Action parsing using context features

Nagita Mehrseresht

Canon Information Systems Research Australia,
5 Talavera rd., North Ryde, Australia

Abstract—

We propose an action parsing algorithm to parse a video
sequence containing an unknown number of actions into its
action segments. We argue that context information, particularly
the temporal information about other actions in the video
sequence, is valuable for action segmentation. The proposed
parsing algorithm temporally segments the video sequence into
action segments. The optimal temporal segmentation is found
using a dynamic programming search algorithm that optimizes
the overall classification confidence score. The classification score
of each segment is determined using local features calculated
from that segment as well as context features calculated from
other candidate action segments of the sequence. Experimental
results on the Breakfast activity data-set showed improved
segmentation accuracy compared to existing state-of-the-art
parsing techniques.
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I. INTRODUCTION

Understanding human activities in videos is a challenging
problem that has been studied in the context of many
applications such as surveillance, healthcare, human computer
interactions, robot  design, sport analytics, video
summarization, and automatic content based video annotation
and retrieval.

Despite extensive research in human activity recognition
for over 20 years, the problem of understanding complex
human activities in complex scenes is generally unsolved.
Human action recognition is particularly challenging due to
self-occlusion, interaction with objects, variation in different
instances of a same action, and visually similar but different
actions. These challenges are besides common challenges of
scene analysis in computer vision, such as background clutter,
variation in illumination, scale, orientation and view-point.

The majority of existing human activity recognition
research focuses on action classification, which is the problem
of assigning a single class to a predetermined video segment.
Experiments on common data-sets such as KTH, Weizmann,
Hollywood2, UCF50 and UCF101 generally report such
classification results [4, 11, 14, 16, 19]. Such techniques
assume that the video sequence can be pre-segmented into
coherent segments containing a single action of interest and
minimal background content. The pre-segmentation is often
done manually and the challenging problem of finding the
temporal segment which contains the action is ignored.
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Fig. 1. Temporal parsing of a sequence (X,.y) to action segments.

In this paper, we use the term action segment to refer to the
temporal segment that contains an instance of an action of
interest. Action localization, which may also be referred to as
temporal segmentation, is the task of finding the action
segment of an action of interest; thus it includes the two sub-
tasks of localizing the action segment by finding the start and
the end frames of the segment, and finding the action
classification label associated with that segment. A temporal
segment of a video is a continuous set of frames from frame f;
to frame f,, where frame f; is temporally before frame f,; i.e.,
fi < f,. Fig. [1] shows the action segments in an exemplary
temporal sequence of frames.

For human action recognition to be generally useful in
practical applications, the action localization problem cannot
be ignored. Action localization, however, is a challenging
problem since different instances of a same action could have
different durations, and there could be more than an order of
magnitude difference between the temporal duration of
different actions of interest. For example, while repetitive
actions like walking and running may last for a few seconds to
many seconds, snap actions like kicking, falling and kissing
last for a fraction of a second to a few seconds. Also, without
knowing the temporal localization, a segment of one action, for
example a stride in a walking action may look like a different
action, e.g., kicking.

A sliding window search approach is commonly used for
temporal action segmentation [3, 7, 11, 12, 21, 25, 26] and
includes training a discriminative model for the actions of
interest, using a training set containing segmented instances of
the actions of interest. The trained model is then applied to a
set of fixed length and often overlapping temporal segments of
an unseen video. The length of the segments and the ratio of
the overlap are generally predetermined, and using different
lengths, e.g., multi-scale segmentation, is common. The final
action segments are then determined by non-max suppression
which greedily selects the segments with the highest scores
[12, 15]. A disadvantage of using a sliding window search is
that the precision of localization depends on the resolution of
the search and therefore the number of evaluated temporal
segments. Also as the final segmentation is done locally and



using greedy algorithm, the generated temporal segments are
not jointly optimized.

