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	ABSTRACT: Oil spill has become one of the most serious problems in global environmental pollution and brings a serious threat to the marine ecological balance and human health. Therefore, it is of great importance to study efficient oil spill detection methods to protect the marine ecological environment. As three-dimensional fluorescence spectra technology has advantages of getting oil spill fingerprints, it has become an important analytical method in the field of oil spill identification. A satisfactory oil spill identification effect was obtained by combining 3D fluorescence spectra technology with the parallel factor (PARAFAC) analysis algorithm. The applicable concentration range for different oils should be determined before the implementation of PARAFAC algorithm. Besides, PARAFAC is sensitive to number of components. The selection of number of components directly affects qualitative and quantitative analysis results. The method of 3D fluorescence spectra technology combined with PARAFAC is limited in real sea surface oil spill due to above reasons. The composition of oil spill is extremely complex, in which each component not only has a uniform concentration linear range but also is affected by the fluorescence quenching. Due to different content of components, the three-dimensional fluorescence spectra of the oil spill sample (sample is not diluted) are quite different. Some algorithms (such as parallel factor analysis) that resolve the three-dimensional fluorescence spectra are no longer applicable. With the change of the type and content of the sample components, the change rule of the three-dimensional fluorescence spectra image characteristics is also obvious. Therefore, a novel detection method for oil spill based on 3D fluorescence spectra technology and digital image recognition is proposed in this paper. Firstly, three types of mixed oil samples were formulated. Each type of mixed oil was directly mixed with two types of five mineral oils (gasoline, diesel, jet fuel, engine oil, lubricating oil) at different volume ratios. The three-dimensional fluorescence spectral of samples were obtained by FS920 fluorescence spectrometer. The corresponding three-dimensional fluorescence derivative spectral grayscale image was obtained by preprocessing of derivation and graying. Then, the digital image features such as color, texture and shape of three-dimensional fluorescence derivative spectral grayscale image were extracted. Finally, the classification and quantitative models of samples were established by fisher discriminant and stepwise regression respectively. The classification model has good classification and recognition effect on three types of mixed oil samples. The linear correlation coefficient R of the quantitative model is greater than 0.99. The significance test p-value of the quantitative model is less than 0.05. The results show that the digital image characteristics three-dimensional fluorescence spectral can be effectively extracted by our method and used for the qualitative and quantitative analyses of oil samples. The study provides a simple and accurate identification method for sea surface oil spill. © 2019, Peking University Press. All right reserved.
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	ABSTRACT: This study presents a novel approach to automatic oil spill detection, using unmanned aerial vehicle (UAV) images to realize intelligent control in oil production. Despite considerable effort, oil spills still cannot be detected automatically and effectively due to the complexity of the real production environment, which forces oil enterprises to manually inspect facilities and detect oil spills. To solve the problem, we propose an approach consisting of UAVs, deep learning and traditional algorithms—an approach which divides the oil spill detection task into three independent sub-tasks. First, we constructed a model based on the deep convolutional neural network, which can quickly detect the suspected oil spill area in images to ensure there are no omissions. Second, to remove other obstacles in the images, we adjusted the Otsu algorithm to filter the detection results, which improves precision while not affecting the recall rate. Third, the Maximally Stable Extremal Regions algorithm was used to obtain the detail polygon region from the detection box, thus automatically evaluating the severity of the oil spill. Experiments showed that our method could solve problems effectively, reducing the cost of oil spill detection by 57.2% when compared with the traditional manual inspection process. © 2018 Elsevier Ltd
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	AUTHOR KEYWORDS: artificial neural network;  image normalization;  Oil slick area detection;  PlanetScope;  sunglint mitigation

	FUNDING DETAILS: National Institute of Environmental Research, NIER.

	FUNDING DETAILS: NIER2019-01-01-028, NRF-2018R1D1A1B07041203.

	FUNDING TEXT 1: This work was conducted at Korea Environment Institute (KEI) with support from the Basic Science Research Program funded by the Ministry of Education via Grant NRF-2018R1D1A1B07041203 for Moung-Jin Lee, and this work was undertaken with support from the Research Fund (NIER2019-01-01-028) of National Institute of Environmental Research (NIER) for Won-Jin Lee.

