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Abstract— Nowadays, automation and Internet of Things are 
changing the world. The day-by-day development of the Internet
of Things causes a revolution in modern technology, which makes 
our life easier and automated. Due to a busy schedule and 
irregular lifestyle, health hazard is not an age-dependent factor 
in the recent era. Under these circumstances, Internet of Things 
has provided a much easier solution for remote real-time health 
monitoring of patients from the hospital as well as home. Sensors 
acquire the data of various parameters regarding patients’ 
health, and the Internet of Things stores that data and displays 
through the website, which provides access for remote 
monitoring. Use of Sensor reduces the human error, and the size 
of the system reduces the occupied space of the room. The unique 
part of this proposed solution is the alarm generation to provide 
the prescribed medicine to the patient in time. The other 
beneficial area of the system is the scheme of sending the 
notification through email and SMS alert if any of the health 
parameters crosses the threshold value. Notification scheme will 
keep the respective authority conscious of the situation. Another 
significant area of the proposed solution is to create the optimum 
surroundings as per the requirement of patient’s health 
condition. In this paper, we have discussed the monitoring of 
heart rate, blood pressure, respiration rate, body temperature, 
body movement and saline levels.

Keywords— Raspberry Pi; Alarm; Heart rate Sensor; Blood 
pressure Sensor; Respiration Sensor; Body temperature Sensor ; 
Accelerometer Sensor;  Appliance Control.

I. INTRODUCTION

Internet-connected devices are acquiring vast potential as it 
pushes our daily life forward towards automation, and the rapid 
drop in price for typical IoT components allows people to 
innovate new products. IoT is the combination of embedded 
systems, sensors, software and this can be also referred to as 
internet of everything [1][6]. As health is one of the most 
important issues nowadays, IoT could be utilized in the health 
industry as a continuous health monitoring system. At the same 
time, the internet is now easily available for mobile 
technologies, which makes remote observance in everything 
more popular. When a patient gets admitted to a hospital or in 
other location under observation of medical assistant, the 
relatives of the patients are anxious about his/her health 
situation throughout all the time. The combination of 

Raspberry Pi and IoT has solved this situation by a new 
innovative technology in healthcare system through which it is 
also possible to monitor the health condition of the patient 
remotely. Raspberry Pi is a platform which offers a complete 
Linux environment on a tiny platform at a very low cost, and it 
also permits interfacing services and actuators through the 
general purpose I/O pins. In this proposed system, patient’s 
heart rate, blood pressure, respiration rate, body temperature, 
body movement and saline levels are measured. Instant 
conveyance of the health information of the patient to the 
relatives will make the hospital management more responsible 
and liable for their works. Hospital management typically uses 
huge machines to measure the health data of the patients. On
the other hand, we can be able to measure the health data using 
e-Health Sensor Platform in Raspberry Pi. This might be 
employed in the hospitals yet as home. Moreover, it will
additionally decrease the cost of health observance and the 
space of the room. We have tried to develop a health 
monitoring system to acquire the data and share the 
information with the health units and relatives by remotely 
monitoring through the internet. In order to do this, Raspberry 
Pi collects the health data of the patients from the sensors and 
stores in the cloud and it is displayed on the website. For the 
security and safety issues, a role-based user authentication 
system is also available in the system to access the information.
Also, the Raspberry Pi automatically controls the appliances 
according to the health condition of the patient.

II. LITERATURE SURVEY

Ananda Mohan Ghosh et al. [1] has demonstrated a health 
care system for hospital management to allow relatives and 
doctors to remotely monitor the health condition of a patient
via internet using Arduino Uno connected with E-health sensor 
shield kit and Phidgets interface kit. But unlike our solution, it 
does not provide email and SMS alert to an emergency contact 
list.

P Kumar et al. [2] has proposed a raspberry pi controlled 
patient monitoring system where heartbeat, respiration, 
temperature and body movement of the patient is being
measured using sensors and displayed on the screen using the
putty software. However, it does not contain the alarm 
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notification for providing prescribed drugs to the patient which 
has been added in our proposed solution.