We argue that context information—particularly the
temporal information about the long-term activity that the
action is part of and the other actions which are also part of that
long term activity—is beneficial for action localization. Action
classification accuracy can be improved if in addition to visual
information of each segment we also use classification
information of other segments of the video as context features.
Using context feature for action localization, however, is more
challenging than using context features for classification, as it
would require access to classification information of other
action segments which are also not yet known at the time of
finding all action segments jointly.

In this work we propose a new temporal action
segmentation technique which jointly performs temporal
segmentation and classification and generates a parsing of a
temporal sequence of frames into its action segments. The
temporal segmentation is globally optimized over the entire
given sequence of frames. One of the contributions of this work
is a new action parsing technique, which uses temporal context
features generated from other segments to improve
classification and localization accuracy.

The following section contains a literature review of other
works relevant to action classification and localization. Details
of the proposed action parsing algorithm and the used temporal
context features are given in sections III-A and III-B
respectively. Section IV includes the details of the evaluation
methodology and results are shown in section V. Conclusions
are provided in Section VI.

II. RELATED WORK

Common action classification techniques use a bag-of-
words [24] or Fisher vector encoding [25] of local space-time
features and a discriminative classifier, such as support vector
machine (SVM), to assign a class label to an input video
segment. Earlier space-time features include space-time interest
points (STIP) [9] and 3D extensions of common image
descriptors such as 3D HOG [6], 3D-SIFT [17] and extended
SURF [28]. More recently improved dense trajectories (iDT)
have shown promising performance for video action
classification [25]. Action classification using features learned
by convolutional neural networks (CNNs), such as two-stream
convolutional networks [18] and the C3D method of [20], has
also shown better or comparable classification accuracy to
traditional features.

A common approach to finding the temporal segments
containing an action of interest is to integrate discriminative
classification with a sliding window search and non-max
suppression. Laptev et al. performed a sliding window search
on cuboids, thus restricting the action to have a fixed spatial
extent across frames [10]. [3] proposes an actom sequence
model and performs temporal action localization using a
sliding central frame approach. [7] proposes a track aligned
3D-HOG action representation and detects specific actions
within tracks using a sliding window classification approach.
[26] first detects action proposals at the frame-level and scores

them with a combination of static and motion CNN features.
Temporal localization of actions is performed using a sliding-
window approach at the track level. [21] generalizes the
deformable part models from 2D images [2] to 3D
spatiotemporal volumes, and uses a sliding window approach
in scale, space and time to detect actions in videos. [25] uses
Fisher vector encoding of iDT features and localizes the
actions using a sliding window search. To speed up the
localization search Oneata et al. proposed an approximately
normalized Fisher Vector encoding technique [12].

Existing techniques for joint segmentation and classification
are often based on generative models. [27] uses stochastic
grammar and a Bayesian network called a sequential interval
network (which models the start and the end times of actions)
to parse a sequence as a series of (sub-)actions. Kuehne et al.
modelled complex activities as temporally structured
processes using a combination of a context free grammar
(CFG) and a hidden Markov model (HMM) [8]. Their
approach used HMMs to recognize actions. Pirsiavash et al.
used a context-free grammar and a latent structural SVM [13].
A limitation of grammar-based approaches is that they are
only efficient when the actions of interest can be described as
a combination of a limited number of sub-actions.

Hoai et al. proposed a discriminative joint temporal
segmentation and classification of actions in video using a
dynamic programming search to inference the temporal
segmentation [5]. However, in the method proposed in [5] the
classification of each action segment is performed using
features extracted from frames in that segment only. Our
proposed action parsing technique addresses a shortcoming of
[5], by incorporating temporal context. We demonstrated that
the use of temporal context features improves the action
parsing accuracy.

III. PROPOSED ACTION SEQUENCE PARSING METHOD

This section describes our proposed action parsing algorithm
which can be used to parse a video sequence into its action
segments. The proposed algorithm optimizes the sum of
classification confidence scores of all selected action
segments. The classification score of each segment is
determined using local features calculated from that segment
as well as context features calculated from other parts of the
sequence. Parsing is performed using a dynamic programming
search algorithm which is an extension of the method
proposed in [5].