	REFERENCES: Adams, S.M., Assessing cause and effect of multiple stressors on marine systems (2005) Marine Pollution Bulletin, 51 (8-12), pp. 649-657; 

	Amos, J., (2017) Satellite Imagery Reveals Scope of Last Week's Oil Spill in Kuwait, , https://skytruth.org/2017/08/satellite-imagery-reveals-scope-of-last-weeks-massive-oil-spill-in-kuwait/; 

	Asrat, Z., Taddese, H., Orka, H.O., Gobakken, T., Burud, I., Naesset, E., Estimation of forest area and canopy cover based on visual interpretation of satellite images in Ethiopia (2018) Land, 7 (3), p. 92; 

	Bondur, V.G., Dulov, V.A., Murynin, A.B., Ignatiev, V.Y., Retrieving sea-wave spectra using satellite-imagery spectra in a wide range of frequencies (2016) Izvestiya Atmospheric and Oceanic Physics, 52 (6), pp. 637-648; 

	Bondur, V.G., Murynin, A.B., Methods for retrieval of sea wave spectra from aerospace image spectra (2016) Izvestiya Atmospheric and Oceanic Physics, 52 (9), pp. 877-887; 

	Bulgarelli, B., Djavidnia, S., On MODIS retrieval of oil spill spectral properties in the marine environment (2012) Ieee Geoscience and Remote Sensing Letters, 9 (3), pp. 398-402; 

	Congalton, R.G., A review of assessing the accuracy of classifications of remotely sensed data (1991) Remote Sensing Environment, 37 (1), pp. 35-46; 

	Covello, F., Battazza, F., Coletta, A., Lopinto, E., Fiorentino, C., Pietranera, L., Valentini, G., Zoffoli, S., COSMO-SkyMed an existing opportunity for observing the Earth (2010) Journal of Geodynamics, 49 (3-4), pp. 171-180; 

	Del Frate, F., Petrocchi, A., Lichtenegger, J., Calabresi, G., Neural networks for oil spill detection using ERS-SAR data (2000) Ieee Transactions on Geoscience and Remote Sensing, 38 (5), pp. 2282-2287; 

	Descals, A., Szantoi, Z., Beck, P.S.A., Brink, A., Strobl, P., Automated detection of selective logging using smallsat imagery (2017) Ieee Geoscience and Remote Sensing Letters, 14 (12), pp. 2180-2184; 

	Fingas, M., Brown, C., Review of oil spill remote sensing (2014) Marine Pollution Bulletin, 83 (1), pp. 9-23; 

	Gade, M., Alpers, W., Using ERS-2 SAR images for routine observation of marine pollution in European coastal waters (1999) Science of the Total Environment, 237, pp. 441-448; 

	Gambardella, A., Giacinto, G., Migliaccio, M., Montali, One-class classification for oil spill detection (2010) Pattern Analysis and Applications, 13 (3), pp. 349-366; 

	Garcia-Pineda, O., MacDonald, I.R., Li, X.F., Jackson, C.R., Pichel, W.G., Oil spill mapping and measurement in the Gulf of Mexico with textural classifier neural network algorithm (TCNNA) (2013) Ieee Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 6 (6), pp. 2517-2525; 

	Gill, D.A., Ritchie, L.A., Picou, J.S., Langhinrichsen-Rohling, J., Long, M.A., Shenesey, J.W., The Exxon and BP oil spills: A comparison of psychosocial impacts (2014) Natural Hazards, 74 (3), pp. 1911-1932; 

	Girard-Ardhuin, F., Mercier, G., Collard, F., Garello, R., Operational oil-slick characterization by SAR imagery and synergistic data (2005) Ieee Journal of Oceanic Engineering, 30 (3), pp. 487-495; 

	Hamidi, M., Kavianpour, M.R., Saho, Y.P., Synoptic analysis of dust storms in the Middle East (2013) Asia-Pacific Journal of Atmospheric Sciences, 49 (3), pp. 279-286; 

