Curriculum Vitae of DHARMENDRA SINGH

Present Position and Postal Address:
Professor in Department of Electronics and Communication
Engineering
Coordinator, RailTel-1ITR Center of Excellence in
Telecommunication
Microwave Imaging and Space Technology Application Lab
Indian Institute of Technology Roorkee
Roorkee-247667, Uttarakhand, India
e-mail: dharmfec@gmail.com, dharmfec@iitr.ac.in
Phone: (+91) 01332-285351 (R), (+91)01332285695 (Off)
Fax: (+91) 01332-273560

Place of Birth:
Varanasi (U.P), INDIA

Nationality:
Indian
Sex:
Male

Marital Status:
Married

Educational Qualifications:

o Ph.D from Dept. of Electronics Engineering, Institute of Technology
BHU (now 11T (BHU), Varanasi, India

Academic / Research Experience/Employment:
22+ years

Area of Specialization:
Wave Propagation, Optical and Microwave Remote Sensing, Polarimetry and
Interferometric applications, Image Fusion, Image Processing/Image
Analysis, ICT, IoT, Cloud Based Solution, Microwave Imaging, Through
Wall Imaging, Ground Penetrating Radar, Terahertz Imaging, Radar
Absorbing Materials, Stealth Application, Radar Cross Section Reduction

Country Visited:

USA, Japan, Taiwan, France, Brazil, Germany, China, Spain, Switzerland,
Korea, Canada, Singapore, Australia, SriLanka
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Honors/Awards and Fellowship received:

Starr Performer for year 2004-05 from IIT Roorkee, India for teaching and research.
¢ Indo-French Center for Advanced Mathematics Fellowship-2014-2017.

¢ INSA-DFG (Germany) Visiting Professor, 2011 (to visit Germany).

o MERIT Visiting Professor Fellowship by European Union, 2009-2010.

e German Academic Research Visiting Associate Award, Germany-2008.

o Chinese Academy of Sciences, Visiting Fellow Award, China, 2006.

e French Govt. Fellowship-2004. To visit “Institute for National Research in
Informatics ad Automatique (INRIA)”, Rocquencourt, France, 2004-2005.

o University Corporation of Atmospheric Research Fellowship, USA, 2002.

e European Research Computer Informatics & Mathematics Fellowship, France,
2001-2002.

¢ Japan Government (Monbusho) Fellowship, Japan, 1999-2000.
o Japan Telecommunication Foundation Award for Remote Sensing, 2000.

e Visiting Associate Award for remote sensing by University Grants Commission,
New Delhi, India, 2001.

o Visiting Associate Award for remote sensing by University Grants ~ Commission,
New Delhi, India, 1996.

Collaborations:

National:
Space Application Center, Ahmedabad; Defense Electronics and Application
Lab, DRDO Lab, Dehradun; Snow Avalanche and Study Estt., DRDO Lab,
Chandigarh; Central Mining And Fire Research Institute, (CSIR Lab), Dhanbad;
Indian Meteorological Department, Delhi; IIT Bombay; IT, BHU;

International:

Karlsruhe University, Germany; Chemnitz University, Germany; Center of
Remote Sensing, Florida, USA; DLR, Germany; Niigata University, Japan; INRIA,
France; IRSA, Beijing, China; Tsinghua University, China; UPC, Barcelona, Spain;
Rio de Janero University, Brazil.



Professional Affiliations:

e Senior member of IEEE,

e Life member of Indian Society of Remote Sensing

Number of Research Publications (National/International Journals and
Conferences)
250 +

Number of Books Authors/Edited

e Chapter in a Book entitled “Advances in Intelligent Informatics”
published by Springer, ISBN: 978-3-319-11217-6, ISSN: 2194-5365
(electronic)

e Writing a book on Radar and its Polarimetric Application

e Developed a Pedagogy Project on "Engineering Electromagnetics”

Review

= Reviewed a book entitled “Engineering Electromagnetics” by Hayt and

Buck, TMH publication. (2010).

