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Abstract— The challenge for deployment of low-cost and 
high-speed ubiquitous Smart Health services has 
prompted us to propose new framework design for 
providing excellent healthcare to humankind. So, there 
exists a very high demand for developing an Internet of 
Medical Things (IoMT) based Ubiquitous Real-Time 
LoRa (Long Range) Healthcare System using 
Convolutional Neural Networks (CNN) to agree if a 
sequence of frames contains a person falling. To model 
the video motion and make the system scenario 
sovereign, in this research, we use optical flow images as 
input to the networks. Right now hospital and home falls 
are a noteworthy medical services concern overall on 
account of the aging populace. Current observational 
information, vital signs and falls history give the 
necessary data identified with the patient's physiology, 
and movement information give an additional utensil in 
falls risk evaluation. The proposed framework utilizes 
Real-Time Vital signs monitoring and emergency alert 
message to caregivers or doctors. In this context, we 
introduce "LoRaWAN based Next Generation Ubiquitous 
Healthcare System (NXTGeUH), an intelligent 
middleware platform. In addition, this proposed method 
is evaluated with different public hospital datasets 
achieving the state-of-the-art outcomes in all aspects. 
 

Keywords—Internet of Medical Things(IoMT); Healthcare; 
ZIGBEE; Wireless Sensors Network; CNN; Remote Health 
Monitoring; Vital Signs; Body sensor networks; Telemedicine; 
Emergency Alarm; LoRaWAN; ECG; Ubiquitous computing; 
Fall Detection 

I. INTRODUCTION 

IoMT based Healthcare because, “Harnessing IoMT 
for Value-Centered Care” which covered the increasing role 
of internet-connected devices in medical care, as it has been 

predicted that in the following decades, the way healthcare 
is currently provided will be transformed from hospital-
centered, first to hospital-home-balanced by 2020th, and 
then ultimately to home-centered in 2030th [1]. The global 
population of elderly people has been growing rapidly over 
the past few decades [2]. According to the statement of the 
World Health Organization (WHO): 
 

“The delivery of health care services, where distance 
is a critical factor, by all healthcare professionals 

using  
information and communication technologies for the 

exchange of valid information for diagnosis, treatment, 
and prevention of disease and injuries, research and 

evaluation, and for the continuing education of health care 
providers, all in the interests of advancing the health of 

individuals and their communities” [1] 
 

The objective of the IoMT- LoRaWAN is to empower 
an assortment of Medical things/items to exhibit in the 
surroundings to be associated order to interact and 
cooperate interface to coordinate "at whatever time, 
wherever, with anything and anybody, in a perfect world 
utilizing any way or organize and any service". 

LoRaWAN is a Low Power Wide Area Network 
(LPWAN) technology which empowers low cost and low 
power IoT based device communication even also in big 
urban areas. LoRa modulation has the capability of 
extracting data from a weak signal in noisy environments. 
This very advanced modulation technique can be very 
useful for the delivery of critical medical data in a noisy 
environment. [43]  

There are such significant number peoples on the world 
whose well-being may persevere in light of the way that 
they do not have appropriate or easy access to doctor’s 
facility and HealthCare. Due to the latest innovation, small 
wireless networks which to be connected with IoMT can 
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make it possible remotely to monitor patients without the 
visit to the hospital or health care center. An extensive 
collection of wearable sensors which are attached to the 
body of a patient; It can be used to get wellbeing 
information securely, and the assembled data can be 
dismembered with the utilization of some significant 
algorithms and sent to the server using particular 
transmission media like 3G-4G with base stations or high 
bandwidth Wi-Fi which are connected to the Internet. All 
the medical experts, caregivers or doctors can get to and see 
the received data, take decision properly to diagnose 
remotely to the patient.  

This paper organizes as follows. In Section II we 
contrary about the Related Work and Motivation to our 
proposition. In Section III we describe NXTGeUH Modules 
and Functionalities where all proposed modules and 
functionalities are described. In Section IV we describe the 
Results of Propose System and Validation for finding 
interconnections between procedures of various 
organizations, through the events analysis. We also provide 
a case of emergency alert warning to the doctor, and we 
discuss the Future work and Conclusion in Section V. 

II. RELATED WORK AND MOTIVATION 

 
There have been numerous endeavors in planning 

gateways for one or a few particular applications and 
architectural layers. For example, the breathing rate 
observing (BREMON) framework has been proposed in 
[19]. 
 