	Han, H., Kim, H.C., Evaluation of summer passive microwave sea ice concentrations in the Chukchi Sea based on KOMPSAT-5 SAR and numerical weather prediction data (2018) Remote Sensing of Environment, 209, pp. 343-362; 

	Hedley, J.D., Harborne, A.R., Mumby, P.J., Simple and robust removal of sun glint for mapping shallow-water benthos (2005) International Journal of Remote Sensing, 26 (10), pp. 2107-2112; 

	Hochberg, E.J., Andrefouet, S., Tyler, M.R., Sea surface correction of high spatial resolution Ikonos images to improve bottom mapping in near-shore environments (2003) Ieee Transactions on Geoscience and Remote Sensing, 41 (7), pp. 1724-1729; 

	Hu, C.M., Li, X.F., Pichel, W.G., Muller-Karger, F.E., Detection of natural oil slicks in the NW Gulf of Mexico using MODIS imagery (2009) Geophysical Research Letters, 36 (1), p. L01604; 

	Hwang, J.I., Chae, S.H., Kim, D., Jung, H.S., Application of artificial neural networks to ship detection from X-band Kompsat-5 imagery (2017) Applied Sciences, 7 (9), p. 961; 

	Jahne, B., Klinke, J., Waas, S., Imaging of short ocean wind-waves-A critical theoretical review (1994) Journal of the Optical Society of America A-Optics Image Science and Vision, 11 (8), pp. 2197-2209; 

	Keller, W.C., Gotwols, B.L., Two-dimensional optical measurement of wave slope (1983) Applied Optics, 22 (22), pp. 3476-3478; 

	Kim, D., Jung, H.S., Oil spill detection form RADARSAT-2 SAR image using non-local means filter (2017) Korean Journal of Remote Sensing, 33 (1), pp. 61-67; 

	Leifer, I., Lehr, W.J., Simecek-Beatty, D., Bradley, E., Clark, R., Dennison, P., Hu, Y.X., Holt, B., State of the art satellite and airborne marine oil spill remote sensing: Application to the BP Deepwater Horizon oil spill (2012) Remote Sensing of Environment, 124, pp. 185-209; 

	Liu, S.C., Chi, M.M., Zou, Y.X., Samat, A., Benediktsson, J.A., Plaza, A., Oil spill detection via multitemporal optical remote sensing images: A change detection perspective (2017) Ieee Geoscience and Remote Sensing Letters, 14 (3), pp. 324-328; 

	Lu, Y.C., Li, X., Tian, Q.J., Zheng, G., Sun, S.J., Liu, Y.X., Yang, Q., Progress in marine oil spill optical remote sensing: Detected targets, spectral response characteristics, and theories (2013) Marine Geodesy, 36 (3), pp. 334-346; 

	Lu, Y.C., Tian, Q.J., Wang, X.Y., Zheng, G., Li, X., Determining oil slick thickness using hyperspectral remote sensing in the Bohai Sea of China (2013) International Journal of Digital Earth, 6 (1), pp. 76-93; 

	Lyzenga, D.R., Malinas, N.R., Tanis, F.J., Multispectral bathymetry using a simple physically based algorithm (2006) Ieee Transactions on Geoscience and Remote Sensing, 44 (8), pp. 2251-2259; 

	McHugh, J.M., Konrad, J., Saligrama, V., Jordoin, P.M., Foreground-adaptive background subtraction (2009) Ieee Signal Processing Letters, 16 (5), pp. 390-393; 

	O'Hara, P.D., Serra-Sogas, N., Canessa, R., Keller, P., Pelot, R., Estimating discharge rates of oily wastes and deterrence based on aerial surveillance data collected in western Canadian marine waters (2013) Marine Pollution Bulletin, 69 (1-2), pp. 157-164; 

	Pisano, A., Bignami, F., Santoleri, R., Oil spill detection in glint-contaminated near-infrared MODIS imagery (2015) Remote Sensing, 7 (1), pp. 1112-1134; 

