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ABSTRACT 
The field of automated video surveillance has experienced 
increased research interest due to falling costs of video 
sensors, increasing security concerns, and the need for 
improved algorithm for extracting high-level information 
from video sequences. The analysis of human activities 
and their environment within the context of security 
provides information enabling the proactive identification 
of anomalous behavior. This makes human detection a 
prerequisite for the automatic extraction of higher level 
information, such as the recognition of the activities of 
individual humans. In this paper, we approach the 
challenge of detecting humans within video sequences as 
a classification task; moving objects in the foreground are 
either human or non-human. The classification approach 
presented in this work is based on motion (periodic 
motion detection), appearance (skin color detection), and 
shape (MPEG-7 shape descriptors). A modular 
infrastructure for data collection, object instantiation, and 
tracking was also implemented. 
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1 Introduction 
 
The challenge of automatically extracting high-level 
information from video sequences has been a subject of 
research interest for over three decades. Even though the 
advances have been significant, each solution is fallible in 
certain circumstances. There is tremendous room to 
improve previous research as well as to propose new 
solutions.  
 
Currently, lower prices of remotely-accessible 
surveillance cameras, compounded by ever-increasing 
security considerations have stimulated the development 
of surveillance centers that collect and observe the visual 
information. However, security personnel face the risk of 
being overwhelmed with massive amounts of information, 
potentially exceeding their monitoring capabilities. This 
has propelled the efforts to enhance automated video 
surveillance systems which have to be able to operate 
with little or no human intervention. 
 

In a such an environment simpy the manifestation of an 
object of interest is not enough to warrant extra attention 
or sound an alarm. It is the interrelation between humans 
and objects, or just between humans, that can give hints 
which can be used to proactively identify an anomaly. 
Hence, human detection must be the foundation of 
systems where higher-level information, such as 
recognizing the activities of humans, is necessary 
 
In this paper we propose an approach to human detection 
and tracking based on motion, appearance, and shape. 
Furthermore, we establish a framework based on a state 
machine for automated object extraction, instantiation, 
and tracking. 
 
2 Background 
 
2.1 Periodic motion detection  
People in motion (e.g. walking or running) exhibit 
periodic characteristics. This was exploited by Cutler et 
al. [1], among others ([2],[3],[4],[5]). Similarly, 
Lipton,uses residual flow to analyze periodicity and rigid 
motion [6]. There is evidence that animals and humans 
can recognize the motion of other biological entities 
according to its periodic characteristics [6]. 
 
The technique proposed in [1] requires the isolation of an 
object across N consecutive frames. Once we collect that 
information, we resize the different images according to 
the median values. Then we calculate its correlation 
matrix, according to the following equation: 
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Where B is the bounding box of object O, and ti makes 
reference to the different resized instances of the object (0 
≤ i ≤ N). The next step is the computation of the 
correlation matrix Discrete Fourier Transform (DFT). The 
object’s motion will be considered as periodic if there are 
values that meet the condition below: 

pp KP σμ +>     (2) 
Where P is the DFT of the correlation matrix, K is a 
threshold value (typically 3, according to the authors), and 



μP and σP are the mean and standard deviation of P 
respectively. 
 
2.2 Skin color-based detection 
Motion-based classification techniques are useful when 
there are humans walking (exhibiting detectable motion) 
in the scene, but what if the present subjects are standing 
still (no movement can be detected)? Using appearance-
based classification we can point to objects in the scene 
that contain human characteristics (e.g. color). Skin color 
is determined by a single pigment (melanin), and only its 
density differs between different ethnic groups [8]. This 
appearance feature can be used to detect humans.  
 
In this scheme, we take advantage of the independence 
between luminance and the chroma components of the 
YCrCb color space. After performing background 
subtraction, the chroma components of the foreground 
pixels are compared against predefined thresholds of the 
skin color. If the values Cr and Cb fall within the range 
[133, 173] and [77, 127], the pixel is labeled as “skin 
color” [7].  
 
2.3 Shape-based detection 
If we use motion and appearance techniques in a scene 
where our actors are walking perpendicularly to the plane 
of the camera or are hiding their faces, our hypothetical 
system, most likely, wouldn’t be able to recognize them 
as humans. To circumvent these limitations, we can use 
the shape characteristics of the human silhouette in order 
to detect humans in the scene. In this work we use two 
such techniques: dispersedness and the MPEG-7 region-
based shape descriptor. 

