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 Abstract - With the development and progress of science and 
technology, the requirement of intelligent algorithm performance 
in the field of path planning is constantly improved. It is very 
important to improve the performance of intelligent algorithm 
and apply it in the field of path planning. In order to overcome 
the problem that ant colony algorithm tends to fall into local 
optimal in the early stage and converge slowly in the late stage. 
This paper proposed an ant colony algorithm based on adaptive 
pheromone updating strategy and enhanced negative feedback 
mechanism. The simulation results show that the improved ant 
colony algorithm is superior to the traditional ant colony 
algorithm and solves the problem of insufficient convergence in 
the early stage and low convergence in the late stage. Finally, the 
algorithm is tested by spherical robot. The experimental results 
show that the improved ant colony algorithm overcomes the 
shortcomings of traditional algorithms and verifies the 
effectiveness and convergence of the algorithm. 
 

Index Terms - Path planning. Negative feedback mechanism. 
Pheromone updating strategy. ANT colony Algorithm.  

I.  INTRODUCTION 

At present, Amphibious robots has attracted more and 
more attention [1]. For example, pipeline inspection, 
resource development and other aspects [2-4]. The 
difficulty lies in how to find a safe path when the 
surrounding environment is complex and unknown. The 
development of path planning also provides a security 
guarantee for the robot to perform tasks in a practical, safer 
and more reliable way [5]. Global optimal path planning is 
an important problem in amphibious mobile robot 
navigation. There are many solutions to this problem. For 
example, artificial potential field method, fuzzy control and 
biological heuristic algorithm [6-10].  

Generally speaking, path planning methods include 
the following two kinds: one is the optimal path planning 
algorithm composed of exhaustive method, mathematical 
planning method and dynamic path planning; the other is 
heuristic algorithm, including ant colony algorithm, genetic 
algorithm and simulated annealing algorithm [11-14]. 
Among them, the optimal path planning algorithm is 
particularly different, because the calculation time will 

increase sharply with the increase of system scale [15-17]. 
Up to now, many practical problems, such as travel agent 
problem, discrete optimization problem, optimal control 
problem, discrete optimization problem and so on, have 
been successfully solved by ant colony algorithm, Ant 
colony algorithm has been widely used in robotics [18-20].  

It is easy to fall into the local optimal in the early stage 
and the convergence is insufficient in the late stage. To 
solve the above problems, an adaptive pheromone updating 
strategy and negative feedback mechanism are proposed in 
this paper. The feasibility is proved by simulation 
experiments, and the effectiveness of the algorithm is 
verified by spherical robot. 

The rest of this article is organized as follows. In the 
next section, we will introduce the overall structure of the 
spherical robot. The third section introduces the method of 
improved ant colony algorithm, and the fourth section gives 
the simulation results of the improved algorithm. In the 
fifth section, the experiment verifies the feasibility of the 
algorithm. The sixth section gives the conclusion. 

II.  STRUCTURE OF THE SPHERICAL AMPHIBIOUS ROBOT 

As shown in Figure 1, the upper half of the robot is 
made up of a hemispherical waterproof shell made of 
acrylic material. In order to increase the waterproof 
performance, the outer part is coated with waterproof glue, 
and a reasonable space is designed for the placement of 
sensors. Meanwhile, the structural design is improved to 
improve the crawling speed and stability of the robot on the 
land. In order to measure the state of the robot, we install a 
gyroscope in it, and at the same time. In order to increase 
the stability of its movement on land, two shaped supports 
are used to fix the four legs. In order to realize obstacle 
avoidance of the robot, ultrasonic ranging sensor is added 
in the robot.  

By controlling the voltage, the speed of the water jet 
motor can be controlled to achieve the force and torque of 
the robot. By controlling the Angle of the servo motor, the 
robot can float up and down[21-23]. 



