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Abstract—Biosensors are a very promising technology that
will take healthcare to the next level. However, there are
obstacles that must be overcome before the full potential of
this technology can be realized. One such obstacle is that the
heat generated by implanted biosensors may damage the tissues
around them. Dynamic sensor scheduling is one way to manage
the heat generated by implanted biosensors. In this paper, the
dynamic sensor scheduling problem is formulated as a Markov
decision process. Not like previous works, the temperature
increase in the tissues caused by heat is incorporated into the
model. The solution of the model gives an optimal policy that
when executed, it will result in the maximum possible network
lifetime under a constraint on the maximum temperature
tolerable by the patient’s body. The optimal policy is compared
with two policies one of which is specifically designed for
biosensor networks. Numerical and simulation results show
the validity of the model and superiority of the optimal policy
produced by the model in terms of both network lifetime and
temperature increase.

Keywords—Biosensor networks, body networks, implanted
biosensors, thermal effects, bioheating, temperature increase,
dynamic sensor scheduling, Markov decision process.

I. INTRODUCTION

Investigating the potential of Wireless Sensor Networks
(WSNs) in healthcare is inevitable. This is due in part to the
needs of the healthcare sector and in part to the technological
push. For example, WSNs are believed to enable the paradigm
of pervasive healthcare. That is, healthcare that is available to
anyone, anytime and anywhere with the potential to success-
fully enhance quality of life while reducing healthcare cost.

Biosensors are a key player in facilitating pervasive health-
care. They are tiny wireless devices implanted into the body
of a patient or worn around a part of his body to monitor and
detect abnormalities and then relay data to the physician or
provide therapy on the spot. Consider, for instance, a glucose
biosensor which monitors the blood glucose level in a diabetic
patient. This sensor can be used to optimally control the
infusion of insulin into the patient or to initiate a prompt
medical intervention.

Implanted biosensors may have a thermal impact on the
tissues surrounding them. They generate heat which cannot
be dissipated easily. Power dissipation and radiation due to
wireless communication and recharging are the major sources
of heat. The generated heat manifests itself as a temperature
increase inside the tissues. Thus, if the blood flow is less than
optimal, the affected tissues might be damaged.

Prior works have suggested the use of sensor scheduling
to achieve goals such as minimizing the thermal effects of
biosensors [1] and maximizing the lifetime of WSNs [2].
However, the use of dynamic sensor scheduling to thermally
manage biosensor networks has not been addressed before in
the literature. As a first step in this direction, in this paper, we
model the thermal management problem in biosensor networks
as a Markov Decision Process (MDP) whose state includes
the temperature, remaining energy and state of the wireless
channel at each biosensor. The model is solved to find the
optimal policy which dictates how the biosensor network
should be operated in order to avoid a hazardous temperature
increase. The optimal policy is compared with two recently
published heuristic policies.

The remainder of the paper is organized as follows. First, an
overview of related works is given. Second, the system model
is described. After that, the MDP formulation of the system
model is presented. An example is provided in section V to
illustrate an application of the model. Then, in section VI,
the optimal policy produced by the proposed MDP model is
compared with two heuristic policies using simulation. Also, a
discussion and insights drawn from our experience are given.
Finally, some conclusions are offered.

II. RELATED WORK

There is a growing interest in biosensor networks. In par-
ticular, the analysis and design of efficient sensor scheduling
policies is attracting the most attention. For example, in [1],
the effect of leadership rotation in a cluster-based biosensor
network is studied. It was observed that rotating the role
of which node collects measurements from other sensors
and deliver them to the base station can significantly reduce
the temperature increase in tissues due to wireless commu-
nication. The computation of an optimal rotation sequence
involves using the Pennes’s bioheat equation [3] and the Finite-
Difference Time-Domain (FDTD) method [4] to calculate
the temperature increase due to a sequence. Because of its
time requirement, the authors proposed another scheme to
calculate the temperature increase. It is referred to as the
Temperature Increase Potential (TIP). It efficiently estimates
the temperature increase of a sequence. Using this scheme
and a genetic algorithm, they were able to find the minimum
temperature increase rotation sequence. They, however, did not
consider the effect of the wireless channel and limited energy.
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Fig. 1. A patient with three biosensors implanted into his body.

