IEEE TRANSACTIONS ON

2 SYSTEMS
ELECTRONIC

JUNE 2024 VOLUME 60 NUMBER 3 IEARAX (ISSN 0018-9251)

GUEST EDITORIAL

Guest Editorial for the TAES Special Section on Machine Learning Methods for Aerial and Space Positioning and
NaVIgation . . ... ettt K. Yu, J. Dunik, M. S. Braasch, P. Closas, and F. Dovis 2494

SPECIAL SECTION ON MACHINE LEARNING METHODS FOR AERIAL AND SPACE POSITIONING
AND NAVIGATION
Bridging the Domain Gap in Satellite Pose Estimation: A Self-Training Approach Based on Geometrical Constraints. . .
................................................................... Z. Wang, M. Chen, Y. Guo, Z. Li, and Q. Yu
Spacecraft Pose Estimation: Robust 2-D and 3-D Structural Losses and Unsupervised Domain Adaptation by Intermodel
CONSENSUS . .o v ve et ie e J. . B. Pérez-Villar, A. Garcia-Martin, J. Bescés, and M. Escudero-Viiiolo
Deep-Learning-Based Direct Attitude Estimation for Uncooperative Known Space Objects ......................o...
....................................................................... S. Qiao, H. Zhang, F. Xie, and Z. Jiang
Onboard State Estimation Around Didymos With Recurrent Neural Networks and Segmentation Maps................
......................................................... M. Pugliatti, A. Scorsoglio, R. Furfaro, and F. Topputo
DTSE-SpaceNet: Deformable-Transformer-Based Single-Stage End-to-End Network for 6-D Pose Estimation in Space
.................................................................................. F. Liu, Z. Zhang, and S. Li
Deep Reinforcement Learning-Based Approach With Varying-Scale Generalization for the Earth Observation Satellite
Scheduling Problem Considering Resource Consumptions and Supplements ..............ooiiiiiiiiieeennnn...
................................................................ Y. Long, C. Shan, W. Shang, J. Li, and Y. Wang
Reinforcement Learning for Joint Detection and Mapping Using Dynamic UAV Networks................ ... ... ...
............................................................. A. Guerra, F. Guidi, D. Dardari, and P. M. Djuri¢
An Ephemeris for Cruisable UAV Pseudolite Navigation System Based on Deep Learning Networks..................
............................................................. X. Yang, W. Liu, W. Xiao, X. Ye, Z. Li, and F. Wang
Learning-Based Navigation and Collision Avoidance Through Reinforcement for UAVs........... ... ... ... . ....
....................................... R. Azzam, M. Chehadeh, O. A. Hay, M. A. Humais, I. Boiko, and Y. Zweiri
UAV Trajectory Prediction Based on Flight State Recognition. . ..J. Zhang, Z. Shi, A. Zhang, Q. Yang, G. Shi, and Y. Wu
Global and Local Interattribute Relationships-Based Graph Convolutional Network for Flight Trajectory Prediction . . ..
....................................................................... Y. Fan, Y. Tan, L. Wu, H. Ye, and Z. Lyu
An LSTM-Assisted GNSS/INS Integration System Using IMU Recomputed Error Information for Train Localization. .
.................................................. Y. Chen, W. Jiang, J. Wang, B. Cai, D. Liu, X. Ba, and Y. Yang
Best Integer Equivariant Estimation Based on Unsupervised Machine Learning for GNSS Precise Positioning and

Navigation in Complex Environments . ... .......oouutiieien e, Z. Zhang, X. Li, and H. Yuan
Exploring the Potential of the Deep-Learning-Aided Kalman Filter for GNSS/INS Integration: A Study on 2-D Simulation
Datasets . .t S. Li, M. Mikhaylov, T. Pany, and N. Mikhaylov

Augmented Physics-Based Machine Learning for Navigation and Tracking........... ...,
................................................................ T. Imbiriba, O. Straka, J. Dunik, and P. Closas
Optimal Machine Learning and Signal Processing Synergies for Low-Resource GNSS Interference Classification.. . .. ..
................................................... J. R. van der Merwe, D. C. Franco, T. Feigl, and A. Riigamer

2500

2515

2526

2542

2555

2572

2586

2602

2614
2629

2642

2658

2672

2683

2692

2705

(Contents Continued on Page 2491)

<IEEE



(Contents Continued from Front Cover)

Smartphone-Based Indoor Localization Using Machine Learning and Multisource Information Fusion................