A. Parsing algorithm

As shown in Fig. [1], for a given temporal sequence X,., of
length N + 1 frames, the goal of temporal parsing is to find
the optimal set of breakpoints S,, Sy, ..., S which segments
the sequence into action segments, where each action segment
contains all frames of (an instance of) an action of interest. K
is the number of action segments in the sequence X,.y and is
not known in advance. The value of K is determined as part of



Algorithm: Forward pass; finding the optimal parsing
scores
Initialization: y « [—oo]y, B < [0]y, p < [0]y
Repeat:
Foru=1:N
For ! =l Lnax
If &(u, ) +y(u—10>yu) do
Yy < &) +y@u—-0D
.B(u) < Cy—tu
p(u) <1

Fig. 2. Forward pass of temporal parsing optimization algorithm

the optimization problem which needs to be solved for each
given sequence.
The set of breakpoints S,, S, ..., Sy must provide a temporal
parsing of the temporal sequence X, . In particular, the
segmentation algorithm must satisfy the following additional
constraints:

e “No-gap” requirement: ; i.e., the unions of all action

segments must equal the original sequence:

U Xsi = Xo.v

i=0..K
e The action segments must not overlap:
Viji#j X nXSj:Sj+1= (0)
e Each segment must refer to a set of consecutive
frames.

Sit1

“Sig1

The parsing algorithm may also need to satisfy constraints on
the length of the segments; e.g.,
lmin = len(XSi:Siﬂ) < lmax .

lmin and L4, respectively correspond to the minimum and
the maximum segment lengths that would be considered by
the parsing algorithm.
To satisfy the no-gap requirement, a special ‘background’
class is often added to the list of actions of interest to cover the
intervals where no action of interest happens. In particular, the
class ‘background’ includes both idle and any other action
which is not of interest. For the purpose of temporal parsing,
‘background’ class is just like another action class of interest,
and will not be mentioned as a special class in the rest of this
work.
Given a pre-trained classification model, a scoring function,
Fscore can be formed which given a segment Xy, 5, | returns a
classification label c; of the class of the action in the segment,
and a confidence score d; (d; = 0) of classifying the segment
to the class ¢;; i.e.,

:Fscore:XSi:SHl - (dis Ci) (1)
The scoring function F;.,,. Will be discussed in details in
section III-A.
At recall time the optimal set of breakpoints S,, S, ..., Sy are
found by maximizing the overall confidence score, YX  d; ;

max Y& .d; 2)

K.So,.SK

Algorithm: Backward pass; finding segment lengths and
class labels of the temporal sequence X.y
Initialization: i <« N,j < 1
Repeat:
While i = 0 do
CG) < B®
S() «i
i «i—pQ)
jej+1
Do
Reverse the order of elements in C and S.

Fig. 3. Backward pass of the temporal parsing algorithm.

Hoai et al. proposed a dynamic programming algorithm which
can be used to solve optimization problems similar to Eq. (2)
[5].
The dynamic programming algorithm solves the optimization
problem of Eq. (2) by finding the optimal solution for shorter
sub-sequences. For a given sub-sequence X, ending at point
u,u=1,..,N, we use y(u) to represent the optimal parsing
score for the sub-sequence X.,,.
For every tuple (u, 1), u e{1,..,N}and l € {Lin, .-
E(u' l) = du—l:u;

represents the confidence score of classifying the candidate
segment X,,_;.; to one of the actions of interest. As proposed in
[51 y(u) can be efficiently calculated using dynamic
programming by finding the optimal segment length [ when
solving the optimization problem of

Y@= max  §uD+yw-0 (3)

min<lslmax
Fig. 2 is an algorithm which can be used to solve the
optimization problem of Eq. (3). In this algorithm, [0], and
[—oo]y represents vectors of length N initialized to zero and
- oo respectively.

4 lmax}

Using the parsing algorithm of Fig. [2], ¥ contains the optimal
parsing score for each sub-sequence Xj., ending at point u,
u €{1,..,N}; B and p contain information about the class
labels and segments’ length respectively.