On the other hand, in [2], transmission scheduling for maxi-
mizing network lifetime when the wireless access point has the
information of all sensors’ instantaneous channel realizations
is considered. The problem is formulated as an MDP which
incorporates the effect the wireless channel and remaining
energy at each sensor. The MDP formulation contains an
inevitable terminating state which makes the sensor scheduling
problem an instance of the stochastic shortest path problem.
The MDP model is also extended to incorporate Markovian
fading channels. Two heuristic policies are analyzed. They are
the opportunistic and conservative scheduling policies. In the
former, the sensor with the best channel is always selected. In
the latter, however, the sensor with the most residual energy
is always selected. It was concluded that network lifetime
maximization requires an optimal tradeoff between channel
state information and remaining energy at each sensor.

Another interesting line of research deals with biosensor
networks with energy harvesting capabilities [5]. In this type
of WSNs, each sensor has an energy harvesting device that
collects energy from ambient sources such as vibration, light
and heat. In this way, the more costly recharging method
which uses radiation is avoided. The interaction between
the battery recharge process and transmission with different
energy levels was studied in [6]. The proposed policies utilize
the sensor’s knowledge of its current energy level and the
state of the processes governing the generation of data and
battery recharge to select the appropriate transmission mode
for a given state of the network.

Clearly, from the above discussion, there is a gap in our
current knowledge about biosensor networks. The interplay
between the initial energy a biosensor has, its temperature and
the state of the wireless channel has not been studied and thus
the optimal operating policy is unknown. This is where our
work differs from the above.

III. SYSTEM MODEL

A biosensor network is a system composed of tiny wireless
devices implanted into the body of a human being or animal
and a wireless access point. Figure 1 shows a biosensor
network consisting of three biosensors implanted into the body
of a patient and one wireless access point. The wireless access
point initiates the data collection process by determining which

biosensor should transmit its measurement. A biosensor is
selected for transmission based on the current network state
and some policy. The wireless access point is assumed to know
the channel realization and state of each biosensor at each
point in time.

A biosensor network can mathematically be modeled as a
discrete system which evolves in discrete time. Thus, the time
axis is divided into slots of equal duration ΔT and time t ∈ Z

+

is the time interval [tΔT, (t + 1)ΔT ). Control can only be
exercised at the beginning of a time slot and not at any other
time during the slot. A state represents the condition of the
system at the beginning of a slot. The goal is to find a policy
which specifies which control action to take in each state. A
policy is said to be stationary if the action it chooses at time
t depends only on the state of the system at time t.

Let Π be the set of biosensors that have been surgically
implanted in the body of a patient and at known locations.
Also, let Ωi be the set of biosensors which are neighbors to
biosensor i. Different criteria can be used to compute this set.
In this work, the Euclidean distance between biosensors is
used.

The location of a biosensor represents a critical point since
it experiences the maximum temperature increase. This is
because the tissues surrounding a biosensor might be heated
continuously due to the local radiation generated by the
biosensor itself and the radiation generated by its neighbors.
Therefore, in each time slot t, the state of a biosensor i is char-
acterized by two variables which are the current temperature
Tt(i) and remaining energy Et(i).

Each biosensor i has a battery with an initial energy of
E0. The energy required for a biosensor i to successfully
transmit its measurement to the base station is determined by
the state of the wireless channel in time slot t in which it
is scheduled. This transmission energy is a random variable
that is denoted by Wt(i) and is IID over all sensors and
time slots. Due to hardware and power limitations, Wt(i) is
discretely distributed over a finite set {ε1, ε2, ..., εL}, where
0 < ε1 < ε2 < ... < εL < ∞ and εj is the energy consumed
by a sensor in transmitting its measurement at the jth power
level.