................................................................................. J. Yan, Z. Huang, and X. Wu 2722
A Visible Light Positioning System Based on a Particle Filter and Deep Learning . ................. ... ...,
.................................................... X. Cao, Y. Zhuang, G. Chen, X. Wang, X. Yang, and B. Zhou 2735
PAPERS
Characterization of Candidate Solutions for X-Ray Pulsar Navigation.................. K. G. Lohan and Z. R. Putnam 2749
Modified Two-Dimensional Coverage Analysis Method Considering Various Perturbations ..........................
................................................................ S. Bai, Y. Zhang, Y. Jiang, W. Sun, and W. Shao 2763
Improved Angle-of-Arrival Estimation of Narrow Gaussian Beams for Mobile FSO Platforms........................
................................................................... M.-C. Tsai, M. S. Bashir, and M.-S. Alouini 2778
Knowledge-Aided Precise Jamming Technique Against Spaceborne SAR System ...,
.................................................... Y Wang, G. Jin, T. Shi, R. Ma, Y. Zhang, D. Wu, and D. Zhu 2791
Fixed-Time Differentiator-Based Adaptive Nonsingular Fast Terminal Image-Based Visual Servoing for a Quadrotor UAV
Subject to Turbulent Wind . ........... ... A. Miranda-Moya, H. Castaiieda, and H. Wang 2807
Data-Driven Sea Clutter Suppression via an Image-to-Image Neural Network and Consistency Loss ..................
................................................................. Q. Qu, H. Chen, W. Liu, B. Li, and Y.-L. Wang 2819
Analytical Trajectory of Solar Sail With Fixed Pitch Angle From Elliptical Orbits............ ... ... ... ... ... ..
...................................................................... R. Jin, Z. Fan, M. Huo, Y. Xu, and N. Qi 2833
Line-of-Sight Stabilization Enhancement With Hybrid Sensing in a Piezoelectric Mirror-Based Cubic Stewart Platform
.................................................................................. Y. Wu, L. Wen, and T. Tang 2843
A Prior-Knowledge-Guided Neural Network Based on Supervised Contrastive Learning for Radar HRRP Recognition
................................................................................ Q. Liu, X. Zhang, and Y. Liu 2854
Motion Modeling and State Estimation With Bistatic Range and Doppler Measurements . ... 7. Han, K. Li, and G. Zhou 2874
Robust Cooperative Tracking for Aerial Maneuvering Target With Faulty Sensors............. ... ... ... ... ...,
................................................................ Z. Zhang, X. Dong, Y. Zhang, J. Yu, and Z. Ren ~ 2894
Subspace-Based STAP in Airborne FDA Radar for Homogeneous Clutter Under Range Ambiguity ...................
................................................................... D. Song, S. Chen, Q. Feng, F. Xi, and Z. Liu 2909
Dynamic Event-Triggered and Self-Triggered Fault-Tolerant Attitude Control for Multiple Spacecraft Systems With
Uncertainties and Input Saturation ... ..ot X. Xie, T. Sheng, and X. Chen 2922
Distributed Fusion of Multiple Model Estimators Using Minimum Forward Kullback-Leibler Divergence Sum ... ......
......................................................................... Z. Wei, Z. Duan, and U. D. Hanebeck 2934
Main Lobe Deception Jamming Suppression Approach via SVD and FrFT for LEFM Radars.................. ... ...
........................................................ Z. Lei, Q. Qu, L. Zhang, H. Chen, G. Dou, and Y. Wang 2948
Evaluation of an Autonomous Soaring Algorithm for Survey Missions in Simulation Environment....................
............................................................. J. Rosales, L. Sun, L. R. G. Carrillo, and A. Gross 2966
Knowledge-Aided Model-Based Reinforcement Learning for Anti-Jamming Strategy Learning.......................
............................................................... K. Li, H. Liu, B. Jiu, W. Pu, X. Peng, and J. Yan ~ 2976
An Attention-Based Convolutional Network Framework for Detection and Localization of GNSS Interference Sources
.................................................................... K. Cai, Z. Di, Y. Zhu, P. Zhao, and C. Shi 2995
Maneuvering Tracking Algorithm for Reentry Vehicles With Guaranteed Prescribed Performance ....................
.................................................................. Z. Guo, X. Gu, Y. Han, J. Guo, and T. Berger ~ 3012
Multipath-Assisted Multitarget Tracking With Better Track Formation............ ... ... o i i i,
.................................................. A. Balachandran, A. Acharya, S. Chomal, and R. Tharmarasa 3021
Multi-UAV Cooperative Online Searching Based on Voronoi Diagrams ................ C. Huang, B. Du, and M. Chen 3038
Attitude Takeover Control for Noncooperative Space Targets Based on Gaussian Processes With Online Model Learning
....................................................................... Y. Liu, P. Wang, C.-H. Lee, and R. Toth 3050
A Multiobjective Optimization Algorithm for Safety and Optimality of 3-D Route Planning in UAV ..................
.................... M. Abdel-Basset, R. Mohamed, K. M. Sallam, I. M. Hezam, K. Munasinghe, and A. Jamalipour ~ 3067
Multiresolution SAR Target Recognition Based on Physical Attention Enhancement and Scale Distillation ............
................................................................................. L. Wang, Y. Yang, and Z. Liu 3081
Flexible Metasignal Tracking: Architecture Robustness in Challenging PNT Scenarios ..............................
................................................................. A. Nardin, F. Dovis, F. Zanier, and F. Melman 3095
Toward Rapid and Optimal Strategy for Swarm Conflict: A Computational Game Approach .........................
.................................................................. T. Zhang, Y. Zhu, D. Ma, C. Li, and X. Wang 3108

