normal Parameters (NP) and stored in
the personal physiological database of the use. A Parameter
Difference (PD) is obtained by subtracting a Current Param-
eter (CP) from the reference value of the parameter obtained
at the same moment. PD(tn)=CP(tn)-NP(tn), where to repre-
sents any time of a day, apparently, PD is more effective in
classification than CP, and classification precision can be
greatly improved with theuse of PD as the input of a classifier.
[0099] Step 5: each health detection sub-module carries out
a series of correlation processing on input parameters, pre-
diagnoses a disease and discovers an error using a personal-
ized SVM fusion classification model. The fusion model for
each disease is trained and periodically updated by the
resource optimization subsystem and stored in a personalized
physiological model library.

[0100] Different pre-diagnosis results may be obtained by
judging the classification of different physical sign param-
eters using each fusion model, and health conditions that can
be pre-diagnosed include: ‘normal’, ‘several recognizable
abnormalities’ and ‘error information found’. For example, in
the heart blood pressure detection module 103, the results
output by a fusion model includes: ‘normal’, ‘hypertension’,
‘hypotension’ and ‘error’. Signals representing normal and
abnormality are output from a result port, and a signal repre-
senting an error is output from an error port.

[0101] Step 6: the error location module 105 receives error
signals sent from the fever detection module, the cold detec-
tion signal, the heart blood pressure detection module and the
sleep quality detection module, locates a faulted sensor, that
is, determines which sensor is failed, through logical reason-
ing, calculation and decoding, starts a re-transmission mecha-
nism for the faulted sensor, and starts a sensor error alarm to
prompt the user to check the sensor if the error still exists after
conducting re-transmission twice.

[0102] An error signal location method is as follows: it is
assumed that in the error signals output from each fusion
detection sub-module, 1 represents an error and O represents
no error. Error signals output from the fever detection mod-
ule, the cold detection signal, the heart blood pressure detec-
tion module and the sleep quality detection module are rep-
resented by He, Ce, Be and Se, respectively, and a location
output signal is represented by Le, then Le=He*23+Ce*22+
Be*21+SE*20, Le being 12 indicates that a body temperature
sensor is faulted, Le being 15 indicates that a heart rate sensor
is faulted, Le being 3 indicates that a blood pressure sensor is
faulted, Le being 5 indicates that a blood oxygen sensor is
faulted, and Le being others indicates an error location or that
more than one sensor is faulted.

[0103] Step 7: alarm information is output according to
detection results of the health detection sub-module and the
motion state detection sub-module and the output result of the
error location module 105. If an error location signal is
received, then a re-transmission mechanism is started regard-
less of detection results of the other modules, and a sensor
error alarm is started if the re-transmission is ineffective.
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When an emergency situation is detected, a gateway auto-
matically gives an alarm to the nearest medical institution or
a family member of the patient, and the basic information of
the patient, the current physical sign parameters and the cur-
rent condition of the patient are sent to the monitoring per-
sonnel in the hospital through a network.

[0104] Step 8: each physiological model in the personal-
ized physiological model library is periodically updated
according to the newly collected data so that the physiological
models can timely follow up the changing trend of the physi-
cal condition of the user. In the physiological model estab-
lishment method shown in FIG. 6, the physiological data that
are collected from a user in the past weeks or months and
stored in the database are used as a model training set. As
different physiological parameters are not in the same physi-
cal dimension, it is needed to perform normalization prepro-
cessing on data, that is, unify the original data into a range [0,
1], before the data is trained. To get an ideal classification,
model parameters are optimized using a cross validation
method and an SVM classification model which uses a radial
basis kernel function as a kernel function. Then, a support
vector machine is trained, the model resulting from the train-
ing can replace the formerly trained model, thus periodically
updating the model library. The fusion model is formed by
training the great amount of historical physiological data of
each user to meet the requirement on personalized diagnosis.
Moreover, each disease has a corresponding SVM fusion
model, that is, each user has a plurality of dedicated fusion
models. The fusion sorting subsystem can complete a real-
time detection and classification merely by calling a needed
model when performing fusion processing on the data col-
lected.