The framework permits paramedics to screen the 
breathing exercises of patients by utilizing a cell phone. The 
framework uses the mobile phone-based accelerometer to 
screen the breathing exercises of a patient. The speeding up 
information is then handled to compute the number of 
breaths per minute (BPM). The information is then sent to 
the paramedics with the aid of a multi-bounce organize. The 
mechanism introduced in [37] propose LoRaWAN 
gateways to straightforwardly interface with various 
systems with different conventions with low power devices 
and sensors, for example, Bluetooth, ZigBee, and Ethernet. 
Then again, these gateways have constrained adaptability as 
they cannot be tweaked for various applications. In an 
alternate classification of related work, Mueller et al. [27] 
show a gateway called SwissGate which streamline and 
handles the operation of the sensor network. They 
particularly apply SwissGate on home robotization 
applications, for example, measuring warming, ventilation, 
and air conditioning control (HVAC) parameters. Bimschas 
et al. [28] proposed to give a few levels of insight to various 
portals by empowering them to execute application code. 
They propose a middleware for the entryway to offer three 
conceivable services: convention transformation, ask for 
reserving, and canny storing and disclosure. 
 

So as to spare vitality and lessen the cost of the keen 
home, Bian et al.[30] introduce another sort of insightful 
home control framework, utilizing Android Phone as a 
transitory home entryway rather than the default home 
passage. Their point is to close down the right gadgets by 

foreseeing client conduct consequently. At last, in work 
introduced in [31], creators propose a model of a brilliant 
6LoWPAN (IPv6 over Low Power Wireless Personal Area 
Networks) border router which settles on local choices of 
wellbeing states utilizing a Hidden Markov Model. 
Satyanarayanan et al. [32] suggest that cell phones can 
utilize modern algorithms, for example, facial recognition 
and language translation to enlarge human insight. 
Nonetheless, constraints in handling power and long WAN 
dormancy are unsuitable.  

The way motivates our proposition that in a smart 
hospital or in-home healthcare therapeutic services, vital 
sign monitoring with emergency alarming and falls 
detection are major challenges and still there are extremely 
need to inquire about and build up a ubiquitous framework 
to utilize it in viable. This promising open door and the test 
can be exploited by various means such gathering wellbeing 
and setting data from those systems and giving various 
services in like manner. 

III. NXTGEUH MODULES AND FUNCTIONALITIES 

 
The diagram of the incorporated HealthCare 

framework outlines in Fig. 1, it comprises of LoRaWAN 
enabled real-time physical perceptions system, vital signs 
(remote medical gadgets), falls prediction and detection 
(movement information) and Emergency Diagnosis.  

The remote medical devices utilized as a part of this 
exploration are: Zigbee[6], Temperature Sensor[7],PIC 
Controller[8], Bosomedicus notoriety BP monitor [8], 
Nonin's Onyx II finger clip heartbeat oximeter [9], Accu-
Chek (Compact in addition to) blood glucose meter [10] and 
Omron's moment tympanic (ear) thermometer [11]. 

So in this proposed system, We implemented a three-
way validation data collection approach: Initially, in the 
first phase, vital signs were assembled by remote medical 
devices depicted in figure.1 and transmitted it progressively 
to the base machine. Then in the second phase, the 
registered nurse performed physical manual readings of 
similar factors or parameters, utilizing standard ward 
strategies Lastly, every estimation generated by the 
medicinal devices was recorded physically by the analyst to 
check any remote transmission data loss, erroneous 
information transmission, and transmission delay time.  

Fig. 1 demonstrates the generic framework design of 
proposed diagnosis and monitoring framework utilizing a 
tablet, with this it has a protected secure gateway which 
permits information network to the registered gadgets and 
connections them with the particular patient individual 
profile including devices' points of interest (MAC address 
and serial number). They got information at the clinicians' 
end must be gotten to by utilization of a unique user-name 
and secret key. We deliberately dodge any open system 
availability because of the likelihood of outsider access to 
the touchy restorative data. In this manner, portable 3G 
information has been utilized through the secure switch and 
firewall settings, which associates with the tablet and 
mobile workstation [2, 3].  
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Fig. 1. Proposed System Architecture of LoRaWAN based Healthcare System (NXTGeUH) 
  
a) Vital sign monitoring: This alludes to the monitoring of 
patients’ vital sign parameters, for example, body 
temperature, pulse rate, blood oxygen immersion, blood 
pressure, blood glucose, cardiogram, and sweat level. This 
usefulness fundamentally takes a shot at an on-request 
premise, since some available sensors, for this reason, can't 
be worn for all time or can't work consequently, e.g. the 
glucometer. At the point when the deliberate essential signs 
surpass predefined edges, an alarm is accordingly sent to 
assigned carers, therapeutic services professionals, and the 
telemonitor focus (took care of by emergency tele-experts) 
through instant message, a video telephone, web 
applications, and electronic correspondence, for example, 
email. Subject to time accessibility and functional 
limitations, just the last two strategies were actualized in 
this examination. 