Number of Patents Granted/applied for: 01

(a) Patent:

Development of Nano Composite Microwave Absorbing Paint in the
Frequency range 8 to 18 GHz. Patent filed through Instrument wing PXE
DRDO Collaboration 2012. App. No. :0553/DEL/2013, dated Feb 26, 2013.

(Association with Prof. Vijaya Agarawal)

(b) Product Developed:

e Developed prototype of Hand Held Cavity Detector for Army Technology

Board

¢ Soil Moisture Monitoring System” for India Meteorological Department,

Delhi, India

o Satellite Based Agriculture Information System (wwwe.aisiitr.in/modis/)



http://www.aisiitr.in/modis/�

12. Ph. D/ Master Dissertation Supervised
(@) Ph.D: 16 Awarded and 12 are in progress

(b) Post-Graduation: 53 Awarded and 06 are in progress

13. Administrative Responsibilities:
(@) Institute Level:

= Coordinator, RailTel- HT Roorkee Center of Excellence in
Telecommunication, July 2013 to till now.

» Head, Institute Computer Center from April 2014 to Jan., 2015.
= Head, Information Super Highway Center,. Jan 11 to Jan 2015.
» Chief Warden Ganga Bhawan, from Jan 2011- March 2013.
» Senate nominee for Institute Academic Program Committee
» Member of Institute Research Committee
= Member of Institute Vigilance Committee
» Co-Coordinator for Cognizance-08 & 09 (National Level Technical
Festival)
= O.S.D. Security from Jan 2008 to May 2009.
» Staff Advisor Basketball since 2006 to 2012
(b) Departmental Level:

= Chairman, Department Purchase Committee, Oct 2015 to till now

» Chairman, Department Research Committee, July 2013 to Oct 2015.
= Officer In charge (O. C), Administration, March 2013 to June 2015
» 0O.C. Training and Placement from March 2011 to Feb 2013.

» O.C. Electronics Lab., from March 2011 to March 2013

= O.C Library since Feb 2009 to Feb. 2011

= 0O.C. Project since Feb 2009 to Feb. 2011 now

» 0O.C Training & Placement from Feb07 to Jan09

O. C Maintenance from Feb 05 to June 08



Principal Investigators in Projects:

Application of Drone with Satellite Data for Precision Agriculture Monitoring and
Drone Assisted Surveilence and Disgnosis for Biotic and Abiotic Stresses in
Sugarcane, sponsored by DRDO, 2016-2018.

Development of an adaptive algorithm for crop parameters retrieval by
utilizing polarimetric data for regional conservation purposes, Japan
Aerospace Exploration Agency (JAXA), Japan (2016-2019).

Study and Development of Multi-Layer and Frequency Selective Surfaces for
Application of Radar Wave Absorption, sponsored by DRDO, 2013-2016.
Agriculture Information System for ICT, sponsored by RailTel, Delhi, 2014-2017.
Crop Identification with PALSAR data” Japan Aerospace Exploration Agency
(JAXA), Japan (2013-2017).

Critical Analysis of Min-SAR data for Moon Surface Classification, sponsored by
Space Application Center, Ahmedabad, India (2010-2013) .

Development of Polarimetric Tools for Radar Image Satellite, Space Application
Center, Ahmedabad, India (2010-2013).

SPACFIRE - Application of INSAT -3D Data for Sub-surface Fire Detection and
Monitoring, Space Application Center, Ahmedabad, India (2011-2014).

Study of Altimetric Measurements Over Land: A Special Application of Altimeter
for Water flow/Water Logging Observation, Space Application Center, Ahmadabad,
India (2011-2014).

An Advanced Application of Radar Polarimetry for Land cover/Crop Classification”
Japan Aerospace Exploration Agency (JAXA), Japan (2010-2011).

Computational and Fusion Approach to Interpret Lunar Polar Region with Radar
and Optical Remote Sensing Data, sponsored by PRL-ISRO (Mission Moon-
CHANDRAYAN).