	Shu, Y.M., Li, J., Yousif, H., Gomes, G., Dark-spot detection from SAR intensity imagery with spatial density thresholding for oil-spill monitoring (2010) Remote Sensing of Environment, 114 (9), pp. 2026-2035; 

	Sim, J., Wright, C.C., The Kappa statistics in reliability studies: Use, interpretation, and sample size requirements (2005) Physical Therapy, 85 (3), pp. 257-268; 

	Singha, S., Bellerby, T.J., Trieschmann, O., Satellite oil spill detection using artificial neural networks (2013) Ieee Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 6 (6), pp. 2355-2363; 

	Spencer, M., Eichholt, J., Cheng, J.L., A deep learning network approach to ab initio protein secondary structure prediction (2015) IEEE-ACM Transactions on Computation Biology and Bioinformatics, 12 (1), pp. 103-112; 

	Srivastava, H., Singh, T.P., Assessment and development of algorithms to detection of oil spills using MODIS data (2010) Journal of the Indian Society of Remote Sensing, 38 (1), pp. 161-167; 

	Taravat, A., Del Frate, F., Development of band rationing algorithms and neural networks to detection of oil spills using Landsat ETM+ data (2012) Eurasip Journal on Advances in Signal Processing, 107, pp. 1-8; 

	Tyc, G., Tulip, J., Schulten, D., Krischke, M., Oxfort, M., The RapidEye mission design (2005) Acta Astronautica, 56 (1-2), pp. 213-219; 

	Werninghaus, R., Buckreuss, S., The TerraSAR-X mission and system design (2010) Ieee Transactions on Geoscience and Remote Sensing, 48 (2), pp. 606-614; 

	Xu, L.L., Li, J., Brenning, A., A comparative study of different classification techniques for marine oil spill identification using RADARSAT-1 imagery (2014) Remote Sensing of Environment, 141, pp. 14-23; 

	Yang, C.S., Kim, D., Oh, J.H., Study on improvement of oil spill prediction using satellite data and oil-spill model: Hebei Sprit oil spill (2009) Korean Journal of Remote Sensing, 25 (5), pp. 435-444; 

	Zhao, J., Temimi, M., Ghedira, H., Hu, C.M., Exploring the potential of optical remote sensing for oil spill detection in shallow coastal waters-A case study in the Arabian Gulf (2014) Optics Express, 22 (1), pp. 13755-13772; 

	Zhu, Z., Woodcock, C.E., Object-based cloud and cloud shadow detection in Landsat imagery (2012) Remote Sensing of Environment, 118, pp. 83-94

	CORRESPONDENCE ADDRESS: Lee, M.-J.; Center for Environmental Assessment Monitoring, Korea Environment InstituteSouth Korea; email: leemj@kei.re.kr

	PUBLISHER: Coastal Education Research Foundation Inc.

	ISSN: 07490208

	CODEN: JCRSE

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: J. Coast. Res.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Vieira, H., Jr., Barcelos, M.N.D., Jr.

	24823116200;12143031200;

	Development of a polarimetric infrared space telescope for nanosatellites

	(2019) Journal of Applied Remote Sensing, 13 (3), art. no. 032510, . 

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-85069508467&doi=10.1117%2f1.JRS.13.032510&partnerID=40&md5=4bcaf69e93f801cf5b4c2c3c59190d67

	

	DOI: 10.1117/1.JRS.13.032510

	AFFILIATIONS: University of Brasilia, Campus Universitario Darcy Ribeiro, Brasilia, Brazil

	ABSTRACT: The purpose of this work is to develop a low-cost space telescope for Earth remote sensing that can be housed in a 12U CubeSat with a ground sampling distance (GSD) of 60 m at long wavelength infrared. It will use the three-mirror anastigmatic concept and commercial off-the-shelf components whenever possible. The main mission of the instrument is oil spill detection, especially in the ocean environment. Apart from the obvious functionality of this main mission, oil spill detection can be very useful for detecting aircraft that have crashed in the ocean. As secondary missions, this instrument can be used to map deforestation, find lost ships in the ocean, and help fight drug smuggling by finding camouflaged man-made objects. In order to fulfill these missions, the instrument will extract polarization information from the target. The optical design indicates that the optical performance of the instrument has a modulation transfer function >53 % at Nyquist frequency and a native GSD of 60 m and that the instrument is diffraction limited (wavefront error of 0.036 wavelengths and Strehl ratio of 95.77%). The mechanical design indicates that the maximum deflection caused by gravity induces a minimal error (smaller than one over one hundred and forty) when compared to the mean wavelength of operation. The radiometric analyses indicate that the instrument has an NEDT of 56.30 mK. © 2019 Society of Photo-Optical Instrumentation Engineers (SPIE).