 

               
                (a)   Overall structure                     (b) The leg structure 

                    
(c)  come-up                                      (d) dive 

Fig. 1 Structure of the Spherical Amphibious Robot  

III.  PATH SEARCHING METHOD BASED ON ACO 

ALGORITHM 

On the one hand, the height of the obstacle needs to be 
ignored. On the other hand, irregular obstacles need to be 
regularized. Figure 2 can be used as the amphibious robot's 
path planning environment. There are four irregular 
obstacles in it, and its size is 200*200 square centimeters. S 
and T represent the starting point and the end point 
respectively [24-25]. 
 

 
Fig. 2 An environment and its maklink graph. 

The free space of amphibious robot in the environment 
refers to the space where the robot can move freely. Next, 
maklink line is established in the generated two-
dimensional path planning space. V1 and V2 are used to 
represent the midpoints of free connection line maklink. In 
order to provide a feasible path for the movement of 
amphibious robot. The total number of these free 
connection lines is represented by I on the maklink graph. 
Taking Fig. 2 as an example, the maklink diagram formed 
is shown in Fig. 3. 

 

 
Fig. 3 Network graph for free motion of robot 

 

 In this part, the improved ant colony algorithm is used 

to find the sub-optimal. A key to using Dijkstra is to 
compute the cost function of the path. In general, the cost 
function can be represented by the sum of the weights of all 
the edges on the path, and each edge has a corresponding 
weight, whose weight is represented by the length of the 
edge. In order to compute the shortest path, the weight 
adjacency matrix of the grid graph is defined by Dijkstra 

algorithm . 

[ ][ ] ( , ),  if edge(v ,v ) E
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For the example given in Fig. 6, using the Dijkstra 
algorithm the sub-optimal path is obtained as  

TVVVVVVS →→→→→→→ 111312678 which is shown 
in Fig. 4. 
 

 
Fig.4 The sub-optimal path generated by Dijkstra algorithm 

Firstly, the solution of the path generated by Dijkstra 
algorithm is saved in the space of sub-optimal solution.  



In order to make the generated path shorter, ant colony 
algorithm is integrated on the basis of the original algorithm. 

 
A.    Linear Representation of Solution Space of Sub-
optimal Path 

The endpoint of the existing Li are )0(
iP  and )1(

iP .The 

other points on each maklink free link Li can be expressed as 
(0) (1) (0)( ) =  + ( ),  [0,1],  i=1,2,...,d      (2)i i i i i i iP P P PΓ Γ − Γ ∈  

 iΓ is the parameter. the sequence number of the free 

connecting line in the solution space. Each parameter 
corresponds to a feasible node, TPPPS d),(...,)(),(, d2211 ΓΓΓ ，  forming 

understanding space 1E . Since the optimization of the 

algorithm is based on the path length benchmark, it is also 
necessary to divide each maklink free connecting line by the 
fixed distance method. Set length is α ,So the partition 
number of each maklink free line is 
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As a result, N + 1 nodes can be selected. 
 

B.    Node Selection 
A sub-optimal path has been found above, on which 

the improved ant colony algorithm is used to find an 
optimal path( ，，，，， dΓΓΓΓ ...321 ),Combined with the 

distance division of formula (3), it is equivalent to divide each 
parameter into N equal parts, such as formula (4). From 
formula (3), it is known that there are n + 1 feasible nodes on 
each free connecting line. The corresponding assumption is 
that the number of ants is m, the starting point is s, and the 
ending point is t. the optimization path of the basic ant colony 
algorithm can be expressed as 
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The feasible nodes on each free connecting line are expressed 
as 

[ ](0) (1) (0)
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In the formula, )( dd ΓP  is the node corresponding to 
the parameters of the free connecting line in the suboptimal 
solution space E1.When each ant selects the node on the 
next MAKLINK free connection line, it transfers to the 
next node with probability (7) select the point that can 
make formula (7) reach the maximum. The probability state 
transfer formula of ants is: 

, ,
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βα， represents the important process of pheromone and 

heuristic information respectively degree J is to select the next 
node according to roulette. )(ij tτ  represents the pheromone 

content at the node, )(ij tη  stands for heuristic value. As an 

adjustable parameter: 

,
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The denominator in the formula represents the Euclidean 
distance between two nodes. The definition of Euclidean 
distance is given above.   
 