An Advancement of Space Technology to Provide Valuable Information for
Development of Agriculture Information System, sponsored by Department of
Science and Technology and Japan Science and Technology, Japan.

Development of Ground Penetrating Radar for Cavity/VVoid Detection, sponsored by
Army Technology Board.

Satellite data-based fusion approach to develop soil moisture monitoring system”
Indian Meteorological Department, Delhi.

Radar Approach to Predict Soil Erosion for Disaster Management” MHRD, 2005-
2008.

Microwave Remote Sensing for Buried Object Detection and its Shape Recognition,
sponsored by DRDO, India, 2005- 2008.

Consultancy Project:

Development of Ground Penetrating Radar, Army Technology Board, Pune,
2010-2014.

Through Wall Imaging, LRDE (DRDO), Bangalore, 2010-2011.

Analytical and Simulation Studies for TWI System, DEAL, DRDO Lab,
Dehradun, 2008.



Reviewer for the Journals:

IEEE Trans. on Geosciences and Remote Sensing
International Journal of Remote Sensing and Environment
International Journal of Remote Sensing

Advances in Space Research, Elsevier, U.K

Journal of Arid Environments, Elsevier, U.K

Indian Journal of Remote Sensing, India

Organized Workshop/Seminar/Conference:

Co-Chair, ICI1S-2015, Sri Lanka

Convener, National Conference RAECE-2015, 11T Roorkee.

Organizing Secretary for VEDA, Sept. 2013, IIT Roorkee

Organizing Secretary for National Seminar on Radar Remote Sensing,
25 -26™ Sept. 09, IIT Roorkee

Organizing member for UCOST-08, IIT Roorkee

Organizing Member for ICON-2008, IIT Roorkee

Organizing Member for NADAP-08, IIT Roorkee

Organizing Secretary for EFEA Workshop, April, 2006.

Organizing Secretary for 11T-Roorkee-ALCATEL, Broad Band Technologies
Workshop-Dec. 2005.

Students Achievements

Mr. Bambam Kr, (Ph. D student) received Young Scientist Award-2016 by
Uttarakhand Government, India.

Mr. Tasneem, (Ph. D student) received Young Scientist Award-2015 by
Uttarakhand Government, India.

Ms. Smriti Agrawal (Ph. D student) received project under WOS scheme of DST,
India, 2011.

Mr. Anchit et al (B. Tech Students) received project from IEEE under AIYEHUM
2011.

Mr Anchit et al awarded (B. Tech Students) SURA project 2011.

Mr. Harish (Ph. D student) received Young Scientist Award-2009 by Uttarancal
Government, India.

Mr. Abhay Gaikawad, (Ph. D student) received Young Scientist Award-2009 by
Uttarancal Government, India.

Mr. T. Pant (Ph. D student) received best paper award in the Indian Society of
Remote Sensing Symposium ISRS 09, 17-19 September, 2009, Nagpur, India.

Ms. G. Mittal (Ph. D student) received one of the best paper award in the ICRS
(International conference on radio science) Jodhpur, India 27 -29 February, 2008.
Ms. V. Chamundesswari (Ph. D. Student) received Google’s Women Award in year
2007.

Mr. K. C. Tiwari (Ph. D student) received best paper award in the ICRS
(International conference on radio science) Jodhpur, 2006.

Mr. Akhilesh Chander received second prize in Summer Under Graduate Research
Program-2008 from IIT Roorkee.

Mr. Hitesh Sharma received third prize in Summer Under Graduate Research
Program-2007 from IIT Roorkee.