b) Security monitoring: Its fundamental capacity is 
constant human fall recognition with alarms automatically 
sent to assigned carers, medicinal services professionals, 
and the telemonitor focus using the same technique from 
utilized for vital sign monitoring. Once exchanged on, this 
capacity is performed consequently and round the clock. 

c) Movement Pattern monitoring: This worries, for the 
most part, the following of the continuous development of 
the patient at home with information on his/her constant 
area automatically sent to the telemonitor center. 

d) Emergency call-for-help toolbox: This refers to the 
arrangement of a portable alarm; once squeezed by a 

patient, it would convey an alarm to designated carers, 
human services professionals, and the telemonitor focus. 

e) HealthCare dashboard, Service portal, and 
administration support: The Service portal and 
authenticated patients, carers, medicinal services 
professionals, and telemonitor focus workforce to set their 
inclinations and administer to human services monitoring 
and to survey/upgrade/remark on individual wellbeing 
information or potentially finding by means of a health 
awareness dashboard. 

f) LoRaWAN Setup: LoRaWAN is an energy efficient low 
powered LPWAN innovation intended to address power 
utilization and coverage issues in IoT based applications 
[46]. The determination characterizes security strategies 
and localization services administrations. Subsequently, 
LoRa modulation keeps running on ISM groups, it is 
conceivable to send private and open LoRaWAN systems. 
From a structural perspective, the framework has three 
fundamental segments; (I) nodes, (ii) gateways (GWs) and 
network system servers (or data centers). LoRaWAN 
systems are sent as a star of stars topology and GWs are the 
interface between network system servers and nodes. A 
custom LoRaWAN hub is created utilizing the equivalent 
LoRa bolstered RFM95 chipset over an Arduino Uno 
gadget. Our proposed system end node is adequate for 
transmitting LoRa frames with predefined frequency in 
addition to SF (Spreading factor) values. 
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B. Vital signs transmission and Monitoring  

 
The teleconferencing module of the proposed framework is 
tested for the audio and video conferencing of up to four 
simultaneously. This module of the proposed framework is 
not tested in a clinical environment due to the ethical and 
policy issues limiting the utilization of video in a hospital. 
Moreover, this module is tested in non-healing facility 
settings just to check the working and reconciliation of the 
entire framework (different modules). The handheld 
ubiquities gadget (tablet) is able and in charge of vital 
information accumulation shape, all wireless Bluetooth 
(BT) connected gadgets. Also sound/video (discretionary) 
recordings and transmitting the information progressively 
to the clinician's PC specifically or using central processing 
framework where data examination and fuzzy logic analysis 
will be performed.  
 
C. Vital signs interpretation 
 
A fuzzy logic model is engaged to measure and interpret 
multiple physiological parameters using gathered vital signs 
like HR, BP, P, SpO2 and T as indicated in given Table 01. 
As well, it is also important to allusion that the standard or 
normal range in Table 01 represents the range of normality 
across the whole group of elderly people, but vital signs of 
each person will have different normal and abnormal levels. 
The system learns from standard parameters of each 
particular patient using adaptive neuro-fuzzy inference 
system modeling. The relation between physical signs and 
vital signs is established by consulting with doctors or 
physicians (Table 01). 
 
 
H = high, L = low, N = ordinary and N/A are Not 
appropriate The linking and mapping of various vital signs 
for identifying a separate event utilizing fuzzy model [22] 
give great exactness with the reliable sign of health events. 
For a case, hypotension is described as a 'low blood 
pressure,' regardless of interchange parameters. 
 
The hypotension is of any clinical significance will depend 
on upon interchange parameters measured. At the point 
when the proposed system fuzzy model arranges a 
wellbeing event as hypotension, it is because of giving high 
significance and additionally high weight to blood pressure. 
Rather than considering just blood pressure as one of the 
likelihoods of hypotension we consider High-level heart 
rate and in addition High-level pulse rate as other 
conceivable clinical significance of hypotension from the 
clinician's perspective.  
 

• High HR (Hghr); Low BP (Lwbp); and High 
Pulse rate (Hpr) for need 2 Hypotension,  

• Very High HR (VrHhr); Very Low BP (VrLbp); 
and Very High heartbeat rate (VrHp) for need 1 
Hypotension. 

