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Abstract. Recognition of occluded objects in computer vision is a very
hard problem. In this work we propose an algorithm to construct a struc-
ture of a model using learned active basis models, then use it to do
inference over the most probable detected parts of an object, to allow
partial recognition using the standard sum-max-maps algorithm used
for active basis. We tested our method and present some improvements
on occluded face detection using our algorithm, we also present some
experiments with other partially occluded objects.

1 Introduction

The problem of occlusion is a very hard problem in computer vision, because
we need to fit some model to some image but we do not know all the possible
ways the model can appear occluded, therefore we propose an algorithm to split
a global model and then fit it by parts without losing the spatial information.

The objective of this work is to propose an algorithm to construct a model
that gives the chance to detect occluded parts in a natural way, and to construct
it with the less possible user supervision , in the way to avoid the time consuming
labeling. In this work we assume that the object is centered and bounded, this
can be resolved using local templates for active basis [8] or applying similar
algorithms to the proposed by Zhu,L et al. [9].

2 Previous and Related Work

There are several works about the occlusion problem, most of them using dis-
criminative models like Viola-Jones adaboost [4], some other approaches use
grammars in the inference stage, like Wu et al. [6] that give a numerical study
about the importance of each stage on the top-down and button-up inference.
There are also some works for generative models, like the one from Baker et al.
[1] that gives an extension for the AAM models(Cootes et al.[2]) using a more
robust metric on the inference stage.
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There are also works related to construct a hierarchical model like the pro-
posed by Zhu,l et al [9] that gives an unsupervised algorithm to construct models
using structures formed by edge-lets. Also a recent work for pedestrian detection
that use several part-detectors and merge them to have better detection[5].

The difference of our work with others is that for example we do not try to
detect parts independently like Wu et al.[6] and merge them. The difference with
the original Sum-Max-Maps[8] used for active basis (the representation we are
using) is that we have an intermediate stage merging the parts and deciding if
they are present or not, this way we can have a partial recognition of the object
that could be useful in some applications. In the case of the learning algorithm
applied, the difference and contribution is that we use the algorithm proposed by
Wu et al. [8], learning algorithm also spatial relations that help in the recognition
step.

3 Active Basis

The active basis model is a deformable model which consist of a small number of
Gabor wavelet elements Bx,y,s,θ at selected locations and orientations. Each ele-

ment is given by Bx,y,s,θ(x′, y′) = G(x̂/s, ŷ/s) where G(x, y) = e−
( x

σx
)2+( y

σy
)2

2 eix

and x̂ = (x′ − x)cosα − (y′ − y)sinα, ŷ = (x′ − x)sinα + (y′ − y)cosα, s is the
scale parameter and α is the orientation[7]. Using this elements we can represent
the image as follows.

Im =
n∑

i=0

cm,iBm,i + ε (1)

where ε is the residual image and

Bm,i ≈ Bi

Bi = Bxi,yi,s,αi

Bm,i = Bxm,i,ym,i,s,αm,i

xm,i = xi + dm,i sinαi

ym,i = yi + dm,i cosαi

αm,i = αi + δm,i

dm,i ∈ [−b1, b1], δm,i ∈ [−b2, b2] (2)

This means that Bi is allowed to shift and rotate in the intervals given, al-
lowing small deformation in the object model.

The full details are explained in the original papers by Zhu et al. [7][8], here
we give only a short description of how they are learned and how they are used
in recognition and detection.
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3.1 Learning Active Basis

The active basis model specifies the distribution of the image I as in equation (3).

p(I|B) = q(I)
p(C)
q(C)

= q(I)
p(c1, ..., cn)
qc1, ..., cn

(3)

where q(I) is the reference distribution. Assuming independence between the
Gabor elements we have.

p(I|B) = q(I)
n∏

i=1

p(c1)
q(ci)

(4)

where p(ci) is parametrized as an exponential family model p(ci; λ) =
1

Z(λ)e
λh(ri)q(ci) where ri = | < I, Bi > |2 is the local energy of Gabor filter

response and h(ri) is a sigmoid transformation function, and q(ci) is pooled
from generic background images in an off-line stage. Replacing the parametrized
distribution on equation(4) we have the probability of a single image given the
model in equation (5).