Once the values of y, § and p are determined for all end-
points u, the optimal parsing and the set of class labels can be
found by using the backward pass as shown in Fig. [3].

Using the backward pass of Fig. [3], K = len(S) + 1; S is the
set of segment breakpoints S,,...,Sx and C contains the
corresponding classification labels of each estimated action
segment.

B. Action classification using context features

Accuracy of temporal segmentation and the corresponding
sequence of classification labels generated using the parsing
method of section III-A depends on the accuracy of the scoring
function F,,e of Eq. (1).

One problem with finding the optimal segmentation using a
classifier which evaluates each segment individually is that
when the classification task is hard, the classification
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Fig. 4 Generating temporal context features by calculating initial classification scores for fixed size segments.

confidence generally is low and too noisy to accurately guide
the temporal segmentation. When the input sequence
containing multiple action segments, the recognition accuracy
often improves significantly when instead of classifying each
segment individually, we classify the segments jointly, for
example using a structured model such as conditional Markov
random field (CRF) [22] or HMM [23,29]. Standard
discriminative joint classification models such as CRF,
however, cannot be used with the parsing algorithm of section
III-A as a joint classifier would require all segments to be
defined a priori.

Temporal context information, such as the knowledge of
what other actions have happened before or after a segment of
interest can also improve the recognition accuracy. However,
determining what other actions have happened would require
knowing the temporal segmentation before and after the
segment of interest. The temporal segmentation information is
not available when the parsing algorithm is jointly searching
for the best overall segmentation of the input sequence.

In this work, we propose to use multi-scale fixed size
segmentation and max pooling to generate temporal context
features for an improved action classifier which can efficiently
be used in the multi-segment scoring function Fycore . The
proposed improved action classification technique uses two
discriminative classifiers.

The first layer classifier, used for generating context
features, is a multi-class support vector machine (SVM) trained
using a collection of training segments X?,..,X™ each
containing an action of interest, or being an instance of the
background class, and the corresponding class labels. This
classifier is applied to each segment independently and uses an

encoding of the local features in segments X ¢ denoted as
@(X"Y). The parameters @ of such classifier are learned by
optimizing

e 1 m ~ 112 1aon i
mg?gﬂ‘ozeﬁzi=l||‘*’i|| +12i=119 s.t. (4

(@i — @) (X)) =1- 9, vi,y =y
yt is the ground truth class label associated with the
segment X'. An example of ¢ (X") is a Fisher vector encoding
of STIP [9] or iDT [24] features calculated from X*. Here,
ﬁyT(p(Xi) is the SVM score for assigning X’ to class y.

The SVM trained as above is used as temporal context
scoring function F. As shown in Fig. [4], given a segment Xof
length [;, the temporal context scoring function F returns a
vector v’ ; the j element of v' is the SVM score for
classifying X as the j"* class.

¢5Xt:t+li - vl (5)

vhifj] = ij-(P(Xt:tHi)
Alternatively, an action classifier using CNN and softmax
layer such as [18, 20] can be used as temporal context scoring

function F.In that case, the temporal context vector v is the
softmax score for different action classes.

As shown in Fig. [4], to generate temporal context features
for a given sequence, we first use multi-scale fixed size
segmentation and apply the context scoring function F to all
segments of length l;; [; € {l,1,...,1,}, where w is a
predefined number of scales. The vectors glj" determined for all

segments j of length [;, j € {1, ..., [%]}, are cached for further



processing which would generate context features by max-
pooling subsets of ylj" values.
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Fig. 5. Proposed scoring function which uses temporal context features.

