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Abstract—Health services delivery relating to chronic diseases 
in elders are becoming a hot spot with the progressively severity in 
population aging in China. To provide a better service system for 
the elders, researchers have used active rule based techniques 
including Event-Condition-Active (ECA). In this paper, we 
enhanced ECA to ECA-Sequence (ECA-S) rules to detect abnormal 
condition in physiological indices. Our method extracts accurate 
health information from historical sequence data. The ECA-S is 
used to differentiate burst variations in physiological indices from 
morbid cases. Our further experiment in giving early warning for 
diabetic patients shows that ECA-S can deal with the burst 
abnormal physiological index problem. Finally, an evaluation is 
made among existing ECA based solutions including prime ECA, 
ECA-Parameters, ECA-Post-condition and proved that our 
proposed ECA-S method performs better in health diagnosis 
quality as compared to others.  

Keywords—Smart Health; Active services; ECA-S rules; burst 
abnormal physiological index 

I. INTRODUCTION

Population aging is the general trend in the world with respect 
to the increase in the scientific progress and economic 
development. For the treatment of chronic diseases on the elders, 
China is facing sundry problems such as unreasonable medical 
resource allocation, medical ethics problem etc. These problems 
change the psychology of humans in fact patients in a way that 
they now avoid to go to hospital for medical treatment, and even 
afraid to go to the hospital. However, smart health is helpful for 
the treatment in senile chronic diseases significantly. 

The governments attain smart health mostly through the 
hospital, such as the electronic medical record (EMR), electronic 
payment. But it does not work without hospital and obviously 
can't improve medical ethics problem, particularly in senile 
chronic diseases (e.g. diabetes, hypertension, etc.). In most 
situations, patients don't have to go to hospital for routine body 
inspections, because the doctor would usually tell the patient that 
everything is normal, and just suggest to take the medicine on 
time. Smart health services proposed in this paper will help 
patients to keep a good health and go to hospital as less as 

possible. Sometimes patients could make a simple diagnosis 
remotely. 

Aiming at senile chronic diseases’ rehabilitation and 
healthcare, this paper pro-posed a smart health service model 
based on ECA-S rules mainly solves the following problems: 

1) Patients could acknowledge about their own health
situation at any time. Most old patients with chronic disease can’t 
understand their healthy status. They don’t want to go to hospital 
when they feel a little discomfort. This leads to the gradual 
deterioration of the physical situation. This model uses specific 
active rules to provide accurate health information for patients. 

2) The problem of burst abnormal physiological indices. In
view of the actual situation, we need to solve the problem that the 
key physiological index (e.g. blood pressure) changed suddenly 
by special events (e.g. scare). In this paper, we provide accurate 
health information and early warning to patients using ECA-S 
rules and graded warning. 

3) Utilization of ECA-S rules. In order to improve the
quality of services, the smart health model should improve the 
matching rate of ECA-S rules. 

II. RELATED WORK

A. Smart Health Service
Smart health service has quite a few successful cases, such as

health services based on mobile phones. These kinds of services 
are the most common. There is real-time monitoring health 
service, and it works with some wearable devices, such as insulin 
monitoring [1]. In addition, image processing and analysis are 
also used to provide health services. This case includes sequential 
pattern profiling based bio-detection for smart health service [2], 
which provides health instruction to the chronic disease patients 
through abnormal image analysis. Other similar services like the 
smart home services [3], context-aware services [4]. So there are 
a large number of solutions to achieve the smart health services. 

Now there is still a need in enterprises and the governments 
in China concentrating on the development of smart health. For 
instance, the smart bracelet gradually appeared a few years ago. 
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These smart bracelets only cover some simple functions. So it has 
great limitations in health detection and service providing. 

 

B. Relevant Rules 
At present, the ECA rules mainly embodies in active way 

(distributed active database [5], adaptive distributed systems [6], 
web service composition [7], and UML modeling language [8]). 
There are two popular extend class of ECA rule: ECAP and 
ECA-P. 

Event-Condition-Action-Parameters (ECAP) [8] is a kind of 
rule which combines event trigger with object-oriented and 
event-driven environment.  

1 2 1 2 1 2: : , ,... : , ,... : , ,n m u kr E e C c c c A a a a P p p p  

To finish the separation of data and knowledge, the 
management and process policies are abstracted as rules. In this 
case, there are numerous factors to participate in the calculation, 
while a single rule does not need all the factors, thus the 
Parameters part can help selecting appropriate factors. 

Event-Condition-Action-Post-condition (ECA-P) [9] is also 
the extension of ECA rules.  