C.    Improved Adaptive Pheromone Update Rules 

Node information update mainly refers to the real-time 
update of pheromone and the global update of path. Each ant 
must update the pheromone of current node before selecting 
the next node. The update formula is: 

, , 0( ) (1 ) ( )                                                              (9)i j i jt tτ ρ τ τ ρ= − +  
The volatilization coefficient ρ  represents the volatilization 

degree of pheromone. 0τ is the initial value of pheromone. 

After each iteration, when all ants traverse all feasible paths 
from s to t, the pheromones of all points on the path need to be 
updated globally. The updating formula is: 
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kL  is the path length. the value of ρ  directly affects the 

efficiency of the algorithm, and the enhanced positive 
feedback makes the algorithm converge quickly. so it is very 
important for the algorithm to adopt the adaptive dynamic 
adjustment rule of pheromone volatility coefficient in the 
process from the beginning to the output of the optimal 
solution. In this paper, the information volatilization 
coefficient increases with the number of iterations: 

0
max

(1 ) ( )                                                                (12)C

C

N

N
ρ ρ= − ×

 
0ρ is the initial definition of pheromone volatilization 

Coefficient, cN  represents the current number of iterations 

of statistical algorithm. maxcN represents the maximum 
number of iterations of the algorithm. Therefore, the 
improved global update rule of path pheromone is: 

,( +1) (1 ) ( )                                                     (13)ij ij i jt tτ ρ τ ρ τ= − + Δ  
 
D.    Increase the Negative Feedback Mechanism 

The positive feedback mechanism is a unique feature 
of ant colony algorithm. On the one hand, the positive 
feedback mechanism accelerates the convergence speed of 
ant colony algorithm, and on the other hand, it also leads to 
the local optimum. Therefore, it is particularly important to 
balance the positive feedback mechanism. When 
constructing paths, pheromones are stored in the optimal 
path as well as the worst path. In order to better balance the 
problems, in the ant colony algorithm, each ant uses the 
following formula (14) to select the probability of the next 
city, and combines with the adaptive pheromone updating 



rules to update the pheromone. So that the positive 
feedback pheromones cannot be too much concentrated on 
one path： 

, , ij

,u , ij

[ ( )] [ ( )] [ ( )]
, u allowed

                 (14)[ ( )] [ ( )] [ ( )]

0                                                , otherwise 

i j i j
Nk

ij i i u

t t t

P t t t

α β γ

α β γ

τ η δ ϕ
τ η δ ϕ

 −
∈=  −


  
δ represent the upper limit of the negative feedback 

mechanism pheromone for the worst path, γ  is the heuristic 
information factor of the negative feedback mechanism, the 
formula for )1(j,i +tϕ  is as follows: 

, , ,( 1) (1 ) ( )                                                 (15)i j i j i jt tϕ ρ ϕ ρ ϕ+ = − + Δ
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According to the previous section on the specific 
improvement of the basic ant colony algorithm in this 
section, the path for the implementation of the specific 
steps. The specific steps are as follows:  
        Step 1. By using Dijkstra, you first find a sub-optimal 
path( S → P1→ P2→. . . → Pd→ T) without collisions. 
        Step 2. m is the number of ants; specify the values of 
parameters and. Defines a one-dimensional array to hold 
information in each path node. 
        Step 3. Initially, the ant needs to be placed at the starting 
point, where the number of iterations starts at 1 and the 
maximum number of iterations is set to NC. 

Step 4. Set i = 1. 
Step 5. Set k = 1. 
Step 6. ANT k Selects a node on line iL by using (14), 

First, ant K is moved to this node, then the node is saved in 
the path, and finally the pheromone concentration of this 
node is updated by the local pheromone update rule. 

Step 7. Set k=k+1. If k is less than or equal to m, you 
need to return to the previous step. Otherwise, proceed to the 
next step. 
        Step 8. Next, set I = I +1. If I is less than or equal to d, 
return to the previous step. Otherwise, proceed to the next 
step. 