[0105] Step 9: in the regression fitting of historical data, the
physiological records collected from the user or even all
historical data of the user is used as a model training set.
Based on the temporal continuity and stability of physical
sign data, regression fitting processing is performed on the
historical physiological data of the user using an SVM model
which takes time as an independent variable, and at last, the
regression fitting curve of the historical data of a certain
physical sign of the user is output. The result of the regression
fitting is basically matched with original values except that a
few outliers are smoothed and several lost data are remedied.
The physiological database needs to be repaired periodically
so as to guarantee the accuracy and the effectiveness of physi-
ological model training data and the integrity and the reliabil-
ity of health evaluation data information.

[0106] Step 10: the changing trend and the dynamic change
range of the physical signs of the user in the next stage are
predicted using the historical data of the user. As shown in
FIG. 7, a physical sign trend prediction method combines an
SVM with a fuzzy information granularity method to effec-
tively predict the changing trend and the change range of
physiological parameters of a human body. First, a fuzzy
granularity parameter is set, a small granularity is capable of
reflecting a tiny physical change of the user while a large
granularity is capable of reflecting the overall changing trend
of physical signs of the user, moreover, the larger the granu-
larity is, the longer the predictable time is, thus, the granular-
ity parameter should be properly large in a prediction model
but should not be too large, otherwise, the predicted dynamic
range is too wide to have a prediction effect. Then, a fuzzy
granulation processing is performed on data using triangular
fuzzy granules to obtain the upper limit, the lower limit and
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the mean level of each granule which may be represented by
three parameters: up, low and r. The subsystems performs a
fuzzy information granulation processing on the historical
data stored in the personalized physiological database and
then inputs an SVM to predict the parameters “up’, ‘low” and
‘r’ of the next information granule. The changing trend and
the dynamic change range of the physiological data in the
next stage can be obtained based on the three parameters. The
changing trend of physical signs is predicted based on com-
plete and effective historical physiological data and the sup-
port of an SVM physiological model, which both rely on the
assistance of the fusion sorting subsystem and the resource
optimization subsystem.

[0107] Step 11: the health condition of the user is predicted
from a plurality of aspects according to a questionnaire
answered by the user in combination with the electronic
medical records and the health records of the user. A compre-
hensive health evaluation may be carried out according to
each predicted physical sign parameter, the health records
and the medical records of the user in combination with the
International detection and evaluation rating scale. With the
use of a questionnaire, evaluated contents can be extended in
many aspects, including living quality, dietary habit, social
environment, psychological health and sub-health level, and a
corresponding health evaluation value can be obtained using
an option scoring mechanism and a weighting method. At
last, a corresponding health service is provided according to
the evaluation result.

[0108] In conclusion, by means of the technical solution
provided herein, the remote home health care system pro-
vided herein addresses the problem that existing remote home
medical heath care systems are commonly high in false alarm
rate and lack of an intelligent personalized health diagnostic
technique and commonly causes error historical data and the
loss of historical data, realizes an intelligent personalized
real-time disease detection and the recovery and maintenance
of historically collected data and the health records of a user,
provides a reliable health prediction and evaluation strategy,
offers the user a reliable real-time pre-dialogists service to
help the user know health condition in real time, moreover,
the remote home health care system is also capable of discov-
ering certain precursors of a disease or a transient diseases
through a long-term monitoring operation to prompt the user
to pay more attention or seek for a timely treatment.

[0109] The algorithms and operations presented herein are
not inherently related to any particular computer or other
apparatus. Various general-purpose systems may also be used
in accordance with the teachings herein. The required struc-
ture for a variety of these systems will be apparent to those of
skill in the art. In addition, the disclosureis not described with
reference to any particular progranmming language. It should
be appreciated that a variety of programming languages may
be used to implement the teachings of the disclosure as
described herein, and any references to specific languages are
provided for disclosure of best implementation mode of the
disclosure.

[0110] In the description provided herein, numerous spe-
cific details are set forth. However, it is understood that
embodiments of the disclosure may be practiced without
these specific details. In other instances, well-known meth-
ods, structures and techniques have not been shown in detail
in order not to obscure an understanding of this description.

