IEEE JOURNAL OF
SELECTED TOPICS IN APPLIED EARTH
OBSERVATIONS AND REMOTE SENSING

A PUBLICATION OF THE IEEE GEOSCIENCE AND REMOTE SENSING SOCIETY
AND THE IEEE COMMITTEE ON EARTH OBSERVATIONS

JANUARY 2016 VOLUME 9 NUMBER 1 IJSTHZ (ISSN 1939-1404)

Message from Incoming Editor-in-Chief ... ... ... . . Q. Du

SPECIAL ISSUE ON ADVANCES IN GROUND PENETRATING RADAR RESEARCH AND APPLICATIONS

Foreword to the Special Issue on Advances in Ground-Penetrating Radar Research and Applications .................

.................................................. S. Lambot, A. Giannopoulos, L. Pajewski, E. Slob, and M. Sato 5
Radar Data Processing Methods
A Fast Iterative Interpolation Method in f-k Domain for 3-D Irregularly Sampled GPR Data .........................
............................................................................ L. Yi, K. Takahashi, and M. Sato 9
A Layered Vegetation Model for GPR Full-Wave Inversion . .......... ...,
.................................................. M. R. Mahmoudzadeh Ardekani, D. C. Jacques, and S. Lambot 18
Experimental and Modeled Performance of a Ground Penetrating Radar Antenna in Lossy Dielectrics ................
PP P C. Warren and A. Giannopoulos 29
A Realistic FDTD Numerical Modeling Framework of Ground Penetrating Radar for Landmine Detection . ...........
................................................................. L. Giannakis, A. Giannopoulos, and C. Warren 37
A New Approach of Rotated Staggered Grid FD Method With Unsplit Convolutional PML for GPR..................
........................................................................ B. Zhang, Q. Dai, X. Yin, and D. Feng 52
Accounting for Surface Refraction in Velocity Semblance Analysis With Air-Coupled GPR.............. ... ... ...,
.............................................................. J. D. Pue, M. Van Meirvenne, and W. M. Cornelis 60
Subsurface Near-Field Microwave Holography . ... ... e
........................................... K. P. Gaikovich, P. K. Gaikovich, Y. S. Maksimovitch, and V. A. Badeev 74
Geotechnical and Security Applications
Permafrost Subgrade Condition Assessment Using Extrapolation by Deterministic Deconvolution on Multifrequency
GPR Data Acquired Along the Qinghai-Tibet Railway .......... ... ... ... oL, J. Xiao and L. Liu 83
Waterfront Depth Analysis in Hardened Concrete by Means of the Nondestructive Ground-Penetrating Radar
Technique ........ ......... L. Rodriguez-Abad, G. Klysz, R. Martinez-Sala, J. P. Balayssac, and J. Mené-Aparicio 91
A Combined Use of GPR Data With Historical Archives for Identifying Pavement Construction Periods of Valencian
Silos (16th Century, Spain) .............oiiiiiniininiiean. A. Valls, F. Garcia, M. Ramirez, and J. Benlloch 98

(Contents Continued on Page 2)

<©IEEE



(Contents Continued from Page 1)

Design and Test of an Improved Dipole Antenna for Detecting Enclosure Structure Defects by Cross-Hole GPR ... ...

e H. Qin and X. Xie 108
Microwave Tomography-Enhanced GPR in Forensic Surveys: The Case Study of a Tropical Environment.............
....................................... E. R. Almeida, J. L. Porsani, I. Catapano, G. Gennarelli, and F. Soldovieri 115
Study on a Novel UWB Linear Array Human Respiration Model and Detection Method . ............ ... ... . ... ...
...................................... S. Wu, S. Yao, W. Liu, K. Tan, Z. Xia, S. Meng, J. Chen, G. Fang, and H. Yin 125
Three-Dimensional Through-Wall Sensing of Moving Targets Using Passive Multistatic Radars......................
...................................................... G. Gennarelli, R. Solimene, F. Soldovieri, and M. G. Amin 141
Extraction of Building Features from Stand-Off Measured Through-Wall Radar Data........................ ... ...
......................................................................... J. J. M. de Wit and W. L. van Rossum 149
Geological and Environmental Applications
Internal Structure of Sand Dunes in the Badain Jaran Desert Revealed by GPR ................... R. Qian and L. Liu 159
GPR Backscattering Intensity Analysis Applied to Detect Paleochannels and Infilled Streams for Seismic Nanozonation
in Urban EnVIrONmMENtS . . . . . ..ottt et e e e e e
..... S. Santos-Assungao, V. Perez-Gracia, V. Salinas, O. Caselles, R. Gonzalez-Drigo, L. G. Pujades, and N. Lantada 167
Analysis of GPR Early-Time Signal Features for the Evaluation of Soil Permittivity Through Numerical and
Experimental Surveys ............ ..., D. Comite, A. Galli, S. E. Lauro, E. Mattei, and E. Pettinelli 178
Hydrodynamic Parameters of a Sandy Soil Determined by Ground-Penetrating Radar Monitoring of Porchet
Infiltrations .........oniii i e E. Léger, A. Saintenoy, P. Tucholka, and Y. Coquet 188
Maxwell-Wagner Relaxation in Two Desert Soils at Medium and High Water Contents: Interpretation From Modeling
of Time Domain Reflectometry Data ................................ S. A. Arcone, S. A. Grant, and G. E. Boitnott 201
Spectral Decomposition of Soil Electrical and Dielectric Losses and Prediction of /n Situ GPR Performance. ..........
............................................................................ M. Loewer; J. Igel, and N. Wagner 212
Impact of Wood Sample Shape and Size on Moisture Content Measurement Using a GPR-Based Sensor..............
P J. D. Redman, G. Hans, and N. Diamanti 221
Close Seismic Applications
An Improved Weighted Projection Onto Convex Sets Method for Seismic Data Interpolation and Denoising...........
........................................................................... B. Wang, X. Chen, J. Li, and J. Cao 228
Lossy Compression for Wireless Seismic Data Acquisition ................... M. J. Rubin, M. B. Wakin, and T. Camp 236
A Comparative Study of Dimensionality Reduction Algorithms Applied to Volcano-Seismic Signals ..................
A G. Cortés, M. C. Benitez, L. Garcia, 1. Alvarez, and J. M. Ibanez 253
REGULAR PAPERS
A Para-Whole Space Model for Underground Magnetic Resonance Sounding Studies ...................oooiiina...
..................................................................... T. Lin, Y. Zhang, L. Wan, Y. Qu, and J. Lin 264
Coherent Model of L-Band Radar Scattering by Soybean Plants: Model Development, Evaluation, and Retrieval.......
................................... H. Huang, S.-B. Kim, L. Tsang, X. Xu, T.-H. Liao, T. J. Jackson, and S. H. Yueh 272
Radar High-Speed Target Detection Based on the Frequency-Domain Deramp-Keystone Transform ..................
.......................................................... J. Zheng, T. Su, H. Liu, G. Liao, Z. Liu, and Q. H. Liu 285
Automatic Segmentation and Shape-Based Classification of Retro-Reflective Traffic Signs from Mobile LiDAR
Data ... B. Riveiro, L. Diaz-Vilarinio, B. Conde-Carnero, M. Soildn, and P. Arias 295
Intensity Data Correction for the Distance Effect in Terrestrial Laser Scanners...............c.oooiiiiiiinieann...
.................................................................... K. Tan, X. Cheng, X. Ding, and Q. Zhang 304
Analys1s of ALS Intensity Behavior as a Function of the Incidence Angle in Coastal Environments ...................
.............................................................. E. Poullain, F. Garestier, F. Levoy, and P. Bretel 313
Detectablhty of Polar Mesocyclones and Polar Lows in Data From Space-Borne Microwave Humidity Sounders. . . .. ..
.................................................................... C. Melsheimer, T. Frost, and G. Heygster 326
Two Stage Trapezoid: A New Interpretation of the Land Surface Temperature and Fractional Vegetation Coverage
5 Lo H. Sun 336

