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Abstract- Internet of Things is a technology that has been
growing every second and has an impact on various sectors.
Internet of Things helps to connect physical objects with each
other with the use of internet. In the education sector, internet
of things can be used to bridge the gap between the teacher and
the student. From lectures and memorization to internet-
enabled learning to knowledge-producing education to
innovative education, educational sector has been developing
continuously. Educational sector has reached its fourth
revolution, also known as education 4.0. In relation to education
sector, some of the latest technologies advancements are
interactive whiteboard,3d printers, eBooks, tablets, augmented
reality, attendance tracking system, virtual reality, cloud
computing, hologram, biometrics, paper-thin smartphones,
multi-touch LCD screen etc. Many students face problems with
the traditional way of teaching, such as slow speed of learning
and not able to attend school due to family problems. This
paper addresses the previous works done in the field of
education using Internet of Things to help overcome these
problems and proposes an IoT Based Educational Model for
Better Teaching-Learning Environment. This model suggests
that there should neither be complete digitalization nor
complete verbal assistance.

Keywords: Internet of Things (loT), education 4.0, industry
4.0, RFID, Wireless building lighting control (WBLC).

I.  INTRODUCTION

Education is the foundation of any economy. Educating
the citizens is the basic requirement to establish a good
economy. Education helps citizens to take decisions that will
benefit them as well as the economy. To run an economy
effectively and efficiently, the citizens in the economy need to
be educated and aware about the aspects of economic growth
and economic development. Without people being educated,
the economy will be left to be doomed. Education is the right
of every citizen of the country. The government provides
various initiatives and right to education to every citizen of
the country.

The industry started with steam engines and went through
multiple revolutions —production line, the computer, and now
is in its fourth revolution with the internet and connecting
computers, also known as industry 4.0[1]. Almost every
business is implementing industry 4.0 methodologies to
achieve its goals and continue to grow and develop. To keep
up with the revolutions happening in the industry, the
educational sector also needs to develop.

With the continuously developing technology and
industry, students need to be taught and trained accordingly.
They don’t just need to be taught theoretically in classrooms
but also need to be exposed to practical knowledge and
experiments. The education sector has experienced various
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revolutions. It went from lectures and memorization to
internet-enabled learning to knowledge-producing education
and now is in its fourth revolution of innovative education,
also known as education 4.0 [2].
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Internet of Things (IoT) is a continuously growing and
developing technology that is used to connect physical things
with the use of internet. Internet of things helps in collecting
data through various sensors and communicates the data to be
converted into meaningful information. This information is
then analysed, measured and stored for future use as a means
of knowledge. The use of internet of things has simplified day
to day activities. It reduces the time and efforts required to
carry out any activity and increase the efficiency of the work
done.

Internet of things has changed the face of industry as well
as the educational sector but the students are still being taught
in the traditional way. They sit in the classrooms and learn
about things theoretically and have mere exposure to practical
experiments. To produce resources that can work with the
technologies being developed every day, the educational
sector needs to expose students to the technology and
practical knowledge [3]. The new strategies need to be
developed keeping in mind both categories of students: the
ones who attend classes daily and the ones who are not able to
attend the classes daily due to various reasons such as
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healthcare  problems, transportation

problems and many more.

family problems,

The rest of the paper is organised as follow: second
section covers the literature review of the researches and the
work done in the field of educational sector, in the third
section an IoT equipped model is proposed for better
education and finally, the fourth section covers the conclusion
and outcomes of the paper.

II. LITERATUREREVIEW

IoT is not limited to any one or two domains. It has
applications in multiple domains such as education,
healthcare, environment monitoring and many more [4]
(figure 3).

Fig. 3. Applications of IoT [20]

A system to monitor environment uses various sensors
that collect data related to air quality, humidity, moisture,
temperature and communicates this data over to raspberry pi
to process, analyse and store the information for future use
[5]. This information may help in detecting any natural
calamity beforehand which would in turn help avoid any
casualty. To control and monitor the usage of electricity, a
wireless system is used that is connected to an automated
system [6]. A fog-computing oriented framework is used to
monitor and analyse the data collected [13]. This framework
helps in reducing the traffic caused due to huge amount of
data being transferred over the network. Fog computing
allows to analyse and process the data near the source from
where the data is being collected from which results in
reducing traffic and time required for the complete process.
Garbage collection is one of the problems that cause illness
and force students not to attend classes. A garbage monitoring
system alerts the administrator once the bin fills up to a
certain level and makes sure the garbage is removed [7].