(Contents Continued on Page 2492)



(Contents Continued from Page 2491)

A Comprehensive Model of Variable Pitch Electric Propulsion Unit for Optimal-Power Thrust Control................
....................................................................... J Wu, Y. Li, J. Hu, C. Liu, and M. Zhao
Online Emission Policy Selection for Radar Antijamming Using Bandit-Optimized Policy Search ....................
................................................................... Y. Fang, S. Wei, L. Zhang, Z. Wu, and J. Wu
Fault-Tolerant Adaptive Control for Trajectory Tracking of a Quadrotor Considering State Constraints and Input Saturation
.............................................................................. S.-H. Kim, M. Kim, and Y. Kim
Star Suppression Based on Structure of Star Groups for Geosynchronous Object Detection Using Wide-Field Telescopes
............................................. X. Wang, Z. Li, C. Xu, Y. Huo, F. Feng, S. Qiu, K. Zheng, and J. Qiu
Attitude-Orbit Integrated Control for Spacecraft Fly-Around Mission Based on Chebyshev Neural Network ...........
........................................................................................... Q. Sun and Y. Jia
Heading Error Shaping Guidance Laws Using Generalized Finite-Time Convergence Error Dynamics.................
.......................................................... E.-T. Jeong, P. Wang, S. He, T.-H. Kim, and C.-H. Lee
Fixed-Time Disturbance Observer-Based Attitude Prescribed Performance Predictive Control for Flexible Spacecraft. . .
............................................................ Q.-Z. Liu, L. Zhang, B. Sun, Y. Xiao, and G.-W. Fan
Factor Graph Optimization-Based GNSS PPP-RTK: An Alternative Platform to Study Urban GNSS Precise Positioning
............................................................................... S. Xin, J. Geng, and L.-T. Hsu
Analysis of Multiantenna UAV-Aided NOMA Relay Systems for Short-Packet Communications between Multiuser Pairs
............................................... T. M. Hoang, L. T. Dung, B. C. Nguyen, X. N. Tran, and G. T. Luu
Arithmetic Average Density Fusion—Part II: Unified Derivation for Unlabeled and Labeled RFS Fusion.......... T Li
An Intelligent Anti-Interference Scheme for FDA-MIMO Radar Under Nonideal Condition..........................
..................................................................... Z. Ding, J. Xie, L. Lan, C. Qi, and X. Gao
A Data-Model Fusion Strategy to Improve Detection Performance in the Presence of Target Signal Model Mismatch . ..
..................................................................................... X. Xu, Y. Li, and C. Yeh
Consensus Protocol-Based Autonomous Configuration Estimation for Hyperscale Distributed Spacecraft Systems. . . . ..
............................................................................... 0. Xiao, G. Wen, and Y. Meng
Data-Driven Satellite Communication and Control for Future IoT: Principles and Opportunities ......................
.................................................................................... S. R. Pokhrel and J. Choi