	AUTHOR KEYWORDS: LWIR;  nanosatellite;  polarimetric;  remote sensing

	INDEX KEYWORDS: Aircraft accidents; Aircraft detection; Deforestation; Earth (planet); Infrared radiation; Marine pollution; Oil spills; Optical design; Polarimeters; Remote sensing; Space optics; Space telescopes, Commercial off-the-shelf components; Earth remote sensing; Ground sampling distances; Long-wavelength infrared; LWIR; Nanosatellite; polarimetric; Radiometric analysis, Nanosatellites

	REFERENCES: Hambling, D., (2019) Camera Spots Hidden Oil Spills and May Find Missing Planes, , http://www.polarissensor.com/app/uploads/2017/11/New-Scientist-Article.pdf, Unpublished, (04 January; 

	Rogalski, A., (2011) Infrared Detectors, Taylor and Francis, , Boca Raton, Florida; 

	(2018) Payload Specification, , http://www.planetarysystemscorp.com/wp-content/uploads/2018/08/2002367F-Payload-Spec-for-3U-6U-12U.pdf, Planetary Systems Corporation, Unpublished, (02 February; 

	Chenault, D.B., New IR polarimeter for improved detection of oil on water (2018) SPIE Newsroom, , http://www.polarissensor.com/app/uploads/2017/05/SPIE-Pyxis-Joint-Exxon-Article.pdf, 12 January; 

	(2018) Oil and Diesel on Water, , http://www.polarissensor.com/applications/water-detection/oil-and-diesel/, Polaris, Unpublished (12 January; 

	Snik, F., An overview of polarimetric sensing techniques and technology with applications to different research fields (2014) Proc. SPIE, 9099, p. 90990B; 

	Vaughn, I.J., Alenin, A.S., Tyo, J.S., Channeled spatio-temporal stokes polarimeters (2018) Opt. Lett., 43 (12), pp. 2768-2771; 

	Kirschstein, S., Metal mirror TMA, telescopes of the JSS product line: Design and analysis (1993) Proc. SPIE, 1939; 

	(2018) US Munitions List - ITAR Control, , https://www.ecfr.gov/cgi-bin/text-idx?SID=86008bdffd1fb2e79cc5df41a180750a&node=22:1.0.1.13.58&rgn=div5, USA State Department, Unpublished, 23 January; 

	Vieira, H., Jr., Barcelos, M.N.D., Jr., Development of a low cost space telescope for earth remote sensing from a 12U CubeSat (2018) Proc. Int. Conf. Space Opt.; 

	Joseph, G., (2015) Building Earth Observation Cameras, , CRC Press, Boca Raton, Florida; 

	Smith, G.H., (1998) Practical Computer-Aided Lens Design Willmann-Bell, , Richmond, Virginia; 

	Andersen, T., Enmark, A., (2011) Integrated Modeling of Telescopes, , Springer, New York; 

	Redjimi, A., (2018) Noise Equivalent Temperature Difference Model for Thermal Imagers, Calculation and Analysis, , http://www.vti.mod.gov.rs/ntp/rad2014/2-2014/6/6.pdf, Unpublished, (29 January; 

	Scheiding, S., A ultraprecisely manufactured mirror assemblies with well defined reference structures (2010) Proc. SPIE, 7739, p. 773908

	CORRESPONDENCE ADDRESS: Vieira, H.; University of Brasilia, Campus Universitario Darcy RibeiroBrazil; email: helciovj@unb.br

	PUBLISHER: SPIE

	ISSN: 19313195

	CODEN: JARSC

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: J. Appl. Remote Sens.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Liu, P., Li, Y., Xu, J., Wang, T.