 

 
TABLE I.  THE RELATION OF PHYSICAL SIGN WITH VITAL SIGS 

Physical Sign HR BP P SpO2 T 

Tachycardia H N/A N/A N or L N/A 

Normal 
Range 

60-90 
bpm 

140/60-
80 

mm/Hg 
60-100 

bpm 
94%- 
99% 

36.5-
37.5 

Hypoxemia N/A N/A N/A Often L N/A 

Fever H or N N/A H or N N/A H 

Hypothermia L N or L L N/A L 

Bradycardia L N/A N/A N/A N/A 

Hypotension N/A L L or N N/A N/A 

Hypertension 
N/A H 

Usually 
N N/A N/A 

 
D. Fall detection Algorithm  
  
The fall detection administration is utilized to recognize a 
patient fall. To recognize a fall, one of the accessible 
potential outcomes is the utilization of tri-pivot 
accelerometers. This component permits an accelerometer 
connected to the body of a man to quantify the speeding up 
of the individual generally to the gravity, utilizing the 
condition (1). |݂| = (௙௫)మା(௙௬)మା(௙௭)మଽ.଼           (1) 
 
The utilization of spinners can enhance the fall recognition 
frameworks accuracy. Spinners can identify the 
introduction of a man by figuring his rakish speed through 
the condition (2). 

      |ρ| = ଶ(ݔߩ) + ଶ(ݕߩ) +  ଶ   (2)(ݖߩ)
 
On both circumstances, the qualities are contrasted and 
thresholds by the patient, or dynamically characterized by 
the framework. There is some work distributed that 
utilization this approach to distinguish falls. On the work 
displayed in [20], a fall recognition framework is tested 
utilizing a tri-hub accelerometer and a tri-pivot whirligig. 
By gathering information through a few tests in the various 
day by day life exercises, the creators characterized upper 
and lower limits for both increasing speed and correct 
speed. At that point, utilizing these edges, falls could be 
identified through increased speed and rakish speed values 
measured progressively. In [21], the creators used the 3-hub 
accelerometer and magnetometer of a cell phone to 
distinguish falls.  
 
A.  ALGORITHM:  

Input: ρ is ECG sensor where x is patient & y is 

Doctor, N is Normal Case, 
 

C is Critical Case,  
A is Available. 
 

Output: Approving of given data whether correct or 
not. Begin, 
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1) Start using ECG sensor for Monitoring Patient’s 
Health Condition. 

2) If the ECG sensor shows Patient's condition 
within the range, then-No action needs to be 
taken.  
If ρ=N, Then, No Actions required, 

 
3) If ECG sensor shows Patient's condition Out of the 

range, then Sent Alert Message to the doctor with 
the exact number.  
If ρ ≠ N That is ρ=C, 

 
Then, Sent Alert Message to the physician with 
the Exact number.  

4) Doctor Initiates the Task then. 
 

5) If Doctor Available at the time, then they start the 
necessary treatment. 

6) If y= A, 
Then, Start Treatment. 

 
7) If Doctor will not Available at the time, then they 

Consult Other Doctor/ Caretaker to the Patient.  
If y≠ A, 

 
Then, they Consult Other Doctor/ Caretaker to 
the Patient & start the treatment then.  

8) Update/ Add above info to the Database. 
 

9) END 
Once more, limits were characterized for both 

accelerometer and magnetometer information, describing 
an algorithm ready to recognize falls when certain qualities 
beneath lower edges and values above upper edges were 
developed. 

IV. NXTGEUH SYSTEM WORKING MODEL  
 

The proposed system model uses every patient 
information separately for the understanding which can be 
expressed as an individualized examination as well as for 
the entire populace information data just fills in as the 
outline limit of the framework for the entire age group. The 
exceptional component of the individualized module is that 
all as far as possible will change all through the checking 
stage. Each tenth record or 08 minutes, the machine of this 
working model updates the cutoff points and contrasts that 
and the past one with the goal that any critical variations or 
changes can be distinguished. 
 

In this section, we first present the design of our 
framework demonstration and evaluate the framework 
characteristics including more high-level functions 
developed. In the proposed architecture, the framework 
implementation is to consider the Emergency Alerting 
System. Our intelligent NEXT generation Healthcare 
system, called NXTGeUH, collaborates with different 
sensor nodes, remote server, and clients using like ZIGBEE.  
 

Figure. 2 depicts the proposed system general 
workflow of vital signs associated with falls detection 
model. The first step is to connect the mobile application 
and LoRaWAN and the wearable device. Then, the 
wearable device runs the fall detection algorithm. Once a 
fall is detected, the wearable devices send an alert message 
via LoRaWAN. This fall detection algorithm is set with the 
30 seconds timer in order to allow the user to cancel an 
emergency call. If the person does not cancel the call, the 
emergency protocol is started which contains a call, and 
SMS messages to preset contacts. 