In each time slot, the energy and temperature of the sched-
uled sensor change according to its transmission energy re-
quirement. Also, the temperatures of its neighbors change ac-
cordingly. On the other hand, the energies of non-neighboring
sensors remain the same and their temperatures decrease. In
order to compute the exact value of the temperature at any
location and time, the Pennes’s bioheat equation and the FDTD
method must be used. The FDTD method is a technique
that transforms the bioheat equation to a discrete form with
discrete time and space steps. However, due to the large
simulation time required before the temperature increase or
decrease reaches a steady state, this approach is not followed
here. Instead, the temperature decrease is assumed to be a
constant reduction which occurs whenever the sensor is not
transmitting and not a neighbor of a transmitting sensor. Also,
the temperature increase is assumed to be directly proportional
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to the energy consumed by the transmitting sensor.
Therefore, at the end of each time slot, the energy level at

each sensor i is given by the following equation:

Et+1(i) =
{

Et(i) if i �= a
Et(i) − Wt(a) if i = a

(1)

where a is the index of the sensor chosen for transmission.
Similarly, the temperature of each sensor i is given by the
following equation:

Tt+1(i) =
{ F(Tt(i),Wt(a)) if i = a | i ∈ Ωa

Tt(i) − τ if i �= a & i /∈ Ωa
(2)

where F is a function of the transmission power and current
temperature of the sensor scheduled for transmission and τ
is the amount by which the temperature of a non-neighboring
sensor decreases. The symbol | denotes the logical OR oper-
ator.

Finally, the wireless channel between the biosensors and
wireless access point is a Markovian fading channel. Hence,
the transmission energy requirement for a biosensor i follows
a Markov chain with L states and transition probabilities
P [Wt+1(i) = w′|Wt(i) = w], where w,w′ ∈ {εj}L

j=1.

IV. MDP FORMULATION

The purpose of the MDP formulation of the system de-
scribed in the previous section is to find a policy π that
prescribes the best action to take in each state of the system so
as to maximize the long-term expected lifetime of the system.
The policy π is a stationary policy which means that it is
independent of time and depends only on the state of the
system. Next, we give the details of the MDP model.

A. State Set

The state of the system with |Π| biosensors at time t is
described by a (3 × |Π|)-dimensional vector. That is,

st = {(Tt(1), Et(1),Wt(1)), (Tt(2), Et(2),Wt(2)), ..., (3)

(Tt(|Π|), Et(|Π|),Wt(|Π|))}
Let S be the set of possible system states. Then, the number

of possible system states is |S| = |T ||Π| × |E||Π| × |W ||Π|,
where |T |, |E| and |W | are the numbers of possible tem-
peratures, residual energies and transmission energy levels,
respectively.

The system enters a terminating state when any one of the
following two conditions is true:

1) Temperature of any biosensor is harmful (i.e., Tt(i) >
Tmax, where Tmax is a maximum threshold on the
allowed temperature increase), and

2) A biosensor cannot transmit its measurement due to lack
of enough energy (i.e., Et(i) < Wt(i)).

Once the system is in a terminating state, the system must be
halted to protect the patient. The system can then be restored
to an initial state by recharging the biosensors and letting them
cool down.

B. Action Set

In each time slot, based on the current state of the system,
the base station chooses an action (i.e., a biosensor to transmit
its measurement). The set of possible actions consists of the
indexes of all biosensors. In other words, the set of actions
available in each state s ∈ S is A(s) = {1, 2, ..., |Π|}.

C. Reward Function

Let R(s, a) be the instantaneous reward earned by the
network due to action a ∈ A(s) when the system is in state
s ∈ S. Since the goal is to maximize the expected network
lifetime, the reward function can be defined as

R(s, a) = 1

which assigns a unit reward to each time slot as long as
the network is in a non-terminating state. Therefore, the
expected sum of rewards obtained before the network reaches
a terminating state represents the network lifetime. It should
be pointed out that the expectation is taken over all possible
state sequences generated by a given policy.

D. Transition Probability Function

The behavior of the system is described by |A| |S| × |S|
transition probability matrices. Each matrix is denoted by
Pst,st+1(a) which is the probability that choosing an action
a when in state st will lead to state st+1. More formally,
Pst,st+1(a) can be rewritten as the following:

P[st+1|st, a = k] =
∏
i∈Π

{
P [Tt+1(i)|Tt(i),Wt(i), a = k] × (4)

P [Et+1(i)|Et(i),Wt(i), a = k] × P [Wt+1(i)|Wt(i)]
}

E. Value Function

The thermal management problem is formulated as an
infinite-horizon MDP using the average reward criterion [7].
So, let Vπ(s0) be the expected network lifetime given that the
policy π is used with an initial state s0. Then, the maximum
expected network lifetime V ∗(s0) starting from state s0 is
given by

V ∗(s0) = max
π

Vπ(s0) (5)

The optimal policy π∗ is the one that achieves the maximum
expected network lifetime at all non-terminating states. Hence,
it gives the optimal sensor transmission schedule.

