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Abstract— Moving objects above construction workers is
one of the major causations of accidents at construction sites.
The dynamic and complex nature of construction sites can
lead to the above unsafe conditions. However, previous
research has developed sensor system for detecting the
accident which can only be applied to crane prototype in
laboratory. The objective of this research is to develop a
sensor warning system (SW system) for warning
construction workers from unsafe conditions. This study
focuses on a lifting operation of the tower crane. The SW
system is developed based on the Internet of Things (IoT)
concept, GPS sensor, and server. In this paper, the pilot test
was conducted on testing GPS devices which could lead to
determine the distance error and calibrate the system. As a
result, the average of distance error was 1.96 meters for
calibrating the system. Further study will continue to
develop the full-scale system which can be applied to
construction site.

Keywords— Global positioning system (GPS); Internet of
Things (IoT); Moving objects; Sensor warning system; Unsafe
conditions.

1. INTRODUCTION

Construction work is a dangerous job which includes
several unsafe activities and conditions. The construction
accident rates represent 17.1% among other industries
which has recorded as the highest accident rates in many
countries and has often led to high compensation [1, 2].
Furthermore, falls and struck-by falling objects are the
numerous accidents which caused injuries and fatalities in
construction industry in the United States, also in
Malaysia [3, 4]. As reported by OSHAcademy, struck-by
falling object is one of the four major accidents (called
fatal focus four) at construction site [5]. In construction
sites, cranes are the most visible equipment which
contribute to one-third of all construction accidents [6].
To prevent fatal and non-fatal accidents caused by this
moving object, safety management and safety measures
have been proposed and implemented by many researches
and organizations [7-10]. Even though previous
researches have revealed preventive measures to detect
dropped objects from the crane, these alone are not
enough to prevent accidents due to the dynamic nature of
the construction site [11, 12]. 80-95 % of all accidents are
caused by unsafe acts and behaviours of workers
themselves [13], which need to be warned or alerted by
innovative technology. Due to construction work spaces
consisting of multiple resources and its dynamic nature
interaction, information technology such as real-time
sensor, data processing, and visualization plays an
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absolutely important role to deal with those safety
problems [14].

II. PROBLEM STATEMENT

Numerous research studies have shown innovative
technologies to minimize accidents from moving objects
by crane. There technologies were applied to detect and
monitor the potential accident on construction site. Firstly,
VSMART system have been developed to visualize the
virtual projectile range of falling object [15]. Secondly,
Autonomous system was run on the tablet of crane
operator which could visualize location of the worker
toward dangerous zone [16, 17]. Thirdly, an integrated
information management model of ZigBee network and
automation have proposed for preventing struck-by-falling
object accidents based on real-time location tracking [18].
Fourthly, a methodology has proposed to predict
dangerous zone under the loads of swinging crane and
monitor struck-by accidents in real time through efficient
and strong algorithms of sensor system [12]. After that, a
safety training have been proposed based on automation
and VR system to improve behavior-based safety of
workers, and automatically warns workers when they are
too close to danger sources [19, 20]. Lastly, a proximity
warning system based on PCMS and safety sensor CSS
provided the real-time location data for assessing safety
risk in terms of quantifying hazard zone [21]. Thus,
previous researches mentioned above attempt to prevent
the crane accidents in construction. Unlike sensor
technology, monitoring work places in form of safety
management through other technologies such as
automation and virtual reality require permanent attention
and are subject to privacy and ethical issues [22].
Therefore, this issue needs to be solved by sensor
technology.

Although Bobadilla et al. (2014) have developed a
sensor system for detecting workers from struck-by falling
objects from crane; the extent and effect of their utilization
is still in limit to construction site [12]. This is because of
the low sensing range of the distance sensor. As a result,
the recent research requires to seek for appropriate and
high sensing range sensor which be able for developing the
system. Based on literature review, there are many sensors
which have been used in terms of proximity warning. In
this case, ultrasonic sensor (US), infrared sensor (IR), and
passive infrared sensor (PIR) have a low sensing range
within 3 to 4 meters [12, 23-25]. Furthermore, Bluetooth
low energy (BLE) has a large sensing range (60 to 100
meters), but it cannot be an appropriate one due to its



pairing communication [26-28]. Global positioning system
(GPS) have been used by previous researches in order to
deal with proximity warning based on server control and
wireless network with a wide range of communication
(bucket collision during dam construction, truck with
vehicle) [18, 29]. Thus, GPS sensor can be an appropriate
sensor in utilization for warning unsafe conditions of
moving objects.

