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Guest Editorial:
Introduction to the Special Issue on Long-Term

Human Motion Prediction

Index Terms—Human motion prediction, motion planning.

I. INTRODUCTION

LONG-TERM human motion prediction is a key ability for
advanced autonomous systems, especially if they operate

in densely crowded and highly dynamic environments. In those
settings understanding and anticipating human movements is
fundamental for robust long-term operation of robotic systems
and safe human-robot collaboration.

Foreseeing how a scene with multiple agents evolves over time
and incorporating predictions in a proactive manner allows for
novel ways of planning and control, active perception, or human-
robot interaction. Recent planning and control approaches use
predictive techniques to better cope with the dynamics of the
environment, thus allowing the generation of smoother and more
legible robot motion. Predictions can be provided as input to
the planning or optimization algorithm (e.g. as a cost term or
heuristic function), or as additional dimension to consider in
the problem formulation (leading to an increased computational
complexity). Recent perception techniques deeply interconnect
prediction modules with detection, segmentation and tracking, to
generally increase the accuracy of different inference tasks, i.e.
filtering, predicting. As also indicated by some of the scientific
works accepted in this special issue, novel deep learning archi-
tectures allow better interleaving of the aforementioned units.
The recent trend shows that the community aims to develop
end-to-end approaches that make use of prediction as the gluing
unit between perception and planning/control units.

Examples of applications benefiting from predictive human
motion models include autonomous driving, intelligent video
surveillance, collaborative robots in industry, service and in-
tralogistic robots. Intelligent autonomous vehicles critically de-
pend on predicting the motion of the surrounding vehicles and
pedestrians when dealing with busy urban streets, intersections,
round-about or crowded highways. State-of-the-art methods are
capable of modelling different drivers’ behaviors and proactively
planning ego-vehicle motion considering those. Modern naviga-
tion systems for robots operating in human-shared spaces (e.g.
intralogistic- or social spaces) require high predictive capabili-
ties to manage the complexity of those highly dense and dynamic
environments.

The growth of the community interest to this area in recent
years is evident, in particular from the publication trends in
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the regular paper sessions of the recent robotics, computer
vision and machine learning conferences (ICRA, IROS, RSS,
ECCV and others). Furthermore, the area is recognized as a
major component/research direction by several big players in
the automotive industry.

II. GUIDE TO THE SPECIAL ISSUE

Following the growing interest to the the topic of human mo-
tion prediction, we present this special issue that collects relevant
work and further extends the existing state of the art. The special
issue covers different relevant sub-areas, e.g. predictive planning
and control, learning-based prediction approaches, human-robot
interaction.

Given these topics in motion prediction, human-aware plan-
ning and human-robot interaction, the papers, accepted in this
special issue, represent a remarkably balanced variety in tasks
and application domains.

A. Accepted Papers

The following 14 papers have been accepted to the special
issue [item 1), 2), 3), 4), 5), 6), 7), 8), 9), 10), 11), 12), 13),
and 14)] in the Appendix. In the following we shortly describe
them and categorize in four main sections: methods for trajectory
prediction in Section II-A1, methods for planning and control
in Section II-A2, methods for full body motion modeling and
prediction in Section II-A3 and new context-rich predictions
approaches in Section II-A4.

1) Methods for Trajectory Prediction: Several articles focus
on the core task of trajectory prediction [item 1), 12), 10),
6), 13), and 4) in the Appendix]. Two papers propose novel
representations for encoding interactive dynamics in crowded
scenes with multiple people [item 1), and 12) in the Appendix].
Davchev et al. [item 1) in the Appendix] design a modular system
for learning structured representations of spacial and interac-
tive dynamics for trajectory prediction in crowded scenes. The
system includes environment-specific spacial encoding, a global
dynamics component to model the evolution of the scene in latent
image space and a local behavioral model to predict motion
conditioned on it. Zhao and Oh [item 12) in the Appendix]
propose an approach to learn, detect and extract joint motion
patterns from sequential trajectory data. Huang et al. [item 6)
in the Appendix] highlight intention reasoning for trajectory
prediction using a Mutable Intention Filter (MIF) and a Warp
LSTM. MIF performs particle filtering to create a distribution
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over all potential goal regions, while the Warp LSTM generates
offsets on a full trajectory predicted by the nominal intention-
aware linear model. Habibi et al. [item 1) in the Appendix] tackle
learning and updating the knowledge base from multiple sources
of trajectories with a similarity-based model fusion algorithm.
Finally, two papers focus on pedestrian-vehicle interaction sce-
narios. Ivanovich et al. [item 10) in the Appendix] provide a
self-contained tutorial on a conditional-variational autoencoder
(CVAE) approach. The latter can produce a multi-modal proba-
bility distribution over future human trajectories, conditioned on
past interactions and candidate robot future actions. Anderson
et al. [item 4) in the Appendix] propose a probabilistic method
which uses a risk-based attention mechanism to learn when
pedestrian should yield to the vehicle, and a model of vehicle
influence to learn how yielding affects motion.