Research Interest with important finding/developments of some project/research

» Microwave/Millimeter Wave/THz Imaging & Microwave Sensor
e Through Wall Imaging
e Ground Penetrating Radar
e Early Breast Cancer Detection
e Medical Imaging
e Non-invasive hidden targets detection and imaging with mm and THz
Wave
e Microwave sensors

» Information and Communication Technology Application with Cloud
Application
e Agriculture Information System
e Land Cover Monitoring
e Web based solution
e Mobile based solution
e Cloud application
> Satellite Image Processing and Analysis (Microwave and Optical Satellite
Images)
e Synthetic Aperture Radar
e Radar Polarimetry
e Interferometry
e Optical image analysis
> Image Processing/Analysis
e Image fusion/Data Fusion
e Resolution Enhancement
e Adaptive Thresholding and classification
» Stealth Technology
e Radar Absorbing Materials
e Frequency Selective Surfaces
e Multi-layering
e Radar Cross section Reduction
e Electromagnetic Modelling
» Electromagnetic field (EMF) radiation
e Radiation Study and modeling
e Study on Human Head



Major Projects

. Development of Hand Held Cavity Detector (Ground Penetrating Radar) —
Sponsored By Army Technology Board, Pune, India
The Cavity/Caches detector is a project to assist troops/govt. agencies to help for

identification of caches/voids in the ground which act as hideouts. The developed
device has a capability to detect and classify various targets till one meter depth. The
principle involved is similar to that employed in ground penetrating radars wherein
use of electromagnetic waves of a particular frequency is employed to penetrate the

surface and the reflected wave form received is analysed to provide an image.

Fig.: Developed Hand Held cavity Detector (Ground Penetrating Radar) with the type
of display of results



. Through Wall Imaging System- Sponsored By LRDE, DRDO- Bangalore,
India

Developed suitable signal and Image processing algorithm for simulation of the
process of image formation to improve the signal to interference ratio (interferences
include indoor multipath, coupling noise, thermal noise and clutter reflections) for
detection and identification of the different objects (human being, metallic guns etc.)
behind the wall taking into consideration wall thickness, variations of transmission
and reflection coefficients of the wall .
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. Soil Moisture Monitoring with Satellite Images

Monitoring soil moisture with satellite data on regional and global scale is of
paramount importance for understanding and protecting environment as well as for
natural resource management. Thus, it is necessary to develop a satellite based system
for monitoring and predicting the soil moisture. The project has developed three main
components: 1) “Application of Radar data for estimating the soil moisture and 2)
minimize the effect of roughness and vegetation while retrieving soil moisture. (3)
Specification to develop the “automatic soil moisture monitoring system” with
satellite data. Since satellite (radar) sensors offer a potential means of determining
the spatial distribution of various types of landscape and soil condition (i.e., moisture
and roughness) over large areas within a short time and reasonable cost. An
automated system has been developed for Radar Data to retrieve the soil moisture
with Synthetic Aperture Radar data.

Soil Moisture Map
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Fig,: Developed Soil Moisture Retrieval System with generated soil moisture map of
Roorkee region (April 9, 2011), India (Data Used: PALSAR-1, provided by JAXA,
Japan)
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e Agriculture Information System for ICT

Basically this project deals with two major objectives in which first objective is to use
of satellite data for development of agriculture information system and second
objective is to develop a system for real-time data capture via imaging of diseased
plants in the field, on the field disease diagnosis and transmission of data for use by
agricultural administrators to support operational decisions such as pesticide
application. Accurate and timely information of agricultural field is very much
required, as it can be used to evolve strategies for sustainable management of
agricultural resources. Nowadays, satellite data, computer advances and
communication technology may offer great scope for efficient planning and
monitoring of agricultural resources in more efficient ways. Monitoring of
agricultural system generally depends upon actual information of cultivated area, crop
type, crop condition and region wise knowledge of agricultural system and effect on
meteorological conditions. To provide these valuable information to various users
like, satellite data may play a major role. Another important challenge is the definition
of a cost effective solution, so end users like farmers can use these information with
minimum cost. In this project we propose to develop methods for fusing the
information of various satellite data in order to monitor crop area, crop type, crop
health condition and soil moisture and this information can be timely send to end
users by Information Communication Technology. The ICT system will consist of
agricultural statistics for providing information about trends and changes in crops and
meteorological conditions. A WEB/SMS information diffusion system will be
experimented. (Please visit URL: wwwe.aisiitr.in/modis/modis/)

Agriculture Information System for ICT
Developed by: Prof. Dharmendra Singh & Team
Sponsored bv: RailTel-lITR Centre of Excellence in Telecom