The main objective of this research is to develop a
sensor warning system (SW system) for warning
construction workers from unsafe conditions. This research
study focuses on unsafe conditions which are related to
tower crane moved the objects above construction
workers. In application, the sensor system will be attached
to the load and person. The system is developed with
experimental study in outdoor environment around the
Chulalongkorn University campus. In this paper, the
experiment of GPS device was conducted in order to
define its distance error and calibration.

III. LITERATURE REVIEW

A. Dangerous Zone

There are many types of crane which are used to
facilitate the construction progress. Especially, luffing
tower crane is one of tower cranes which consists of three
motions including slewing of crane’s boom (0 to 0.75
rpm), luffing of crane’s boom (0.025 m/s), and hoisting
loads (0 to 2 m/s) [30]. Related to tower crane, dangerous
zone under a loaded crane was defined based on expert
interviews and OSHA’s regulation [16]. By size of objects
and different dangerous levels, this dangerous zone was
divided into three zones including red zone (dangerous
zone), yellow zone (warning zone), and green zone (safe
zone). The yellow zone was created by the clearance
distance which was defined from 1.52 meters to 3.05
meters.

B. Sensor System

The Global Positioning System (GPS) is a space-based
radio navigation system owned by the United States
government and operated by the United States Air Force
[31]. By using GPS module, we can get the location
(latitude, longitude) and the position (altitude) of any
objects on the Earth from satellites. Currently, the GPS
sensor has been developed into a microelectronic board,
the so-called Arduino. This sensor can be controlled by
writing the programs in order to get required information
[32].

Importantly, GPS systems can be controlled through
the internet by using a web server application in terms of
tracking and monitoring [29]. In order to obtain GPS data
from Arduino board, two software programs need to be
used such as Arduino IDE (Integrated Development
Environment) and WampServer. Arduino IDE is used for
Arduino computing and WampServer is utilized for GPS
tracking server [32, 33].
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IV. RESEARCH METHODOLOGY

This research paper explains on our concept and
system design. System design consists of sensor system
design, preliminary study of sensor warning system, full-
scale development of the system, and field experiment at
construction site. However, in this paper we did only first
part which is sensor system design and primary testing of
GPS device.

A. Sensor System Design

1) Dangerous Zone Definition

According to thorough site observation and engineer
interview, we have got the lifting height around 5 to 15
meters above the level of work platform. Height of tower
can be installed up to 30 meters from the level of work
platform.

In this research, sensor devices are carried by workers
and attached to all corners of the object up to its shape. As
a result, we have got the dangerous zone (red zone) as can
clearly be seen in Fig. 1 below. In order to apply the
warning system, we need the warning zone (yellow zone)
which is made from a clearance distance of 3 meters. Out
of these two zones, green zone around the object is the safe
zone.

2) Sensor System Configuration

The system based on GPS can allow for real time
warning; when persons are nearby the dangerous zone, an
audible alert and a vibrate warning are triggered to alert
them. Based on the Internet of Things (IoT) technology
and concept, every GPS systems and web server are
connected to the internet [34]. This can allow the GPS
systems to continuously send data to the web server, to be
accessible, and to interact directly with each other as Fig. 2
below.

Clearance distal

Fig. 1. Dangerous zone.
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a) Hardware

The warning system consists of an Arduino Uno for
computation, a GPS module for obtaining GPS
information (location, position) of object and worker, an
OLED for displaying the information, a MicroSD card for
logging the information, a 3G module for sending
information wirelessly, a power bank for power supply, an
active buzzer for audible alert, and a vibration motor for
vibrate warning (Fig. 3).