2) Methods for Robot Control and Motion Planning: Three
articles address the problem of motion planning and control
considering human motion prediction. Two of them take the
approach of simultaneous prediction and planning: Bajcsy et al.
[item 5) in the Appendix] for a mobile robot and Ghadirzadeh
et al. [item 7) in the Appendix] for a robot manipulator. Bajcsy
et al. [item 5) in the Appendix] combine ideas from robust
control and intent-driven human modeling to achieve robustness
against model errors while reducing the conservatism of the
traditional reachability-based predictors. Belief-pruned reach-
ability set is used in the spline-based planner to plan six-second
trajectories in a receding-horizon fashion. Ghadirzadeh et al.
[item 7) in the Appendix] present a reinforcement learning based
framework for human-centered collaborative systems. Predic-
tions and proactive robot policies are trained jointly in an end-
to-end fashion from full-body motion capture data using graph
convolutional networks and Q-learning. Differently, Konar et al.
[item 7) in the Appendix] learn socially-compliant navigation
policies from demonstrations, by mimicking humans. Authors
propose an efficient sampling-based approximation to enable
model-free inverse reinforcement learning using deep networks
to represent both the policy and the reward function. They also
propose a goal-conditioned risk-based feature representation for
the social navigation problem that captures local information
surrounding the agent.

3) Methods for Full-Body Motion Modeling and Prediction:
Several works address the full-body motion modeling for col-
laborative robotics and physical human-robot interaction [item
8), 11), 13) in the Appendix]. Kratzer et al. [item 8) in the
Appendix] present a dataset of full-body motion capture of peo-
ple, performing everyday manipulation tasks in a home-like en-
vironment. The dataset includes 3D workspace geometry model
and eye-gaze data. Abdelkawy et al. [item 3) in the Appendix]
propose a Spatio-Temporal Joint based Convolutional Neural
Network to recognize daily activities, combine them with the
ambient events and infer the semantic context of the detected
activity. Figueredo et al. [item 11) in the Appendix] propose a
novel metric for human manipulation comfort, which combines
ergonomics and muscular biomechanics. The proposed solution
allow to build a quality distribution in the humans workspace
which can be quickly tailored to specific tasks and filtered for
design purposes.

4) Methods for Context-Rich Predictions: Two articles [item
2), and 14) in the Appendix] explore the new ways of integrating
more contextual information in prediction systems. Minoura
et al. [item 2) in the Appendix] propose a method for crowd
density forecasting as an alternative to predicting the individual
trajectories of people. To address this task, the authors developed
a patch-based density forecasting network, which directly fore-
casts crowd density maps of future frames based on spatially or
spatiotemporally overlapping patches. Rudenko et al. [item 14)
in the Appendix] investigate the motion priors of walking people
in semantically-rich urban environments using only semantic
maps as input. An approach based on Convolutional Neural
Networks is proposed to this end, which is capable of capturing
the local semantic context to infer the probability of observing
a person in any state of the environment.

B. Discussion and Conclusions

The papers in this special issue offer a diverse overview on
many aspects of human motion prediction and human-awareness
for robots and autonomous systems. Despite their diverse nature
in specific tasks and application domains, these papers exhibit
several dominant trends. For instance, generalization and active
adaptation of models to new environments, often overlooked by
authors in the prior art, is highlighted and addressed by several
works in this special issue [item 1), and 14) in the Appendix].
Several works [item 5), 6), and 8) in the Appendix] studied
the prediction of intention of people, which is not observed
directly and must be inferred from inputs, an important cue
to constraint the uncertainty for trajectory prediction. Several
works focused on the key goal of human behavior understanding
in robotics, namely the physical and psychological safety and
comfort during of the people interacting and co-existing with
the robot [item 9), and 11) in the Appendix]. Two works have
ventured into co-habitation of pedestrians and vehicles, who
need to share the same space and safely avoid collisions [item
4), 14) in the Appendix].

The problem of human motion prediction is quite challenging
and still requires a lot of effort and novel ideas to handle the
complexity of the dynamic world in which our autonomous
systems work. The high-quality papers presented in the special
issue represent important milestones towards solving the afore-
mentioned problem, we hope that they can be of inspiration for
novel works that will further advance this growing field.

ACKNOWLEDGMENT

This work has received funding from the European Union’s
Horizon 2020 Research and Innovation Programme under Grant
agreement No. 732737 (ILIAD).