Industry 4.0 technologies cannot be implemented on the
spot without any prior preparations. In order to implement
industry 4.0 tomorrow there is a need to educate and produce
qualified and trained individuals today [8]. With the everyday
advancements in the industry, students need to focus towards
learning about these technologies and how they work. Some
of the latest technologies advancements are interactive
whiteboard,3d printers, eBooks, tablets, augmented reality,
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attendance tracking system, virtual reality, cloud computing,
hologram, biometrics, paper-thin smartphones, multi-touch
LCD screen etc. [9,10] (figure 4).
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Fig. 4. 10T in education sector [21]

Beacon is an [oT based information dissemination system
that is used to send information to the students in the form of
notifications [11]. The teacher can upload the assignments
and other information on the application. When the devices of
the students come in the reachable range of beacon, they
receive a notification containing the information and updates
uploaded by the teacher. The improvements or revolution in
industry has forced the education sector to change the way of
information transfer from teacher to student [12]. IoT has
helped in transforming the way of learning from face to face
classrooms to virtual classrooms. Instead of going to
classroom daily to learn something, students can learn from
anyplace and anytime according to their comfort. There are
mainly two categories of students: school/university going
students and students who are not able to attend classes due to
personal reasons [14]. The interactive learning techniques
used for students going to school/ university is associative
way of learning, centralized lab servers and constant analysis
of student’s progress. On the other hand, for the students not
able to attend classes, the interactive learning techniques used
are gamification of test and assignment, social networking as
an education medium, school-home connectivity and virtual
classrooms. Smart glasses are the eye-worn IoT enabled
device that is used for implementing virtual and augmented
reality, documenting the lecture, on-site report preparation,
telemonitoring, video and image capturing, evaluation, real-
time teaching and tracking [15]. Student attendance and
monitoring system is based on RFID technology. The
students are provided with RFID enabled identity cards.
When a student enters the classroom the RFID tag reader
collects and forwards the information to the application where
the attendance is stored [16]. It also records the time for
which the student has been out of the classroom. If the student
does not return to the classroom after 5 minutes, it gives an
alert to the teacher about it. This way the teacher can monitor
student’s movement around the building and know if any
student has tried to bunk any lecture. Sensate benches help in
improving the education sector [17]. The student benches
consist of interactive screens which are used for multiple
tasks. The system will be unlocked only through students’
fingerprint which also helps in recording attendance. Students
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can use this system to share information with each other and
can see the presentation or data that the teacher wants the
students to see for better understanding. This system helps in
improving multi-touch interactions, attendance system,
collaboration of resources and content view ability.

III. PROPOSED MODEL

While going through the researches done by various
researchers in the field of IoT in education sector and various
other sectors, an idea came to mind and it is presented in this
paper as an institute model for better education for students.

Complete use of digitization may lead to removal of
handwritten work as all the work will be done using the
computer and internet so all the data will be in digital form
and no handwritten records will be made. Various challenges
will be created for teacher as keeping record of students’
performance as basic communications or behavioural science.
Students will not be able to get their personalities developed
as they will only be engaged in digital work. Human to
human communication is lost due to all activities being done
through system. Cyber bullying may increase as a result of
digitization. The more someone learns about a thing, the more
he is likely to find loopholes. Open window for cheating will
be created for the students. Students can’t study and learn
things only by visual display, they also need human teachers.
Lack of physical activities may lead to health issues. A lot of
time of the day is consumed by the computers and students
don’t get to connect with the environment.

