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Abstract— Services utilizing Wireless LANs as communication
infrastructure are drawing much attention these days. However,
Access Points (APs) of existing Wireless LANs are in most cases
connected with wires and it is fairly expensive to install APs.
Wireless Mesh Network is one of the ways to solve this problem.
In this paper, we propose a new method to improve the
communication quality of Wireless Mesh Network by having
stations select the most appropriate AP according to the traffic
condition of APs.

L INTRODUCTION

Services utilizing Wireless LANs as communication
infrastructure are drawing much attention these days as can be
seen from the case of the technology of Wi-Fi being used not
only for notebook computers and PDAs but also for cellular
phones and the game machines. However, because it is
common that access points (APs) of existing wireless LANs are
connected with wires, the installable locations for APs are
limited and also the installation costs of APs are fairly high.
Accordingly, the "Wireless Mesh Network", which connects
APs of Wireless LAN by the ad-hoc network has emerged as
one of the ways to solve this problem.

In the Wireless Mesh Network, it is easy for existing
stations to participate in the network because the
communications between stations and APs are conducted by
infrastructure mode.

Thus, this system is expected to be used as temporary
communication infrastructure in the cases of special events or
disasters, or as communication infrastructure in areas where the
costs to maintain the communication system with wires are
prohibitively high.

The Wireless Mesh Network has been studied by various
research institutes, and the standardization of the system is
being studied by IEEE802.11 Task Group S (IEEE802.11s).
However, there are certain problems with the Wireless Mesh
Network. First of all, we cannot arbitrarily modify routing
protocols because the function of many of the wireless mesh
networks depend on such protocols. Another problem is that
seamless hand over is not possible because details of the
operation of hand over have not yet been studied by
IEEES802.11s. Furthermore, because multi-hop communication
is performed on the same channel in the case of Wireless Mesh
Network, packets tend to collide easily and the throughput
could go down as a result.
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We have proposed “WAPL" (Wireless Access Point Link)
as one of the ways to solve the above-said problems and
realized an efficient Wireless Mesh Network. The function of
WAPL has already been realized independently of ad-hoc
routing protocols, and we can select any ad-hoc routing
protocols in accordance with our needs. We can also realize
hand over without any packet loss even if end stations move,
because each AP is capable of tracing the packet in
communication all the time.

In this paper, we propose a new method of "improving the
throughput" of Wireless Mesh Network by applying WAPL,
because the degradation of the throughput is the major problem
yet to be solved. Our objective is to create the situation in
which more people can use the network in a more comfortable
way, by alleviating the state of traffic congestion even when
the communication is congested at times of disasters and
special events, etc.

More in concrete, it becomes possible for newly entering
stations and also for moving stations to select the most suitable
AP whose traffic is not congested because APs adjust their
individual signal strength of the Probe Response according to
the traffic volume of the wire traffic, and thus, the
communication quality of the network can be improved.

In our proposed method, stations avoid connections with
congested APs as much as possible, by adjusting the signal
strength of Probe Response according to the condition of their
own traffic congestion. By adopting our proposed method,
degradation of the throughput of the network can be avoided
because stations make connections with APs by taking the state
of traffic congestion of APs into account when two or more
APs exist in the vicinity of the station. Our proposed method
has an advantage that any additional functions do not need to
be added to the station. Moreover, it is possible to apply our
proposed method not only to WAPL but also to any general
Wireless Meshed Networks.

Hereafter, we describe the details of WAPL in Chapter 2,
existing technologies and their associated problems in Chapter
3, our proposed system based on WAPL in Chapter 4 and the
results of our evaluation and consideration based on a

simulation in Chapter 5, and finally, we state our conclusion in
Chapter 6.
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II. WAPL

A. Outline

Fig. 1 shows the composition of WAPL. APs used in
WAPL are called WAPs (Wireless Access Points). A WAP has
two wireless interfaces. One is to communicate with stations by
infrastructure mode and the other to communicate with another
WAP by ad-hoc network.

Fig. 2 shows the architecture of WAP. WAP realizes all
necessary functions based on applications without modifying
ad-hoc routing protocols. Thus, routing protocols can be chosen
freely. We have already confirmed the operability of the
function of the WAP with a trial system made of a commercial
AP and a PC connected with ethernet.