	55574229821;55656109500;56984806100;57200141221;

	Oil spill extraction by X-band marine radar using texture analysis and adaptive thresholding

	(2019) Remote Sensing Letters, 10 (6), pp. 583-589. 

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065872605&doi=10.1080%2f2150704X.2019.1587197&partnerID=40&md5=fff35bb56f48fb2a49e84381b48bd62a

	

	DOI: 10.1080/2150704X.2019.1587197

	AFFILIATIONS: Navigation College, Dalian Maritime University, Dalian, China

	ABSTRACT: Oil spills cause damage in ocean environment. It is important to identify the oil spills for further treatment. We propose an oil spill detection method based on X-band marine radar image using texture analysis. In this method, first, received radar image was denoised by erasing co-channel interference and small speckles. Then, texture analysis was used to indicate the location of oil spills. In the texture analysis, we proposed a texture index calculated by four texture features of grey level co-occurrence matrix (GLCM). The texture index in oil spill area is higher than it in other place, which can be used for extracting oil spill area roughly. In the end, precise extraction of an oil spill was carried out by an adaptive thresholding algorithm on the area selected by the proposed texture index. According to the X-band marine radar images sampled in the oil spill accident on Xingang Port of Dalian, China, an oil spill detected by the proposed texture analysis method is comparable to visual interpretation. © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group.

	INDEX KEYWORDS: Extraction; Image analysis; Image texture; Marine pollution; Oil spills; Radar imaging; Textures, Adaptive thresholding; Further treatments; Grey-level co-occurrence matrixes; Ocean environment; Oil spill detection; Texture analysis method; Texture features; Visual interpretation, Marine radar, algorithm; detection method; extraction method; image analysis; marine environment; oil spill; radar; threshold, China; Dalian; Liaoning

	FUNDING DETAILS: Doctoral Start-up Foundation of Liaoning Province, 201601062.

	FUNDING DETAILS: Fundamental Research Funds for the Central Universities, 3132018150.

	FUNDING TEXT 1: This work was supported by the Fundamental Research Funds for the Central Universities [grant number 3132018150] and the Doctoral Scientific Research Foundation of Liaoning Province [grant number 201601062].

	REFERENCES: Atanassov, V., Mladenov, L., Rangelov, R., Savchenko, A., Observation of Oil Slicks on the Sea Surface by Using Marine Navigation Radar (1991) Paper presented at the Geoscience and Remote Sensing Symposium, IGARSS ‘91, , Espoo, Finland: June, 3-6; 

	Bartsch, N., Gruner, K., Keydel, W., Witte, F., Contributions to Oil-Spill Detection and Analysis with Radar and Microwave Radiometry: Results of the Archimedes II Campaign (1987) IEEE Transactions on Geoscience and Remote Sensing, GE-25 (6), pp. 677-690; 

	Bradley, D., Roth, G., Adaptive Thresholding Using the Integral Image (2007) Journal of Graphics Tools, 12 (2), pp. 13-21; 

	Gangeskar, R., Automatic Oil-Spill Detection by Marine X-Band Radars (2004) Sea Technology, 45 (8), pp. 40-45; 

	Lee, M.A., Aanstoos, J.V., Bruce, L.M., Prasad, S., Application of Omnidirectional Texture Analysis to SAR Images for Levee Landslide Detection (2012) Paper presented at the IEEE International Geoscience and Remote Sensing Symposium, , Munich, Germany: July, 22-27; 

	Liu, P., Li, Y., Xu, J., Zhu, X., Adaptive Enhancement of X-Band Marine Radar Imagery to Detect Oil Spill Segments (2017) Sensors, 17 (10), p. 2349; 

	Mahmoud, A., Elbialy, S., Pradhan, B., Buchroithner, M., Field-Based Landcover Classification Using TerraSAR-X Texture Analysis (2011) Advances in Space Research, 48 (5), pp. 799-805; 