CLASSROOM
ASSISTANCE
DIGITAL
ASSISTANCE

VERBAL AND
THEORETICAL S
ASSISTANCE

Fig. 5. A Diagrammatic representation

NON- CLASROOM

ASSISTANCE

STUDENT

CLASSROOM
ASSISTANCE

Figure 5 illustrates a diagrammatic representation about
the model proposed. Only digital assistance brings a lot of
problems and only verbal and theoretical assistance is not
enough for the students. This paper proposes that digital and
verbal & theoretical assistance should go hand in hand. The
teacher would provide both digital and verbal assistance in
the classroom and outside the classroom anytime and
anywhere the students can take help of the digital assistance
for better understanding and studying purposes. In the
traditional way of schooling, teachers are required to do a lot
of time consuming work such as taking attendance, marking
students’ tests, gathering all the information about each
student, making records about each and every student in each
semester, meeting parents of each student to deliver the report
of the specific semester etc. A lot of these process that are
time consuming will be made digital so that teachers can get
more time to focus on the needs of the students. Making all
such process digital will save a lot of time. Teacher and
student, both will be able invest more time in exploring thing
in a better and easy way. Students will have better
understanding of the concepts and will be exposed to practical
knowledge that will help in making them industry ready.

The first sub-point of this section discusses the
infrastructure and the benefits of the [oT equipped institute
for the environment and the second sub-point covers student
management and benefits to the student. It is illustrated
through figure 6 and 7.

Infrastructure: When constructing the institute various
sensors are placed in the building for various management
purposes. Each sensor has a battery and an alert system that is
wireless and helps to transmit data over the network to the
maintenance engineer.

e Environment management: Among the sensors
placed in the building while construction, there are
various sensors that collect data related to the
environment such as air quality, humidity,
temperature, any calamity detection etc. The data
collected is transmitted over the network for storage
and can be further processed to extract meaningful
information.

e Garbage management: Cleanliness is one of the
major issues and reason for a number of students
not being able to attend their classes. To maintain
cleanliness and avoid absence of students, smart
garbage monitoring system is used. The sensor on
the head of the garbage bin sends an alert to the
helping station when the garbage bin gets filled up
to a specific level. The helpers can then remove the
garbage. This helps in taking care that no garbage
bin is left unattended.

e RFID technology: Students, teachers and other staff
members of the institute are provided with ID cards
with RFID tags. RFID readers are installed at the
entrance of classrooms, library, art room etc. This
helps in keeping track of the movement around the
institute.

e  WBLC: Wireless building lighting control system is
used to monitor and control the electricity usage.
The lights are switched on in the morning at the
specified time and switched off after the classes are
over. This helps in taking care that all the electric
appliances are switched off are working hours and
there is no electricity wastage.

Information

dissemination

Environment sensor system

o

lsrs

RFID Reader

Fig. 6. Infrastructure

Student management: The data collected through
various sensors and technologies implemented are transmitted
over the network to the management, who monitor the
movements and activities around the institute. All the data
collected is uploaded and stored on cloud from where the
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respective management and teaching staff can access the data
for further use.

e RFID technology: The students are provided with
RFID tag equipped ID cards that they are supposed
to have on them all the time in the institute. When
entering any room, the RFID reader, present at the
entrance, reads it and stores the data. This helps in
avoiding the need for the teacher to invest time in
taking attendance and helps to track the movement
to students around the institute.

e Information dissemination system: Sometimes
students miss out on the important information
provided by the teacher in class due to various types
of interruptions. An air freshener sized device is
installed in the classroom which is connected to an
app. The teacher can upload and update information
related to assignments, tests and other important
information for the students on the app. When
students’ devices come in the specified range of this
system, they get the information in the form of a
notification. This makes sure that no student misses
out on any important information.

e E-Learning management system: There is an
application where the teacher regularly uploads and
updates the information related to the topics being
covered in the classroom. The students, who are not
able to attend any specific class or are unable to
understand the topic in the class, can refer to this
information to understand the topic and learn.
Students can also refer to these for revision before
any test or examination.

e [-glasses: Smart eye-worn glasses are used to
implement virtual and augmented reality in the
institute.

e Smart benches: The classrooms are equipped with
smart benches that have interactive screens which
are used for multiple tasks. The system will be
unlocked only through students’ fingerprint.
Students can use this system to share information
with each other and can see the presentation or data
that the teacher wants the students to see for better
understanding.