Fig. 2. Block diagram of vital signs association with falls detection model 
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As appeared in figure 4, the extracted vital intelligence, if 
there should arise an event of an emergency, is transfer to 
the server. The picture which is currently spare in the server 
is consequently sent to the mail address of the specialists 
shown in figure 5. If there is the occurrence of an event of 
an emergency, the trigger gives to PIC controller which 
sends the instant message to the specialist utilizing GSM 
modem.  
 

 
 

Fig. 3. Actual Hardware showing start screen 

From the server, the underlying ECG picture is sent to 
doctors’ and caregiver’s predefined email address and 
mobile number. For the module creation, Microsoft Visual 
Studio 2010 is the IDE been utilizing. The programming 
dialect utilized here is C#. 
 

It is critical to monitor the patients’ body temperature 
and heartbeat rate of those as of now getting a few types of 
surgical treatment. So the prepared gadget will be valuable 
for them. This gadget is additionally safe for use in the 
hospital, and this gadget will have the capacity to:  

 
• That a patient’s body temperature and heart rate is 

distinguished as strange. It has the arrangement to 
set the extents relying upon the age gathering of 
the patient as well as it will alert; if critical reaches 
have accomplished. 

• It eliminates delays in accepting medical treatment 
as the patient can observe remotely. 

• Optimize HealthCare services to at hazard 
populace Enhances nature of living and Saves 
lives. 

• It provides early detection of heart attacks by 
cautioning healing center staff/specialist on the 
off.  

As shown in figure 5, the point when the deliberate vital 
signs exceed predefined threshold limits, an alarm is 
accordingly sent to assigned caretakers, doctors, and the 

telemonitor focus (take care of by emergency tele-experts) 
through instant message, a video telephone, web 
applications, and electronic correspondence, for example, 
E-mail, SMS notification. 

 
Fig. 4. Patient’s Heart rate and body temperature readings 

 
Fig. 5.  Screenshot of Alarm notification on doctor’s handset 

V. SYSTEM RESULTS AND VALIDATION 
 

Integration of vital signs into the falls risk assessment 
system gives an enormous advantage to the proposed model 
in the assimilation, detection, and classification of falls risk. 

As shown in Table No. II, for the validation and 
testing of this novel system, we have collected almost 240 
data sets based on mentioned categories in Table II from 20 
hospitalized patients from Parul Sevasharam Hospital, 
Vadodara. 

Kappa [34] analysis was utilized to measure the level 
of understanding/difference between the proposed system 
and a doctor. Kappa analysis is utilized as the proportion of 
how precisely the framework can emulate people's 
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execution utilizing true negative (TN), true positive (TP), 
false positive (FP) and false negative (FN). As for 
experimental testing, from every hospitalized patient, we 
have gathered 20 datasets. Thusly, we gathered a sum of 
440 datasets from 22 patients. The analytical execution of 
the framework was confirmed through a progression of 
(review) tests utilizing 440 datasets from 20 hospitalized 
patients. The framework has been prepared with all required 
information from 10 hospitalized patients (220 datasets) and  
tried with information from the rest of the 10 hospitalized 
patients (220 datasets). The testing and training datasets 
were chosen indiscriminately the entire 22 patients' 
information. Table 2 demonstrates the aggregate number of 
alerts created by the proposed framework as well as it also 
arranged into the related above mentioned vital sign. As 
Kappa esteems acquired from Table 2 are TP=54, TN=65, 
FP=04 and FN=0 from the aggregate of 220 datasets. 

TABLE II.  NXTGEUH SYSTEM AND THE MEDICAL EXPERT PHYSICAL 

SIGNS DETECTION 

So this proposed system successfully tested on real 
datasets and we found good values in results of generated 
alarm due to different emergencies found at the time of real-
time vital monitoring of patients’ compare to medical expert 
observation and detection of problems. 

The proposed framework accomplished a general 
agreement and precision of 96% and Kappa rate 93%, i.e. 
the proposed framework and the Doctor agreed 94% of the 
recognized wellbeing actions. As mentioned in Table.02, 
there are four contradictions from the doctor side which are 
talked about here.  

On two events framework identified 'possible 
tachycardia and hypertension' for every one of two specific 
hospitalized patients from their individual qualities. Blood 
pressure(BP) was somewhat on the higher side. As well as 
pulse and heartbeat were also high which demonstrated 
conceivable critical changes in the patient's vital sign values 
when contrasted and past qualities and in general 
standardized data trend. 