Haricwrar - May -
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Fig:Developed Agriculture Information System for ICT
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e Radar Absorbing Materials with Frequency Selective Surfaces

Technology on the microwave absorbers in GHz frequency band is a great
topic in the military field to reduce the radar cross section (RCS), as well as in the
telecommunication engineering fields. The microwave absorber is a specially
designed material to suppress the reflected electromagnetic energy incident on the
surface of the absorber by dissipating the magnetic and/or electrical fields of the wave
into heat and although most absorbers do not dissipate enough energy to become even
detectably warm when illuminated by a radar, this is nevertheless the mechanism by
which they operate. Underlying the operation of RAM is the fact that substances
either exist or can be fabricated whose indices of refraction are complex numbers. In
the index of refraction which includes magnetic as well as electric effects, the
imaginary part accounts for loss. At microwave frequencies, the loss is due to the
finite conductivity of the material, as well as energy expended by molecules in
attempting to follow the oscillating fields of an impressed wave. It is customary to
lump the effects of all loss mechanisms into the permittivity and permeability of the
material, both of which can be complex. . It is important to explore the some
computational and electromagnetic techniques by which RAM as well as structure of the
FSS can be optimized for a broad band of frequency spectrum. A technology for the
optimizing the various thickness of multilayer is developed that will be avoiding the
commonly used method of trial and error. An electromagnetic based approach is
developed/under developed to achieve the proper FSS for different frequencies.

e Obtained -10 dB RL bandwidth approx. 4.2 GHz ( From 8 GHZ to 12.2
GHz) with coating thickness 1.4 mm

(a) (b)
Fig. Experimental measurement setup (a) transmission-reflection waveguide setup
with measured sample and, (b) ATD setup with fractal FSS embedded sample.
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. Possibility of Water Ice on Lunar Surface- Chandryaan-1-
The major components of the project include; polarimetric application of radar data

for interpreting classification of moon surface on the basis of roughness and dielectric
properties. The general objectives were as following: - Research on classification of
moon surface and possibility of existence of water ice on lunar surface. Possibility of
water ice existence on lunar surface has been investigated by using polarimetric

approach with Fractal application on Chandrayaan-1 data.

Fig. S; image representing selected ROIs on the floor of Rozhdestvenskiey crater
Using Mini-SAR1 data of Chandrayaan -1
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o Millimeter Wave Imaging
MMW imaging is one of the fascinating and rapidly expanding area; for object

identification for security applications and for quality monitoring for industrial
applications. Henceforth, critical investigation of digital image processing techniques
in context to MMW imaging is currently becoming a new focused area of research.
Various research works are carried out and going on for stand-off target detection and
identification using different imaging techniques. An efficient MMW imaging
methodology has been developed for accurate, non-invasive target detection,

identification (especially crack detection) and material classification.

Agilent PNA-X
(10MHz - 67 GHz

V band horn ]
antenna 7% EE@E

Vertical
scanning

Horizontal

scanning ( o

] ] Non-invasive and
| Signal processingt—y Non- destructive
Undercover target and 2D Fault Detection

scanner arrangement

Fig. Ingeniously configured MMW imaging radar system

14



Results: Non-destructive undercover crack detection and Shape detection using
MMW imaging system
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List of Publications

List of Publication in Journals

Pooja Mishra, Shailesh Kumar and Dharmendra Singh, “An approach for finding
possible presence of water ice deposits on lunar craters using MINISAR data,” IEEE
Journal of Selected Topics in Applied Earth Observations and Remote Sensing, vol.8,
no.l1, 2015.

Ravi Panwar, Vijaya Agarwala, Dharmendra Singh, “A cost effective solution for
development of broadband radar absorbing material using electronic waste,” Ceramic
International, Elsevier, vol. 41, pp. 2924-2931, 2015.