Federated Cell-Free MIMO in Nonterrestrial Networks: Architectures and Performance .............................
................................................................ A. Guidotti, A. Vanelli-Coralli, and C. Amatetti
Optimizing a Formation-of-Arrays (FoA) Satellite Antenna System for Very High-Throughput Communications ... .. ...
............................... G. Bacci, R. De Gaudenzi, M. Luise, E. Sebastiani, P. Angeletti, and J. R. Gonzdlez
Terrain-Relative Navigation With Neuro-Inspired Elevation Encoding ... .... K. A. Michaelson, F. Wang, and R. Zanetti
Discrete-Time High-Order Fully Actuated Adaptive Stabilization Control for a Type of Combined Spacecraft With
Unknown Parameters .............c. .. K.-X. Cui, G.-R. Duan, D.-W. Zhang, and D.-K. Gu
Controllable Trade-Off Between Performance and Constrained Input for Vibration Suppression in Flexible Space
SHTUCTUTES . .« o v o ettt et e e e e e e e e e e e e e H. Sun, X. Tang, and S. S. Ge
Ergodic Sum Rate Capacity Achieving Transmit Design for Massive MIMO LEO Satellite Uplink Transmission ... . ...
.............................................................................. K.-X. Li, X. Gao, and X.-G. Xia
On the Mechanisms of Electroaerodynamic Propulsion via Force Analysis........... J. Leng, Z. Liu, M. Qi, and X. Yan
Distributed MIMO Passive Radar Target Detection: Holy Trinity, Durbin, and Gradient Tests.........................
....................................................................... A. Zaimbashi, M. S. Greco, and F. Gini
Aerial Swarm Search for GNSS-Denied Maritime Surveillance. ............ ... .. . i i
.......................................................... S. Yang, D. Lin, S. He, 1. Hussain, and L. Seneviratne
Autonomous UAV Maneuvering Decisions by Refining Opponent Strategies. . ... .. L. Sun, H. Qiu, Y. Wang, and C. Yan
Class-Incremental Recognition of Objects in Remote Sensing Images With Dynamic Hybrid Exemplar Selection . . . ...
....................................................................... Y. Fu, Z. Liu, C. Wu, F. Wu, and M. Liu
LiDAR-Inertial-Based Absolute Positioning With Sparse DEM for Accurate Lunar Landing . ... Y. Choe and C. G. Park
Reaction Wheel Design for Precise Attitude Control of CubeSats Using Flexible PCB Windings and Halbach Magnet
ATTAY « oo e N.-W. Liu, K.-Y. Hung, B.-T. Lyu, S.-C. Yang, Y.-P. Lin, and C.-Y. Chan
Dynamics and Control of Mass-Variable Liquid-Filled Spacecraft With Combined Nonlinear Slosh...................
.................................................................................... F. Liu, B. Yue, and B. Ma
Angle-Dependent Matched Filtering for Moving Target Indication With Coherent FDA Radar........................
.................................................................. J. Xu, Y. Zhang, G. Liao, Y. Xu, and W. Wang
Optimal Placement Method of Netted MIMO Radar Nodes Based on Hybrid Integration for Surveillance Applications
...................................................... Z. Zhang, X. Li, Z. Zhang, M. Wang, H. Chen, and G. Cui