Fig. [5] illustrates the proposed multi-segment scoring
function F,,. which is used to determine the confidence score
&(u, 1) in the parsing algorithm of section III-A. As shown in
Fig. [5], for any candidate segment X,,_;.,, in the forward pass
of Fig. [2], we determine F (X,_;.,) = ylu. Separately at each
segmentation scale l;, we apply per-class max-pooling of
gl]f scores, of all segments before (j < lul—_lJ) and after (j =

LE] ) the segment X,,_;.,,. The concatenation of the max-pooled

scores of all scales l € {l;,[,,...,1,} occurring before the
segment X,,_;.,, is denoted as v;,. Similarly, the concatenation
of the max-pooled scores of all scales [ € {lj,1,,..,1,}
occurring after the segment X,,_;.,, is called v,.

Fscore determines the classification label c¢,_;.,, and the
classification confidence score £(u, 1) of the segment X,,_;.,, by
applying a second layer classifier which uses the concatenation
of vy, ylu and v, denoted as

7*»b(Xu—l:u) = [Eb' Zlu' Eu]

as the input feature vector . The second layer classifier is also a
multi-class SVM and is also trained using the collection of
training segments X?',..,X" and the corresponding
classification labels, but using the concatenated scores
Y (Xy—1)- The parameters w; of the second layer classifier are
determined by optimizing

e 1 m 2 1aon i
ma}?lﬂrgloze% j=1||w]-|| +12i=119 s.t. (6)

(@i — ) PX) 21— 9, Vi,y # '
IV. EVALUATION METHODOLOGY

A. Data-set

We have evaluated the proposed action parsing algorithm on
the Breakfast activity data-set [8]. The data-set includes a
total of 52 participants, each performing a total of 10 cooking
activities in multiple real-life kitchens. The data-set contains
annotation of the type and the timing of the action units and
complex cooking activities. Action units [8] comprise a pair of
an action and an object involved in that action. Each instance
of an action, such as pouring, stirring or cutting would be
segmented as one action segment. Complex activities, such as
making sandwich, making coffee or cooking egg, are
composted of multiple actions. Each video in the dataset
corresponds to one complex activity.

The Breakfast action recognition data-set contains annotations
for 49 action units, 47 of them related to preparing foods for
breakfast. Parsing the videos of cooking activities to action
segments of action units is challenging. Even when action
units are pre-segmented using ground truth annotation,
estimating the action unit class of pre-segmented action
segments has very low accuracy due to visual similarity of
different action units and the fine granularity of movements
involved in performing different food preparation actions.
Temporally segmenting a video of a cooking activity to action
unit segments is additionally challenging, as the transitions
between subsequent action units are often smooth and gradual.

B. Evaluated recognition model

The multi-class SVM used in the temporal context scoring
function F of Eq. (5) uses the multi-class optimization
proposed by Crammer and Singer [1] and uses bag-of-word
encoding of sparse STIP features [9]. The temporal context
features are generated at 4 scales using fixed segment lengths
of [ frames, | € {75, 150, 225, 300}.

The multi-class SVM used in scoring function F;.,,. also uses
the optimization proposed by Crammer and Singer [1]. The
returned classification confidence score &(u, ) is the margin
between the winner and the runner up classes. We have set the
minimum and the maximum segment lengths in the parsing
search algorithm of Fig. [2] (i.e., Lyin and l,,4,) to 40 and 400
frames respectively. Context features are pooled over all
segments before and after the segment of interest.

C. Evaluation measure

To evaluate the action parsing performance we have computed
the per frame action unit classification accuracy.



TABLE L PER-FRAME ACCURACY OF PARSING ACTION UNITS.

Per-frame accuracy
Method of parsing action

units
Sliding window, L =75 0.146
Sliding window, L = 150 0.179
Sliding window, L =225 0.187
Sliding window, L =300 0.189
Hoai et al. [5] 0.146
Kuehne et al. [8] 0.288
Proposed 0.301

V. EVALUATION

A. Experimental results

Table I shows per-frame accuracy of parsing videos in
Breakfast activity data-set [8] to action units. Each frame of the
video is classified to one of the 49 action unit classes. The
accuracy is calculated by finding the ratio of the frames with
the same estimated label as the ground truth annotation
provided in the data-set. Note that some of the action unit
classes such as ‘pour milk’, ‘pour juice’, ‘pour water’, ‘pour
sugar’ and ‘pour flour’, are semantically and visually very
similar. Considering the temporal context around these action
units is expected to be strongly beneficial for distinguishing
between these visually similar action unit classes.