Arduino UNO, GPS module,
OLED, MicroSD card.
<

Vibration motor

3G module

Power bank
Active buzzer

Fig. 3. Device configurations.

b) Software

There are two softwares using in this project, Arduino
IDE and WampServer v3.0.6 (Fig. 4). The Arduino IDE is
utilized for controlling the GPS which lead to get GPS
information from satellites. Then the WampServer is used
for creating a web server which be able to access the data
from GPS, -calculate proximity distance, make a
comparison with predefined distance, and send a feedback
to each GPS.
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Fig. 4. Sensor warning system algorithms.

B. Preliminary Study of Sensor Warning System

The first step of the system development aims to test in
the condition that one GPS can warn only one person who
go close in proximity to dangerous zone within predefined
distance.

1) Initial Development of Sensor Warning System

The GPS on person will be triggered by feedback from
the server when the proximity distance is less than the
predefined distance (Fig. 5).

GPS on
Load

Proximity distance

Server

Fig. 5. One to one warning model.

2) Experimental Study with One to One Warning

The static and dynamic test process in this research
study was designed based on a previous testbed design
[35].

a) Static Test of Initial System

In this test, the crane’s load is supposed to be stationary
at a specific height and a person mobile toward the
dangerous zone under the loaded crane (Fig. 6a). To record
an accurate warning range, a measurement grid needs to be
set up with size of each cell is 0.3 by 0.3 meters. The
person is allowed to move towards the sensor in a row
parallel to the longitudinal centerline (row) of the sensor.
When the alarm is triggered at the first time, the cell is
recorded on the data collection sheet. Similarly, when the
alarm stopped at any cell, the last one that is just passed is
recorded as the end point. During testing, the person stays
at least one second in each cell. The cells between two end
points are assumed as the warning range. By repeating the
same scenario along with the other rows, the warning area
of the system is obtained. The number of repeating in each
row is 10 trials. This test presents the reliable and valid
warning area.
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Fig. 6. Experiments: (a) static test, (b) dynamic test.

b) Dynamic Test of Initial System

This test continues from static test by reducing warning
range due to dynamic conditions of the load. In this test,
the crane’s load is supposed to mobile at a specific height
and a person is a stationary (Fig. 6b). This dynamic test is
conducted to evaluate maximum warning range changes
due to dynamic conditions of load and different sensor
response time. This test design is developed in a basic of
the theoretical warning range models in static and dynamic
conditions. Distance A is maximum warning range of the
sensor in the static condition, distance B is warning range
reduction due to the dynamic condition, and distance C is
dynamic warning range of the sensor in the dynamic
condition. In this scenario, the maximum warning range A
got from static test of the system regardless of sensor’s
response time and load’s moving speed. In the dynamic
test model, simple physics state that D = V' x T, where “D”
is distance, “V” is velocity, and “T” is time. Thus, the
range reduction (“D”) is dependent on sensor’s response
time (“7”’) and load’s moving speed (“V”’).

C. Full Scale Development of Sensor Warning System

1) Development of Sensor Warning System

The GPS on person can be triggered by feedback from
the server when the minimum distance is less than the
predefined distance (Fig. 7).
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Fig. 7. Many to many warning models.

2) Experimental Study with Many to Many Warning

In this experimental study, the procedures and
conditions of testing are done the same as static and
dynamic test in section B. The difference is just increasing
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the number of sensors on the load and the number of
persons with sensor.

a) Static Test of Full Scale System

In static test, four persons are allowed to move towards
the load with four sensors on it simultaneously (Fig. 8a).
This test presents the reliable warning area as well as
warning range.

@ Person
A
Sensor- e
Persdn Senisor Mark whes Sensor Sensot
stop alarni ingPB‘Son ) ! Person
Y - i i
X D= P ®
Sensor Sensor . Mazk when Sensor Sensor,
alarming Alarm
i B,C
@ Person
@ ®)

Fig. 8. Experiments: (a) static test, (b) dynamic test.

b) Dynamic Test of Full Scale System

This test continues from the static test to reduce
warning range due to dynamic conditions of the load. The
load with sensors is allowed to move towards a person at
an extreme point of the warning area (Fig. 8b). By doing
the same scenario, the dynamic test is done with another
three directions.