Sarfraz Fayaz Khan [3] has proposed a complete and
effective healthcare monitoring system using IoT and RFID 
tags. In this system, for supervising and weighing the health 
condition of the patient and for increasing the power of IoT, a 
combination of microcontroller and sensors have been used. 
But, it does not include medication and precaution according to 
the patient health condition by controlling the appliances and 
providing the prescribed medicine which is present in our 
paper.

Freddy Jimenez et al. [4] have focused on monitoring the 
health of a patient and sending relevant updates and alerts to 
doctors, family members and other important people. However, 
it does not include the appliance control part, which has been 
added in our project, it only deals with the Monitoring part and 
informing the relevant people about it.

S. Siva [5] et al. have proposed a solution to monitor 
patients’ health care condition using the smart hospital system. 
The patients’ health condition can be monitored by means of a 
spark kit. It records the temperature and heart rate of the patient 
and triggers an alert system if the parameters go out of a certain 
prescribed range. 

Felipe Fernandez et al. [6] tell us about the probable 
problem which we will be encountering if we actually go ahead 
to create an IoT based health care system. It also tells us about 
the reliability of IoT based systems, which is an important 
concern in health emergencies.

Boyi Xu et al. [7] put forward the challenge of reading and 
storing data in the IoT platform and ways to solve it. As we 
know most of the IoT based systems include reading real-time 
data in regular intervals and health care is one of such cases. 
Under this scenario due to the different kinds of data and 
regular input of data it becomes more difficult to interpret and 
sequentially store the data in proper format. Hence this paper 
gives us a method to do that.

Danilo F. S. Santos et al. [8] have discussed the use of 
connected Personal Health Devices (PHD) using which proper 
data can be retrieved from the actual sensors. This paper 
actually provides a standard architecture that actually helps in 
sharing of data between the systems like out mobile phones and 
cloud databases.

The newly proposed area, in this paper, is the activation of 
alarm to provide the prescribed medicine in time, which will be 
displayed in the LCD display. This alarm notification will 
reduce the human error and help the medical assistant or 
responsible person to take care of the patient more efficiently. 
The additional and another beneficial part of the system is the 
process of sending an email alert and SMS alert using a python 
script to doctor, medical assistant and relatives of the patient if 
any of the measured physiological parameters cross the 
threshold value. Another unique part of the proposed solution 
is to create the optimum surroundings as per the requirement of 
patient’s health condition which can be achieved by sending 
the measured data to the control unit of the system which in 
turn, commensurate to a coding script will communicate to the 

appliances of the patient’s room to create optimal room 
conditions.

III. METHODOLOGY

Figure 1 shows the Block diagram of the proposed system 
using Raspberry Pi.

Fig. 1. Block diagram of the appliance controlled remote Health monitoring 
system using Raspberry Pi

In the present work, our proposed solution is divided into 
four basic modules as follows:

A. Health Monitoring and Data Collection
The Health Monitoring and data collection module consists 

of all the below-mentioned sensors that would collect the data 
i.e. the health parameters from the patient. 

Critical health parameters like heart rate, blood pressure, 
respiration, temperature, blood sugar level, movement of the 
patient’s and saline level could be monitored by various 
sensors available within the proposed system. After receiving 
the signals from these sensors, it will be sent to the Raspberry 
Pi. Raspberry Pi runs on a Linux based operating system
named as Raspbian and it can work like a small PC.

Figure 2 shows the Raspberry Pi 3 Model B which will be 
used as the heart of the system. It can be programmed as per 
the project requirement, and also patient’s health parameters 
can be displayed on a screen connected with pi. Moreover, one 
can access the system from any part of the world using the 
internet. The health data will be sent and stored in the cloud, 
and it will also be displayed on the website. [9]

  

Fig. 2. Raspberry Pi 3 Model B
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In the proposed system, a step-down transformer will be 
required to operate the sensors, as the power requirement is 
different for different sensors. The supply voltage of 230V will 
be converted into 0-9 V and 15-0-15 V. It will then send to a 
switched mode power supply (SMPS). Diodes will be required 
to convert AC voltage to DC voltage. The converted DC 
voltage will be rippled. So, a 1000 μf capacitor will also be 
used for power supply which will be connected to the sensors 
[2][5]. 

