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Abstract—The research community has recently witnessed the
emergence of densely deployed Wireless Sensor Networks (WSNs)
consisting of a large number of battery-operated sensor nodes.
As a candidate for monitoring remote faulty regions, WSNs
may suffer from hardware and software faults which may cause
misbehavior of a portion of sensor nodes. Geographic routing
algorithms aims at traversing data packets in such environments
with admissible communication complexity. In this paper, we
propose a novel region routing algorithm that addresses message
loss tolerability in harsh and hostile environments by assigning
higher weights to higher harsh regions and then we present a
suboptimal routing in dense WSNs. Finally, we present extensive
simulation experiments to validate the accuracy of the proposed
algorithm.

Index Terms—Geographic Routing, High Loss Region, Opti-
mization, Routing algorithm, Wireless Sensor Network.

I. INTRODUCTION

Wireless sensor networks with high capabilities of inter-
action among sensor nodes have expedited the methods of
getting knowledge and controlling the environment. Within
the last decade, several studies have explored the utilization
of sensor networks in many aspects of human life, such as
habitat monitoring, pervasive computing, security and tracking
[1]. Geographic routing protocols [2][3][4] are very attractive
choices for routing in wireless sensor networks. In contrast
with the other analogous methods [5][6], geographic based
routing protocols conserve energy and bandwidth. Further, in
such protocols nodes’ storage overhead is low. A Plethora of
localization systems such as GPS (Global Positioning System),
infrastructure-based localization systems [7], and ad-hoc lo-
calization systems [8] have been proposed in the literature to
obtain the location information.

Most of geographic routing schemes are lying on nodes
sending packets to a neighbor that is closer to the desti-
nation. such a greedy forwarding mechanism repeated until
packets reach the destination. In [3], authors proposed Greedy
perimeter stateless routing (GPSR) protocol, which makes
greedy forwarding decisions. In this protocol when a packet
is stuck at a node where routing is impossible, the algorithm
recovers by routing around the perimeter of the region. Face
(perimeter) routing is a common solution when greedy routing
fails due to obstacles or dead-ends [4][9]. These algorithms
require the communication graph to be planar. In planarization
algorithms each node excludes an edge to a neighbor from
the planar graph if there is another path through a different

neighbor called witness. As an example of methods without
planarization, GDSTR [10] is a geographic routing algorithm
which has proposed a spanning tree structure called hull tree
and suggested an associated convex hull to keep the location
of descendant nodes. GDSTR routes packets on the hull tree
when greedy forwarding is not possible.

It has been investigated that forwarding methods may suffer
from unpredictable conditions as a natural result of node
malfunctioning or temporal unavailability of nodes while the
nodes in the network are connected [1]. Assuming that all
nodes likely suffer from random node failure caused by battery
depletion, internal hardware or software faults with equal
probability, the whole nodes in a particular geographic region
may experience high loss rate conditions. This is mostly
caused by harsh environment such as fire, bomb explosion,
typical security attacks, e.g. Denial of Service and so on. The
region in which such situations occur are usually referred as
high loss region.

Distributed fault-tolerant event region detection is studied
by Krishnamachari et al [11], which uses a Bayesian approach
to distinguish single node faults from area faults. Luo et al
[12] Suggests a majority voting process between nodes to
decide about fault event happening. In our previous study
[13], we extended the majority voting scheme, wherein each
sensor propagates its assigned confidence value of fault event
occurrence to its neighbors. Then, in contrast with binary
voting in [12], a weighted averaging process has been done at
nodes claiming fault event.

All of the above studies have considered only routing with-
out capturing the harsh environment circumstances and only
a few ones have investigated the characteristics of harsh envi-
ronments. To the best of our knowledge, this is the first work
that considers both harsh environment features and routing
constraints in such environments and tackles this problem by
proposing a reliable routing algorithm. The proposed algorithm
aims at reducing overall energy consumption of the network by
performing perceptive forwarding decisions so as to minimize
the total number of transmitted packets performs through the
network.

The rest of the paper is organized as follows. In Section II,
we provide some preliminaries for high loss region detection
and define the problem of weighted region routing in wire-
less sensor networks. In Section III, we present our routing
algorithm with complexity analysis. In Section IV, we present



our simulation results which confirm our theoretical analysis.
Finally, Section V ends with concluding remarks.