Our proposed method achieved per-frame accuracy of 0.30.
We have compared the accuracy of the proposed method with
sliding window search of various sizes. As shown in Table I.,
the accuracy of sliding window search is only 0.19. We have
also compared the accuracy of the proposed method with the
joint segmentation and classification method of [5], which
achieved an accuracy of 0.15. Note that the evaluation results
for the method proposed in [5] is generated based on our re-
implementation of the method described in the paper. In this
evaluation, the minimum and the maximum candidate segment
lengths (i.e., Ly, and Ly, ) are limited to 40 and 400 frames
respectively.

Kuehne et al. has reported per-frame action unit parsing
accuracy of 0.29 [8]. The parsing method proposed in [8] uses
a high-level grammar which models the order the action units
can appear in the sequence of different cooking activities. The
grammar and the annotation of the cooking activity, which
happens in each sequence, are the additional inputs used in the
grammar based parsing method of [8].

B. Analysis

We expect that the classification accuracy can be further
improved by using the segments generated from the proposed
parsing method of section III as input in a structured
probabilistic graphical model such as CRF. The CRF models
the temporal dependency of action unit classes of successive
parsed segments, as well as the dependencies between the
action unit class of segments and the class of the cooking
activity that is performed in the sequence.

VI. CONCLUSIONS

The segmentation of video sequences with an a priori
unknown number of action segments can be improved through
the use of temporal context information. We proposed a
parsing algorithm which enables the use of temporal context
information while searching for the optimal segmentation.
Evaluation on the challenging Breakfast activity data-set [8]
showed that the proposed method improves segmentation
accuracy, even compared to a method based on high level
grammar structure.

ACKNOWLEDGMENT

This research was funded by Canon Inc. We thank them for
their support. We also thank Xianghang Liu for his assistance
with implementing the dynamic programming algorithm
proposed by Hoai et al. [5].

REFERENCES

[1] K. Crammer, and Y. Singer, “ On the algorithmic implementation of
multiclass kernel-based vector machines,” Journal of Machine Learning
Research, vol. 2, pp. 265-292, 2001.

[2] P. Felzenszwalb, R. Girshick, D. McAllester, D. Ramanan, “Object
Detection with Discriminatively Trained Part Based Models,” IEEE
Transactions on Pattern Analysis and Machine Intelligence, Vol. 32, No.
9, Sep. 2010

[3] A. Gaidon, Z. Harchaoui, and C. Schmid. Temporal Localization of
Actions with Actoms. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2013

[4] L. Gorelick, M. Blank, E. Shechtman, M. Irani and R. Basri, " Actions
as Space-Time Shapes,” IEEE Transactions on Pattern Analysis and
Machine Intelligence, vol. 29, no. 12, pp. 2247—2253, Dec. 2007.

[5] M. Hoai, Z.Z. Lan, and F. De la Torre, “Joint segmentation and
classification of human actions in video,” In Proceedings of the IEEE
Conference on Computer Vision and Pattern Recognition, CVPR, pp.
3265-3272,2011.

[6] A. Kléser, M. Marszatek, and C. Schmid. A spatio-temporal descriptor
based on 3Dgradients. In BMVC, 2008.

[71 A. Klaser, M. Marszalek, C. Schmid, C. and A. Zisserman, “Human
focused action localization in video,” In Proceedings of international
workshop on sign, gesture, activity., 2010.

[8] H. Kuehne, A. Arslan and T. Serre, “The Language of Actions:
Recovering the Syntax and Semantics of Goal-Directed Human
Activities,” In Proceedings of the IEEE Conference on Computer
Vision and Pattern Recognition, CVPR, 2014.