[0111] Similarly it should be appreciated that in the
description of exemplary embodiments of the disclosure,
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various features of the disclosure are sometimes grouped
together in a single embodiment, figure, or description
thereof for the purpose of simplifying the disclosure and
aiding in the understanding of one or more of the various
inventive aspects. This method of disclosure, however, is not
to be interpreted as reflecting an intention that the claimed
disclosure requires more features than are expressly recited in
each claim. Rather, as the following claims reflect, inventive
aspects lie in less than all features of a single foregoing
disclosed embodiment. Thus, the claims following the
detailed description are hereby expressly incorporated into
this detailed description, with each claim standing on its own
as a separate embodiment of this disclosure.

[0112] It should be understood by those skilled in the art
that the modules in the devices disclosed herein may be
adaptively modified and arranged in one or more devices
different from embodiments of the disclosure. The modules,
units or components included in embodiments of the disclo-
sure may be combined into one module, unit or component or
divided into a plurality of sub-modules, sub-units or sub-
components. All the features disclosed in the description
(including appended claims, abstract and the drawings) and
all the procedures or units of any method or device disclosed
herein, excluding those features and/or procedures or units
which are mutually exclusive, can be combined as any com-
bination. Each feature disclosed in the description (including
appended claims, abstract and the drawings) can be replaced
by an alternative feature providing identical, equivalent or
similar intention.

[0113] Additionally, it should be understood by those
skilled in the art that although certain embodiments described
herein have some features of other embodiments but not other
features, the combination of the features of different embodi-
ments falls within the scope of the disclosure and forms a
different embodiment. For example, in appended claims, any
of the embodiments required to be protected can be employed
as any combination.

[0114] Embodiments of each component of the disclosure
can be implemented as hardware, a software module running
on one or more processors or a combination thereof. It should
be understood by those skilled in the art that some or all
components of some or all components in the remote home
care system disclosed herein can be realized using a micro-
processor or a Digital Signal Processor (DSP) in practice. The
disclosure may also be implemented as a device or apparatus
program (e.g. computer program and computer program
product) for executing part or all of the methods described
herein. Such programs for realizing the disclosure may be
stored on a computer-readable medium or may be in the form
of one or more signals which can be downloaded from the
Internet or provided on a carrier signal or provided in other
ways.

[0115] It should be noted that the foregoing embodiments
are merely illustrative of the disclosure but not to be construed
as limiting the disclosure and that replacement embodiments
can be devised by those skilled in the art without departing
from the scope of appended claims in which each reference
sign in a bracket is not to be construed as limiting the claims.
The terms ‘comprise’ do not exclude the existence of a com-
ponent or step not presented in claims. The terms ‘one’ and
‘single’, as used herein in front of a component, do not
exclude the existence of a plurality of the same components.
The disclosure can be realized by means of hardware includ-
ing a plurality of different components and a properly pro-
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grammed computer. In claims concerning a unit listing a
plurality of devices, several devices may be specifically
implemented as one piece of hardware. The terms ‘first’,
‘second’and ‘third’ which are not used to limit a sequence can
be interpreted as names.

INDUSTRIAL APPLICATION

[0116] The remote home health care system provided
herein addresses the problem that existing remote home
medical heath care systems are commonly high in false alarm
rate and lack of an intelligent personalized health diagnostic
technique and commonly causes error historical data and the
loss of historical data, realizes an intelligent personalized
real-time disease detection and the recovery and maintenance
of historically collected data and the health records of a user,
provides a reliable health prediction and evaluation strategy,
offers the user a reliable real-time pre-dialogists service to
help the user know health condition in real time, moreover,
the remote home health care system is also capable of discov-
ering certain precursors of a disease or a transient diseases
through a long-term monitoring operation to prompt the user
to pay more attention or seek for a timely treatment.