2.3.1 Dispersedness 
The mathematical definition of this metric is [8]: 
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where Perimeter is the number of pixels that belong to the 
contour of a shape, and Area the number of pixels 
contained inside the contour.  
 
Humans tend to have more complex shapes than vehicles. 
If we compare a vehicle and a human in an image where 
both silhouettes are clearly defined the human will exhibit 
greater dispersedness due to the greater complexity of its 
shape. The computational cost of this metric is low. 

2.3.2 MPEG-7 region-based shape descriptor 
MPEG-7 is a standard specifically designed for 
multimedia content description. In this section we refer to 
the region-based shape descriptor, which in order to 
describe a shape uses the Angular Radial Transform 
(ART) [9] to extract the set of coefficients [10] that 
define the descriptor. 
 

The distance (or dissimilarity) between two shapes 
described by the ART descriptor is calculated using the 
function: 
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where M is the array of ART descriptor values of images 
d and q respectively;  
 
The descriptor is characterized by its small size, fast 
extraction time, and matching [11]. 
 
3 The Proposed Approach 
 
3.1 Block Diagram 
 

 
Figure 1. Block diagram of the proposed solution 

 
The proposed solution arranges processing blocks 
following the diagram in Figure 1. The flow of data in the 
block diagram is explained in the following subsections. 
 
3.2 Data collection 
In this process we capture, edit, resample, and store the 
video sequences. 
 
3.3 Background subtraction 
This block extracts the foreground objects present in the 
video sequence. The proposed solution uses the prototype 
described in [12]. The output of this block is a set of 
binary images (each pixel is expressed with a single bit) 
with the same dimensions as the original image. This 
processing block is fundamental; performance of 
subsequent blocks depend on it. Its output must be as 
noise-free as possible. In this implementation, a 
Morphological Operations block is applied to the output 
of the Background Subtraction block in order to filter 
noise. 
 



3.4 Tracking 

 
Figure 2. Monitoring State Machine 

At this point we are ready to apply the Tracking block. 
This block follows the displacements of foreground 
objects present in the scene. The solution is based on the 
work developed by [13]. The implemented tracking 
algorithm consists of the following parameters [14]: 
 

• Object representation: object’s bounding box. 
• Feature selection for tracking: manual, 

foreground object’s size. 
• Object detection: background subtraction based. 
• Object Tracking: point tracking. 

 
We chose to model the tracking problem using the finite 
state machine (FSM) shown in Figure 2. 
 
This machine maintains the individuality of each 
foreground object. The transition of a foreground object 
from one state to another can be modeled also as the flow 
of information between data structures. Figure 3 shows 
the associated data structures for the different states of the 
machine:  
 
The 3-frame buffer belongs to the Object Instantiation 
state. The Objects and Active Tracking lists belong to the 
Object Supervising state. The Inactive Objects list belongs 
to the Inactivity state. The Priority Queue belongs to the 
Trigger State action. 
 

 
Figure 3. Associated data structures for the monitoring state 

machine 

3.4.1 Object instantiation 
In this state we label the unconnected objects in the scene. 
Selective information about each object is obtained. The 
algorithm extracts the centroid of the object, an indexed 
list of the pixels contained in the object, and the 
appropriate data needed to locate its bounding box. When 
a new object is discovered it is placed in a 3-frame buffer 
(see Figure 3), i.e., if the object is successfully tracked 
over three frames, it is then removed from the buffer and 
is ready to enter the Object Supervising state. 

3.4.2 Object supervising  
In this state an object’s trajectory is calculated according 
to its size, presence, and previous bounding box. Also, for 
each object, the system keeps track of different features 
such as size, position, velocity, brightness level, etc.  
 
The last function performed in this state is the comparison 
against the objects in the Inactivity state. If an object 
resembles one of the objects there, we have reasons to 
believe it is the same object, which had disappeared and 
now appears again. In that case we reuse a previous 
object’s accumulated data. 

 

 
Figure 4. A foreground object’s displacement 

Trigger Event is the action performed by the Object 
Supervising state. For this action, different events are 
placed in a priority queue in which each event’s priority is 
determined by the results of the Object Classification 
block (see Figure 1). Events with higher priority will be 
those where our object’s motion, appearance and shape 
are human-like, whereas other events with lower priority 
are those where an object moves from one state to the 
other. In this solution the event handler places the events 
in two different log files. The events with the highest 



priority are placed in the main log file and graphical 
alarms are generated for them. The other events are stored 
in the secondary log file. 