1 2 1 2: : , ,... : , ,... :{ }n m ur E e C c c c A a a a P post condition  

This rule is used to solve those different users and 
administrators may have conflicting policies for managing the 
massively distributed system. In ubiquitous computing 
environment, there are a large number of policy rules and 
conflicts. For example, rule R1 may state, “If a person enters the 
active space, start authorization application” and rule R2 may 
state, “If a person enters the active space, suspend applications”. 
Suspending applications stops all applications running in the 
space including the authorization application. This leads to a 
conflict between the two rules. It is easy to find out on the 
description of the natural language. But these two rules will not 
be able to coexist if there are no restrictions. So in this 
environment, ECA requires a restriction (Post-condition) to 
control these conflicts. 

Smart health service model neither needs ECAP nor ECA-P. 
It is better to use the ECA rules. Because before using the ECA 
rules, all kinds of data from patients are easy to translate into 
ECA rules. For example, in a period of time, the blood pressure is 
greater than 160, it’s judged to be hypertension. Patient is most 
likely to appear dizziness for a period under this blood pressure. 
Once all the conditions are met, it will immediately send out 
warning information to patients. There aren’t many factors or 
complicated environment. Using the simplest ECA rules will 
enough to accomplish active service. But using ECA rules 
directly will face the critical problem: How to deal with burst 
abnormal physiological index? In order to solve this problem, 
this paper proposed an ECA-S rule. 

III. SMART HEALTH SERVICE MODEL AND OPTIMIZED RULE 

A. Dataset 
Healthy data can be divided into two parts by data source (As 

shown in figure 1): the first part of the data is collected through 
patients. In other words, data are produced by patients, which 
requires patient to input or acquire from the wearable or portable 
devices actively. The data are about patient's personal 
information or physical signs, such as the medical history of the 
patients, allergic history, age, sex, blood glucose. This type of 
data is usually collected by patients and patients' family. In 
addition to these non-real-time data, smart health service also 
needs to obtain real-time data, such as heart rate, breathing rate, 
body temperature. 

The second part of the data is crawled from Internet. Then 
extract the feature information according to demands, and save 
data in database. But there is a series of unexpected data like 
incomplete data, inconsistent data and noise data, so it is 
necessary to clean the data to save complete, correct and 
consistent information. Data fusion integrates multiple data and 
knowledge represents the same real-world object into a consistent, 
accurate, and useful representation. After data fusion, we need to 
reduce the data volume. After acquiring the knowledge from the 
data, smart health service model has been established. Finally, we 
could provide patients with corresponding and appropriate 
services on the basis of these data. 

Fig. 1: Smart health service model 

B. ECA-S Rule 
If the main service is driven by ECA rules, it will produce a 

wrong information service in the case of burst abnormal physical 
index. There are 2 situation 1. When the patient is measuring 
his blood pressure, the blood pressure will get high due to the 
tension or scare. 2. A patient with diabetes had slightly higher 
sugar content before measuring blood glucose, but he was not 
aware of it. The ECA rules will trigger a warning to remind the 
patient that the blood pressure/blood glucose is too high directly. 
But in fact we know that this is not due to the illness. This way it 

94

Authorized licensed use limited to: IEEE Xplore. Downloaded on May 06,2024 at 03:55:48 UTC from IEEE Xplore.  Restrictions apply. 



can’t provide accurate health information of the patient if we still 
use ECA rules. 

 

Fig.2: The semantic of ECA-S rules 

Therefore, we proposed the ECA-S rule (As shown in figure 
2). We add the historical sequence determination after the 
original rule. If the patient has an abnormal sign, it will not only 
trigger the rule matching, but also compare with the historical 
sequence (results of previous detection). According to the 
historical sequence and classification warning (Yellow warning, 
blood glucose gets high!), we can effectively deal with burst 
abnormal physiological index problem, and provide patients with 
accurate health information. 

The optimized ECA-S rule can be expressed as a vector r: 

1 2 1 2 1 2: , ,... : , ,... : , ,... :n n nr E e e e C c c c A a a a S sequence  

To explain ECA-S rule more concretely, we define Event, 
Condition, Action, Sequence, burst abnormal physiological index 
as follows: 

 The event is a set of sub situations. 

 The condition is a Boolean expression to fire smart 
health services. 

 The action is a function that calls the health information 
service and the historical sequence determination. 

 The sequence is a length of inspection data before one 
checkpoint.  

 The burst abnormal physiological index is the situation 
that the physiological index becomes strange suddenly.  