p(I|B) = q(I)
n∏

i=1

1
Z(λ)

eλh(ri) (5)

Now to learn B from a set of training images I = {I1, ..., IM}, we need to
maximize the log-likelihood log

∏M
m=1

p(Im|Bm)
q(Im) over all images

M∑

m=1

log(
p(Im|Bm)

q(Im)
) =

M∑

m=1

log(
p(rm)
q(rm)

), (6)

when M → ∞ we are maximizing the Kullback-Leibler divergence estimator
between p and q. This way we learn B, this is for each Bi we have five pa-
rameters for each element (xi, yi, αi, λi, log Zi), where (xi, yi, αi) the parameters
of the Gabor elements, and (λi, log Zi) the parameters of the images responses
distribution.

3.2 Using the Model

This way of learning Bi also give us a score function to find the model in a new
image and sketch the object in the image. To find the model given by B we
maximize the equation (8) this means to find the correct parameters Θ (center
scale and position of the model, plus the parameters for each element of {Bi})

argmaxΘ
P (Im|B, Θ)

q(Im)
= argmaxΘlog(

P (Im|B, Θ)
q(Im)

) (7)

and

log(
P (Im|B, Θ)

q(Im)
) =

n∑

i=0

(λi ∗ h(ri,m)) − log(Zi) (8)

The full details of how to do this can be found in the original paper [8].
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4 Formulation of the Occlusion Problem

Although in the literature exist very effective algorithms to learn models using
active basis for deformable objects and use these models in recognition tasks,
still there are not many advances in the solution of how to solve the occlusion
problem, there are a solutions for example using grammars[6], using alpha, beta,
gamma processes, but in this case the active basis models are used as simple
detectors in the leaves of the grammar.

In this work we propose a different approach, let us first comment some key
points to be considered.

1. There is no way to learn all possible forms that an object can be occluded.
2. The problem of occlusion seen from the active basis point of view can be

interpreted as follows: there are some Gabor elements (Bi) not present in
the image that contains the object to be recognized, so instead of having all
Bi we will have only a subset of them.

The previous points give us the idea to consider the problem of occlusion as
finding the most probable subset of basis that are present in the image.

5 Recursive Hierarchical Active Basis

In this work we propose an extension of what is proposed by Ying Nian et al.[8]
who proposed to use part-templates to form a recursive model to deal with
articulated objects, they give an inference algorithm named recursive sum-max
maps. What we propose is to construct a hierarchical-graph with the active
basis, having two kind of relations, inter-level that is relations of the active basis
at the same level of detail, and relations intra-level, this is how more detailed
active basis than the original one are related, the figure (1) describes the idea.
Ri are the relations inter-level, and they are given by the indexes of the low
detailed basis corresponding to the higher detail basis. The inter-level relations
are spatial relations given as relative positions of the surrounding squares of each
part.

5.1 Learning

We have already seen that we can learn a model B given a set of images of one
object. Now we will describe how to learn the recursive structure. In algorithm
(1) we can see the pseudo-code of how to learn the structure. The basic idea
is to learn separate detailed parts of the images guiding the learning algorithm
with the basis already learned in a low-detailed more general scale. This way we
can construct a graph that contains the relations between the parts maintaining
which elements correspond to each new detailed part, and at the same time we
have spatial relations between the same level of detail basis. To learn a priori
probabilities, that will be used in the inference algorithm, we use the percentage
of the object represented by that sub-part learned.
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Fig. 1. Illustrative idea of the split model and its parts with the spatial relations to
the global model

Algorithm 1. Learn-recursive-model
Require: Itrain
{Bi} ←learn from Itrain at scale Scale
if level = max level then

output← {B, ∅}
else

Basis parts← Split{Bi} using spatial relations
for part ∈ Basis Parts do

for img ∈ Itrain do
nTrain← {nItrain} ∪ subimage(img,part.subWindow)

end for
{part.Bi} ← Learn-recursive-model using nItrain
{part.P (this|Parts)} ← Probability of this part given that is a subpart

end for
output← {B, Basis parts}

end if

6 Using the Hierarchy

We modify the algorithm proposed by Wu et al. [8] to improve the recognition
even when the object is partially occluded. The idea is based on the following
simple observations.