II. PRELIMINARIES AND PROBLEM DEFINITION

We assume a dense sensor network which is deployed
in a physical field. Each sensor is equipped with sensing,
processing and communication components. Moreover, sensor
nodes communicate one another in a uniform topology all over
the network. Also, caused by a variety of reasons, some parts
of the network may encounter with the fault. Fig. 1 shows
a high loss rate region which is detected as a fault event.
In this figure, gray nodes are out of the loss region whereas
black ones and light ones are lossy nodes and boundary nodes,
respectively.

Boundary nodes are responsible for maintaining topological
changes in the loss region and thereby they must know each
others location. Other nodes only need to know their direct
neighbors location to make greedy forwarding decisions. We
want to route packets somewhere out of the high loss region
(say A in Fig. 1) to the other place in the network (say B).

We model the loss region as a weighted region where each
packet is sent hop by hop with a definite probability to send
packets occasionally within the weighted region rather than
rotating traversing all border nodes (as an alternative for face
routing). Thus, we calculate a consensus-based weight for a
high loss region and solve the problem theoretically to find
the shortest path in a weighted region. Let p be the average
massage loss probability in the faulty region obtained via a
consensus-based voting. We simply define the weight of the
region as following
p<l1 (D

W=

L—p
The problem of finding the shortest path through a weighted
region is still an open problem [14]. Considering non-convex
polygon, either probable exact or approximate algorithms to
find the shortest path in such polygons would have exponential
complexity, making them inappropriate for resource limited
WSNs. Therefore, we model the weighted region as a convex
polygon. The minimal convex set which is the intersection of
all convex sets containing all points of a set S is referred to
as a convex hull [15].

As a local forwarding strategy, in our algorithm, each
boundary node upon receipt of a packet whose destination is
exterior of the weighted region, decides whether to route the
packet through the loss region. We refer to this node as for-
warding node. The parts of the hull which can forward packets
to the destination in a direct path out of the weighted region
are called visibility chain for destination. Also, two boundary
nodes which intersect the tangent line of the destination are
called top tangent and down tangent nodes. For the sake of
clarity, these issues are depicted in the Fig. 2.

Lemma 1: Each shortest path entirely within the weighted
region crosses only two points on the hull.

Due to space limit we omit the proofs. For a detailed dis-
cussion, we refer the interested reader to [20]. As a result of
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Fig. 1. A high loss rate region. Black nodes are lossy nodes where Gray
ones are healthy nodes. The nodes in light red as the boundary region separate
loss event from the other parts of the network.

Top tangent

Down tangen

Fig. 2. Visibility chain of a given node y consists of the nodes which are
located between the two tangents and the destination.

Lemma 1, for the routes entirely through the weighted region,
forwarding node assumes only the nodes on the visibility
chain. However, there are other possible shortest paths which
consist of routes through the weighted region combined with
paths via the perimeter of the area. We call the latter routing
strategy mixed type. Now, we formulate these two kinds of
routes as follows:

For the first type, initially the polygon must be triangulated
with forwarding node as a common vertex. Each individual
edge on the visibility chain is viewed as a side of triangle
(consisting of forwarding node and two adjacent boundary
nodes on the visibility chain). Then, in each triangle the
problem of finding the shortest path must be solved.

The problem of finding the shortest path through a triangle
is depicted in the Fig. 3. The main constraint in this problem is
the weight w. Every route inside the triangle Azyz has weight
w > 1, whereas paths outside the triangle have the weight
w = 1. The goal is to find point £ which minimizes the cost

Fig. 3. Shortest path between x, b through a triangle with weight w > 1
inside the triangle and w = 1 outside the triangle.
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Fig. 4. The triangle which shows the shortest path between point ¢ and

destination d (the section of path that is out of the weighted region) which is
derived from the Fig. 3

TopDown Tangert

Fig. 5. Mixed type Route. x is forwarding node and b is the destination.
The edge yz is an edge on the none-visibility chain.

of the path between z, b. Such a cost is a function of both
distance and weight w. Finding ¢ is equivalent to finding the
angle «, for the sake of convenience, we aim at determining
the angle a. As depicted in Fig. 3, given «, the weighted path
comprises of two disjoint segments, namely ¢; and cs. Both of
the aforementioned segments are functions of «. Doing some
trigonometric operations, for ¢; we get
dy sin 8
er(@) = sin(a + 3) @
Calculation of ¢o needs more elaborations. To do this, we first
obtain e as follows:

(a) = ci(a)sina disina
¥ = singd  sin(a+3)

Now co can be expressed as (see Fig. 4.):

3)
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B ( d3 sin? o
B sin?(a + 3)

In order to find the shortest path, we aim at determining it as

the solution to minimization problem, whose cost function is
the corresponding weighed distance as following:

co(a) =

B2 49 d sin « cos 3 4
+dy +2d, 2 ina + B) “4)

moin wey (@) + ca(w) Q)

subject to:
—a < a< o (6)

On the other hand, in mixed type routes, for each edge on the
non-visibility chain exists a route through the weighted region
between forwarding node and that edge. The other parts of the
route are the faces of the polygon toward the border of the
visibility chain (i.e. top tangent or down tangent). A mixed
type route is demonstrated in Fig. 5.

Form Fig. 5 it is clear that the goal is to determine point
t. As with above, we can equivalently determine the angle 6.
The mixed-type route comprises of many smaller segments,
introduced as hi, ho, and hg, etc.

Regarding Fig. 5, through trigonometric manipulations, h;
and hy are given by

_ lsiny
h(6) = sin(6 + ) @
h1(0) sin 8
ha(6) = 1(811)15;11 ®)

As with the weighted distance, we elaborate on finding the
shortest mixed-type route by considering it as the solution to
the following minimization problem

minwhi (0) + ha(0) + Z hs + ha 9
0 SENVC

subject to:

0<0<¢ (10)

where the lower bound in constraint (10) is established so as
to convexify the cost function of (9), and is determined by
setting the second derivative of its cost function greater than
zero. Due to space limit, we omit the detailed analysis and
refer the interested reader to [20].

In the cost function of problem (11), term Zse Nve s
are the edges of the hull from forwarding node to the
top/down tangent. Besides, term hg is the line segment
between top/down tangent and the destination node. Both
of the aforementioned terms are independent from 6 and
consequently would be omitted from the optimization process.

Both problem (5) and (9) has convex cost functions with
linear constraints, hence they admit a unique minimal point
which can be achieved using either iterative methods, such as
Gradient Projection, Newton’s Method, etc. or possibly exist-
ing closed form solutions [21]. Since the two aforementioned
minimization problems associated with each node are inde-
pendent from other nodes, the corresponding minimal points
would be achieved quite fast, using only per node computa-
tions, and there is no need for any coordination amongst other
nodes. However, in some scenarios with restricted resources,
additional constraints might exist which necessitate balancing
the communication load of the nodes on the mixed-type route.
Such a case is beyond the scope of this paper and we will
pursue it as a future direction.

III. ALGORITHMS

To detect fault regions and boundary nodes we have ap-
plied contour tracking algorithm [16]. Also for convex hull
algorithm, the most popular algorithms are the Graham scan
algorithm [17] and the divide-and-conquer algorithm [18]. Al-
though construction of convex hull and finding visibility chain
are two independent jobs, owing to decreasing computational
overhead we combine these two actions. We use Lemma 2 to
construct convex hull of boundary nodes.



Lemma 2: Top tangent and down tangent points are two
vertices of the convex hull.
In our scheme, after boundary region changes, contour network
stabilizes then during the first routing through the weighted
region, two tangent points are discovered and then convex
hull will be constructed. For the convex hull construction
algorithm which is based on Andrew’s “Monotone Chain”
algorithm [19] refer to [20]. When convex hull of border nodes
constructed, it will be unchangeably used as an approximation
of high loss environment until next contour network changes.

Algorithm 1. Pseudo Code for Selecting Minimum Cost Path

Initialization

Initialize the following items:

Input: forwarding node a, destination node d.

Let W be the ordered array of nodes on the hull.

Let MinPoint be the point with the minimum cost.
If (visibility chain of destination d is not known)

Get the points with min or max angle between given destination d
and positive direction of x-axis
hrop = index of W with min angle.
hpown = index of W with max angle.
VC = the indexes of W between hrop, and hpown
which make visibility chain
NVC =W -VC}
For i = 0 to length of V' C (from hrop t0 hpown)

/lcost of the route through the triangle (in (7))
Point t = ComputeTypelMinCost(a, VC[i], VC[i + 1],d)
If cost of the path to ¢ is less than min cost
MinPoint =t
}

For j = 0 to length of NVC
/lcost of the mixed type route (in (11))
Point k = ComputeMixedTypeMinCost(a, NV C[j], NVC[j + 1],d)
If cost of the path to k is less than min cost

MinPoint = k

Output: MinPoint

Each forwarding node selects minimum cost path between the
local shortest path through the weighted region and mixed type
paths. For this objective it executes the pseudo-code shown
in the Table I. In our routing algorithm, when a forwarding
node finds shortest path through the weighted region, each
node forward packets to the closer neighbor to the predefined
shortest path Hop by Hop in a greedy manner.