B. Communication method

In order to forward a packet to a targeted WAP properly,
WAP generates its own LT (Link Table) that manages the
corresponding relationship between the MAC address of the
station and the IP address in the interface on the ad-hoc side of
WAP.

When an ARP Request message is received from a station,
WAP advertises the LT Generation Request message to other
WAPs by flooding. In the Generation Request message, the IP
address of the searched station and the IP and MAC address of
the source station are described and all WAPs that receive the
LT Generation Request message record the MAC address of
the source station and the corresponding relationship of the IP
address of the source WAP in LT. At the same time, WAP
transmits an ARP request message to subordinate stations, and
checks whether a targeted station exists. The WAP that has
received the ARP Response message transmits an LT Response
message to the source WAP by unicast. In the LT Response
message, the IP addresses of the searched station and the
source station, and the MAC address are described, and the
source WAP, upon receipt of the LT response message, records
the relationship between the MAC address of the destination
station and the IP address of the destination WAP in LT. When
ARP is completed, the station starts sending and receiving IP
packets. The source WAP transmits the MAC frame to the
destination WAP by encapsulating it with the IP address of
WAP based on LT. The encapsulated packet is forwarded to
the WAP that belongs to the destination station by ad-hoc
routing. The destination WAP decapsulates the packet and
forwards it to the destination station. If there is no
communication during a certain period of time, the content of
LT is deleted. Because LT is generated on-demand, the volume
of the traffic by the control messages is reduced.

WAPL has a distinctive feature that enables seamless hand
over whereby communication can be continued without losing
packets even if the station making communication moves
between WAPs. As the notification of the move of the station is
made by flooding in the case of existing systems, such
notification cannot be made with certainty. In the case of
WAPL, however, each WAP constantly observes the packet in
communication and maintains the table that records the IP and
MAC addresses of the stations in the vicinity as well as the IP
address of WAP. This table is called Neighboring
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Communication Table (NCT). In this way, WAP always grasps
the state of neighboring communications and their routes.
While it is necessary to rewrite the LT when the station moves,
the source WARP retrieves the WAP that requires a correction of
LT and notifies the WAT of the necessary correction. As
Unicast is reliable, LT is corrected with certainty. In this way,
seamless hand over with a small packet loss is realized.

III. METHOD FOR STATIONS TO ENTER THE NETWORK

In IEEE802.11, two types of methods, namely passive scan
and active scan, are prescribed as the methods for stations to
recognize APs.

Passive scan is a method whereby AP sends Beacon
signals to stations periodically and unilaterally. Although
stations merely observe Beacon signals and do not respond to
them, they acquire from them information required to establish
a connection with the AP.

Active scan is a method whereby stations positively search
APs in their vicinity. A station obtains information necessary to
establish a connection with the most appropriate AP by sending
Probe Request signals to APs and receiving Probe Response
signals that APs send back. Then, the station is basically
connected with the AP whose RSSI (Received signal strength
Indicator) of the received Beacon signal or the Probe Response
signal is the strongest. There occurs however a problem that
even if the communication of a certain AP is congested, this
very AP could be selected by the station which entered the
network anew as long as the signal is strong. If that happens,
then the state of communication could become worse.



In the case of Maximizing Local Throughput (MLT)[1],
the station is to decide upon the AP to be connected by
guessing the throughput from the number of connected stations
and the PER (Packet Error Rate). Also, the station always
selects the AP whose throughput is the largest based on its own
guessing even after the connection with an AP is established.
However, in the case of a method where APs are frequently
changed, when a station moves between APs with different
network addresses, there occur problems that it takes time to
get a new IP address again and also that it is not possible to
establish a connection with existing stations unless some
modifications are made on the side of stations. In the case of
Beacon and Probe Response signal extension method [3], the
most appropriate AP is selected by the station based on the
throughputs guessed based on the information such as the
RSSI, PER and sending/receiving throughput of each
subordinate station, which is periodically monitored by APs
and stored in the expanded Beacon frame and in the Probe
Respond frame. However, this method has a problem that
existing stations can not establish a connection unless some
modification is made on the side of stations as is the case of
MLT in order to expand the Beacon and Probe Response
signals, although this method does not change APs as
frequently as the case of MLT.

IV. OUR PROPOSED SYSTEM

In this paper, we propose a new method by which the
station can select the AP with good state of communication
without making any modifications to the side of stations.