S. Agarwal, A. Bisht, D. Singh and N.P. Pathak, “A Novel Neural Network based Image
Reconstruction Model with Scale and Rotation Invariance for Target Identification and
Classification for Active Millimeter Wave Imaging” in Springer, Journal of Infrared,
Millimeter, and Terahertz Waves,Vol. 35, Issue 12, pp. 1045-1067, 2014.

M. Najim, P. Smitha, V. Agrawala, and D. Singh, “Development of Multi-layer Zinc
Oxide-Iron Composite Coatings for Microwave Absorption,” Advanced Science Letters
20 1490, 2014.

Ravi Panwar, Smitha Puthucheri, Vijaya Agarwala, Dharmendra Singh, “Investigation
of a novel natural waste composite as a radar wave absorber at X-band,” Advanced
Science Letters, vol. 20, pp. 1425-1429, 2014.

Ravi Panwar, Vijaya Agarwala, and Dharmendra Singh, “Design and experimental
verification of a thin broadband nanocomposite multilayer microwave absorber using
genetic algorithm based approach,” American Institute of Physics (AIP) Proc., vol. 1620,
pp. 406-415, 2014.

PoojaMishra and Dharmendra Singh, “A statistical measure based adaptive land cover
classification algorithm by efficient utilization of polarimetric SAR observables” IEEE
Geoscience and Remote Sensing, vol.52, pp.2889-2900, 2014.

Abhishek Kumar, Vijaya Agarwala and Dharmendra Singh, “Microwave absorbing
behavior of metal-dispersed TiO2 nanocomposites”, Advanced Powder Technology, Vol.
25, 2014.

Gunjan Mittal, Pooja Mishra, and Dharmendra Singh, “Fusion of polarimetric channel
information of PALSAR data for land cover classification”Geomatics, Natural Hazards
and Risk,vol.5 , pp.157-172, 2013.

Abhishek kumar, VijayaAgarwala, Dharmendera Singh, “Effect of particle size of
BaFe;;09 on the microwave absorption characteristics in X-band” Progress in
Electromagnetics Research B, vol. 29, pp.223-236, 2013.

Abhishek Kumar, VijayaAgarwala and Dharmendra Singh,“Effect of milling on
dielectric and microwave absorption properties of SiC based composites” Ceramic
International, vol. 40,pp. 1797-1806, 2013.

D. Singh, A. Kumar, S. Meena, and V. Agarwala, “Analysis of frequency selective
surfaces for radar absorbing materials” Progress In Electromagnetics Research B, vol.
38, pp.297-314, 2012.

Abhishek Kumar, VijayaAgarwala and Dharmendra Singh, “Effect of Mg substitution
on microwave absorption of BaFe;,014” Advances in Materials and processing, vol.585,
pp.62-66, 2012.

Pooja Mishra and Dharmendra Singh, “Land cover classification of PALSAR images
by knowledge based decision tree classifier and supervised classifiers based on SAR
observables” Progress in Electromagnetics Research B, vol.30, pp.47-70, 2011.

Rishi Prakash, D. Singh and N. P. Pathak, “A fusion approach to retrieve soil moisture
with SAR and Optical data” IEEE Journal of Selected Topics in Applied Earth
Observations and Remote Sensing,vol.5,pp.196-206, 2011.
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Abhay N Gaikwad, Dharmendra Singh and M J Nigam, “Application of Clutter
Reduction Techniques for Detection of Metallic and Low Dielectric Target Behind the
Brick Wall by SF-CW Radar in UWB Range”, IET Radar, SONAR and Navigation, vol.
5, pp. 416-425, 2011.

K. Tiwari, M. Arora and D. Singh, “An Assessment of Independent Component Analysis
for Detection of Military Targets from Hyperspectral Images” International Journal of
Applied Earth Observation and Geoinformation (Elsevier Publication), vol. 13, pp.730-
740, 2011.

G. R. Harish Kumar and D. Singh, “Quality Assessment of Fused Image of MODIS and
PALSAR?”, Progress in Electromagnetics Research, , PIER B, vol. 24, pp. 191-221, 2010.
R. Prakash, D. Singh and N. P. Pathak, “The Effect of Soil Texture in Soil Moisture
Retrieval For Specular Scattering at C-Band” Progress in Electromagnetics Research,
vol. 108, pp. 177-204, 2010.