3.4.3 Object inactivity 
An object will reach this state when it is not visible 
anymore. For this state we implement an Inactive Objects 
list, where each element has a specific time to live (ttl). In 
this state flags and logical comparisons are computed in 
order to handle occlusion or possible feature inheritance. 
In the case of Figure 5, Object B has been occluded by 
object A, therefore becomes inactive and its insider flag is 
raised because disappeared inside the dotted region of the 
frame. 
 

 
Figure 5. Occlusion example 

When the object B reappears inside the dotted region (see 
Figure 5), it is labeled as an insider and it is compared 
only with the inactive insider objects and inherits the 
properties of the object whose size is the most similar to. 
In cases where the new object appeared outside the dotted 
region, it is considered as outsider and inherits the 
characteristics of the first inactive object that meets 
predetermined Size and position conditions. 
 
3.5 Object Classification 
The techniques chosen in this block for human detection 
are periodic motion detection [1], skin color detection [7] 
and the MPEG-7 shape descriptors. 
 
The periodic motion detection sub-module requires the 
accumulated data from a specific number of frames. Once 
this information has been collected the algorithm is 
applied and different flags in the Active Tracking List and 
Objects list are raised or cleared. The skin color detection 
and shape descriptors sub-modules outputs only require 
information from the actual frame (frame k), However, 
since the system has to wait for the periodic motion 
detection sub-module output, temporal averages from 
these outputs are also stored. In the future a voting 
strategy could be applied and the object will be labeled as 
human if a majority of sub-modules voted in concurrence. 
If the results don’t show anything “interesting” we 
continue supervising. Otherwise the system will trigger an 
event. Naturally, at a certain point in time a tracked object 
could disappear from view. In this case the object’s state 
will change to inactive. 
 
4 Results 
Figure 6 shows the tracked trajectory of a human subject 
and its bounding box. In the right side of the figure we 

find the trackingData structure where we accumulate data 
for the tracked objects in the video sequence.  

 

Figure 6. Trajectory, bounding box and data structure for tracked 
human subjects 

 
To determine if an object has reentered the scene, i.e. was 
inactive in the frame (k-1) and is active in the frame k, a 
parameter or set of parameters must be compared. In the 
current implementation the objects’ positions and sizes, 
are used to perform the comparison. In short, if the 
position and size conditions are met the new object 
inherits an inactive object’s data.  
 

 
Figure 7. Object inactivity and occlusion handling 

Figure 7 illustrates a scene where the previous conditions 
proved to be effective. In the scene a walking human 
identified with ID 4 (frame 1) is occluded by a vehicle 
(frame 2), becoming inactive. When the object reappears, 
first it is considered as a new object. A short while later 
the compareInactive function determines if it is similar to 
an inactive object. Since this is true in this case, it inherits 
its accumulated data (frame 3), e.g. the inactive objects’ 
ID, the “Human” label, and the “trace” of previous 
tracking (trace in Figure 7)  
 
Figure 8 shows two different scenes where periodic 
motion was used to detect human subjects. In Figure 8 (b) 
the subject with the trajectory walks at a lower pace in 



comparison with the other subject present in the scene. If 
we chose the same column of the correlation matrices the 
fast Fourier Transform is used to confirm that the main 
frequency components are different. Accordingly, better 
correlation matrices could be obtained if the number of 
frames used to create the matrices are calculated based on 
the objects’ speeds. 

 
Figure 8. Human subjects and their respective correlation matrices: 

(a) scene one (b) scene two 

In Figure 8 (a) the correlation matrix of the subject on the 
right side was calculated after changing the subject 
changed direction. This means that subject started 
walking from right to left and then turned around and 
walked from left to right. Again, better results can be 
obtained if the direction of motion is taken into account 
when calculating the correlation matrix,  
Figure 9 shows a rigid object and its correlation matrix. In 
comparison to the matrices shown in Figure 8 the lack of 
symmetry to the main diagonal is perceptible and, thus, 
the object is labeled as not-human. 
 

 
 

Figure 9. A rigid subject and its correlation matrix 

 

 
Figure 10. Skin color detection on a sample scene 

Figure 10 shows the output of the skin detection function. 
From a qualitative point of view the algorithm is 
successful labeling skin pixels in foreground objects. 
However, the frame in the lower right side shows some 
false positives. The explanation to this: shadows are 
elected as part of the foreground object in the background 
subtraction process, also parts of the floor where the 
shadows occur are skin colored, and therefore labeled as 
skin pixels. 
 