1-Glasses

RFID tag

Smart equipped ID card

benches

Fig. 7. Student management

IV. CONCLUSION

In this paper, we discuss the various research and study
done related to internet of things in educational sector and
propose an IoT Based Educational Model for Better
Teaching-Learning Environment. The industry is advancing
everyday but the students are stuck at the same traditional
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way of learning. To make students capable of working with
the new technologies, there is a need to expose them to the
available technologies first and make them learn about how
and where to use these technologies. No new architecture or
framework can be implemented in just a day; there should be
prior planning and preparation done. To effectively and
efficiently make use of the new technologies, students need to
be taught and trained today, so that when they graduate, they
are able to work with any kind of technology without any
hesitation.

(1]

(8]

(9]

[11

—

[12

—

[13

—

[14]

[15

=

[16]

[17

—

REFERENCES:

What is industry 4.0?

https://www.forbes.com/sites/bernardmarr/2018/09/02/what-is-
industry-4-0-heres-a-super-easy-explanation-for-
anyone/#bdc04be9788a.

What is education 4.0? https://www.intelitek.com/what-is-education-4-
0/.

Mehmet Baygin, Hasan Yetis, Mehmet Karakose and Erhan Akin. “An
Effect Analysis of Industry 4.0 to Higher Education” IEEE.

Real World IoT  Applications in  Different  Domains.
https://www.edureka.co/blog/iot-applications/

Ibrahim, Mohannad, et al. “Internet of things based smart
environmental monitoring using the Raspberry Pi computer.” 2015
Fifth International Conference on Digital Information Processing and
Communications (ICDIPC). IEEE, 2015.

Chess wise solid in wireless. Design specifications-MyriaMesh
wireless building lighting control.

https://chesswise.eu/en/2017/01/3 1/start--wireless-building-lighting-
control-end-smart-sustainable-building-2/.

Instructables. Smart garbage monitoring system using internet of
things (IOT). http://www.instructables.com/id/ ~ Smart-Garbage-
Monitoring-System-Using-Internet-of-/.

Andrea BeneSovaa and JifiTupaa. “Requirements for Education and
Qualification of People in Industry 4.0.” 27th International Conference
on Flexible Automation and Intelligent Manufacturing, FAIM2017,
27-30 June 2017, Modena, Italy, pp- 2195 —2202.

Dr. Siti Hajar Halili. “TECHNOLOGICAL ADVANCEMENTS IN
EDUCATION 4.0”. The Online Journal of Distance Education and e-
Learning, January 2019 Volume 7, Issue 1, pp-63-69.

Dosheela Devi Ramlowat and Binod Kumar Pattanayak. “Exploring
the Internet of Things (IoT) in Education: A Review”. Information
Systems Design and Intelligent Applications, Advances in Intelligent
Systems and Computing, pp- 245-255.

Reeta Koshy, Nemil Shah, Madhuri Dhodi and Anand Desai. “IOT
Based Information Dissemination System in the field of Education”.
2017 2nd International Conference for Convergence in Technology.
Pp-2017-221.

Maryam Bagheri and Siavosh H. Movahed. “The Effect of the Internet
of Things (IoT) on Education Business Model”. 2016 12th
International Conference on Signal-Image Technology & Internet-
Based Systems.pp-435-441.

Siham Al Hinai; Ajay Vikram Singh, “Internet of Things:
Architecture, Security challenges and Solutions”, 2017 International
Conference on Infocom Technologies and Unmanned Systems
(ICTUS’2017) (Trends and Future Directions) at Amity University
Dubai, UAE, 18 — 20 December, 2017 Pages: 202 — 205

OrestisAkrivopoulos, Na Zhu, DimitriosAmaxilatis, Christos Tselios,
Aris  Anagnostopoulos and IoannisChatzigiannakis. “A  Fog
Computing-oriented, highly scalable IoT framework for Monitoring
Public Educational Buildings”. IEEE 2018.

Munib ur Rahman, Himanshi, Vikas Deep and Soliha Rahman. “ICT
and Internet of Things for Creating Smart Learning Environment for
Students at Education Institutes in India”. IEEE 2016.

Nallapaneni Manoj Kumar, P. Ranjith Krishna, Pavan Kumar Pagadala
and N. M. Saravana Kumar. “Use of Smart Glasses in Education-A
Study”. Proceedings of the Second International conference on I-
SMAC (IoT in Social, Mobile, Analytics and Cloud) (I-SMAC 2018),
pp -56-59.

Ashwin K, Aswin Perumal A, Krishnakumar S, Maheshwari M.
“RFID Based Student Attendance and Monitoring System”.