On another two occasions ‘possible hypothermia’ was 
distinguished on the grounds that the recognized ear 
temperature esteem was underneath the typical incentive for 
that specific patient. The framework created a possible 
alarm yet the doctor differs and detailed that it was a 

marginal esteem and he would have held up to see next 
couple of esteems before really thinking about it as a 
possible emergency alarm.   

 
VI. CONCLUSIONS AND FUTURE WORK 

 
That is to say that, the performance values for the 

proposed system, NXTGeUH, has achieved the sensitivity 
of 100%, accuracy of 96.93%, specificity of 94.25% and 
predictability of 91.38%, these results seem to be 
reasonable compare to the aforementioned systems. 

With the smart, intelligent analysis system, the 
indication of emotional condition and vital sign abnormality 
for the patient can discover early, and afterward, the patient 
can also get benefit from outside support in time, the sudden 
death of the patient can be retained some premeditated 
remote areas. 

It is normal that the proposed composed alert framework 
creates warnings inside a short interim with the end goal to 
give the chance to clinicians, caregivers and medical experts 
to make a suitable move before an abnormal occasion 
happens. Then again, the framework should restrict its false 
cautions or alarm. To satisfy these mentioned criteria, the 
framework needs to recognize inclines and in addition 
screen edges with the end goal to alarm clinicians before the 
needy variable achieves a basic level. This research can be 
extended further with depth videos as well as with other 
datasets.  

Our goal is to demonstrate that an embedded low cost 
adaptive system can have as good results as other more 
powerful and expensive healthcare IoMT systems.  

ACKNOWLEDGMENT 

The work is supported by REACH 2020 EU and EuroTech 
Marie Curie Fellowship. 

REFERENCES 

[1] WHO, https://www.who.int/goe/publications/goe_mhealth_web.pdf 
2016, [Online; accessed 21-April-2018].  

[2] M. M. Baig and H. Gholam Hosseini, "A remote monitoring system 
with an early diagnosis of hypertension and hypotension," in Point-
of-Care Healthcare Technologies (PHT), 2013 IEEE, DOI: 
10.1109/pht.2013.6461278, 2013, pp. 34-37. 

[3] M. M. Baig and H. Gholam Hosseini, "Wireless remote patient 
monitoring in older adults," presented at the Engineering in Medicine 
and Biology Society (EMBC), 2013 35th Annual International 
Conference of the IEEE, Osaka, Japan, 2013. 

[4] R. Cook, "Exploring the benefits and challenges of telehealth," 
Nursing Times, vol. 108, pp. 16-17, 2012. 

[5] V. L. Yu and L. C. Madoff, "ProMED-mail: an early warning system 
for emerging diseases," Clinical infectious diseases, vol. 39, pp. 227-
32, 2004. 

[6] T. Klingberg and M. Schilling, "Mobile wearable device for long-
term monitoring of vital signs," Computer Methods and Programs in 
Biomedicine, vol. 106, pp. 89-96, 2012. 

[7] P. Klasnja and W. Pratt, "Healthcare in the pocket: Mapping the space 
of mobile-phone health interventions," Journal of Biomedical 
Informatics, vol. 45, pp. 184-198, 2012. 

[8] conscience. Boso-Medicus Prestige + BT: blood pressure meter 
Available:http://www.boso.de/produkte/blutdruckmessgeraete-fuer-
die-selbstmessung.html 

Results 
Comparisons 

 

Vital Signs  

Heart 
rate 

 

Tempe-
rapture 

 

Oxygen 
Saturation 

 

Blood 
Pressure 

Total 
Alert 

Genre-
rated

Recorded
No. of 

alarms- 
Physical 

sign 

Proposed 
System 
(NXT-
GeUH) 

Tachy-
cardia 
(13) 

Hypoth-
ermia 
(09) 

Hypoxemia 
(12) 

Hypotension
(10) 

Hypertension
(14) 

58 

Medical 
Expert/ 
Doctor 

Tachy-
cardia 
(11) 

Hypoth-
ermia 
(07) 

Hypoxemia 
(12) 

Hypotension
(10) 

Hypertension
(14) 

54 

Authorized licensed use limited to: Istanbul Gelism Univ. Downloaded on February 03,2025 at 08:32:46 UTC from IEEE Xplore.  Restrictions apply. 