D. Field Experiment at Construction Site

Field experiment is necessary to be conducted in order
to ensure possible application of the developed system at
construction work place.

1) Field Experimental Design

Firstly, the sensor systems are attached to the crane
load and the person for doing experiment (Fig. 9). Then let
the person walk towards the load which is moved by tower
crane at construction site. When the system starts alarming
by vibration or audible alarm, location of the load and
person are recorded. Then the horizontal distance between
load and person is calculated to check the accuracy of right
way range. This experiment is done to compare the
warning range got from field experiment and the
predefined distance.
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Fig. 9. Configuration of the system application.



2) Field Experimental Setting

During field experiment, data is recorded as location,
then they can be calculated as the distance between load
and person. Experimental data is stored in computer hard
drive for analyzing in the next step.

3) Field Experimental Data Analysis

In this section, the data from field experiments is
basically analyzed. The data is stored as excel file which
can be imported into SPSS Statistic tool of data analysis.
The analysis can be done in terms of comparison between
the warning ranges got from construction site experiment
and the predefined distance by using one-sample T-test in
SPSS software. The system can be applicable if there isn’t
a significance difference of the comparison analysis.

V. PILOT TESTING

A. Case Description

The testing was performed to check accuracy of the
GPS device and calibrate its distance measurement by
calibration constant (C). This test was conducted to check
the distance error and then whether the distance calculating
in web service program needs to be added or subtracted
any error. This is because of study on proximity distance
which the system needs to warn workers inside the specific
distance. Importantly, area of testing is necessary as
selected for this test, which has a clear space and can let
GPS device to communicate well with satellites.

The system was applied in a basketball field behind
Civil Engineering building, at Chulalongkorn University.
The testing field area was 500 m? which was suitable for
distance testing up to 7.5 m.

B. Device Arrangement

The devices were set up for its application in the
following procedure (Fig. 10). We did the test in 9 cases
which one case take 1 hour. Data was recorded in every
second. Testbed was prepared as a circle which 4 GPS
devices (GPS1, GPS2, GPS3, and GPS4) were put on the
arc of circle and 1 GPS on the center (GPS0). The GPS on
the center was lifted up to three different heights of 0
meter, 2.5 meters, and 5 meters. For the 4 GPS on the arc,
they were moved with three different radiuses of 2.5
meters, 5 meters, and 7.5 meters. The data collection was
begun when the number of satellites in each device fixed
to 12 satellites.

After experiment, the collected data was gotten as 3600
per case. Data was stored in microSD card, then copy into
PC for further analysis.
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Fig. 10. Snapshots of pilot experiment.

C. Result and Discussion

Data got from experiment were in latitude and
longitude values, which were necessary for calculating the
distance between each two points. Firstly, its latitude and
longitude were converted into UTM (Universal Transverse
Mercator) coordinate system [36]. Then the distance
between two points is simply calculated by using
Pythagorean theorem. The distances were calculated as
horizontal distance between GPS0O and GPS1, GPSO and
GPS2, GPS0 and GPS3, and GPS0 and GPS4. There were
three measurement cases for each pair of GPS device such
as 2.5 meters, 5 meters, and 7.5 meters. Thus, comparison
between distance measurement and real distance were
done for each pair.

Table I shows the results from testing which are the
comparison between distance measurement by each pair
GPS device and real distance. The results got from this
experiment were not affected by the number of satellites
because after a several minutes of power on the device,
this number was fixed within 12 satellites. The whole table
was divided into two sides. First side shows the average
distance of each pair device. The other side shows the
average distance error of each pair.

From the result table, we saw that the distance error
was decrease with the real distance was increase in each
column of the pair. Thus, the result can state that the
distance error is decrease when the distance of two objects
is increase. However, we got the average distance error of
1.96 meters among the four devices.

This error value will be used as calibration constant for
developing the sensor warning system in the next step.