Authorized licensed use limited to: AMITY University. Downloaded on November 02,2020 at 10:04:26 UTC from IEEE Xplore. Restrictions apply.



[18]

[19]

[20]

(21]

[22]
[23]

[24]

[25]

International Journal of Innovative Research in Computer and
Communication Engineering, Vol.3, Special Issue 1, February 2015,
pp-305-310.

Iti Burman ; Subhranil Som ; Syed Akhter Hossain (2019), “Mining to
Discover Association of Psychological Factors with Student Academic
Performance”, 2019 4th International Conference on Information
Systems and Computer Networks, ISCON 2019, 21-22 Nov. 2019,
Date Added to IEEE Xplore: 16th March 2020, ISBN: 978-1-7281-
3651-6, DOI: 10.1109/ISCON47742.2019.9036194, Mathura, India.

Abhishek Arora et al. “SENSATE BENCHES — A MODERN
APPROACH TO EDUCATION”. 2019 5th International Conference
on Advanced Computing & Communication Systems (ICACCS). Pp:
401-404.

Industry 4.0—What Does It Mean to Your Operations?
https://www.automationworld.com/factory/iiot/blog/13318945/industr
y-40what-does-it-mean-to-your-operations

Prabhat Manocha, Subhranil Som, Lovneesh Chanana (2019),
“Technological Trends, Impact and Analysis of Social Media Quality
Parameters on e-Governance Applications”, 2018 International
Conference on System Modeling & Advancement in Research Trends
(SMART), 23-24 Nov. 2018, Date Added to IEEE Xplore: 27 June
2019, ISBN: 978-1-5386-6370-7
DOI: 10.1109/SYSMART.2018.8746928, Moradabad, India.

Intelitek https://twitter.com/intelitek/status/10048003 12757104643

You should Start learning IoT Right Now.
https://www.thehighereducationreview.com/news/you-should-start-
learning-iot-right-now-nid-876.html

Internet of Things for the
https://www.iotforall.com/internet-of-things-classroom/

Classroom

B. D. Chauhan, A. Rana, “Software projects tracking-evolving a new
method for software project tracking”, in Journal of Software
Engineering, Vol. 10, Isuue 1, pp 78-88 (2016).

828

[26

[27

[28

[29

[30

[31

[32

133

—

—

]

—

=

—

—

—

G. Dubey, A. Rana, J. Ranjan, “A research study of sentiment analysis
and various techniques of sentiment classification”, in International
Journal of Data Analysis Techniques and Strategies, Vol. 8, Issue 2, pp
122-142 (2016).

P. Chawla, I. Chana, A. Rana, “A novel strategy for automatic test data
generation using soft computing technique”, in Frontiers of Computer
Science, Vol. 9, Issue 3, pp 346-363 (2015).

N. Tyagi, A. Rana, “Fuel your growth with integration: Hybrid cloud
computing”, in International Journal of Applied Engineering Research,
Vol. 10, Isuue 13, pp 32761-32762 (2015).

A. Singh, A. Rana, J. Ranjan, “Proposed analytical customer centric
model for an automobile industry”, in International Journal of Data
Mining, Modelling and Management, Vol. 7, Isuue 4, pp 314-330
(2015).

A. Singh, A. Rana, J. Ranjan, “Data mining techniques and its effect in
customer relationship management”, in International Journal of Data
Analysis Techniques and Strategies, Vol. 7, Isuue 4, pp 406-427
(2015).

G. Dubey, A. Rana, N. K. Shukla, “  User reviews data analysis
using opinion mining on web”, in 2015 Ist International Conference
on Futuristic Trends in Computational Analysis and Knowledge
Management, ABLAZE 2015, pp 603- 612 (2015).

A. Rana, S. P. Singh, R. Soni, A. Jolly, “Incremental software version
release planning for adaptive maintenance”, in International Journal of
Software Engineering and its Applications, Vol. 9, Isuue 8, pp 217-228
(2015).

A. Singh, A. Rana, “Generate frequent queries for views in a data
warehouse using data mining techniques”, in ACM International
Conference Proceeding Series (2014).

Authorized licensed use limited to: AMITY University. Downloaded on November 02,2020 at 10:04:26 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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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
  ]
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /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 "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