Step 9. Move the ant from its current position to the goal 
T. 

Step10. Calculate the moving path of each ant, The 
parameter value of each line is deduced to determine the 
position of the node on the free connection line. The two 
connections of the nodes are the moving path of ants, and the 
European distance accumulation between the two points is the 
path length. 

Step11. Compare the current generated path, find the 
shortest path, compare the shortest path with the previous 
shortest path to get the latest shortest path and save 

{ *
d

*
3

*
2

*
1 ,...,,, ΓΓΓΓ }. 

        Step12.  Global update rules update pheromone content 
of each node after each iteration. 

Step13. If t=t+1, if t<NC and the fitness of each 
generation is still very active, then step 6 is returned. If 
t>NC or the fitness of each generation converges to stable, 
the output shortest path and its corresponding parameters 
{ *

d
*
3

*
2

*
1 ,...,,, ΓΓΓΓ }. 

 
Ⅳ. SIMULATION ANALYSIS 

 
The simulation Experiment is based on maklink visual 

graph method to establish two-dimensional path planning 
space, As shown in Figure 5, it is a traditional ant colony 
algorithm. It can be seen from the figure that this algorithm 
has insufficient convergence in the later stage. The 

parameters were set as β  = 2,  ρ  = 0.1, 0τ = 0.0005, m = 
10,δ =10,γ =2.  

Fig. 6 shows the simulation results.   Obviously, the 
improved algorithm, which is also the key to overcome the 
local optimal problem. Because of the improved ant colony 
algorithm in this paper the pheromone update rule, using 
adaptive pheromone update strategy as well as the negative 
feedback mechanism, makes the pheromone attenuation 
coefficient with the algorithm gradually increased with the 
increment of the number of iterations, which makes the 
iterative initial pheromone legacy path node degree is 
higher, weakened the ant colony algorithm for the positive 
feedback effect premature convergence to local optimal 
path, increase the randomness of the algorithm. 

The low degree of pheromone residue in the late 
iteration makes the algorithm quickly move to the optimal 
path and improves the convergence rate of the algorithm.  

Therefore, from the local perspective of path planning, 
increases the randomness of the algorithm in the early stage 
and improves the stability of the convergence in the later 
stage. 

 

 
Fig. 5 Convergence results before improvement 



 
Fig. 6 Convergence results after improvement 

 

V. EXPERIMENTAL TEST AND RESULT ANALYSIS 
 

 As shown in FIG. 7, obstacles are set up in the 
experimental site. The environment consists of four 
obstacles, marked as obstacles 1, 2, 3, and 4. The vertices 
of each obstacle are denoted by A, B, C, and D. This 
experiment verifies the proposed path planning algorithm 
so that the robot can successfully avoid obstacles from the 
starting point and reach the end point. 

A.     Data Processing Method for NDI System 
In order to accurately describe the spherical 

underwater robot path, we need the robot's location 
information collection and feedback, so this article adopted 
(NDI) optical positioning system to position the spherical  
robot, NDI is based on the binocular stereo vision tracking 
and positioning of optical navigation equipment, and 
recovering the object on the basis of the principle of 
parallax three-dimensional geometry information, 
reconstruction of 3d object outline and position. It has USB 
data communication, wireless Wi-Fi transmission, high-
speed Ethernet transmission and other data transmission 
modes.  

NDI dynamically determines the position of any tool 
in a specific THREE-DIMENSIONAL space by following 
the passive markers on the passive rigid body, and tracks 
one or more wireless tools in real time, with a tracking 
accuracy of 0.15mm. aim-position optical positioning 
system was used to obtain the position of the spherical 
under water robot and to feed back the position information 
to the robot.  

The spherical underwater robot is mounted with a 
passive rigid body fitted with an optical positioning system. 
The cross center of the passive rigid body is a passive 
marker, and NDI tracks the position of the passive marker 
by collecting the location of the passive marker in real 
time. 

 
Fig. 7 Spherical mobile robot experimental environment platform.  