 
 

[9] Nonin. Onyx II, Model 9560- fingertip pulse oximeter. Available: 
http://www.nonin.com/PulseOximetry/Fingertip/Onyx9560 

[10] Accu-Chek. Accu-Chek Compact Plus Blood Glucose meter system.  
Available: https://www.accu-chek.com/us/glucose-meters/compact-
plus.html 

[11] Omron. Omron MC-510 Instant Ear Thermometer. Available: 
http://www.omronhealthcare.com.au/Omron-Instant-Ear-
Thermometer.html 

[12] M. Al Ameen, J. Liu, and K. Kwak, "Security and Privacy Issues in 
Wireless Sensor Networks for Healthcare Applications,"Journal of 
Medical Systems, vol. 36, pp. 93-101, 2012. 

[13] D. Acharya and V. Kumar, "Security of MBAN based Health Records 
in Mobile Broadband Environment," Procedia Computer Science, 
vol. 5, pp. 539-545, 2011. 

[14] S. J. McPhee, M. A. Papadakis, and M. W. Rabow, Current Medical 
Diagnosis & Treatment 2012: McGraw-Hill Medical, 2010. 

[15] P. R. Innocent and R. I. John, "Computer-aided fuzzy medical 
diagnosis," Information Sciences, vol. 162, pp. 81-104, 2004. 

[16] H. L. Kundel and M. Polansky, "Measurement of observer 
agreement," Radiology, pp. 303-308, 2003. 

[17] M. M. Baig, H. Gholamhosseini,, "A Secure Wireless Telehealthcare 
Monitoring System and its Web Application," Applied Mechanics 
and Materials, vol. 541-542, pp. 1309-1312, 2014. 

[18] M. M. Baig, H. Gholamhosseini, and M. J. Connolly, "A 
comprehensive survey of wearable and wireless ECG monitoring 
systems for older adults," Medical & Biological Engineering & 
Computing, vol. 51, pp. 485-495, 2013/05/01 2013. 

[18] Mitra, P.; Poellabauer, C.(2012),” Emergency response in 
smartphone-based Mobile Ad-Hoc Networks", In the Proceedings of 
IEEE International Conference on Communication, June 10-15, 
Ottawa, pp. 6091 – 6095} 

[19] Q. T. Huynh, U. D. Nguyen, S. V Tran, A. Nabili, and B. Q. Tran, 
“Fall Detection System Using Combination Accelerometer and 
Gyroscope” in    Proceedings of the Second International Conference 
on Advances in Electronic Devices and Circuits (EDC 2013), Kuala 
Lumpur, Malaysia, May 4-5, 2013, pp. 52–56. 

[20] S. Hwang, M. Ryu, Y. Yang, and N. Lee, “Fall Detection with Three-
Axis Accelerometer and Magnetometer in a Smartphone” in 
International Conference on Computer Science and Technology, CST 
2012, Jeju, South Korea, June 25-27, 2012, pp. 65–70. 

[21] P. Fergus, A. Hussain, D. Hignett, D. Al-Jumeily, and K. Abdel-Aziz, 
A Machine Learning System for Automated Whole-Brain Seizure 
Detection, Applied Computing and Informatics, Volume 12, Issue 1, 
pp. 70-89. 2016. 

[22] Jaromir Przybylo, Landmark detection for wearable home care 
ambient assisted living system, 8th International Conference on 
Human System Interaction (HSI), pp.25-27, 2015. 

 
[23] Manogaran, Gunasekaran, et al. "A new architecture of Internet of 

Things and big data ecosystem for secured smart healthcare 
monitoring and alerting system." Future Generation Computer 
Systems 82 (2018): 375-387.  

[24] K.A. Emara et al. A gateway-based framework for transparent 
interconnection between WSN and IP network. In Proceedings of the 
EUROCON, pages 1775–1780, 2009. 

 
[25] Q. Zhu et al. IoT Gateway: BridgingWireless Sensor Networks into 

the Internet of Things. In Proceedings of the International Conference 
on Embedded and Ubiquitous Computing, pages 347–352, 2010. 

[26] R. Mueller et al. Demo: A Generic Platform for Sensor Network 
Applications. In Proceedings of the IEEE International Conference 
on Mobile Adhoc and Sensor Systems, pages 1–3, 2007. 

[27] D. Bimschas et al. Middleware for Smart Gateways Connecting 
Sensor-nets to the Internet. In Proceedings of the International 
Workshop on Middleware Tools, Services and Run-Time Support for 
Sensor Networks pages 8–14, 2010. 

[28] J.-W. Yoon. Sensor Network Middleware for Distributed and 
Heterogeneous Environments. In Proceedings of the International 

Conference on New Trends in Information and Service Science, 
pages 979–982, 2009. 

