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A Study on Emergency Monitoring Robot System by
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Abstract

This study aims to implement the emergency monitoring robot system which predicts the current state of the patients
without visiting the medical institutions by measuring the basic health status of the user's blood pressure, heartbeat, and
basic health status of body temperature in the disaster emergency situation based on the Smart Grid. By arranging a large
number of sensor(blood pressure, heartbeat, body temperature sensor) and measuring the bio signs, so the attached wireless
XBee sensor can be stored in DB of robot, and it aims to draw the current state of the patients by analysis of stored bio
data. Among 300 data obtained from the sensor, 1st data to 100th data were used for learning, and from 101st data to
300th data were used for assessment. 12 results were different among the total 300 assessment data, so it shows about

96% accuracy.

Key words: Smart Grid, u-Health, XBee, Back-Propagation Algorithm

1. Introduction

The new industry, u-Health as the available health
management and medical service in anywhere and any-
place by connecting the traditional public health medi-
cal to Smart Grid was created. The u-Health is receiving
attention with measure to advance the medical system
by suppressing the increase of the medical expense fol-
lowing the increased interest about the entered the aging
society, increase in chronic diseases, prevention!l.

The current medical service is depended on the test
using the large equipment of a few large hospitals.
These symptoms add the patients’ economic burden, the
medical diagnosis is the doctor or expert’s domain, so
it takes a lot of times for the feedback process. But in
the emergency situation like disaster, waiting for the
doctor to check the patient's condition should be con-
ducted promptly.

The emergency monitoring robot system applying the
bio-technology to provide the rapid diagnosis and indi-
vidual personalized diagnosis by analysis on the input
the bio sensor in order to solve this problem is the
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essential core technology.

This study aims to implement the emergency moni-
toring robot system which predicts the current state of
the patients without visiting the medical institutions by
measuring the basic health status of the user's blood
pressure, heartbeat, and basic health status of body tem-
perature in the disaster emergency situation based on the
Smart Grid. By arranging a large number of sensor
(blood pressure, heartbeat, body temperature sensor)
and measuring the bio signs, so the attached wireless
XBee sensor can be stored in DB of robot, and it aims
to draw the current state of the patients by analysis of
stored bio data.

This study was configured as follows. In Chapter 2,
the configuration and design of system was shown,
Chapter 3 showed the assessment of implementation
and performance, and Chapter 4 suggested the conclu-
sion and future direction of research.

2. Configuration and Design of System

This study used the blood pressure, heartbeat, body
temperature sensor for the measurement, and it was
connected to the integrated module, and it was con-
nected to PC as the XBee wireless communication, and
the system to confirm the patient's condition by using
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Fig. 1. System configuration.

the disaster emergency monitoring robot, PC, smart-
phone by storing the measured bio data in DB was con-
figured.

Fig. 1 shows the whole configuration of the suggested
system.

2.1. Bio Sensor Integrated Module

The biometrics-based disaster emergency monitoring
robot system uses the each measurement sensor in order
to secure the stream data (contraction period blood pres-
sure, relaxation period blood pressure, heartbeat, body
temperature).

The data which is used for the analysis is in the same
environment, so it was transported by combining as one
packet. If it is transported in each packet, the additional
traffic and energy consumption may be occurred, so it
was transported by combining as one packet for the
energy efficiency after question process.

2.2. XBee Wireless Communication

For the XBee module, the XBee PRO DigiMesh
Type which takes the broadcasting roles of other nodes
with its value by forming network, and the communi-
cation configuration between XBee modules are con-
figured as Fig. 2121,

XBee Pro DigiMesh module provides two to three
times transmission distance more than the existing Zig-
Bee module. In addition, the wireless communication
using ZigBee has difficulty to implement the Sleep
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Fig. 2. XBee module communication configuration.
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Mode or Multi-Hop, but the multiple functions can be
set easy through the firmware program which sets the
XBee communication environment, and only the oper-
ating part of program should be design in software, so
the system implementation is more easy'..