APPENDIX

RELATED WORK

1) T. Davchev, M. Burke, and S. Ramamoorthy, “Learn-
ing structured representations of spatial and interactive
dynamics for trajectory prediction in crowded scenes,”



IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 6, NO. 3, JULY 2021 5615

IEEE Robotics and Automation Letters, vol. 6, no. 2,
pp. 707–714, 2021.

2) H. Minoura, R. Yonetani, M. Nishimura, and Y. Ushiku,
“Crowd density forecasting by modeling patch-based dy-
namics,” IEEE Robotics and Automation Letters, vol. 6,
no. 2, pp. 287–294, 2021.

3) H. Abdelkawy, N. Ayari, A. Chibani, Y. Amirat, and
F. Attal, “Spatio-temporal convolutional networks and n-
ary ontologies for human activity-aware robotic system,”
IEEE Robotics and Automation Letters, vol. 6, no. 2,
pp. 620–627, 2021.

4) C. Anderson, R. Vasudevan, and M. Johnson-Roberson,
“Off the beaten sidewalk: Pedestrian prediction in shared
spaces for autonomous vehicles,” IEEE Robotics and
Automation Letters, vol. 5, no. 4, pp. 6892–6899, 2020.

5) A. Bajcsy, S. Bansal, E. Ratner, C. J. Tomlin, and A. D.
Dragan, “A robust control framework for human mo-
tion prediction,” IEEE Robotics and Automation Letters,
vol. 6, no. 1, pp. 24–31, 2021.

6) Z. Huang, A. Hasan, K. Shin, R. Li, and K. Driggs-
Campbell, “Long-term pedestrian trajectory prediction
using mutable intention filter and warp lstm,” IEEE
Robotics and Automation Letters, vol. 6, no. 2, pp. 542–
549, 2021.

7) A. Ghadirzadeh, X. Chen, W. Yin, Z. Yi, M. Bjrkman,
and D. Kragic, “Human-centered collaborative robots
with deep reinforcement learning,” IEEE Robotics and
Automation Letters, vol. 6, no. 2, pp. 566–571, 2021.

8) P. Kratzer, S. Bihlmaier, N. B. Midlagajni, R. Prakash,
M. Toussaint, and J. Mainprice, “Mogaze: A dataset of

full-body motions that includes workspace geometry and
eye-gaze,” IEEE Robotics and Automation Letters, vol. 6,
no. 2, pp. 367–373, 2021.

9) A. Konar, B. H. Baghi, and G. Dudek, “Learning goal
conditioned socially compliant navigation from demon-
stration using risk-based features,” IEEE Robotics and
Automation Letters, vol. 6, no. 2, pp. 651–658, 2021.

10) B. Ivanovic, K. Leung, E. Schmerling, and M. Pavone,
“Multimodal deep generative models for trajectory
prediction: A conditional variational autoencoder ap-
proach,” IEEE Robotics and Automation Letters, vol. 6,
no. 2, pp. 295–302, 2021.

11) L. F. C. Figueredo, R. C. Aguiar, L. Chen, S. Chakrabarty,
M. R. Dogar, and A. G. Cohn, “Human comfortability:
Integrating ergonomics and muscular-informed metrics
for manipulability analysis during human-robot collab-
oration,” IEEE Robotics and Automation Letters, vol. 6,
no. 2, pp. 351–358, 2021.

12) D. Zhao and J. Oh, “Noticing motion patterns: A tem-
poral cnn with a novel convolution operator for human
trajectory prediction,” IEEE Robotics and Automation
Letters, vol. 6, no. 2, pp. 628–634, 2021.

13) G. Habibi and J. P. How, “Human trajectory predic-
tion using similarity-based multi-model fusion,” IEEE
Robotics and Automation Letters, vol. 6, no. 2, pp. 715–
722, 2021.

14) A. Rudenko, L. Palmieri, J. Doellinger, A. J. Lilienthal,
and K. O. Arras, “Learning occupancy priors of human
motion from semantic maps of urban environments,”
IEEE Robotics and Automation Letters, pp. 1–1, 2021.

Luigi Palmieri is a Senior Expert at Robert Bosch GmbH - Corporate Research. His research
currently focuses on kinodynamic motion planning in dynamic and crowded environments, control
of non linear dynamic systems, hybrid systems of learning-planning-control, MPC and numerical-
optimization techniques, planning considering human motion predictions and social constraints.
He earned his Ph.D. degree in robot motion planning from the University of Freiburg, Germany.
During his Ph.D., he was responsible for the motion planning task of the EU FP7 project Spencer.
Since then, he has the same responsibility in the EU H2020 project ILIAD. He has co-authored
multiple papers at RA-L, ICRA, IROS, FSR on the combinations of motion planning with control,
search, machine learning, and human motion prediction.