The heartbeat of the patient will be measured by an ECG 
sensor in our proposed system. Heartbeats are triggered by 
bioelectrical signals of low amplitude generated by a special set 
of cells in the SA node of the heart. Electrocardiography 
(ECG) allows the transformation of these electrical signals into 
numerical values by which the signals could be used in a wide 
array of applications. A normal heart rate chart of a patient is 
mentioned in Figure 3. The sensor used in this proposed system 
will be designed to provide a digital output of heartbeat when a 
finger will be placed on it. When the heart detector will start 
working, the uppermost LED will start flashing with every 
individual heartbeat. The output of this sensor will be 
connected to the microcontroller to measure the heart beats per 
minute (BPM) rate. It will function according to the principle 
of light modulation by blood flow through the nerves of the 
finger at every single pulse.[9][11]

Fig. 3. Heart rate chart of a patient

Another important health parameter is Blood pressure. It is 
the pressure of blood in the arteries as it is circulated by 
pumping of heart around the body. Blood pressure is usually 
expressed in two terms - one is systolic pressure which means 
maximum during one heartbeat and another one is diastolic 
pressure which means minimum in between two heartbeats and 
it is measured in millimetres of mercury, above the surrounding 
atmospheric pressure. For a healthy full grown human being, 
the systolic pressure is 120 millimetres of mercury and the 
diastolic pressure is 80 millimetres of mercury, which is 
abbreviated as 120/80 mmHg. Figure 4 shows the Systolic vs. 
Diastolic blood pressure chart of a human being which also 
mentions the health condition and necessary steps to follow. 
The blood pressure sensor will measure 80 measurement 
results with time and date automatically and store it.

Fig. 4. Systolic vs. Diastolic Blood pressure chart

In this system, two thermistors will be connected to the 
resistor bridge network for respiration measurement. One 
thermistor will measure the respiration while the other one will 
be used for room temperature measurement. The bridge 
terminals shall be connected to the inverting and non-inverting 
input terminal of the operational amplifier LM741 (Figure 5 
shows). Transistor-Transistor Logic (TTL) pulse will go 
through the transistor BC547 and the final TTL pulse will be 
sent to Raspberry Pi for respiration monitoring [2]. 

Fig. 5. LM741 Pin Configuration

The temperature sensor LM35(Figure 6 shows) will be used 
in this system to sense the temperature more accurately with an 
accuracy level of +/-0.4 °C and it will work according to the 
principle of the thermocouple. It is an analog type of device 
and an ADC converter will be used to convert it in digital form. 
This sensor has better accuracy than that of the thermistor and 
it does not undergo any oxidation as it is completely sealed. 
Amplification of the output voltage is not required in this case. 
It could provide the output voltage, which would be 
proportional to the sensed temperature.

Fig. 6. Pin Configuration of LM35
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The body movement of a patient will be monitored by 
using MMA7260QT (Figure 7 shows) which will be fit to the 
bed of the patient, and the sensor will detect every small 
movement using X, Y, Z axis. MMA7260QT is a 
micromachined integrated-circuit accelerometer. This module 
contains two surfaces. These are micromachined capacitive 
sensing cells (g-cell) and a signal conditioning ASIC contained 
in a single board. The g-cell is a mechanical arrangement made 
of semiconductor materials using semiconductor process which 
beams from two back to back capacitors. ASIC uses switched 
capacitor to measure the g-cell capacitance, and it will also 
measure the difference in the acceleration data between two 
capacitors [2]. 