TABLE L TABLE RESULT OF TESTING.
Real Everage Distance (meters) Average Distance Error (meters)
Distance | GPS0 | GPS0 | GPS0 | GPS0 | GPSO | GPS0 | GPS0 | GPS0 | Average
(m) & & & & & & & &
GPSI | GPS2 | GPS3 | GPS4 | GPSI | GPS2 | GPS3 | GPS4
2.50 5.56 5.18 4.17 5.28 3.08 | 2.78 1.85 | 2.78 2.62
5.00 6.23 6.20 6.60 7.01 1.33 1.31 1.85 | 2.17 1.67
7.50 8.69 8.59 6.93 8.95 1.65 1.33 1.65 1.69 1.58
Average| 2.02 1.81 1.78 221 1.96
Min 1.33 1.31 1.65 1.69
Max 3.08 | 2.78 1.85 | 2.78
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VI. CONCLUSION

The sensor technology is efficient and suitable for
utilizing in unsafe conditions enhancement. In this
research, we try our efforts to develop the sensor warning
system in order to warn or alert construction workers from
dangerous zone. However, this paper focused on the first
step of the research study which pilot testing was
conducted to get calibration constant. As the result from
this testing, we got the constant of 1.96 meters which is
necessary for next development of the warning system.
Therefore, the sensor warning system can be developed
effectively.

Further studies will continue to develop the web
service as the system control of the warning system. Then
the full-scale system can be developed, and its field
experiment can be conducted at construction workplace to
ensure its performance.

ACKNOWLEDGMENT

Authors would like to express our appreciations to
AUN/Seed-Net program as a main supporter for this
research. The authors would also like to acknowledge
Department of Civil Engineering, Faculty of Engineering,
Chulalongkorn University for supporting and assisting
during field tests.

REFERENCES

CPWR, Fatal and Nonfatal Injuries in Construction and Other
Industries (The Construction Chart Book). The Center for
Construction Research and Training, 2012.

C. TN.Y.,, C. DWM,, and C. A.P.C., "Perceived benefits of
applying Pay for Safety Scheme (PFSS) in construction — A factor
analysis approach," Safety Science, vol. 49, no. 6, pp. 813-823, July
2011 2011.

H. X. and H. J., "Analysis of Construction Worker Fall Accidents,"
Journal of Construction Engineering and Management, vol. 129,
no. 3, pp. 262-271, 2003.

H. ARA, M. MZA., and S. B., "Causes of accidents at
construction sites," Malaysian Journal of Civil Engineering, vol.
20, no. 2, pp. 242 - 259, 2008.

OSHAcademy, OSHAcademy Course 808 Study Guide (Focus
Four-Struck-By Hazards). 2017.

N. R.L, S. N.S,, and R. K.K., "A Review of Crane Safety in the
Construction Industry," Applied Occupational and Environmental
Hygiene, vol. 16, no. 12, pp. 1106-1117, 2001.

OSHA. (2017, 2005). Worker Safety Series. Available:
https://www.osha.gov/Publications/OSHA3252/3252.html

0. 18001, Occupational Health and Safety Management (Detailed
Guide). 2007.

G. T., "A New Work Safety Management System in Construction
Sites," Organizacja i Zarzgdzanie, vol. 62, pp. 21-30, 2014.
WSHCouncil, Workplace Safety & Health  Guidelines
(Safeguarding Against Falling Objects). 2011.

N. R. and K. O., "Algorithms for Automated Monitoring and
Control of Fall Hazards," Journal of Computing in Civil
Engineering, vol. 21, no. 1, pp. 21-28, 2007.

B. L, M. A, C. T, and B. S., "Predictive Assessment and
Proactive Monitoring of Struck-By Safety Hazards in Construction
Sites: An Information Space Approach," Computing in Civil and
Building Engineering, pp. 989-996, 2014.

C. D., "Goal-Setting For Safety," The Safety and Health
Practitioner, 1993.

[13]

978-1-5386-6107-9/18/$31.00 ©2018 IEEE

74

[14]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]
[30]
[31]

[32]
[33]
[34]

[33]

[36]

L. J. and H. C.Z., "Application of Information Technology in
Active Safety Control for Construction Machine," Procedia
Engineering, vol. 174, pp. 1182-1189, 2017.