A. Outline and Composition of our proposed system

Fig. 3 shows the composition of our proposed system. It is
assumed that there exists a station that is trying an entry into
the network between WAP1 with a good traffic condition and
WAP2 with a bad traffic condition. This Figure shows the
operation of the station when it tries to enter the network anew
or it moves during communication through WAPs and looks
for a new WAP. The solid line in the Figure shows the range
that the Prove Response signal can reach from WAPIL. As
regards the two types of dashed lines, the line of the inner
circle shows the range which the Probe Response signal sent
from WAP2 can reach, and the line of the outer circle shows
the range which other signals than the Probe Response signal
sent from WAP2 can reach.

The newly entring stations and the moving stations whose
communication with the WAP once connected was interrupted
perform channel scanning to look for a new suitable WAP in
the vicinity. WAPs in the vicinity which received a Probe
Request from the station send back a Probe Response signal
individually. The moving stations and newly entring stations
establish a connection with the WAP whose RSSI is the
strongest among received Probe Response signals.

As described in Chapter 2, in the case of WAPL, WAPs
always grasp the traffic condition and the packet loss rate of
their own ad-hoc mode side. Based on such information, WAPs
adjust the level of strength of the Probe Response according to
their own traffic condition of the time when they received the
Probe Request.
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B.  Operation of our proposed system

In our proposed system, when a Probe Request reaches
from a station, each WAP replies a Probe Response with the
usual signal strength in the case when its own traffic volume is
small, but each WAP replies a Probe Response with a weaker
signal strength in order to avoid a new station from entering the
network in the case when the traffic vokume is large. With this
method, the possibility of communication being conducted via
the least congested WAP becomes high, and as a result, we can
expect an improvement in the throughput of the system. For
instance, when our proposed system is applied to the
environment shown in Fig. 3, the moving station receives
Probe Responses from both WAP1 and WAP2 but the station is
connected with WAP1 because the signal strength of WAP1 is
stronger than that of WAP2. The traffic congestion of WAP is
levelized by this method, and the throughput of the network as
a whole is improved.

Fig. 4 shows the relationship between the traffic
congestion and the signal strength.

When the band utilization on the ad-hoc mode side of the
WAP increases and the traffic congestion deteriorates, as
shown by the solid line in the Figure, the signal strength of the
Probe Response is weakened in inverse proportion to the traffic
congestion. However, if the signal strength of the Probe
Response is extremely weakened, the area where moving
stations and newly entering stations are no more able to enter
the network may be generated. Thus, we set a lower limit
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(boundary) to the variability range of the signal strength of the
WAP so that it becomes always stronger than the signal
strength of the station. Meanwhile, in the case of TCP
communication, since the band utilization increases even if the
number of sessions is small, it is not enough to use the traffic
volume as an indicator to determine the level of the traffic
congestion. Thus, we dynamically determine the lower limit of
the signal strength of the Probe Response by judging the
number of TCP sessions, the amount of UDP traffic and the
packet loss rate comprehensively.

More in concrete, as shown in Fig. 4, the lower limit is
changed in proportion as the the number of TCP sessions, the
packet loss rate and the UDP traffic volume increase. For
instance, in Fig. 4, the lower limit of the range that the Probe
Response signal can reach fluctuates between 50 and 100
meters; in other words, the upper limit and the lower limit of
the reachable Probe Response signal are 100 meters and 50
meters respectively.

Meanwhile, as regards the WAP whose signal of Probe
Response is weakened recovers the signal strength in
proportion as its own traffic congestion is improved. Through
the above-mentioned operation, stations are connected with
the WAP with the least traffic and the throughput is thus
improved.

Fig. 5 shows the interactions of the WAP and the moving
station in our proposed method. In Fig. 5, the interactions
described here are from the point when a moving station or a
newly entering station begins Channel Scanning. The moving
station or the newly entering station sends a Probe Request to
all channels, and checks the presence of Probe Responses.
When a Probe Response is replied, the station memorizes the
signal strength. Upon completion of the Channel Scanning, the

WAP whose signal strength is the strongest from among
received Probe Responses is selected and the station is
connected with the WAP. The connection with the WAP is
firmly established through the process of the sending and
receiving of the Authentication Request /Response and the
Association Request /Response between the station and the
WAP.