B.    The Experiments of Motion 
First, model the environment. The experimental 

environment was conducted in a flat area of 200*200cm, 
and the vertex coordinates of the obstacles were recorded, 
as shown in table 1. Then input the coordinates of the 
obstacles into the upper computer, and plan the path in the 
upper computer. The controller is responsible for 
encapsulating the calculated data into specific information, 
such as steering speed, linear speed, and so on, and 
publishing it to the hardware platform. Control the robot to 
complete navigation tasks. the collected data to obtain the 
robot's crawling trajectory, as shown in figure 8. As shown 
in figure 9, verifying the effectiveness of the improving 
algorithm. 

    
Fig. 8 Experimental trajectory of spherical mobile robot 

 

TABLE I 
 VERTEX COORDINATES OF OBSTACLES 

 A B C D 
Obstacle 1 50,160 40,140 60,120 80,140 

Obstacle 2 100,160 180,160 140,100  

Obstacle 3 50,80 50,40 80,30 80,80 

Obstacle 4 140,60 120,40 170,40  



 

         
(a)  t=1s                                               (b)  t=5s 

         
(b)  t=9s                                              (d)  t=13s 

              
(e)  t=17s 

Fig. 9 Spherical robot path planning experimental. 

Ⅵ. CONCLUSIONS AND FUTURE WORK 

In this paper, an improved ant colony algorithm is 
proposed to solve the problems of Dijkstra and ant colony 
algorithm in path planning. The adaptive pheromone 
updating strategy and negative feedback mechanism are 
added to the traditional ant colony algorithm. The 
deficiency of ant colony algorithm is solvedSimulation 
results show that the algorithm is efficient and convergent. 
Finally, the improved algorithm is applied to the actual 
environment to make the robot walk safely. In the future, 
we will study path planning for multiple target points. 

ACKNOWLEDGMENTS 

This research is supported by National Natural Science 
Foundation of China (61703305), Key Research Program of 
the Natural Science Foundation of Tianjin (18JCZDJC38500) 
and Innovative Cooperation Project of Tianjin Scientific and 
Technological (18PTZWHZ00090). 
 

REFERENCES 
[1] Huiming Xing, Shuxiang Guo, Liwei Shi, Xihuan Hou. “Performance 

Evaluation of a Multi-Vectored Water-Jet Propellers Device for an 
Amphibious Spherical Robot”, In Proceedings of the IEEE International 
Conference on Mechatronics and Automation, 2018 

[2] Xihuan Hou, Shuxiang Guo, Liwei Shi, Yu Liu. “Hydrodynamic 
Analysis of a Novel Thruster for Amphibious Sphere Robots”, In 
Proceedings of the   IEEE International Conference on Mechatronics and 
Automation, 2018 

[3] Shuoxin Guo, Shuxiang Guo, Liushuai Zhang, Yi Yao. “A hybrid 
propulsion device for the spherical underwater robot”, In Proceedings of  
IEEE international conference on mechatronics and automation, 2017 

[4] Wei He, Shuzhi Sam Ge, Shuang Zhang. “New potential functions for 
mobile robot path planning”, Computer Engineering & Software, vol. 
38, no.1, pp.11-15,2017. 

[5]  Chunfeng Yue, Shuxiang Guo, Maoxun Li, Yaxin Li. “Mechatronic 
system and experiments of a spherical underwater robot”, Journal of 
Intelligent and Robotic Systems, vol. 22, no.3, pp.25-29, 2015 

[6] Boschian V, Pruski A. “Grid modeling of robot cells: a memory-
efficient approach”, Computer and Modernization, vol. 27, no.1, pp.54-
58,2018. 

[7] Yung, Nelson H. C.Ye, Cang. “An intelligent mobile vehicle navigator 
based on fuzzy logic and reinforcement learning”, Science And 
Technology Review, vol. 33, no.3, pp.84-89,2015. 

[8] Danilo Alves de Lima, Alessandro Victorino.“A hybrid controller for 
vision-based navigation of autonomous vehicles in urban environments”, 
International Conference on Security, Pattern Analysis, and Cybernetics, 
vol. 58, no.2, pp.564-568,2017. 