	Nghiem, S.V., Li, F.K., Lou, S.H., Neumann, G., Ocean Remote Sensing with Airborne Ku-Band Scatterometer (1993) Paper presented at the Oceans’93, , Victoria, BC, Canada: October, 18-21; 

	Nost, E., Egset, C.N., Oil Spill Detection System - Results from Field Trials (2006) Paper presented at the Oceans, , Boston, MA, USA: September, 18-21; 

	Otsu, N., Threshold Selection Method from Gray-Level Histograms (1979) IEEE Transactions on Systems, Man, and Cybernetics, 9 (1), pp. 62-66; 

	Roth, S., Black, M.J., Fields of Experts (2009) International Journal of Computer Vision, 82 (2), pp. 205-229; 

	Schroeder, L., Schaffner, P., Mitchell, J., Jones, W., AAFE RADSCAT 13.9-Ghz Measurements and Analysis: Wind-Speed Signature of the Ocean (1985) IEEE Journal of Oceanic Engineering, 10 (4), pp. 346-357; 

	Ulaby, F.T., Kouyate, F., Brisco, B., Williams, T.H.L., Textural Information in SAR Images (1986) IEEE Transactions on Geoscience and Remote Sensing, 24 (2), pp. L235-L245; 

	Wei, L., Hu, Z., Guo, M., Jiang, M., Zhang, S., Texture Feature Analysis in Oil Spill Monitoring by SAR Image (2012) Paper presented at the 20th International Conference on Geoinformatics, , Hong Kong, China: June, 15-17

	CORRESPONDENCE ADDRESS: Liu, P.; Navigation College, Dalian Maritime UniversityChina; email: liupeng@dlmu.edu.cn

	PUBLISHER: Taylor and Francis Ltd.

	ISSN: 2150704X

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Remote Sens. Lett.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Wang, X., Shao, Y., Zhang, F., Tian, W.

	57194586859;7201598892;55702260900;57213201273;

	Comparison of C- and L-band simulated compact polarized SAR in oil spill detection

	(2019) Frontiers of Earth Science, 13 (2), pp. 351-360. Cited 1 time.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059597101&doi=10.1007%2fs11707-018-0733-9&partnerID=40&md5=a587bbe80f767ef12f1a135239c78be1

	

	DOI: 10.1007/s11707-018-0733-9

	AFFILIATIONS: Laboratory of Target Microwave Properties, Deqing Academy of Satellite Applications, Huzhou, 313200, China; 

	Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Beijing, 100101, China; 

	University of Chinese Academy of Sciences, Beijing, 100049, China

	ABSTRACT: This paper presents the compact polarized (CP) pseudo quad-pol parameters for the detection of marine oil spills and segregation of lookalikes using simulated CP SAR data from full-polarized (FP) SAR imagery. According to the CP theory, 11 polarized parameters generally used for the detection of oil spills were derived from reconstructed pseudo quad-pol data for both C and L bands. In addition, the reconstruction performance between C and L bands was also compared by evaluating the reconstruction accuracy of retrieved polarized parameters. The results show that apart from σ HV and RH, other polarized parameters of σ HH , σ VV , H, α, φ H–V , r, ρ H–V , and γ can be reconstructed with satisfactory accuracy for both C and L bands. Furthermore, C band has a higher reconstruction accuracy than L band, especially for φ H–V . Moreover, the effect of reconstruction of polarized parameters on oil spill classification was also evaluated using the maximum likelihood classification (MLC) method. According to the evaluation of kappa coefficients and mapping accuracy, it is recommended to use σ HH , σ VV , H, ρ H–V , and γ of the C band CP SAR for marine oil spill classification. © 2018, Higher Education Press and Springer-Verlag GmbH Germany, part of Springer Nature.

	AUTHOR KEYWORDS: classification;  compact polarized;  oil spill;  reconstruction

	FUNDING DETAILS: Chinese Academy of Sciences, CAS.

	FUNDING DETAILS: National Basic Research Program of China (973 Program), 2016YFB0502500, 2016YFB0502504.

	FUNDING DETAILS: National Natural Science Foundation of China, NSFC, 41431174, PI1404, 61471358, 41401427, 41671359.