V. EVALUATION

A. Composition of the simulation environment

We evaluated our proposed system by implementing it on
WAPL wusing a network simulator ns-2 to show the
effectiveness of our proposed system, and made a comparison
between the case where our proposed system is used and the
case where that is not used. We adopted the value of the
throughputs among moving stations as the most important
evaluation item. As the indicator that shows the level of the
traffic congestion, we used this time the state of traffic only.

In the case of Wireless Mesh Network, two types of
interfaces, namely the infrastructure mode and the ad-hoc
mode, are required in an AP. While we implemented the
wireless LAN infrastructure mode in version 2.33 of the
network simulator ns-2, because the version 2.33 of ns-2 which
use the function of WAPL did not have the function of the
wireless LAN infrastructure mode. We also made the
connection between the AP and the station by independently
adding to the module based on IEEE802.11 module a function
to send Beacon signals as well as such functions as AP
secession by the signal strength, the judgment of AP secession
and re-entry, and the processing of secession/entry,

Moreover, we realized the simulation environment by
directly linking internal modules of two nodes having each
interface so as to have a WAP have two types of interfaces.

Fig. 6 shows the configuration of WAPs assumed in our
proposed system. Each WAP is arranged in such a way that
other WAPs (within the reachable range of its own signal) exist
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at an equal distance from the WAP to form a shape of hexagon.
Furthermore, it is assumed that the signal strengths on the
infrastructure mode side and the ad-hoc mode side of the WAP
are the same, and that the signal strength of all WAPs is equal
and constant, and the signal wave reaches all six fixed WAPs.
In the meantime, the signal strength of the station side is
sometimes set at a lower level in order to save power
consumption because there are many cases where moving
stations are driven by batteries. Accordingly, the signal strength
of the stations in our proposed system is also set at a level
weaker than that of the WAP, but the strength is assumed to be
on such a level that the signal reaches at least one WAP
without fail. In concrete, as shown in Fig. 6, the reachable
range of the signal from a WAP is assumed to be 100 m, while
the range of the signal from a station is assumed to be 40 m,
and the distance between WAPs is assumed to be 80 m. In this
simulation, channels used on the infrastructure mode side are
made all the same.

B.  Comparison of the throughputs among different stations

We evaluated our proposed system by comparing it with the
existing system in the network configuration shown in Fig. 7.
We arranged six WAPs at equal intervals and set up two
stations (Station C and Station D) in a configuration where
TCP communication goes through WAP E and WAP F as a
background load. Then, we had two stations (Station A and
Station B) that were set up for the purpose of measuring the
throughput make TCP communication for 10 seconds and
measured the throughput. Station A was placed in the location
slightly nearer to WAP_C between WAP_A and WAP_C.

Fig. 8 shows the results of the comparison of the
throughputs. The throughput of our proposed system was about
4.2 Mbps, while that of the existing system was about 2.5
Mbps. The reason for a lower throughput of the existing system
is due to the fact that WAP C received the influence of the
signal sent from WAP_E that existed in the communication
route between Station C and Station_D. In the existing system,
because stations are connected with the WAP whose RSSI of
the Probe Response is the strongest among WAPs, Station A is
connected with WAP _C. Therefore, communication from
Station A to Station B and that from Station C to Station D is
done with mutual interference by WAP_C and WAP_E. In our
proposed system, on the contrary, because the RSSI of the

4 The communication

The communication
‘ / route in existing

f The communication
route in proposal ‘

route in background

system system 4 load
Station_B
4 WAP_B WAP F
W, (( ) (()
kY Statlon D
\ /
(<>) (#) ()
WAP_A WAP_C A\ WAP_E
(dae ) (wag)

l’ \
i Station_C
Station_A

Flg 7. Network configuration of simulation in throughput comparison

ot

= t".
- N *
= ’ -y = O~ -
* - -

o

21

= ---#--- The existing system

e 0 —a— Qur proposal syaterm

1 2 3 4 5 6 7T 8 9 10
Time [Second]

Flg 8. Comparison of throughput (part 1)

Probe Response sent by WAP_C gets weaker, the station is
connected with WAP_A whose RSSI of the Probe Response is
stronger than that of WAP_C. In this way, communication
from Station C to Station D is not interfered by the
communication from Station A to Station B.