[9] Prieto Javier, Mazuelas Santiago, Win Moe. “Context-aided inertial 
navigation via belief condensation”, IEEE Transactions on Signal 
Processing, 2018 

[10] Scaramuzza D, Achtelik M C, Doitsidis L. “Vision-controlled micro 
flying robots: from system design to autonomous navigation and 
mapping in GPS-denied Environments”, IEEE Transactions on 
Biomedical Engineering, vol. 64, no.5, pp.1169-1177, 2017. 

[11] Lee Ki-Beak, Myung Hyun, Kim Jong-Hwan. “Online multi objective 
evolutionary approach for navigation of humanoid robots”, IEEE 
Transactions on Industrial Electronics,2015 

[12]  Almansa-Valverde Sergio, Castillo Jose Carlos. “Mobile robot map 
building from time-of-flight camera”, Industrial Engineering & 
Management, vol. 22, no.3, pp.1-6,2017. 

[13] Lau Boris, Sprunk Christoph, Burgard Worffram. “Efficient grid-based 
spatial representations for robot navigation in dynamic environments”, 
First International Conference on Embedded & Distributed Systems, vol. 
86, no.1, pp.1-6,2017. 

[14] Huang G P, Mourikis A I, Roumeliotis S I. “A Quadratic complexity 
observability constrained unscented Kalman filter for SLAM”, IEEE 
Transactions on Robotics, 2019 

[15] Tsai C.-C, Huang H C, Chan C K. “Parallel elite genetic algorithm and 
its application to global path planning for autonomous robot navigation”, 
IEEE Transactions on Industrial Electronics, 2019 

[16] Guanzheng Tan Z, Huan He, Sloman Aaron. “Global optimal path 
planning for mobile robot based on improved Dijkstra algorithm and ant 
system algorithm”, Communications, vol. 93, no.2, pp.481-502,2017. 

[17] W. Hess, D. Kohler, H. Rapp and D. Andor. “Real-time loop closure in 
2D LIDARSLAM”,2019 IEEE International Conference on Robotics 
and Automation, 2019 

[18] Niko Snderhauf, Trung T. Pham. “Meaningful maps with object-oriented 
semantic mapping”, International Journal of Control Automation and 
Systems, vol. 17, no. 9, pp. 2331-2342, 2019. 

[19] Zhendong Zhong, Jian Guo, Shuxiang Guo, Lin Bi, “Characteristic 
Analysis in Water for an Amphibious Spherical Robot”, Proceedings of 
International Conference on Mechatronics and Automation, vol. 63, 
no.2, pp.2088-2093,2015. 

[20] Xin Pan, Xusheng Wu, Xinguo Hou. “Global path planning based on 
genetic-ant hybrid algorithm for AUV”, Journal of Huazhong University 
of Science & Technology, vol. 45, no.5, pp. 45-49 and 76,2017. 

[21] Haiming Shen. “A study of welding robot path planning application 
based on Genetic Ant Colony Hybrid Algorithm”, IEEE, Advanced 
Information Management, Communicates, Electronic and Automation 
Control Conference, pp.1743-1746,2017. 

[22] Zheng Zhu, Shirong Liu, Baotao Zhang. “Research on Global Path 
Planning of Mobile Robot Based on Ant Colony Algorithm”, 
Transactions of the Chinese Society of Agricultural Machinery, vol. 45, 
no.6, pp. 53-57,2014. 

[23] Yufei Zhuang, Sharma, Sanjay. “Efficient collision-free path planning 
for autonomous underwater vehicles in dynamic environments with a 
hybrid optimization algorithm”, Ocean Engineering, vol. 127, pp.190-
199,2016. 

[24] Merazka Fatiha, “VQ codebook design using hybrid ant colony 
algorithm for speech line spectral frequencies”, First International 
Conference on Embedded, vol. 93, no.5, pp.1-6,2017 

 


	Search
	Print


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