What is claimed is:

1. A remote home health care system, comprising:

a fusion sorting subsystem configured to receive physical
sign data parameters collected by a sensor in real time,
perform fusion sorting processing on the physical sign
data parameters and pre-diagnose a physical condition
of a user in real time according to the physical sign data
parameters and a physiological model ina physiological
model library while discovering and filtering error data
in the physical sign data parameters, and store data
resulting from the fusion sorting processing in a physi-
ological database as physiological data;

a resource optimization subsystem configured to recover
and optimize the physiological data in the physiological
database, generate a personalized physiological model
for the user according to historical physiological data in
the physiological database, store the generated physi-
ological model in the physiological model library, and
update the physiological model in the physiological
model library according to the latest physiological data
in the physiological database;

a comprehensive evaluation subsystem configured to pre-
dict a changing trend and a dynamic change range of the
physical signs of the user according to the physiological
data in the physiological database and the physiological
model in the physiological model library, and evaluate a
health condition of the user according to the physiologi-
cal data and the changing trend and the dynamic change
range of the physical signs;

a physiological database configured to store the physi-
ological data of the user; and

aphysiological model library configured to store the physi-
ological model of the user.

2. The system according to claim 1, wherein the physi-
ological data in the physiological database includes: physical
sign data, electronic medical record and health record.

3. The system according to claim 2, wherein the fusion
sorting subsystem is further configured to delete the error data
in the physical sign data parameters through the fusion sort-
ing processing before storing the physical sign data param-
eters in the physiological database.
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4. The system according to claim 2, wherein the fusion
sorting subsystem comprises:

a motion state detection module configured to detect
whether the user falls or is in motion according to the
physiological data collected by the sensor in real time,
give afall alarm or an abnormal body position alarm and
send the fall alarm or the abnormal body position alarm
to an alarming module after detecting that the user falls,
or send motion information to a health detection module
after detecting that the user is in motion;

a health detection module configured to perform data
fusion correlation processing and historical data corre-
lation processing according to the acquired physiologi-
cal data and motion information, diagnose a disease and
discover a physiological data error according to corre-
sponding physiological data and a corresponding physi-
ological model, output a corresponding disease pre-di-
agnosis result, give a disease alarm if the disease pre-
diagnosis result is abnormal, send the disease pre-
diagnosis result and the disease alarm to the alarming
module, and send a physiological data error signal to an
error location module;

an error location module configured to receive the physi-
ological data error signal sent from the health detection
module, position a faulted sensor and give a sensor error
alarm to prompt the user to check a corresponding sen-
sor; and

an alarming module configured to conduct a comprehen-
sive calculation according to the fall or abnormal posi-
tion body alarm sent from the motion state detection
module and the disease pre-diagnosis result and the dis-
ease alarm sent from the health detection module, output
final alarm information, automatically give an alarm to a
medical institution and/or a family member of the user
after determining that the user is in danger according to
the final alarm information and send the currently abnor-
mal physiological data of the user.

5. The system according to claim 4, wherein the health
detection module is configured to:

perform the data fusion correlation processing on the vari-
ous physiological data acquired;

perform the historical data correlation processing accord-
ing to the various physiological data collected by the
sensor in real time and the historical physiological data
stored in the physiological database using the following
formula 1:

PD(z,)=CP(z,)-NP(z,) Formula 1

where t, is any time of a day, PD is a physical sign differ-
ence, CP is a current detection value of a certain physical
sign, and NP is a physical sign reference value.

6. The system according to claim 5, wherein the health
detection module comprises:

a fever detection module configured to carry out the his-
torical data correlation processing according to the vari-
ous physiological data collected by the sensor in real
time and the historical physiological data stored in the
physiological database, determine whether or not the
user has a fever according to the motion information and
a corresponding physiological model, discover a physi-
ological data error, output a fever pre-diagnosis result
and give a fever alarm if the fever pre-diagnosis result is
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abnormal, wherein the acquired physiological data
includes: a body temperature parameter and a heart rate
parameter;