1. If we need to maximize the log-likelihood, it is clear from the equation (8)
that we should take the values which are greater than some threshold, that
should represent the basis that are present as part of the object.

2. If we take the previous observation as a method to see the presence or not
of and object, we need to merge them, because it is not enough taking them
alone.
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Algorithm 2. Computing SUM2MAP for incomplete basis
for x = 1 to W do

for y = 1 to H do
for t = 1 to NumberOfBasis do

if λt ∗MAX1MAP (x + Bt,x, y + Bt,y, Bt,θ)− log Zt > 0 then
H = H ∪ {t}

end if
end for
SUM2MAP (x, y)← solve(H) this is Algorithm (3)
PresentBasis(x,y)← H

end for
end for

Algorithm 3. Solve the inference problem button up using Dynamic Program-
ming given the Hypothesis

Initialize Table to ε
level← lowest level
for t ∈ H do

Table[level][t]← 1
end for
level← level − 1
while level ≥ 0 do

for part ∈ Parts[level] do
prob← 0
for subpart ∈ part do

prob← prob + Table[level + 1][subpart] ∗ P (subpart|part)
end for
Table[level][part]← prob
if Table[level][part] < εpart then

Retrieve info to H, this is when the part is not present just for sketching
end if

end for
level← level − 1

end while
output← Table[0][0]

With this observations the SUM-MAX-MAPS algorithm [8] can be used to
partially find an object, adding the relations learned in the training gives us an
easy and natural way to merge the sub-parts.

In algorithm (2) it is shown how the algorithm sum-max-maps [8] is modified
in the stage SUM2 to apply the idea proposed in this work. Here what we do is
to take just the elements that are over some threshold and take them as the most
simple hypothesis known, then merge them and compose the object to detect it.

6.1 Merging the Elements

Merging the found elements can be done by computing the probability as in
equation (9).
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P (Obj|θ) =
∑

SubPart∈Obj

P (SubPart|Obj)P (SubParts|θsubPart) (9)

This can be accomplished by using dynamic programming, like is shown in algo-
rithm (3), where each subproblem is to compute P (Obj|SubParts), this means
given the subparts estimate the percentage of the object present, then use Obj
and P (Obj|SubParts) as sub-part of a more general object, the leaves of the
dynamic programming tree are the elements of Active Basis that satisfy the
threshold mentioned in the MAX1 maps [8].

7 Experiments

We carried out some experiments with the inference algorithm and the structure
learned in face detection task, to see its behavior with occlusion. The images
were took from the Caltech 101 data base subcategory Faces[3]. We constructed
several artificial images from this database generating some random occlusions
in the image to know the level of occlusion it supports. The images contain
random objects over all the image. We notice that if we only generate occlusion
over the object of interest, the edges generated by these objects tend to form the
face edges and help the matching score. To generate the occlusions we place the
objects and count the number of pixels in the image that were occluded by the
random objects until they satisfy a threshold that depends on the level assigned.
Table (1) has examples of images under different levels of occlusion. To train
the model we took the faces centered and bounded without any occlusion, the
model had 100 elements for the model used with all the experiments.

The localization accuracy is measured by predicting object bounding boxes.
For detection to be correct the area A(rect) of overlap between a predicted
bounding box Bc and a ground truth bounding box Bgt must be more than half
the union of both areas:

Bc is correct ⇔ A(Bc ∪ Bgt)
A(Bc ∪ Bgt)

≥ 1
2

(10)

Table 1. Examples of the increasing level of occlusion and the sketches in one image
of the data set. The size of all images is around 500 x 350 pixels.
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Fig. 2. Plotting level of occlusion in axis X vs detection rate in axis Y. The red plot
(the curve in the middle) denotes the recognition rates using Sum-max-maps using
the equation (8), the one in black (the curve in the bottom) plot was produced using
the equation (8) but with the elements used in the blue one (the curve on the top).
And finally the blue one is the proposed algorithm. Note how the proposed algorithm
overcomes the original one.

So the localization rate is:

rate =
positives

positives + negatives
(11)

where the positives are the hypothesis or bounding boxes that holds with equa-
tion (10).

The resulted model and the split sub-parts are shown in figure (3). The figure
(2) shows the rates under several levels of occlusion; in the plot level 0 is the
image without any occlusion. The second row of table (1) shows the partial
sketches.