[9] I Laptev, “On Space-Time Interest Points,” in International Journal of
Computer Vision, vol 64, number 2/3, pp.107-123, 2005

[10] I Laptev and P. P’erez. Retrieving actions in movies. In ICCV, 2007

[11] M. Marszalek, I. Laptev and C. Schmid, “Actions in context,” In
Proceedings of the IEEE Conference on Computer Vision and Pattern
Recognition, CVPR 2009.

[12] D. Oneata, J. Verbeek, and C. Schmid. The lear submission at thumos
2014. Technical report, Inria, 2014.

[13] H. Pirsiavash and D. Ramanan, "Parsing Videos of Actions with
Segmental Grammars," In Proceedings of the IEEE Conference on
Computer Vision and Pattern Recognition, CVPR, pp.612,619, 2014

[14] K. K. Reddy, and M. Shah, “Recognizing 50 Human Action Categories
of Web Videos,” Machine Vision and Applications Journal (MVAP),
September 2012.

[15] M. Rohrbach, S. Amin, M. Andriluka, and B. Schiele. A database for
fine grained activity detection of cooking activities. In IEEE Int. Conf.
on Computer Vision and Pattern Recognition, pages 1194-1201, 2012.



[16]

[17]

[18]

[19]

[20]
[21]

[22]

(23]

C. Schuldt, I. Laptev and B. Caputo, "Recognizing Human Actions: A
Local SVM Approach," Proc. ICPR 2004, Cambridge, UK.

P. Scovanner, S. Ali, and M. Shah. A 3-dimensional sift descriptor and
its application to action recognition. In Proceedings of the 15th
international conference on Multimedia, pages 357-360. ACM, 2007.

K. Simonyan and A. Zisserman. Two-stream convolutional networks for
action recognition in videos. In Advances in Neural Information
Processing Systems, 2014.

K. Soomro, A. Roshan Zamir and M. Shah, “UCF101: A Dataset of 101
Human Action Classes From Videos in The Wild,” CRCV-TR-12-01,
November, 2012.

D. Tran, L. Bourdev, R. Fergus, L. Torresani, M. Paluri, “C3D: Generic
Features for Video Analysis,” arXiv:1412.0767v1, Oct 2015.

Y. Tian, R. Sukthankar, and M. Shah, “ Spatiotemporal deformable part
models for action detection,” In CVPR, 2013.

D. L. Vail, M. M. Veloso, J. D. Lafferty, “Conditional random fields for
activity recognition,” Proc. International joint conference on
autonomous agents and multiagent systems

R. Vezzani, D. Baltieri, and R. Cucchiara, “HMM Based Action
Recognition with Projection Histogram Features,” Recognizing Patterns
in Signals, Speech, Images and Videos, pp 286-293, 2010.

[24]

(23]

[26]

(27]

(28]

[29]

H.Wang and C. Schmid, “Action Recognition with Improved
Trajectories,” In Proceedings of the IEEE Conference on Computer
Vision and Pattern Recognition, CVPR, pp. 3551-3558, Dec. 2013.

H. Wang, D. Oneata, J. Verbeek and C. Schmid, “A robust and
efficient video representation for action recognition,” International
Journal of Computer Vision, pp. 1-20, 2015.

Philippe Weinzaepfel, Zaid Harchaoui, Cordelia Schmid. Learning to
track for spatio-temporal action localization. ICCV 2015 - IEEE
International Conference on Computer Vision, Dec. 2015

N. N. Vo and Aaron F. Bobick, “From Stochastic Grammar to Bayes
Network: Probabilistic Parsing of Complex Activity,” In Proceedings of
the IEEE Conference on Computer Vision and Pattern Recognition,
CVPR, 2014.

G.Willems, T. Tuytelaars, and L. Gool. An efficient dense and scale
invariant spatio-temporal interest point detector. In Proceedings of the
10th European Conference on Computer Vision: Part I, ECCV, 2008

J. Yamato, J. Ohya, and K. Ishi, “Recognizing human action in time-
squential images using hidden Markov model,” In Proceedings of the
IEEE Conference on Computer Vision and Pattern Recognition, 1992.




<<
  /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