2.3. Back-Propagation Algorithm

The back-propagation algorithm can be classified
with two stages largely, and the first stage is for calcu-
lating the error of the input value and output value, and
the second stage forms the mapping relations between
the input value and output value by adjusting the con-
nection strength between the neurons using the delta
rule for reducing the error. This adjusting the error by
detecting during transmitting from the low layer to the
top layer, and based on this, it adjusts its connection
strength by back-propagation from the top layer(Goal
value) to the low layer(input value)>,

2.4. Decision Algorithm Using Back-Propagation
Algorithm

Number of data for learning : N

Three i (1iN) learning data : /;

I;;: Number of blood pressure of contraction period
I;: Number of blood pressure of relaxation period
I3: heart rate

14: body temperature

4 stage neural network configurations using given 4

input data is as follows.

(D The number of node of input layer should be 4
which is number of each data item.

@ The output layer is the degree of risk so it has 4
nodes. If the 1st node is selected by the learned
weight through the input data, it is relevant to 1st
stage good status showing the normal numerical
value.

(@ The number of node of hidden layer should be 1
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or more. If the hidden layer counts increase, the
time of learning will be increased, so it is impor-
tant to set the affordable hidden layer count.

@ In the input data, it should be standardized by cal-
culating the maximum value and minimum value.

3. Assessment of Implement and
Performance

3.1. Robot System
Fig. 3 shows the Biometrics based disaster emergency
monitoring robot which was suggested in this study.

3.2. Monitoring Control Module

The data measured by loading the module which can
monitoring the initial body condition frequently on the
robot can be transported to Internet, and it is the meas-
urement module to output the information to the screen
of robot or PC, cell phone. The primary care type mod-
ule experiment includes the blood pressure, heartbeat,
body temperature, and it was developed by the meas-
urement basis. The Table 1 is based on the blood pres-
sure, heartbeat, body temperature measurement, Fig. 4
is the screen to connect the wireless XBee communi-
cation to the control module.

,\\\

Fig. 3. Biometrics-based Emergency Monitoring Robot
System.

Table 1. Benchmarks measure

30 ~ 280mmHg,

Blood pressure

measurement error range +3 mmHg
Heartbeat .

70 cycles per minute
measurement

10 degree ~ 40 degree,

Body measurement unit 1.0 degree,

temperature measurement error
measurement +0.2 degree based on the outside

temperature
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Fig. 4. XBee connected to the control module.

3.3. Bio-Monitoring System

The measured data(body temperature, blood pressure,
heartbeat) can be stored in DB by the XBee wireless
communication, and it can be confirmed instantly by the
developed monitoring system. Fig. 5 shows the bio
monitoring system screen.

The interface can be divided with the item for mon-
itoring the numerical value data hourly and the graph
item of the blood pressure of contraction period, blood
pressure of relaxation period, heart rate, and body tem-
perature change in the data classification results.

Following Fig. 6 shows the PC screen implementation
results screen of the interface developed as HTMLS.

CHOSUN
UNIVERSITY Oata Frame
013 010 006 014 055 097 035 070 013 010 010 010 030 060 21.67 end
013 010 006 014 053 129 088 098 013 010 010 010 029 109 21.67 end
013 010 aoe 014 051 108 088 072 013 010 030 010 026 103 2167 end
013 010 004 011 011 137 084 066 011 002 003 009 037 133 21.67 end

Xbee Port 38

Xbee Close Data-In Bytes 264

Data-In Time 2013-10-31 16:22:10
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Mobile 010-9245-2337 TIME SYSTOLIC DIASTOLIC PULSE

DateTime 2013-10-06 14:55 [N ERURUREEEY 137 8 3
' 2013-10-06 14551 108 8 72
| systolic o7
1 D 2013-10-06 14553 129 a8 %
I Diactolic 59 [2013-1006 14555 o7 s 70
Pulse 70
|
BODY TEMPERATURE GLUCOMETER NASAL AIRFLOW
DateTime 2013-10-3116:22 DateTime 2013-10-10 10:30 DateTime
| Body Temp. 2167  Glucose 3.4 mmoln 60 mo/L  Nasal Airflow

BODY GLUCOSE GLUCOSE NASAL
TEMP. fRac (mmol/l)  (mg/L) pIeE AIRFLOW

|

2167 2011-02-03 09:37 74 133
2013-10-10 10:26 57 102
2013-10-10 10:29 61 109
' 2013-10-10 10:30 34 60

Fig. 6. Implementation of the results PC.
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Fig. 7. Implementation of the results smartphone.