[29] J. Bian et al. The new intelligent home control system based on the 
dynamic and intelligent gateway. In Proceedings of the International 
Conference on Broadband Network and Multimedia Technology, 
pages 526–530, 2011. 

[31] W. Shen et al. Smart Border Routers for eHealthCare Wireless Sensor 
Networks. In Proceedings of the International Conference on 
Wireless Communications, Networking and Mobile Computing page 
1–4, 2011. 

[32] M. Satyanarayanan et al. The Case for VM-Based Cloudlets in 
Mobile Computing. IEEE Pervasive Computing, 8(4):14–23, 2009. 

[33] M. T. Buyukakkaslar, M. A. Erturk, M. A. Aydin and L. Vollero,  
"LoRaWAN as an e-Health Communication Technology," 2017 
IEEE 41st Annual Computer Software and Applications Conference 
(COMPSAC), Turin, 2017, pp. 310-313.  

[34] H. L. Kundel and M. Polansky, "Measurement of observer 
         agreement,", Radiology 2003;228, pp. 303-308,2003. 
[35] P. A. Catherwood, D. Steele, M. Little, S. Mccomb and J. 

Mclaughlin, "A Community-Based IoT Personalized Wireless 
Healthcare Solution Trial," in IEEE Journal of Translational 
Engineering in Health and Medicine, vol. 6, pp. 1-13, 2018. 

[36] W. Chen and Z. Lin, "A Prototype Development of the Smart 
Mousetrap System Equipped with LoRa," 2018 IEEE International 
Conference on Consumer Electronics-Taiwan (ICCE-TW), 
Taichung, 2018, pp. 1-5.  

[37] Mdhaffar, Afef, et al. "IoT-based health monitoring via 
LoRaWAN." Smart Technologies, IEEE EUROCON 2017-17th 
International Conference on. IEEE, 2017. 

[38] Kwolek, B., Kepski, M., 2014. Human fall detection on the embedded 
platform using depth maps and wireless accelerometer. In Computer 
Methods and Programs in Biomedicine. Vol. 117, Issue 3, December 
2014. pp 489-501. ISSN 0169-2607. 

[39] Noury, N., Fleury, A., Rumeau, P., Bourke, A., Laighin, G., Rialle, 
V., Lundy, J., 2007. Fall detection-principles and methods. In: 29th 
Annual International Conference of the IEEE Engineering and 
Biology Medicine and Biology Society (EMBS), pp.1663-1666. 

[40] Ma, X., Wang, H., Xue, B., Zhou, M., Ji, B., Li, Y., 2014. Depth-
based human fall detection via shape features and improved extreme 
learning machine. In: IEEE, J. Biomed.Health Inf. pp. 1915–1922. 

[41] Chaccour, K.; Darazi, R.; El Hassani, A.H.; Andrès, E. From Fall 
Detection to Fall Prevention: A Generic Classification of Fall-
Related Systems. IEEE Sens. J. 2017, 17, 812–822,  

[42] N. Zerrouki and A. Houacine, “Combined curvelets and hidden 
Markov models for human fall detection,” Multimedia Tools and 
Applications, pp. 1–20, 2017.  

[43] S. Wang, L. Chen, Z. Zhou, X. Sun, and J. Dong, “Human fall 
detection in surveillance video based on PCANet,” Multimedia 
Tools and Applications, vol. 75, no. 19, pp. 11603–11613, 2015.  

[44] K. Wang, G. Cao, D. Meng, W. Chen, and W. Cao, “Automatic fall 
detection of human in the video using a combination of features,” in 
Proceedings of the 2016 IEEE International Conference on 
Bioinformatics and Biomedicine, BIBM 2016, pp. 1228–1233, 
China, December 2016. 

[45] I. Charfi, J. Miteran, J. Dubois, M. Atri, and R. Tourki, “Definition 
and performance evaluation of a robust SVM based fall detection 
solution,” in Proceedings of the 8th International Conference on 
Signal Image Technology and Internet Based Systems, SITIS 2012, 
pp. 218–224, Italy, November 2012. 

[46] L. Alliance, “Wide area network for iot,” https://www.lora-
alliance.org/, [Online; accessed 20-April-2017]. 

[47] A. Lavric and A. I. Petrariu, "LoRaWAN communication protocol: 
The new era of IoT," 2018 International Conference on Development 
and Application Systems (DAS), Suceava, 2018, pp. 74-77.doi: 
10.1109/DAAS.2018.8396074 

 

Authorized licensed use limited to: Istanbul Gelism Univ. Downloaded on February 03,2025 at 08:32:46 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 /Error
  /CompatibilityLevel 1.7
  /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 true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


