KISM Smart Media Journal " N
Vol.3, No.4 pp. 35~40 pISSN:2287-1322 2014 128 ADFED|CIOINE M3E 4= 35

AAN T AN ALEA BEAY B A" A

(Implementation of a system to analyze user behavior patterns based on vital signs and user
locations)
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Abstract

As small sized bio—sensors and digital yarns are developed, digital wear measuring vital signs can be used for
individuals’ health, the elderly care and sports activities. This paper discusses a database structure for analyzing
stress state, pulses, positions, exercise amount of user based on vital signs measured for 24 hours measured by
the wear and GPS information, and a storage for storing XML documents following a standard HL7 meta-model.
By analyzing the stored information, the system identifies the stress state and exercise amount of users. Pulses,
exercise intensity and emergency situations can be also detected by the system in real time. This paper discusses

the implementation of a system enabling to acquire and analyze vital signals to understand user behavior patterns.
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a9 12 HL7 aBECGEA o4 FESQ! AnnotatedECG 2]
HESL 819 ==& Hof Frh idAUE root &30S
HL7 aBCGEAE A¥E & %= #9 #e dehid
effectiveTime AYHUEE AA NAEE Z43 A& A2k

FRAE e

% 2% HL7 aBECGEA oA sequenceSetd] +%= ek
It} scale “‘E]U*_E_h AAE 3489 volte] &S ekt
digits dEHEE HALE dolge e A2 gk

<AnnotatedECG type="0bservation" classCode="0BS"
xsi:schemalocation="urn:hl7-org:v3 /HL7/aECG/2003-
12/schema/PORT_MT020001.xsd" xmins:voc="urn:hl7-
org:v3/voc" xmins="urn:hl7-org:v3"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<id root="ADBSES8B-1B4F-4F42-B9CE-AD3DDF55E57F" />
<code displayName="Electrocardiogram"
codeSystemName="CPT-4"
codeSystem="2.16.840.1.113883.6.12" code="93000"/>
<text/=
- <effectiveTimes
<low inclusive="true" value="20040115102010.000"/>
<high inclusive="false" value="20040115102020.000"/=
= /effectiveTime=
<confidentialityCode/ =
+ <componentOf:
+ zlocationz
+ <component:
</AnnotatedECG>

& 1 AnnotatedECG += of

rcomponent>
- <sequenceSet:
+ <component
- «<component:
- <5equence:
<code codeSystemName="MDC"
codeSystem="2.16.840.1.113883.6.24"
code="MDC_ECG_LEAD_II"/>
- <value xsi:type="SLIST_PQ"=
<origin value="0.000" unit="uVv"/>
<scale value="2.500" unit="uV"/=
<digits=-23 -19 -26 -26 -32 -35 -26 -
16-16-19-16-13-10-13-23 -
26-13-13-16-16-13-10-16 -
13</digits>
<fvalues
<[sequence=
</component>
+ <component:
<{sequenceSet>
z/component>

a2l 2 sequenceSet T of
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<component>
- <annotation>
<code codeSystemName="MDC"
codeSystem="2,16.840.1.113883.6.24"
code="MDC_ECG_WAVC_TYPE"/>
<value xsi:type="CE" codeSystemName="MDC"
codeSystem="2.16.840.1.113883.6.24"
code="MDC_ECG_WAVC_RWAVE"/>
<components
<annotation>
<code codeSystemName="MDC"
codeSystem="2,16.840.1.113883.6.24'
code="MDC_ECG_WAVC_TYPE'/>
<value xsi:type="CE" codeSystemName="MDC"
codeSystem="2.16.840.1.113883.6.24"
code="MDC_ECG_WAVC_PEAK"/>
- <support>
<supportingROI>
<code codeSystemName="ActCode"
codeSystem="2.16.840.1.113883.5.4'
code="ROIPS"/>
= <component>
- <boundary>
<code displayName="Relative Time"
codeSystemName="ActCode"
codeSystem="2.16.840.1.113883.5.4"
code="TIME_RELATIVE"/>
<value xsi:type="pQ"
value="0.4166666666666667"
unit="s"/>
</boundary>
</component>
+ <component:
</supportingROI>
</support>
</annotation
</component>
</annotation>
</component>
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id: vaichan 30)

birth: varcharit)

e numeric(38.0)
HRVT FLOAT

ECG

il varchai(30) (FK)
measiredD: varchai30)

measuredTime numenc
slonngDate; varchar30)
height aumens:

stalus: numesic

BFM FLOAT

Calorie: FLOAT

LFHF: FLOAT
SDMN:FLOAT
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passwd: varchar(30)

weight numenic(38 (0}

haight rumasic(38.0)
activityStatus: FLOAT
goalCalare: rumesic
teg_ct varchai(30)
1eg_id varchai(30)
uped_dit warchas(30)
upd_idt vareha(30)
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[ id varchar(30) [FK)
ik varchan(30) (F) measuredD, varcha{30)
o : ime: numeric
measuredTime: numeric stoingDate: varchas(30)
storingDate. varchan30) :EE::LLT\;T
b : i
e v SPULFLOAT
RPN FLOAT digtance: FLOAT
req_dt varcharn30) staps: FLOAT
regLid: varchan ) secCalonie: FLOAT
upd_dt varchar30) 'eg__:: varc:a:trgg]]
i teg_id varchat
e id e updl_dt varchar30)
upd_ick varchar{30)
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i varchar{30} (FK)
maasurediD varchar(30)

Iatitude: INT
longitade: INT
rep_dt varchar0)
reg_id varchar{30)
upd_dt varchar{30)
wpd_id varchar(30)
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id [ filename | diD

Ib_u[mmﬂmfwmv_l_lsm

pys@welness.com ] 201311.07.1356.14-1510-240ecg0  201311.07.135644 240 1510
pys@welness.com  201311.07.1356.14-1510-240ecg1  201311.07.135644 240 1510
pys@welness.com  201311.07.135614-1510-240ecg2  201311.07.135644 240 1510

heiz 201308.2618 4556-1153-240ecg0)  20120815144473 240 153
hei 201308.26 18 4556-1153-240ecg0)  20120815144473 240 153
pys5143 2013.08.2618.4556-1153-240ecg0)  2012081514.4473 240 M53
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@A YgAE o

| Calorie [ LFHF | SDNN ]
amanoe o 150 0.555447714233151 112 27486326923
aM3Nnoe? o ?2 52 0555447714233151 112 27486326923
2aninoe? o BB 73 0.555447714233151  112.27486326923
2120815 1 70 25 2.39867693237934 B2.18136850295196
2120815 1 12 145 2.39867693237934 B2.1813850295196
2020815 1 B80.9261227078071 3B 2.39867693237934  B2.1813850295196
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