VI. CONCLUSION

We proposed a method whereby the state of traffic
congestion is alleviated through measures in which each WAP
constantly has knowledge about the state of traffic congestion
of the ad-hoc mode side of itself and adjusts the signal strength
of the Probe Response according to the state of its own traffic
condition at the time when a Probe Request is receives, and the
lowering of the throughput of the network is consequently
avoided,

If the signal strength of the Probe Response from a WAP is
low, the possibility of that WAP being selected by the station
gets low. Thus, if the WAP whose traffic is congested replies a
Probe Response with a lowered signal strength, the possibility
of that very WAP being selected by the station becomes lower.
As a result, the state of traffic condition is levelized and the
throughput of the network as a whole can be improved.

It was shown by the simulation that our proposed system
was effective in the case of a simple network configuration. In
the future, we are going to evaluate the system in a large-scale
network in which communication is conducted by moving
stations. We will also study the algorithm that most efficiently
adjusts the signal strength of a Probe Response, by applying
various kinds of parameters including packet loss rates, traffic
value, the number of TCP sessions, and the volume of UDP
traffic as indicators to determine the state of traffic congestion.
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BACKGROUND - Wireless Mesh Network

= In Wireless Mesh Networks, Access Points(Aps) are connected with

an ad-hoc network.
— Networks can be constructed without wires, and construction costs are low.

s A Station and an AP are connected with an infrastructure mode, so the

receive

stations do not have to change its settings.
{ Infrastructure mode} @:%

¥ Ad hoc Network

= The standardization of mesh networks is being promoted in
IEEE802.11 Task Group S (IEEE802.115).



PROBLEM - Wireless Mesh Network

= When a station newly enter the network,
the station scans wireless channels.

In the channel scanning process, the
station repeats to send Probe Request to
APs in different channels.

The station chooses the AP whose signal
strength of Probe Response was the
strongest.
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PROPOSAL SYSTEM

s  When the traffic on the ad-hoc mode side of the AP increases,
AP weakens the signal strength of the Probe Response.

= We set a lower limit (boundary) to the variability range of the
signal strength of the AP so that it becomes always stronger
than the signal strength of the station.

— ——

e SO Upper bound within the signal
/ o N N range of probe response
N\ // 7 - o N N / (Usual range of signal
/ \ \
? Upper bound // from WAP)
)
< o
g g () ()
% 6 |
w @ l\ The signal range of probe
g"a" g \ response is changed.
= VN
> \ S _ -7
= (? \ \\ T
o \ ~
g ;U' Lower bound \\ S~ - o Lower bound within the signal
- Obhececccccccccccccccaa RN _ range of probe response
o D . ~ -
S 100 %: S ~——__—-
=y —>

Band utilization on ad_hoc mode side



OPERATION OF PROPOSAL

The signal strength of Probe
Response signal from the
congested AP2 is weakened, the
possibility to select AP1 by the
station will increase.
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RESULT OF SIMULATION
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SIMULATION by ns-2

» The TCP communication from the station_A to the station B is
executed and throughput is measured.

» In the conventional system, the station_A selects "Green route".
» In the proposed system, the station_A selects "Blue route".



SIMULATION PARAMETERS

= Signal strength on the infrastructure mode side and the ad hoc
network side of WAP is equal and Signal strength of all WAPs is
constant.

= Signal strength of stations is usually low bucause the mobile stations
are driven by the batteries.

= WAPSs are set that signal from stations surely, reach at least one WAP.
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BACKGROUND - Wireless LAN

= Services utilizing Wireless LANs as communication
Infrastructure are drawing much attention these days

Wired (( )) Wireless i v
(Ethernet) (Infrastructure mode) II
=\
e = = relay
= Ve

. trani;l_islsion @ " A .

&

transmission

Infrastructure mode Ad-hoc mode (Ad-hoc Network)
» Communication method that » Communication method that
each stations communicate with an each stations communicates

AP (Access Point) as a relay point. directly without APs.



EXSITING TECHNOLOGY

= Beacon and Probe Response signal extension method

— APs monitor packets of stations under APs and detect wave strength,
packet error rates, and throughput of stations.

— The most appropriate AP is selected by the station judged from the
Information in the extended Probe Response sent from the AP.