5 Conclusions and future work 
 
In this work, different background subtraction techniques 
where implemented and compared. The one that showed 
better qualitative and quantitative results was the one 
implemented in [12], although the tuning of the alpha 
parameter consumed more resources than anticipated. The 
measure of computation time is not critical in this 
implementation, but must be improved if a real-time 
implementation is required. 
 
It is important to highlight that the performance of the 
tracking block is strongly dependent on the outputs of the 
background subtraction block, Also, the comparison 
features used in this work (centroid and bounding box) 
proved to work in scenes with a limited number of 
subjects (maximum two). Use of new features and their 
probabilistic properties could improve this block’s 



accuracy and computational performance when several 
objects are present in the scene at the same time. 
 
Data collection from the MPEG-7 shape descriptors was 
implemented, although further testing and new metrics are 
required to add these integrate with the human detection 
algorithm. Regarding appearance, the skin detection 
component proved to detect “hot” spots under ideal 
conditions; however is not reliable as a stand alone human 
detector in cases where there skin is not visible or 
distractors (such as like-colored clothes) are present. For 
motion, only one descriptor was implemented. An 
object’s velocity and direction values could be used to 
improve the performance of this sub-module. Empirical 
evaluation determined that this motion information was 
able to distinguish humans from non-humans. 
 
Directions for future work include the implementation of 
a module for activity recognition, in order to complete the 
automated surveillance system. Furthermore, 
implementation and evaluation of a larger number of 
motion, appearance, and shape detection algorithms is 
required in order to improve the human detection module. 
A wider variety of test video sequences could also 
provide further insight. Finally, a real-time 
implementation must also be considered, along with the 
requirements such a system presents. 

 
References 
 
[1] R. Cutler and L. S. Davis, “Robust real-time periodic 
motion detection, analysis, and applications,” IEEE Trans. 
Pattern Anal. Machine Intell., vol. 22, Aug. 2000, pp. 
781–796. 
 
[2] M. Allmen, “Image sequence description using 
spatiotemporal flow curves: toward motion-based 
recognition,” PhD thesis, University of Wisconsin-
Madison, 1991. 
 
[3] Polana, R and Nelson, R C, “Detecting activities”, 
Proc. Conf. on Computer Vision and Pattern Recognition. 
New York, NY, June 15-17 1993, pp 2-7 
 
[4] Tsai, P-S, Shah, M, Keiter, K and Kasparis, T, “Cyclic 
motion detection for Motion Based Recognition,” Pattern. 
Recognition, vol. 27, 1994. 
 
[5] Allmen, M C and Dyer, C R ‘Cyclic motion detection 
using spatiotemporal surfaces and curves’, Proc. 10th Int. 
Conf. Pattern Recognition, Atlantic City, NJ (1990) pp 
365-370 
 
[6] G. Johansson, “Visual Perception of Biological 
Motion and a Model for its Analysis,” Perception and 
Psychophysics, vol. 14, 1973, pp. 210-2 11. 
 

 
[7] Chai, D.; Ngan, K.N., "Face segmentation using skin-
color map in videophone applications ," Circuits and 
Systems for Video Technology, IEEE Transactions on , 
vol.9, no.4, Jun 1999, pp.551-564. 
 
[8] A.J. Lipton, H. Fujiyoshi, R.S. Patil, “Moving target 
classification and tracking from real-time video,” 
Proceedings of the IEEE Workshop on Applications of 
Computer Vision, 1998, pp. 8–14. 
 
[9] Miroslaw Bober, “MPEG-7 Visual Shape 
Descriptors,” IEEE Transactions On Circuits And 
Systems For Video Technology, vol. 11, No. 6, Jun. 2001, 
pp 716-719. 
 
[10] Miroslaw Bober, “MPEG-7 Visual Shape 
Descriptors,” IEEE Transactions On Circuits And 
Systems For Video Technology, vol. 11, No. 6, Jun. 2001, 
pp 716-719. 
 
[11] http://www.chiariglione.org/mpeg/standards/mpeg-
7/mpeg-7.htm#E12E30 
 
[12] Dubravko Culibrk, Oge Marques, Daniel Socek, Hari 
Kalva, Borko Furht, “A neural network approach to 
bayesian background modeling for video object 
segmentation,” VISAPP, 2006, pp. 474-479. 
 
[13] Jeremy Jacob. “Motion Tracking In The Presence Of 
Dynamic Background Movement”. Final report for the 
Video Processing course, FAU, 2005. 
 
[14] A. Yilmaz, O. Javed, M. Shah, “Object Tracking: A 
Survey,” ACM Computing Survey, vol. 38, 2006. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