3121

3132

3148

3160

3177

3192

3209

3221

3237
3255

3269

3282

3294

3307

3319

3348
3368

3379

3390

3403
3417

3427

3442
3454

3468
3482

3496

3509

3523

3537

(Contents Continued on Page 2493)



(Contents Continued from Page 2492)

Normalization Calculation Method of THD for Aviation Multipulse Rectifiers....... L. Gao, Q. Li, B. Liu, and F. Meng 3553
An Advanced Hexacopter for Mars Exploration: Attitude Control and Autonomous Navigation............ L. Sopegno,
S. Martini, S. Pedone, A. Fagiolini, M. J. Rutherford, M. Stefanovic, A. Rizzo, P. Livreri, and K. P. Valavanis 3569
Adaptive Tracking Control for Tethered Aircraft Systems With Actuator Nonlinearities and Output Constraints . . ... ...
................................................................... F. Zhang, M. Song, B. Huang, and P. Huang 3582
Resilient H , Control for Nonlinear Systems With Uncertainties and Disturbances Based on Equivalence Robust Passivity
................................................................................ Z. Zhou, Y. Wang, and Q. Wu 3598
Resource Allocation for MC-DS-CDMA in Beam-Hopping LEO Satellite Networks ...................cooiiiiii...
....................................................................... E. Meng, J. Yu, S. Jin, X. Bu, and J. An 3611
Few-Shot Radar Jamming Recognition Network via Complete Information Mining.......... ... ...,
........................................................................ Z. Luo, Y. Cao, T-S. Yeo, and F. Wang 3625
Deinterleaving RADAR Emitters With Optimal Transport Distances............ M. Mottier, G. Chardon, and F. Pascal ~ 3639
Distributed Attitude Tracking of Multiple Rigid Body Systems Under an Uncertain Leader and Communication Link
FaUlts . ..o Z Liand H. Su 3652
Deployment Optimization for Integrated Search and Tracking Tasks in Netted Radar System Based on Pareto Theory . .
.................................................................... J. Yan, T. Zhang, L. Ma, W. Pu, and H. Liu ~ 3664
Joint Transmit—Receive Filter Design With Lower APSL and ICPL to Suppress Interference .........................
..................................................................... L. Zuo, Z. Lan, X. Lu, Y. Gao, and L. Mao 3673
CORRESPONDENCE
Finite-Time Attitude Tracking Control of Rigid Spacecraft With Multiple Constraints . ................c.coovieeana...
.................................................................... X.-R. Yang, X. Lin, Y. Yang, and A.-M. Zou 3688
Two-Dimensional Reachability of Low-Thrust Spacecraft ........................ Q. Xiao, L. Li, J. Zhang, and M. Xu 3698
Adaptive Grid Search Based Pulse Phase and Doppler Frequency Estimation for XNAV ........... ... ... ... ... ..
............................................................ Y. Wang, Y. Wang, K. Jiang, W. Zheng, and M. Song 3707
Reducing Two-Way Ranging Variance by Signal-Timing Optimization. ...............uiiutiiteneeneenneann...
....................................................... M. A. Shalaby, C. C. Cossette, J. R. Forbes, and J. Le Ny ~ 3718





<<
  /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 true
  /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 true
  /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