The Relative Value Iteration (RVI) algorithm [8] is used to
numerically solve the following recursive equation for n > 0

Vn(s) = max
a∈A(s)

[
R(s, a) +

∑
st+1∈S

P(st, st+1, a)Vn−1(st+1)
]

(6)
In (6), the subscript n denotes the iteration index. As n →

∞, Vn → V ∗.
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Fig. 2. Expected network lifetime vs. initial energy for different values of
Tmax.

V. EXAMPLE

In this section, we use the MDP formulation presented
earlier to model the biosensor network shown in Figure 1.
The biosensors are indexed from one to three. The neighbors
of each biosensor are as follows:

• Ω1 = {2}
• Ω2 = {1, 3}
• Ω3 = {2}

Also, the F function in (2) is defined for each biosensor i as

F(Tt(i),Wt(a)) = Tt(i) + Wt(a).

The channel for each biosensor is modeled as a two-state
Markov chain with the following transition probability matrix[

0.3 0.7
0.2 0.8

]
.

A biosensor requires k units of energy to successfully transmit
its measurement when its channel is in state k ∈ {1, 2}.

The MDP model of the above system is solved using the
RVI algorithm. The initial state of the network is assumed to
be {(0, E0, 1), (0, E0, 1), (0, E0, 1)}. The expected network
lifetime is the value calculated by the RVI algorithm for the
initial state.

Figure 2 shows the expected network lifetime for different
levels of initial energy (E0) and maximum allowed temperature
increase (Tmax). For example, for Tmax = 3 (i.e., a maximum
temperature of three units is allowed), the maximum expected
network lifetime is 2.875. This can be achieved with an initial
energy of 4 units. As the curve for Tmax = 3 shows, increasing
the initial energy will not increase the expected lifetime due
to the limit on the maximum allowed temperature increase.

The initial energy of a biosensor might also become a
limiting factor. For example, for Tmax = 8, E0 limits the
maximum expected lifetime over the range of initial energies
from 2 to 6. After that, Tmax becomes the limiting factor. In
this example, the maximum expected network lifetime which
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Fig. 3. Optimal actions when E(1) = E(2) = E(3) = 3, W(1) = W(2) = 2 and
W(3) = 1, T = 5 and E0 = 5.

can be achieved with Tmax = 8 is 7.265 with an initial energy
of 7 units.

Another interesting issue is the amount of energy which
remains in biosensors after the system is halted due to a high
temperature increase. For example, from Figure 2, it can be
seen that for E0 = 4, increasing Tmax leads to a noticeable
increase in the expected lifetime of the network. This indicates
that the amount of initial energy must be determined carefully.
This is because an excessive amount of remaining energy
means that the patient has been exposed to an unnecessary
temperature increase when the biosensors implanted in his
body were charged. Thus, the measurement process has been
started on already heated organs.

Figure 3 shows the actions the optimal policy makes when
the remaining energy at each biosensor is fixed at three and
the transmission energies of biosensors 1 and 2 are both two
and that of biosensor 3 is one. E0 and Tmax are both 5. After
analyzing the data, it is found that biosensor 3 is selected for
transmission in 64% of the system states since it results in the
minimum temperature increase. This is obvious since only one
unit of energy is required for a successful transmission and the
size of its neighborhood is one. Biosensor 2 is never selected.
Biosensor 1, however, is selected when the temperature at
biosensor 3 or its neighbor (biosensor 2) is 4. This is because if
any one of them is selected, the system will enter a terminating
state. So, biosensor 1 is selected to let biosensor 3 cool down
and thus lengthen the network lifetime or to distribute heat
evenly if the network is going to enter a terminating state.

VI. SIMULATION RESULTS AND DISCUSSION

In this section, we compare the performance of the optimal
policy produced by the proposed MDP model with that of the
TIP-based and most residual energy policies. The biosensor
network in Figure 1 is simulated with Tmax = 7. Each data
point is the result of 1000 simulation runs. The simulator is
written in Matlab [9].