T. Pant, D. Singh and T. Srivastava, “The Potential Application of Fractal Approach for
Surface Roughness Retrieval: A Study for Simulated Surfaces” International Journal of
Geomatics, Natural Hazards and risk Management (Published by Taylor & Francis), vol.
1, pp. 243-257, 2010.

Gunjan Mittal and D. Singh, “Critical analysis of microwave scattering response on
roughness parameter and moisture content for periodic rough surfaces and its retrieval,”
Progress in Electromagnetic Research (PIER),vol. 100, pp. 129-152, 2010.

Triloki Pant, D. Singh and TanujaSrivastava “Advanced Fractal Approach for
Unsupervised Classification of SAR Images”, Advances in Space Research, vol. 45, pp.
1338-1349, 2010.

Chamundeeswari V V, D. Singh, and Singh K, “Analysis of role of feature measures in
PCA based unsupervised classification of SAR images” IEEE Geosciences and Remote
Sensing Letter, vol. 6.,pp. 214-218, 20009.

Rishi P. Srivastva, D. Singh and N. P. Pathak, “Microwave Specular Scattering
Response of Soil Texture at X-Band”, Advances in Space Research, vol. 44, pp. 801-
814, 20009.

P. K. Verma, A. N. Gaikwad, D. Singh and M. J. Nigam, “Analysis of Clutter Reduction
Techniques for TWI in UWB Range” Progress in Electromagnetics Research (Published
by USA), vol. 15, pp. 245-265, 20009.

D. Singh, N. K. Choudhary, K. C. Tiwari, Rajendra Prasad, “Shape Recognition of
Shallow Buried Metallic Objects at X-Band using ANN and Image Analysis
Techniques” International Journal of Progress in Electromagnetic Research, PIER B, vol.
13, pp. 257-273, 2009.

D. Singh, V. Srivastava, D. Bhimsara, B. Pandey and R. Prasad, “Application of Neural
Network with Error Correlation and Time Evolution for Retrieval of Soil Moisture and
other Vegetable Variables” Progress in Electromagnetics Research, vol. 17, pp. 29-48,
2009.

R. Prasad, R. Kumar and D. Singh, “A Radial Basis Function Approach to Retrieve Soil
Moisture and Crop Variables from X-Band Scatterometer Observations” Progress in
Electromagnetics Research, vol. 12, pp. 201-217, 20009.

R. S. Gautam, D. Singh, A. Mittal, “An efficient contextual algorithm to detect hotspots
with NOAA/AVHRR data”, IEEE Transactions on Geosciences & Remote Sensing, vol.
46 (7), pp. 2005-2015, 2008.

R. Chandra, Abhay N Gaikwad, D. Singh and M J Nigam, “An Approach to Remove the
Clutter and Detect the Target for Ultra-Wideband through Wall Imaging, “International
Journal of Geophysics and Engineering, vol. 5, pp.412-419, (Published by Institute of
Physics, loP, U.K.) 2008.

K. C. Tiwari, D. Singh and M. Arora, “Development of a Model for Detection and
Estimation of Depth of Shallow Buried Non-Metallic Landmine at Microwave X-Band
Frequency”, International Journal of Progress in Electromagnetic Research, vol. 79, pp.
225-250, 2008.
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R. S. Gautam, D. Singh, A. Mittal, P. Sajin, “Application of SVM on satellite images to
detect hotspots in Jharia coal field region of India”, Advances in Space Research,
Elsevier Publication, vol. 41, pp. 1784-1792, 2008.

Chamundeeswari V V, Singh D, and Singh K, “An adaptive method with integration of
multi-wavelet based features for unsupervised classification of SAR images,” Journal of
Geophysics and Engineering ,vol. 4,pp. 384-393, 2008.

D. Singh and Ashutosh, "An Efficient Modeling with GA Approach to Retrieve Soil
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