a cold detection module configured to carry out the histori-
cal data correlation processing according to the various
physiological data collected by the sensor in real time
and the historical physiological data stored in the physi-
ological database, determine whether or not the user has
acold according to the motion information, correspond-
ing physiological data and a corresponding physiologi-
cal model, discover a physiological data error, output a
cold pre-diagnosis result and give a fever alarm if the
cold pre-diagnosis result is abnormal, wherein the
acquired physiological data includes: a body tempera-
ture parameter, a heart rate parameter and a blood oxy-
gen parameter;

a heart blood pressure detection module configured to
carry out the data fusion correlation processing accord-
ing to the heart rate parameter, a systolic pressure param-
eter and a diastolic pressure parameter contained in the
various physiological data collected by the sensor in real
time, perform the historical data correlation processing
on original input parameter, the parameters resulting
from the fusion processing, that is, an ambulatory pulse
pressure, a mean arterial pressure and an ambulatory
rate-pressure product, and the historical physiological
data stored in the physiological database, determine
whether or not the user suffers a cardiac disorder and/or
ablood pressure disorder according to the motion infor-
mation, corresponding physiological data and a corre-
sponding physiological model, discover a physiological
data error, output a heart blood pressure pre-diagnosis
result and give a heat blood pressure alarm if the heart
blood pressure pre-diagnosis result is abnormal,
wherein the acquired physiological data includes: a
heart rate parameter, the systolic pressure parameter and
the diastolic pressure parameter; and

asleep quality detection module configured to carry out the
data fusion correlation processing according to the heart
rate parameter, the systolic pressure parameter and the
diastolic pressure parameter contained in the various
physiological data collected by the sensor in real time,
perform the historical data correlation processing on
original input parameters, the parameters resulting from
the fusion processing, that is, the ambulatory pulse pres-
sure, the mean arterial pressure and the ambulatory rate-
pressure product, and the historical physiological data
stored in the physiological database, determine whether
or not the sleep quality of the user is abnormal according
to the motion information, corresponding physiological
data and the corresponding physiological model, dis-
cover a physiological data error, output a sleep quality
pre-diagnosis result and give a sleep quality alarm if the
sleep quality pre-diagnosis result is abnormal, wherein
the acquired physiological data includes: the heart rate
parameter, the systolic pressure parameter, the diastolic
pressure parameter and the blood oxygen parameter.

7. The system according to claim 6, wherein the error
location module is configured to: start a re-transmission
mechanism for a faulted sensor after locating the faulted
sensor, start a sensor error alarm to prompt the user to check
a corresponding sensor if the error still exists after re-trans-
mission is carried out more than a predetermined threshold
times.
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8. The system according to claim 6, wherein the error
location module is configured to acquire a location output
signal according to the following formula 2:

Le=He*23+Ce*2+Be*2 450 %20 Formula 2

where Le is a location output signal, He is an error signal
value output by the fever detection module, Ce is an
error signal value output by the cold detection module;
Be is an error signal value output by the heart blood
pressure detection module, and Se is an error signal
value output by the sleep quality detection module,
wherein the error signal value represents the absence of
an error when being 0, and the discovery of an error
when being 1,

if Le=12, then it can be determined that a body temperature
sensor is faulted, if Le=135, then it can be determined that
a heart rate sensor is faulted, if Le=3, then it can be
determined that a blood pressure sensor is faulted, if
Le=5, then it can be determined that a blood oxygen
sensor is faulted, and if Le is another value, then it can be
determined that at least two sensors are faulted.

9. The system according to claim 2, wherein the resource

optimization sub-system comprises:

a physiological model training module configured to gen-
erate a personalized physiological model for the user
using an SVM model training method based on radial
basis kernel function according to the historical physi-
ological data in the physiological database, store the
generated physiological model in the physiological
model library, optimize parameters of the physiological
model using a cross validation method and periodically
update each physiological model in the physiological
model library using the SVM model training method
based on radial basis kernel function according to the
newly collected physiological data; and

a historical data recovery module configured to perform
regression fitting processing on the physiological data
stored in the physiological database using an SVM
model and periodically check whether or not there are
physiological data lost and fill a vacancy to repair outli-
ers.