5616 IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 6, NO. 3, JULY 2021

Andrey Rudenko is a Research Scientist at Robert Bosch GmbH - Corporate Research. He
earned his Ph.D. at the University of Örebro (Sweden) in the field of human motion prediction.
He has received the M.Sc. degree in robotics from the University of Freiburg. His research tackles
predicting long-term motion trajectories of people in social and industrial settings, contributing
to the EU FP7 project Spencer and the EU H2020 project ILIAD. He has co-authored multiple
papers at RA-L, ICRA, IROS and RO-MAN, which tackled various aspects of anticipating human
motion, human-aware path planning and human-robot interaction.

Jim Mainprice is leading a research group at the University of Stuttgart, Germany. His research
interests include motion planning, machine learning and human-robot interaction. He holds a
M.Sc. degree from Polytech’Montpellier, France, and a Ph.D. degree from the University of
Toulouse, France, which he received in 2009 and 2012 respectively. While completing his Ph.D.
at LAAS-CNRS, he took part in the EU FP7 projects Dexmart and Saphari. From January 2013 to
December 2014, he was a Postdoctoral Researcher in the Autonomous Robotic Collaboration Lab
at the Worcester Polytechnic Institute (WPI) located in Massachusetts, USA, where he participated
in the DARPA Robotics Challenge as a member of the DRCHubo team. Since January 2015, he
is affiliated with the Autonomous Motion Department (AMD) of the Max Planck Institute for
Intelligent Systems in Tbingen, Germany, and he leads the Humans to Robots Motion (HRM)
research group at the University of Stuttgart since April 2017.

Marc Hanheide is a Professor of Intelligent Robotics and Interactive Systems in the School of
Computer Science at the University of Lincoln, U.K.. He received the Diploma and Ph.D. degrees
(Dr.-Ing.) in computer science from Bielefeld University, Germany, in 2001 and 2006, respectively.
From 2006 to 2009 he held a position as a Senior Researcher in the Applied Computer Science
Group. From 2009 until 2011, he was a Research Fellow at the School of Computer Science at the
University of Birmingham, U.K.. Marc Hanheide is a Principle Investigator in many national and
international research projects, funded by H2020, EPSRC, InnovateUK, DFG, industry partners,
and others. The STRANDS, ILIAD, RASberry, and NCNR projects are among the bigger projects
he is involved with. In all his work, he researches on autonomous robots, human-robot interaction,
interaction-enabling technologies, and system architectures. Marc Hanheide specifically focuses
on aspects of long-term robotic behaviour and human-robot interaction and adaptation.

Alexandre Alahi is currently an Assistant Professor at EPFL. He spent five years at Stanford
University as a Post-doc and Research Scientist after obtaining his Ph.D. from EPFL. His research
enables machines to perceive the world and make decisions in the context of transportation
problems and Smart Environments. He has worked on the theoretical challenges and practical
applications of socially-aware Artificial intelligence, i.e., systems equipped with perception and
social intelligence. He was awarded the Swiss NSF (Swiss National Science Foundation) early
and advanced Researcher grants for his work on predicting human social behavior. He won the
CVPR Open Source Award (2012) for his work on Retina-inspired image descriptors, and the
ICDSC Challenge Prize (2009) for his sparsity-driven Algorithm that has tracked more than 100
million pedestrians to date.



IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 6, NO. 3, JULY 2021 5617

Achim Lilienthal received the M.S. degree in physics from Konstanz University in 1998 and the
Ph.D. degree in computer science Ö from University of Tbingen, Germany, in 2004. He is currently
a Professor of computer science with Örebro University, Sweden, where he is also the Head of
the Mobile Robotics Olfaction Laboratory, Center of Applied Autonomous Sensor Systems. His
research interests include rich 3-D perception, robot vision, and mobile robot olfaction.

Kai O. Arras is the Head of the Robotics Program and Chief Expert in Robotics at Robert
Bosch GmbH - Corporate Research. Prior to joining Bosch, he was an Assistant Professor at the
University of Freiburg. He served as PC member for conferences on robotics (RSS, ISER, ECMR),
human-robot interaction (HRI, ICSR, HAI), artificial intelligence (ICAPS, AAAI SA, ECAI),
and computer vision (CVPR, ICCV), was Associate Editor of IJSR, ICRA, IROS, and authored
over 100 peer-reviewed publications in those areas. He co-organized several workshops and
conferences in different roles, and was a Member of the HRI Steering Committee and Co-ordinator
of EU-FP7 project SPENCER.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 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
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /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>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