IV. EXPERIMENTAL RESULTS

In this section we conduct experiments to evaluate our rout-
ing algorithm. The experiments are implemented in MATLAB
and C++ programming language.

A. Network Setup

We consider the network as a square of side length 50 units
where the nodes are deployed using 2-D Poisson process.
Each node has transmission radius of 3 units. Base station
is located in the center of the network and fault pattern is
exerted randomly within the arbitrary shape as inputs similarly
to the approach in [16]. The source node is the sink whereas
destination node is some where out of the loss region. We use
this network setup to run the experiments.
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Fig. 6. The Cost Function of The First Optimization Problem with w = 1
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Fig. 7. The Cost Function of The First Optimization Problem with w = 2

B. Convexity of Cost Function

In the first experiment, we have investigated the issue of
convexity of the cost functions. For this purpose we must
make sure that the second derivative of its cost function is
greater than zero. Fig. 6,7 depict the curve of the second
derivatives of the optimization problem of formula (5). The
results show that for different values of weight w, d; and d»
when the independent variables of the problem, i.e. o falls
within (=7, %), then the cost function is convex. Similarly,
for the second problem (9) with the same initial conditions,
the marginal bounds for 6 is [0, 7] (see Fig.8 and Fig.9).

C. Message Count

As the second experiment, we have compared our method
with loss unaware greedy routing and GPSR [3]. The com-
parison is done based on the number of sent messages via
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Fig. 9. The Cost Function of The Second Optimization Problem with w = 5.
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Fig. 10. Our routing algorithm vs. GPSR and loss unaware routing based
on number of transmitted messages in different loss probabilities.
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Fig. 11. Our routing algorithm vs. GPSR and loss unaware routing based on
average number of transmitted messages for the routes with different length.

these three routing algorithms through the paths between
sink and the destination node. We have considered message
retransmission whenever message loss occurs in the network.
The probability of message loss out of the high loss region is
considered moderate (around 5%) whereas the message loss
probability in the high loss region increases from 10 to 90
percent. The results are depicted in Fig. 10. We can see that
the suggested method outperforms the Greedy forwarding and
GPSR in terms of the number of transmitted messages.

The comparison of performance in these three routing
algorithms is depicted in Fig. 11. The figure reveals that
the number of total transmitted messages in the proposed
algorithm in short distance and long distance conditions(e.g.,
when the source and destination are 10 and 40 hops away.) are
about 26% and 32% respectively, lower than results previously
reported in companion algorithm in [3]. Also at the similar
conditions it performs nearly 35% and 52% better than [5].
One factor leading to this observation is the better ability of
the proposed algorithm in deciding between to route through
the loss region in low loss situations and then route around
the perimeter when the loss probability is excessively high.

V. CONCLUSION AND FUTURE WORK

In this paper, we presented a weighted region routing
algorithm as a new routing algorithm for lossy wireless sensor
networks which is superior to DSR and GPSR algorithms.
In this algorithm, the high loss environment is treated as a
weighted region and minimal most paths are found toward the
destination through the weighted region. Moreover, boundary
nodes decide forwarding strategy. As a future direction, we
would like to modify the algorithm so that the traffic load

on each lossy nodes to be taken into accounts. Comparing
the performance of the algorithm with existing fault tolerant
routing algorithms is the other future line of this study.

REFERENCES

[1] K. H. Willig, Protocols and Architectures for Wireless Sensor Networks,
John Wiley, New York, 2005.

[2] K. Akkaya, M. Younis, A survey of routing Protocols in Wireless Sensor
Networks”, Elsevier Ad Hoc Network Journal, Vol. 3, No. 3, pp. 325-249,
2005.

[3] B. Karp, H. T. Kung,“GPSR: greedy perimeter stateless routing for wire-
less network™, In Proceedings of the 6th annual international conference
on Mobile computing and networking (MobiCom '00), pp. 243-254, New
York, NY, USA, 2000.