L. P., "Supporting Construction Personnel in the Safety and
Planning of Construction Activities Performed at Height Elevations
via Augmented Reality Technology," Doctoral Degree, Civil
Engineering, Chulalongkorn University, 2012.

L. X., "Requirements, Specifications and Deployment Models for
Autonomous Jobsite Safety Proximity Monitoring," Doctor of
Philosophy, The University of Texas, 2013.

L. X, 0. B. WJ, L. F, and G. J.A., "Exploring approaches to
improve the performance of autonomous monitoring with
imperfect data in location-aware wireless sensor networks,"
Advanced Engineering Informatics, vol. 28, no. 4, pp. 287-296,
2014.

W. W, Y. H, L. Q, and C. D., "An integrated information
management model for proactive prevention of struck-by-falling-
object accidents on construction sites," Automation in
Construction, vol. 34, pp. 67-74, 2013.

L. H, L. M., H. S.C,, G. M,, and H. T., "Proactive behavior-based
safety management for construction safety improvement," Safety
Science, vol. 75, pp. 107-117, 2015.

L. H, D. S, M. S., H. Q., and Y. Q., "Intrusion warning and
assessment method for site safety enhancement," Safety Science,
vol. 84, pp. 97-107, 2016.

L. X, L. H, H. T, and S. M., "Quantifying Hazard Exposure
Using Real-Time Location Data of Construction Workforce and
Equipment," Journal of Construction Engineering and
Management, vol. 142, no. 8, p. 04016031, 2016.

S. L., H. K., S. B, and U. O., "Monitoring Workers Through
Wearable Transceivers for Improving Work Safety," IEEE, 2011.
L. UK., K. J.H, C. H., and K. K.I., "Development of a mobile
safety monitoring system for construction sites," Automation in
Construction, vol. 18, no. 3, pp. 258-264, 2009.

K. JH., L. UK., C. H.H., and K. K.I., "Development of a Hybrid
Device Based on Infrared and Ultrasonic Sensors for Human
Resource Management," in 24th International Symposium on
Automation & Robotics in Construction (ISARC 2007), LLT.
Madras, 2007.

Y. B., W. Q., and Z. M., "Multiple human location in a distributed
binary pyroelectric infrared sensor network," Infrared Physics &
Technology, vol. 85, pp. 216-224, 2017.

D. O. and P. R, "Path Navigation using Bluetooth Low Energy-
Beacon," International Journal of Advanced Research in Computer
Science, vol. 8, no. 3, pp. 1189-1192, 2017.

M. A, N. S.,, M. C,, and S. K., "A Study of Bluetooth Low Energy
Performance for Human Proximity Detection in the Workplace,"
2017.

K. P., M. F., and K. T., "Improving Indoor Localization Using
Bluetooth Low Energy Beacons," Mobile Information Systems, vol.
2016, pp. 1-11, 2016.

M. SJ., "In-rest Vehicle GPS Proximity Warning in Surface
Operations," 2005.

TEREX, "Luffing Jib Tower Crane," in "CTL 140-10 TS," TC-DS-
M-E/F/G/I/S-CTL140-10 TS-04/10, 2010.

Wikipedia. (2017). Arduino. Available:
https://en.wikipedia.org/wiki/Arduino

D. W., Arduino Microcontroller Guide. 2011.

Wikipedia. (2018). WampServer. Available:

https://en.wikipedia.org/wiki/WampServer

S. M., Internet of Things with Arduino: Build Internet of Things
Projects With the Arduino Platform. CreateSpace Independent
Publishing Platform; 1 edition (March 18, 2015), 2014.

C.S, L. F., S. D, and C. C., "Evaluation of Sensing Technology
for the Prevention of Backover Accidents in Construction Work
Zones," Journal of Information Technology in Construction
(ITcon), vol. 19, pp. 1-19, 2014.

M. J.G., "Conversion of Latitude and Longitude to UTM
Coordinates," in "Paper 410, CCG Annual Report 11," 2009.





<<
  /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


		2018-08-25T05:01:33-0400
	Certified PDF 2 Signature