(Contents Continued on Page 3)



(Contents Continued from Page 2)

Crop Monitoring Using Vegetation and Thermal Indices for Yield Estimates: Case Study of a Rainfed Cereal in
Semi-Arid West Africa ................ L. Leroux, C. Baron, B. Zoungrana, S. B. Traoré, D. Lo Seen, and A. Bégué
WSB-DA: Water Surface Boundary Detection Algorithm Using Landsat §OLIData............... ... ...
........................................................................ K. Singh, M. Ghosh, and S. R. Sharma
Agreement and Complementarity of Sea Ice Drift Products ................. ... ... .. A. M. Johansson and A. Berg
Canopy Height Model (CHM) Derived From a TanDEM-X InSAR DSM and an Airborne Lidar DTM in Boreal
Forest .o Y. Sadeghi, B. St-Onge, B. Leblon, and M. Simard
A Landsat 8 OLI-Based, Semianalytical Model for Estimating the Total Suspended Matter Concentration in the Slightly
Turbid Xin’anjiang Reservoir (China) ..................... Y. Zhang, Y. Zhang, K. Shi, Y. Zha, Y. Zhou, and M. Liu
Classification of Vegetation Type in Iraq Using Satellite-Based Phenological Parameters ............................
................................................. S. H. Qader, J. Dash, P. M. Atkinson, and V. Rodriguez-Galiano
Optimizing Purdue-Lin Microphysics Scheme for Intel Xeon Phi Coprocessor.......... ... ...,
................................................................. J. Mielikainen, B. Huang, and H.-L. A. Huang
A Remote Sensing Image Fusion Method Based on the Analysis Sparse Model............. ... ..o ...
................................................... C. Han, H. Zhang, C. Gao, C. Jiang, N. Sang, and L. Zhang
A Case Based Reasoning Approach for Task-Driven Remote Sensing Image Discovery Under Spatial-Temporal
CONSLIaINLS .. ..ottt M. Li, X. Zhu, W. Guo, P. Yue, and Y. Fan
A Trous Wavelet Based Four-Dimensional Evapotranspiration Assimilation ................................ S. Chen
Fourier-Based 2-D Imaging Algorithm for Circular Synthetic Aperture Radar: Analysis and Application..............
............................................................... G. Jia, M. F. Buchroithner, W. Chang, and Z. Liu
A Study on the Lower Tropospheric Thermal Inversion Over the Arabian Sea Using Radiosonde and IASI Data . ......
........................................ S. Dwivedi, V. Sathiyamoorthy, M. S. Narayanan, and D. Narayana Rao
An Image-Segmentation-Based Urban DTM Generation Method Using Airborne Lidar Data.........................
.................................................................................. Z. Chen, B. Xu, and B. Gao
Early Maize Yield Forecasting From Remotely Sensed Temperature/Vegetation Index Measurements . ................
............................................................................. M. E. Holzman and R. E. Rivas
ISAR Imaging of Nonuniformly Rotating Targets Based on Generalized Decoupling Technique ......................
.......................................................... J. Zheng, H. Liu, G. Liao, T. Su, Z. Liu, and Q. H. Liu
Remote Sensing of Terrestrial Rainfall From Ku-Band Scatterometers .. ..............iiiiiiiiiienienann...
................................................. L. Brocca, C. Massari, L. Ciabatta, W. Wagner, and A. Stoffelen

347

363
369

381

398

414

425

439

454
467

475

490

496

507

520

533