[4] F. Kuhn, R. Wattenhofer, Y. Zhang, and A. Zollinger, “Geometric ad-hoc
routing: Of theory and practice”, In Proceeding of 22nd ACM Symposium
on the Principles of Distributed Computing (PODC), pp.63 - 72, Boston,
USA, 2003.

[5] D. B. Johnson, and D. A. Maltz, “Dynamic source routing in ad hoc
wireless networks”. In Proceeding of the Mobile Computing conference,
Vol.5, No. 5, pp. 153-181, 1996.

[6] C. E. Perkins, and E. M. Royer. “Ad-hoc on-demand distance vector
routing”. In Proceeding of 2nd IEEE Workshop on Mobile Computing
Systems and Applications, 1999.

[71 N. B. Priyantha, A. Chakraborty, and H. Balakrishnan, “The Cricket
Location-Support System”, In Proceedings of the 6th annual international
conference on Mobile computing and networking, pp. 32 - 43, Boston,
Massachusetts, USA, 2000.

[8] N. Bulusu, J. Heidemann, D. Estrin, and T. Tran, “Self-configuring
Localization Systems: Design and Experimental Evaluation”, ACM Trans
on Embedded Computing Systems TECS, Vol. 3, No. 1, pp. 24 - 60, 2004.

[9] B. Greenstein, D. Estrin, R. Govindan, S. Ratnasamy, and S. Shenker.
“DIFS: A Distributed Index for Features in Sensor Networks”. In Pro-
ceeding of the First IEEE International Workshop on Sensor Network
Protocols an Applications, pp. 163- 173, 2003.

[10] B. Leong, B. Liskov, and R. Morris. “Geographic routing without
planarization”. In Proceedings of the 3rd conference on 3rd Symposium
on Networked Systems Design and Implementation, 2006.

[11] B. Krishnamachari, S. Iyenger, “Distributed Bayesian Algorithms for
Fault-Tolerant Event Region Detection in Wireless Sensor Networks”,
IEEE Transactions on Computers, Vol. 53, No. 3, pp.241-250, 2004.

[12] X. Luo, M. Dong, Y. Huang, “On Distributed Fault-Tolerant Detection
in Wireless Sensor Networks”, IEEE Transactions on Computers, Vol.
55, No. 1, pp. 58-70, 2006.

[13] A. Abbasi, E. Ghadimi, A. Khonsari, N. Yazdani, M. Ould-Khaoua,
“A Distributed Clustering Algorithm for Fault-Tolerant Event Region
Detection in Wireless Sensor Networks”,In Proceeding Of Frontiers of
High Performance Computing and Networking ISPA 2007 Workshops,
pp. 493-502, 2007.

[14] E. Demaine, and J. O’Rourke: “Open Problems from CCCG 2006”.
In proceeding of the Canadian Conference on Computational Geometry
(CCCG 2007), pp. 277-280, 2007.

[15] J. O’Rourke, Computational Geometry in C (2nd Edition), Chap. 3
“Convex Hulls in 2D”, 1998.

[16] R. Sarkar, X. Zhu, J. Gao, and Joseph S. B. Mitchell. “Light-weight
Contour Tracking in Wireless Sensor Networks”, In Proceedings of 27th
Conference on Computer Communications. (IEEE INFOCOM’08), 2008.

[17] R. Graham, “An Efficient Algorithm for Determining the Convex Hull of
a Finite Point Set”, Information Processing Letters, Vol. 1, pp. 132-133,
1972.

[18] F. Preparata, S.J. Hong, “Convex Hulls of Finite Sets of Points in Two
and Three Dimensions”, Communications of the ACM, Vol. 20, No. 2,
pp. 87-93, 1977.

[19] A. M. Andrew, “Another Efficient Algorithm for Convex Hulls in Two
Dimensions”, Information Processing Letters, Vol. 9, No. 5, pp. 216-219,
1979.

[20] E. Ghadimi, A. Khonsari, N. Yazdani “Geographic Routing in Pres-
ence of the Loss in Wireless Sensor Networks”, Technical Report,
TRCSE2008-25, University of Tehran, 2008.

[21] S. Boyd, L. Vandenberghe, Convex Optimization, Cambridge University
Press, 2004.




<<
  /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 1.4
  /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