Fig. 7. Accelerometer sensor MMA7260QT

For saline level detection, IR sensor will be placed at the 
threshold level of the saline bottle. When the solution in the 
bottle will drop below the threshold level, it will be sensed by 
the sensor and the logic 1 will be sent to the Raspberry Pi. As a 
result, an email, as well as an SMS alert, will be received by a 
doctor and medical assistant. So this would help to avoid the 
risk of backflow of the blood to the saline bottle when it is 
finished.

B. Medication and Precaution according to the degree to 
which the patient needs attention and Appliance control:

There are two basic cases that can arise regarding a 
patient’s health.

i)Major Ailment - In the case of a major health issue, the 
alarm will be activated in order to attend the patient quickly 
and moved him/her to a hospital immediately where a better 
human monitored health monitoring system will be available. 
In major ailment of patient’s health, the appliance control part 
will not be required. However, in the second case, the 
appliance control part will play a very important role as during 
that time the patient needs optimum surroundings to cater to 
his/her condition. This can be achieved by sending the 
monitoring data to the Raspberry Pi module which in turn, 
commensurate to a coding script that will communicate to the 
appliances of the patient’s room to create optimal room 
conditions. For example, if the heartbeat of the patient is high, 
he/she will be feeling hot and perspiring. In this situation, the 
fans will be switched on at high speed or an air conditioner will 
be switched on at an optimal temperature. Opposing, if the 
patient is down with fever and he/she will be feeling cold. Then 
the room heater will be switched on and the other cooling 
appliances would be switched off. So, in a similar fashion, the 
appliances could be controlled to create a favourable
environment for the patient. In case of an emergency or a major 

ailment, the monitoring system will automatically activate the 
alarm and ask for an input whether controlling of appliances is 
required or not. It would effectively save the energy and the 
unnecessary use of the appliance module.[10]

ii) Semi-Major Ailment:  For a semi-major health issue, the 
required reaction or response would not be as severe as the 
major health ailment. In this case, the rooms conditions will be 
altered according to the need of the patient, and the required 
medicine with the precautions will be displayed by the 
Raspberry Pi Module. Hence, the IoT based Room control part 
of the entire project is essential for both the cases.

For major and semi-major ailment, the alarm will be 
activated to provide the prescribed medicine to the patient in 
time. The medicine name and required dose will be displayed 
in the LCD display by Raspberry Pi module which will help 
the medical assistant or responsible person to take care of the 
patient more efficiently.

C. Database preparation from the acquired data
It is important to keep the records of the medical data of a 

patient as it can be immensely useful in future. The storage of 
data will enable the patient to take several decisions like 
whether they need to lose weight or not, which drugs are the 
specifically allergic for the patient, which disease are they 
more prone to and much other necessary information. This 
database could also help the doctor to interpret the physical 
problem of the patient and its origin, which will lead to better 
diagnosis and faster recovery in case of a major health issue. 
This could be achieved by storing the data in a script in the 
cloud through Raspberry Pi module [7][8]. 

D. Sending alerts and Medical reports to the patient’s Family
Members and Concerned Doctors

The additional feature and the most beneficial part of the 
proposed system is the process of sending email and SMS alert 
to the doctor, medical assistant, and relatives of the 
patient[3][4] using python script if any of the measured 
physiological parameters cross the threshold value. They can 
also monitor the patient’s health condition through website 
login. These would enable better diagnosis from the doctor’s 
side as well as the family members could also take good care of 
their patient. The patient himself/herself would be able to 
monitor their health and take the right decisions regarding their 
health. This is very important because people tend to neglect 
their health very often and such notifications would keep them 
on track for a better health.

IV. CONCLUSION AND FUTURE WORK

In this paper, we have successfully proposed an advanced IOT 
based automated remote health monitoring system by offering 
alarm notification along with prescribed medicine name and 
dose display. It could reduce the human error. The most 
important feature in this system is that the health condition of 
the patient could be monitored from the home as well and 
necessary action could be taken during semi-major ailment. 
The probability of human error while acquiring the data could 
be effectively reduced as sensors are used for health data 
measurement. The proposed system would also provide 
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automatic appliance control which makes the environment 
comfortable for the patient.   Another beneficial part is the alert 
notification to the respective authority of the patient, and health 
data monitoring through the website which allows performing 
their regular task.