Different diseases will appear different symptoms. When an 
Event (diabetes) comes to "true", it will match corresponding 
conditions (blood glucose value>11, polydipsia=="true", 
polyphagia=="true") of the rule. When conditions {c1, c2... cm} 
are met, the Action will call the corresponding information 
service module and checking historical sequence model. Finally, 
it will send the appropriate health information to patients depend 
on the length of historical sequence. 

C. A Half-Active Application of Active Rules 
The rule can't be too simple considering the precision of the 

service. At the time of patients require services, the 
corresponding rules could not be triggered due to lacking 
patient's information. The case will greatly reduce the quality of 
smart health services. 

For instance, a patient needs a daily exercise health 
recommendation. We should provide different advice according 
to each patient's specific situation. After all, different disease 
severity ought to take different measures. For this reason, 
different patient’s advices are different. As for patients, it is 
extremely hard to send the complete and right data, and it will not 
able to obtain the complete and accurate data even through the 
mobile terminal. In order to solve this problem, this paper 
proposed a half-active application way of ECA-S rules. 

This kind of application needs to interact with patients. 
Sometimes the information is shared by patient in application 
incomplete. In this situation, the information which patient 
doesn't give a feedback could be supplemented through 
interactions. This will effectively improve the trigger rate of 
ECA-S rules and service quality. 

D. Health information Service 
There are 3 types of smart health services: daily reminding 

service, early warning service, message pushing service. A lot of 
elderly chronic disease needs to take medicine regularly, but 
many people may not take medicine on time or reduce the dosage 
of medicine privately. For instance, hypertension patients have to 
take medicine regularly to control blood pressure. Hence it is 
necessary for these patients to provide daily reminding health 
care services. Patients need only once guidance from doctor if 
they want to set the reminding on their own. 

In addition, early warning service is of great importance in all 
services. When the patient's data are analyzed and met 
requirements of early warning analysis, smart health services will 
send out corresponding early warning information. For example, 
when the terminal device found that the patient's blood pressure 
is higher than normal (140mmhg/90mmhg), and has been rising. 
The phenomenon shows that blood pressure isn't under control 
obviously. The service will remind patients taking medicine or 
taking other measures. Chronic diseases, which break out usually 
need a process, and this process is accompanied by some 
gradually abnormal physical index. So the warning can also be 
classified as different levels (e.g. yellow level, orange level, red 
level, etc.). Classified warning can avoid the problem of warning 
not in time. Once data exceptions occurred, and met all the 
conditions for a rule as well, the warning will be sent by invoking 
a web service to patients. 

Message pushing service is the embodiment of the 
personalized recommendation. For patients suffering from 
chronic diseases, if they can do some physical therapies 
independently, this will be beneficial to their rehabilitation. For 
example, patients are recommended to walk for half an hour after 
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a meal, breathe fresh air outside, keep a good mood, and etc. 
Though it is seemingly trivial daily habits, if patients can hang on 
these habits, which will be very helpful in keeping health. 

IV. THE EXPERIMENT AND EVALUATION 

A. Experiment 
Here, we design a process of the early warning for diabetic 

patients. It shows the smart health service model and how to 
solve the burst abnormal physiological index problem and 
provide accurate health information. 

Before the patient gets the service, they need to login. We 
identify a specific patient through the account and password, the 
account also includes the basic information of patients. 
Meanwhile the account + password + alias mechanism could 
protect personal privacy. We use a table to store the basic 
information of the patient (as shown in table1), if the problems 
of patient physical condition occurred, such as hunger, fatigue, 
high blood glucose and etc. (Event). Once these symptoms 
appear, the corresponding rule will immediately match the 
conditions (Condition), in other words, the system will compare 
these conditions with the standard signs which stored in table2 
and table3. Once the warning conditions are met, the system will 
call the early warning module (Action). Then it will show the 
corresponding warning information to patient after checking the 
historical sequence. Besides, the smart health services are 
provided in many other ways. It will also trigger the rules when 
we obtain, update, check and analyze the patients’ information. 
So many kinds of health information about the patients will be 
shown, and it is beneficial to the patient's rehabilitation and 
daily health care. 