The information is added to Beacon /’—\ ________
and Probe Response signal. ! Enhanced :
P MAC ! information |

Header Header Bl }

—-—es s e s e s

o ',v" Sending and receiving
—— throughput from
L - /_:L::_______f ghp

- subordinate stations etc.

= [t is needed to modify stations in order to realize this method.
— This method cannot be applied to existing stations.



EVALUATION

s “WAPL” iIs used as a wireless meshed network for the evaluation.

= WAPL(Wireless Access Point Link)
— Our original Wireless Mesh Network
— Already implemented in ns-2

= APs used in WAPL are called WAPs (Wireless Access Points).

s REFERENCES
— M. Ito, T. Shikama and A. Watanabe

” Proposal for Wireless Mesh Network that Realizes Seamless hand
over and Its Simulation Results”

ISCIT, October, 2007.



SIMULATION by ns-2

s Simulation

— We evaluated our proposed system using the network
simulator ns-2 to show the effectiveness of our proposed
system, and made a comparison between the proposed
system is used and the conventional system.

= Remodeling of ns-2

Content of remodeling

station  The function to select best AP
The function to connect with station

AP
The function to end the connection
Two channels (an infrastructure mode and an ad hoc mode)
WAP The function to detect traffic on the ad hoc network side

The function to adjust the signal strength of the Probe Response
according to the state of its own traffic condition



CONCLUSION

= The proposal system
— We have proposed the method to alleviate traffic congestion of wireless mesh
networks.

— An AP adjusts the signal strength of Probe Response according to its traffic
condition.

— If the traffic of AP increases, The AP weakens the strength of Probe
Response, and the possibility of being selected by stations decreases.

— As the result, the state of traffic condition is shared and the whole throughput
of the network can be improved.

= Evaluation by simulation
— It is shown from the simulation, our proposed system is effective in the case
of a certain network configuration.
s Future

— In the future, we are going to evaluate the proposed system in a large-scale
network.

— We will also study various kinds of parameters to judge the congestion status
Including packet loss rates, traffic value, the number of TCP sessions, and the
volume of UDP traffic.



WAPL ( Wireless Access Point Link )

= WAPL

— WAPL realizes all necessary functions based on applications
without modifying ad-hoc routing protocols. Thus, routing
protocols can be chosen freely.

— WAPL has a distinctive feature that enables seamless hand over
whereby communication can be continued without losing packets
even If the station making communication moves between APS.

s REFERENCES
— M. Ito, T. Shikama and A. Watanabe

” Proposal for Wireless Mesh Network that Realizes Seamless hand
over and Its Simulation Results”

ISCIT, October, 2007.



Reference

m In the case of TCP communication, since the band utilization
Increases even If the number of sessions 1s small.

= It is not enough to use the traffic volume as an indicator to
determine the level of the traffic congestion.

= We dynamically determine the lower limit of the signal strength of
the Probe Response by judging the number of TCP sessions, the
amount of UDP traffic and the packet loss rate comprehensively.

Upper bound Lower bound is changed in

consideration of the number of

TCP sessions, the packet loss
rate, and the UDP traffic

Lower bound

9qOJIJ 919YMm d3uey]

100 % :

oral Uurd [RUSIIS osuodsoy]

>

Band utilization on ad_hoc mode side




Reference

= The area where the station cannot participate in the network
by the system that refuses the Probe Request by the station

like "Limitation of the number of associations" might be
generated.

- _ N Area where stations
Range of Signal

. cannot be entered
-~ .
\ / 1n network
/ ) (&
/ ;-

WAP that crowds
ad hoc side




	P0572.pdf
	TENCON20091121
	Proposal for a new method�to alleviate traffic congestion �in Wireless Mesh Network
	BACKGROUND - Wireless Mesh Network
	PROBLEM - Wireless Mesh Network
	PROPOSAL　SYSTEM
	OPERATION OF PROPOSAL
	RESULT OF SIMULATION
	SIMULATION by ns-2
	SIMULATION PARAMETERS
	REFERENCE
	BACKGROUND - Wireless LAN
	EXSITING TECHNOLOGY
	EVALUATION
	SIMULATION by ns-2
	CONCLUSION
	WAPL ( Wireless Access Point Link )
	Reference
	Reference



<<
  /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 /Warning
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