10. The system according to claim 9, wherein

the physiological model training module is configured to:
perform the regression fitting processing on physiologi-
cal data by taking the physiological data collected from
the user in the latest period of time and stored in the
physiological database as a model training set, generate
a personalized physiological model for the user using
the SVM model training method based on radial basis
kernel function, store the physiological model in the
physiological model library and optimize parameters of
the physiological model using a cross validation
method, wherein a plurality of kinds of dedicated physi-
ological models are stored in the physiological model
library for each user aiming at a plurality of kinds of
diseases; and

the historical data recovery module is configured to per-
form, by taking all historical physiological data of the
user as a model training set, the regression fitting pro-
cessing on physiological data using an SVM model
which takes time as an independent variable according
to the temporal continuity and stability of the physi-
ological data, output a regression fitting curve of the
historical physiological data of the user, perform
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smoothing processing on outliers according to the
regression fitting curve and remedy lost data.

11. The system according to claim 2, wherein the compre-
hensive evaluation subsystem comprises:

a physical sign trend prediction module configured to pre-
dict the changing trend and the dynamic change range of
the physical signs of the user in the next stage according
to the physiological data in the physiological database
and the physiological model in the physiological model
library using an SVM and a fuzzy information granula-
tion method; and

a comprehensive health evaluation module configured to
evaluate the health condition of the user according to the
physiological data in the physiological database and the
changing trend and the dynamic change range of the
physical signs of the user in the next stage using the
International detection and evaluation rating scale.

12. The system according to claim 11, wherein the physical
sign trend prediction module is configured to set a fuzzy
granularity parameter, perform fuzzy granulation processing
on the physiological data stored in the physiological database
using triangular fuzzy granules according to the fuzzy granu-
larity parameter, input an SVM for a prediction to obtain an
upper limit, a lower limit and a mean level of the next infor-
mation granule and determine the changing trend and the
dynamic change range of the physical signs of the user in the
next stage using the three parameters, wherein a relatively
small fuzzy granularity parameter is capable of reflecting a
tiny change of the body of the user, and a relatively large fuzzy
granularity parameter is capable of reflecting the overall
changing trend of the user, moreover, the larger the granular-
ity is, the longer the predicable time is.

13. The system according to claim 3, wherein the fusion
sorting subsystem comprises:

a motion state detection module configured to detect
whether the user falls or is in motion according to the
physiological data collected by the sensor in real time,
give a fall alarm or an abnormal body position alarm and
send the fall alarm or the abnormal body position alarm
to an alarming module after detecting that the user falls,
or send motion information to a health detection module
after detecting that the user is in motion;

a health detection module configured to perform data
fusion correlation processing and historical data corre-
lation processing according to the acquired physiologi-
cal data and motion information, diagnose a disease and
discover a physiological data error according to corre-
sponding physiological data and a corresponding physi-
ological model, output a corresponding disease pre-di-
agnosis result, give a disease alarm if the disease pre-
diagnosis result is abnormal, send the disease pre-
diagnosis result and the disease alarm to the alarming
module, and send a physiological data error signal to an
error location module;

an error location module configured to receive the physi-
ological data error signal sent from the health detection
module, position a faulted sensor and give a sensor error
alarm to prompt the user to check a corresponding sen-
sor; and

an alarming module configured to conduct a comprehen-
sive calculation according to the fall or abnormal posi-
tion body alarm sent from the motion state detection
module and the disease pre-diagnosis result and the dis-
ease alarm sent from the health detection module, output
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final alarm information, automatically give an alarm to a
medical institution and/or a family member of the user
after determining that the user is in danger according to
the final alarm information and send the currently abnor-
mal physiological data of the user.

14. The system according to claim 13, wherein the health

detection module is configured to:

perform the data fusion correlation processing on the vari-
ous physiological data acquired;

perform the historical data correlation processing accord-
ing to the various physiological data collected by the
sensor in real time and the historical physiological data
stored in the physiological database using the following
formula 1:

PD(z,)=CP(z,)-NP(z,) Formula 1

where t, is any time of a day, PD is a physical sign differ-
ence, CP is a current detection value ofa certain physical
sign, and NP is a physical sign reference value.