Following Fig. 7 shows the smartphone screen of the
interface developed as HTMLS.

Following Fig. 8 shows the robot screen of the inter-
face developed as HTMLS.

3.4. Performance Assessment of System

The 300 blood pressure of contraction period, blood
pressure of relaxation period, heart rate, body tempera-
ture bio signs which were obtained from the sensor

Table 2. The status of each user's bio signs

65

Fig. 8. Implementation of the results robot.

were used for the performance assessment of the system
designed in this study. In addition, each data can be
classified with four types of status of good, unsound,
serious, emergency situation by the expert's diagnosis.

Among 300 data, from 1st data to 100th data were
used for learning, and from 101st data to 300th data
were used for assessment in the risk analysis. 100 data
which were used for learning learned weight and input
the 101st data to 300th data by standardizing it as value.

. " Blood pressure (mmHg) Heart rate Body temperature
Physical condition - - - ; - o
Contraction period ~ Relaxation period (times) ©
1 Good 100-130 60-80 60-90 35.8-38.0
2 Unsound 131-149 80-90 91-140 38.1-39.0
3 Serious 150-180 90-100 141-180 39.1-39.9
4 Emergency situation Over 200 Over 100 Over 180 Over 40
Table 3. System monitoring results
Blood pressure of Blood pressure of Body Doctor’s System
No. contraction period relaxation period H(etei\;'tlersz;te temperature diagnosis monitoring
(mmHg) (mmHg) ©) results results
107 167 93 128 36.0 3(serious) 4(%)
145 122 79 80 36.8 2(unsound) 3(%)
151 133 89 89 359 1(good) 2(%)
156 161 93 110 34.9 3(serious) 4(%)
169 122 79 75 383 2(unsound) 3(%)
172 103 71 56 35.1 1(good) 2(%)
180 121 77 89 334 1(good) 2(%)
184 130 80 100 36.0 2(unsound) 3(%)
207 138 88 102 36.8 2(unsound) 3(%)
237 150 110 81 36.9 3(serious) 4(%)
245 121 79 78 36.6 1(good) 2(%)
262 121 77 81 375 1(good) 2(%)
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4. Conclusion

As the health became a centric value of society, the
personalized medical services such as the medical serv-
ice specialization and diversification etc. are demanded,
and the development of u-Health system is accelerated.

In the emergency situation like disaster, waiting for
the doctor to check the patient's condition should be
conducted promptly, so this study aims to implement
the system to check the patient's condition through the
emergency monitoring in real time through the imme-
diate monitoring by transporting measured data as
server by measuring the bio information (blood pres-
sure, heartbeat, body temperature) in the bio sensor.

Among 300 data obtained from the sensor for assess-
ment of the performance of the developed system, 4
types of bio signs such as the blood pressure of con-
traction period, blood pressure of relaxation period,
heart rate, and body temperature were used. Among 300
data obtained from the sensor, 1st data to 100th data
were used for learning, and from 101st data to 300th
data were used for assessment. 12 results were different
among the total 300 assessment data, so it shows about
96% accuracy. It may be cause of big problem, in other
words, there was no lower case than the expert’s diag-
nosis results in the system.

In the future, the bio signs measurement sensor for
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the user cannot feel the discomfort in daily life and
patients grasping location features, the home network
system using wireless sensor implementation, the his-
tory tracking using statistical algorithm will be added,
so it will bring more enhanced system.

Acknowledgment

This study was supported by research funds from
Chosun University, 2012.

References

[1] “Health industry trends”, Korea Health Industry
Development Institute (KHIDI), 2009

[2] S.-T. Yoon, K.-W. Park, S.-H. Park, I.-M. Kim, and
B.-J. Park, “Aviation communication technique:
implementation of the disaster monitering system
with PLC/CDMA environments”, The Journal of
Korea Navigation Institute, Vol. 14, pp. 826-827,
2010.

[3] Y.-L Jo, “Latest artificial intelligence”, Hakmunsa,
Seoul, pp. 293-323, 1999.

[4] S. Haykin, “Netral network: A comprehensive foun-
dation”, Prentice-hall International, New Jersey, pp.
161-172, 1999.

[5] M. Luck and M. D'inverno, “A conceptual frame-
work for agent definition and development”, The
Computer Journal, Vol. 44, pp.1-20, 2001.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