This system needs an appropriate bandwidth since email 
alert notification and website visit for remote data monitoring 
through internet depends on the proper bandwidth of internet 
connection.

In future, a fully formed mobile app can be made to manage 
the data of all the external sensors and other hooked up 
devices. This will help to send the notification in a faster and 
efficient way to the patient regarding their current status, and 
also help to make a compact data storage in the cloud. The 
reliability of the system can be further improved by the 
addition of strict security protocols like fingerprint scans and 
password protection so that no confusion and hassle occurs. 
Further, a phone call or a video call service can be included to 
inform doctor, medical assistant and family members about the 
condition of the patient and the patient could be also able to 
communicate with them. 

REFERENCES

[1] Ananda Mohon Ghosh; Debashish Halder; S K Alamgir Hossain, 
Remote health monitoring system through IoT, 5th International 
Conference on Informatics, Electronics and Vision (ICIEV).

[2] R. Kumar; M. Pallikonda Rajasekaran, An IoT based patient monitoring 
system using raspberry Pi, 2016 International Conference on Computing 
Technologies and Intelligent Data Engineering (ICCTIDE'16)

[3] Sarfraz Fayaz Khan, Health care monitoring system in Internet of Things 
(IoT) by using RFID, 2017 6th International Conference on Industrial 
Technology and Management (ICITM)

[4] Freddy Jimenez, Romina Torres; Building an IoT – aware healthcare 
monitoring system, 2015 34th International Conference of the Chilean 
Computer Science Society (SCCC)

[5] S. Siva1, P. Suresh, S. Seeba Merlin and R. Punidha; A Smart heart rate 
sensing system in the internet of Internet of Things, IJCTA, 9(9), 2016, 
pp. 3659-3663

[6] Felipe Fernandez and George C. Pallis, Opportunities and challenges of 
the Internet of Things for healthcare Systems engineering perspective, 
International Conference on Wireless Mobile Communication and 
Healthcare (Mobihealth), 2014, pp 263-266 

[7] Boyi Xu, Li Da Xu, Hongming Cai, Cheng Xie, Jingyuan Hu and 
Fenglin Bu, Ubiquitous Data Accessing Method in IoT- Based 
Information System for Emergency Medical Services, IEEE 
Transactions on Industrial informatics, 2014, Volume:10 , Issue: 2 ,pp 
1578 – 1586.

[8] Danilo F. S. Santos, Angelo Perkusich and Hyggo O. Almeida, Standard 
based and Distributed Health Information Sharing for mHealth IoT 
Systems , IEEE 16th International Conference on e-Health Networking, 
Applications and Services (Healthcom), 2014 ,pp 94-98.  

[9] Himadri Nath Saha; Debasmita Paul; Shreyaasha Chaudhury; Siddhartha 
Haldar; Ruptirtha Mukherjee, Internet of Thing based healthcare 
monitoring system, 2017 8th IEEE Annual Information Technology, 
Electronics and Mobile Communication Conference (IEMCON)

[10] Abhishek Kumar Verma; Saurabh Kumar; Suramya Prakash; Ashish 
Singh; Chandan Chatterjee; Bikash Ghosh; Arnab Patra; Himadri Nath 
Saha; Somen Nayak; Shopan Dey; Ratul Dey, Multi-operational home 
automation system using IOT, An approach, 2017 8th IEEE Annual 
Information Technology, Electronics and Mobile Communication 
Conference (IEMCON)

[11] Himadri Nath Saha; Supratim Auddy; Subrata Pal; Shubham Kumar; 
Shivesh Pandey; Rocky Singh; Amrendra Kumar Singh; Priyanshu 
Sharan; Debmalya Ghosh; Sanhita Saha, Health monitoring using 
Internet of Things (IoT), 2017 8th Annual Industrial Automation and 
Electromechanical Engineering Conference (IEMECON)

606



<<
  /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