15. The system according to claim 14, wherein the health

detection module comprises:

a fever detection module configured to carry out the his-
torical data correlation processing according to the vari-
ous physiological data collected by the sensor in real
time and the historical physiological data stored in the
physiological database, determine whether or not the
user has a fever according to the motion information and
a corresponding physiological model, discover a physi-
ological data error, output a fever pre-diagnosis result
and give a fever alarm if the fever pre-diagnosis result is
abnormal, wherein the acquired physiological data
includes: a body temperature parameter and a heart rate
parameter;

acold detection module configured to carry out the histori-
cal data correlation processing according to the various
physiological data collected by the sensor in real time
and the historical physiological data stored in the physi-
ological database, determine whether or not the user has
a cold according to the motion information, correspond-
ing physiological data and a corresponding physiologi-
cal model, discover a physiological data error, output a
cold pre-diagnosis result and give a fever alarm if the
cold pre-diagnosis result is abnormal, wherein the
acquired physiological data includes: a body tempera-
ture parameter, a heart rate parameter and a blood oxy-
gen parameter;

a heart blood pressure detection module configured to
carry out the data fusion correlation processing accord-
ing to the heart rate parameter, a systolic pressure param-
eter and a diastolic pressure parameter contained in the
various physiological data collected by the sensor in real
time, perform the historical data correlation processing
on original input parameter, the parameters resulting
from the fusion processing, that is, an ambulatory pulse
pressure, a mean arterial pressure and an ambulatory
rate-pressure product, and the historical physiological
data stored in the physiological database, determine
whether or not the user suffers a cardiac disorder and/or
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ablood pressure disorder according to the motion infor-
mation, corresponding physiological data and a corre-
sponding physiological model, discover a physiological
data error, output a heart blood pressure pre-diagnosis
result and give a heat blood pressure alarm if the heart
blood pressure pre-diagnosis result is abnormal,
wherein the acquired physiological data includes: a
heart rate parameter, the systolic pressure parameter and
the diastolic pressure parameter; and
asleep quality detection module configured to carry out the
data fusion correlation processing according to the heart
rate parameter, the systolic pressure parameter and the
diastolic pressure parameter contained in the various
physiological data collected by the sensor in real time,
perform the historical data correlation processing on
original input parameters, the parameters resulting from
the fusion processing, that is, the ambulatory pulse pres-
sure, the mean arterial pressure and the ambulatory rate-
pressure product, and the historical physiological data
stored in the physiological database, determine whether
or not the sleep quality of the user is abnormal according
to the motion information, corresponding physiological
data and the corresponding physiological model, dis-
cover a physiological data error, output a sleep quality
pre-diagnosis result and give a sleep quality alarm if the
sleep quality pre-diagnosis result is abnormal, wherein
the acquired physiological data includes: the heart rate
parameter, the systolic pressure parameter, the diastolic
pressure parameter and the blood oxygen parameter.
16. The system according to claim 15, wherein the error
location module is configured to: start a re-transmission
mechanism for a faulted sensor after locating the faulted
sensor, start a sensor etror alarm to prompt the user to check
a corresponding sensor if the error still exists after re-trans-
mission is carried out more than a predetermined threshold
times.
17. The system according to claim 15, wherein the error
location module is configured to acquire a location output
signal according to the following formula 2:

Le=He*2>+Ce*2+Be*2' +5e*2° Formula 2

where Le is a location output signal, He is an error signal
value output by the fever detection module, Ce is an
error signal value output by the cold detection module;
Be is an error signal value output by the heart blood
pressure detection module, and Se is an error signal
value output by the sleep quality detection module,
wherein the error signal value represents the absence of
an error when being 0, and the discovery of an error
when being 1,

1fLe=12, then it can be determined that a body temperature
sensor is faulted, if Le=135, then it can be determined that
a heart rate sensor is faulted, if Le=3, then it can be
determined that a blood pressure sensor is faulted, if
Le=5, then it can be determined that a blood oxygen
sensor is faulted, and if Le is another value, then it can be
determined that at least two sensors are faulted.
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