The TIP-based policy (or the optimal rotation sequence) is
computed as described in [1]. The optimal sequence is (3,1,2).
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The peak potential is 0.148 and is experienced by biosensor
2.

Figure 4 shows the simulated lifetime of the biosensor
network when the initial energy is varied from 2 to 10.
Essentially, the network lifetime increases as the initial energy
increases. However, after a threshold (around 4), the lifetime
curve starts to level off for all policies. Again, this is because
the limit on the maximum allowed temperature increase is
reached.

Clearly, the optimal policy outperforms the other two poli-
cies. The TIP-based policy performs the worst. The main
reason for its poor performance is that the TIP-based policy
does not account for the effects of the wireless channel. On
the other hand, the policy based on the most residual energy
performs better than the TIP-based policy. This is because it
always chooses the sensor which consumes the least amount
of energy for transmission. Hence, the gap between its curve
and that of the optimal policy is smaller. Nevertheless, its
performance cannot reach the performance of the optimal
policy since temperature is not considered explicitly.

Next, the performance of the three policies in terms of
temperature increase is compared. The initial energy is fixed at
E0 = 7. The temperature at biosensor 2 is chosen as a metric.
This is because biosensor 2 belongs to the neighborhoods of
both biosensors 1 and 2. Thus, it might be heated continuously.

Figure 5 shows the temperature at biosensor 2 over four time
slots. As expected, the TIP-based policy gives the maximum
temperature increase. A closer examination of the simulation
data reveals that biosensor 2 has indeed been continuously
heated. This in turns leads to a larger temperature increase and
thus shorter lifetime since the maximum allowed temperature
is approached very fast.

Both the most residual energy and optimal policies give
a significant improvement over the TIP-based policy. The
performance of the two policies is slightly the same over the
first two time slots. Then, the optimal policy shows a lower
temperature increase over the remaining time slots.

The above observation is very interesting since the goal
of the TIP-based policy is to give a minimal temperature
increase rotation sequence. However, since the the wireless
channel and its dynamics are not taken into account, the
precomputed rotation sequence will most probably lead to a
larger temperature increase when implemented in practice.

VII. CONCLUSIONS

The future of biosensor networks is bright. However, much
remains to be done to define the full potential of this tech-
nology. In this paper, we have taken one step further in
understanding the thermal management problem in biosensor
networks. The problem is modeled as a Markov decision
process to obtain an optimal policy for the operation of
the biosensor network. The optimal policy outperforms the
policies based on the most residual energy and temperature
increase potential. This is because the optimal policy gives the
best balance between transmission energy consumption and the
resulting temperature increase.

REFERENCES

[1] Q. Tang, N. Tummala, S. Gupta, and L. Schwiebert, “Communication
scheduling to minimize thermal effects of implanted biosensor networks
in homogeneous tissue,” IEEE Transactions on Biomedical Engineering,
vol. 52, no. 7, pp. 1285–1294, July 2005.

[2] Y. Chen, Q. Zhao, V. Krishnamurthy, and D. Djonin, “Transmission
scheduling for optimizing sensor network lifetime: A stochastic shortest
path approach,” IEEE Transactions on Signal Processing, vol. 55, no. 5,
pp. 2294–2309, May 2007.

[3] H. H. Pennes, “Analysis of tissue and arterial blood temperature in the
resting human forearm,” Journal of Applied Physiology, vol. 1, no. 1, pp.
93–122, July 1948.

[4] D. M. Sullivan, Electromagnetic Simulation Using the FDTD Method.
IEEE Press, 2000.

[5] G. Z. Yang, Body Sensor Networks. Springer, 2006.
[6] A. Seyedi and B. Sikdar, “Energy efficient transmission strategies for

body sensor networks with energy harvesting,” in Proc. Conference on
Information Sciences and Systems. IEEE, 2008, pp. 704–709.

[7] M. L. Puterman, Markov Decision Processes: Discrete Stochastic Dy-
namic Programming. Wiley, 2005.

[8] D. P. Bertsekas, Dynamic Programming and Optimal Control, Volume I.
Athena Scientific, 2000.

[9] The MathWorks, Inc. [Online]. Available: http://www.mathworks.com

This full text paper was peer reviewed at the direction of IEEE Communications Society subject matter experts for publication in the IEEE CCNC 2010 proceedings



<<
  /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