TABLE I.  THE BASIC INFORMATION OF THE PATIENTS 

Attributes Data Type Primary Key Remarks 

Account Char key  
Password Char   

Sex Char   
Name Char  nickname 
Age Int   

Blood_pressure Double   
Temperature Double   

Pulse Int   
Breath_rate Int   

 
 
 
 
 
 
 
 

TABLE II.   WARNING MATCH 

Attributes Data Type Primary Key Remarks 

Name Char Key r t1 
Name 

nickname 

Disease Char Key r t 3 
Disease 

Name of disease 

P_symptoms Char  Patients’ 
symptoms 

Key Int  Standard symptom 
Warning_inf

o 
Char  Warning 

information 

 
 

TABLE III.  STANDARD INFORMATION 

Attributes Data Type Primary Key Remarks 

Disease Char Key Name of disease 
Symptoms Char   
Prediction Char   
Susceptible Char   
Since the adopted rule model is the optimized ECA-S rule 

model. It is more in line with the application environment. And 
ECA-S rule works better in dealing with the burst abnormal 
physical index when it combines with warning classification. As 
shown in Figure 3, when the abnormal index appeared first, 
(record 23) we have to make a minimum level of early warning 
(yellow alert), because the historical record (as shown in Figure 
4 line 21, 22 records) shows that the results are in the normal 
range. 

 

 
Fig. 3: Processing of burst abnormal physical indexes 
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Fig.4: Patient physical indexes records 

The values of historical sequence are beyond the normal range (as 
shown in Figure 5). When the blood glucose value is too high after the 
records 23 and 24, the higher level warning (orange alert) is issued. 

 

 
Fig. 5: Increasing the warning level 

B. Evaluation  
Under the elderly smart health application environment, we 

evaluate the performance of ECA-S rules and other rules in 
following aspects: Initiative, easy maintenance, expansibility, 
burst abnormal physical index processing ability (BAPPA). 

TABLE  IV.  EVALUATION OF ECA-S 

Rule Initiative Easy 
maintenance Expansibility BAPPA 

ECA     

ECAP     

ECA-P     

ECA-S     

It is shown by table 4, under the elderly smart health 
environment, only ECA-S rule can efficiently solve the burst 
abnormal physical index problem. Meanwhile in other aspects, it 
performs better than other optimized rules. 

CONCLUSION  
Let's review the whole smart health service model. There are 

many layers of data transmission, and it seems to affect the whole 
system time efficiency, but getting the data and analyzing data 
from the internet are finished before the service requirement. The 
"finished" refers to that rules set reached a certain scale to 
provide services for users. Meanwhile, the server of the health 
service iterates this process continually, and constantly optimizes 
rules. Most of the data is not obtained when patients need 
services. Thus this process will not affect services' time 
efficiency. 

The future development tendency of our smart health services 
will combine with the mobile terminal development. There will 
be more accurate and timely warning to chronic diseases. In 
server end, the rules are defined by people. But we expect that 
rules could be defined by the system. Services mainly reflect in 
providing patients with a certain self-rescue measure. As for a 
heart attack, patients can quickly cough in time to save their lives. 
This kind of service requires an extremely short time to detect 
symptom and send the warning information. We are going to put 
the part of the relevant data in mobile terminal. It is one of the 
solutions to the problem of real-time services. The system may 
save the life as long as it can detect out the abnormal data and 
send warning information in advance. This type of services is 
extremely valuable. 

ACKNOWLEDGMENT  
This work is supported by the National Natural Science 

Foundation of China(Grant#:61462022 and Grant#:61363071), 
the National Key Technology Support Program 
(Grant#:2014BAD10B04 and Grant#:2015BAH55F04, 
Grant#:2015BAH55F01), Major Science and Technology Project 
of Hainan province (Grant #: ZDKJ2016015), Natural Science 
Foundation of Hainan province (Grant#:614232 and 
Grant#:614220), the Enterprises-universities-researches 
Integration Project of Hainan(Grant#:cxy20150025), Scientific 
Research Staring Foundation of Hainan 
University(Grant#:kyqd1610), Innovative Research Project of 
Postgraduates in Hainan Province(Grant#:Hys2016-57) . 

 

REFERENCES 
[1] Gomaa A, Zhang C, Hasan M, et al. Supportive Glucose Sensing Mobile 

Application to Improve the Accuracy of Continuous Glucose Monitors[C]// 
Smart Health. 2014:222102-222102-4. 

[2] Jung H, Chung K. Sequential pattern profiling based bio-detection for 
smart health service[J]. Cluster Computing, 2015, 18(1):209-219. 

[3] Takatori S, Matsumoto S, Saiki S, et al. A proposal of cloud-based home 
network system for multi-vendor services[C]// Ieee/acis International 

97

Authorized licensed use limited to: IEEE Xplore. Downloaded on May 06,2024 at 03:55:48 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