We made another experiment to see the performance on objects with natural
occlusion. Using a set of cat faces we train the model showed in figure (1) and
applied to a cat image taken from the Internet, the result is shown in figure (4).
Also we trained a model for cars and tested on a image with some persons in
the front, the results are presented in figure (4) also.

7.1 Implementation Details

We took the original code for active basis implemented in C++1, then we modify
and added the algorithm we propose. The parameters of deformation mentioned
in equation (2) were the same for all the experiments, for training and testing:
1 http://www.stat.ucla.edu/~ywu/AB/active_basis_cpp.html

http://www.stat.ucla.edu/~ywu/AB/active_basis_cpp.html
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Fig. 3. Learned model and its parts, from a trainig set

Fig. 4. Two diffetent examples to test the algorithm, the left one is a occluded cat an
in the right a car with partial occlusion, the white lines denote the basis founded and
the black ones the predicted ones

number of different orientations 15, angle deformation αi = 3 and the spatial
deformation di = 3.

8 Conclusions

We have shown that is possible to detect and sketch the object even when there
is partial occlusion. We have improved the detection rates compared with sum-
max-maps[8], the detection can be increased even more if we use a better way
to construct the model. We showed that by using the model separated on parts
the detection rates can be increase under partial occlusion conditions.

Right now we are working splitting the model in the recognition stage, this
modification is expected to work better on occlusion scenarios. It is worth to
comment that algorithm behaves poor when the scale of the object changes
considerably. As future work we will use these models to detect other kind of
objects where natural occlusion occurs, like pedestrians, or cars on a parking lot.

Acknowledgment

The work reported in this paper has been supported by CONACyT scholarship
271666.



10 P. Herrera-Domı́nguez and L. Altamirano-Robles

References

1. Baker, S., Matthews, I., Xiao, J., Gross, R., Kanade, T., Ishikawa, T.: Real-time
non-rigid driver head tracking for driver mental state estimation. In: 11th World
Congress on Intelligent Transportation Systems, Citeseer (2004)

2. Cootes, T.F., Edwards, G.J., Taylor, C.J.: Active appearance models. IEEE Trans-
actions on Pattern Analysis and Machine Intelligence 23(6), 681–685 (2001)

3. Fei-Fei, L., Fergus, R., Perona, P.: One-shot learning of object categories. IEEE
Transactions on Pattern Analysis and Machine Intelligence 28(4), 594–611 (2006)

4. Viola, P., Jones, M.: Rapid Object Detection using a Boosted Cascade of Simple.
In: Proc. IEEE CVPR 2001 (2001)

5. Wu, B., Nevatia, R.: Detection and segmentation of multiple, partially occluded ob-
jects by grouping, merging, assigning part detection responses. International Journal
of Computer Vision 82(2), 185–204 (2009)

6. Wu, T., Zhu, S.C.: A Numerical Study of the Bottom-up and Top-down Inference
Processes in And-Or Graphs. In Review (2009)

7. Wu, Y.N., Si, Z., Fleming, C., Zhu, S.C., Ucla, L.A.: Deformable Template As Active
Basis. In: IEEE 11th International Conference on Computer Vision, ICCV 2007, pp.
1–8 (2007)

8. Wu, Y.N., Si, Z., Gong, H., Zhu, S.C.: Learning active basis model for object detec-
tion and recognition. International Journal of Computer Vision, 1–38 (2009)

9. Zhu, L., Lin, C., Huang, H., Chen, Y., Yuille, A.: Unsupervised structure learning:
hierarchical recursive composition, suspicious coincidence and competitive exclusion.
In: Forsyth, D., Torr, P., Zisserman, A. (eds.) ECCV 2008, Part II. LNCS, vol. 5303,
pp. 759–773. Springer, Heidelberg (2008)


	A Hierarchical Recursive Partial Active Basis Model
	Introduction
	Previous and Related Work
	Active Basis
	Learning Active Basis
	Using the Model

	Formulation of the Occlusion Problem
	Recursive Hierarchical Active Basis 
	Learning

	Using the Hierarchy
	Merging the Elements

	Experiments
	Implementation Details

	Conclusions



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