	FUNDING TEXT 1: Acknowledgements The authors gratefully acknowledge the financial supports from the National Basic Research Program of China (Nos. 2016YFB0502504 and 2016YFB0502500) and the National Natural Science Foundation of China (Grant Nos. 41431174, 61471358, 41671359, and 41401427), the ALOS research program (PI1404). This article is partly sponsored by the Funding of Scholarship of Chinese Academy of Sciences. The authors would also acknowledge Professor Zhang from the First Institute of Oceanography, State Oceanic Administration, for supporting research on CP theory.

	REFERENCES: Brekke, C., Solberg, A.H., Oil spill detection by satellite remote sensing (2005) Remote Sens Environ, 95 (1), pp. 1-13; 

	Buono, A.F., Nunziata, M., Migliaccio, X., Li, X., Polarimetric analysis of compact-polarimetry SAR architectures for sea oil slick observation (2016) IEEE Trans Geosci Remote Sens, 54 (10), pp. 5862-5874; 

	Buono, A., Nuziata, F., Migliaccio, M., On the capability of compactpolarimetry SAR architectures to observe oil slicks at sea (2015) Proceedings of PolINSAR 2015 Workshop; 

	Collins, M.J., Denbina, M., Minchew, B., Jones, C.E., Holt, B., On the use of simulated airborne compact polarimetric SAR for characterizing oil–water mixing of the Deepwater horizon oil spill (2015) IEEE J Sel Top Appl Earth Obs Remote Sens, 8 (3), pp. 1062-1077; 

	Dabboor, M., Singha, S., Topouzelis, K., Flett, D., Oil spill detection using simulated radarsat constellation mission compact polarimetric SAR data (2017) Geoscience and Remote Sensing Symposium; 

	Fingas, M., Brown, C., Review of oil spill remote sensing (2014) Mar Pollut Bull, 83 (1), pp. 9-23; 

	Frost, V.S., Yurovsky, L.S., Maximum likelihood classification of synthetic aperture radar imagery (1985) Comput Vis Graph Image Process, 32 (3), pp. 291-313; 

	Kumar, L.J.V., Kishore, J.K., Rao, P.K., Decomposition methods for detection of oil spills based on RISAT-1 SAR (2014) International Journal of Remote Sensing & Geoscience, 3 (4), pp. 1-10; 

	Majd, M.S., Simonetto, E., Polidori, L., Maximum likelihood classification of high-resolution SAR images in urban area (2012) Photogramm Fernerkund Geoinf, 4, p. 395; 

	Migliaccio, M., Gambardella, A., Tranfaglia, M., SAR polarimetry to observe oil spills (2007) IEEE Trans Geosci Remote Sens, 45 (2), pp. 506-511; 

	Nord, M., Ainsworth, T., Lee, J., Stacy, N.J.S., Comparison of compact polarimetric synthetic aperture radar modes (2009) IEEE Transactions on Geoscience & Remote Sensing, 47 (1), pp. 174-188; 

	Nunziata, F., Migliaccio, M., Li, X., Sea oil slick observation using hybrid-polarity SAR architecture (2015) IEEE J Oceanic Eng, 40 (2), pp. 426-440; 

	Salberg, A.B., Rudjord, O., Solberg, A.H.S., Oil spill detection in hybrid-polarimetric SAR images (2014) IEEE Trans Geosci Remote Sens, 52 (10), pp. 6521-6533; 

	Shirvany, R., Chabert, M., Tourneret, J.Y., Ship and oil-spill detection using the degree of polarization in linear and hybrid/compact dual-pol SAR (2012) IEEE J Sel Top Appl Earth Obs Remote Sens, 5 (3), pp. 885-892; 

	Solberg, A.H.S., Remote sensing of ocean oil-spill pollution (2012) Proc IEEE, 100 (10), pp. 2931-2945; 

	Solberg, A.H.S., Brekke, C., Husoy, P.O., Oil spill detection in Radarsat and Envisat SAR images (2007) IEEE Trans Geosci Remote Sens, 45 (3), pp. 746-755; 

	Souyris, J.C., Imbo, P., Fjortoft, R., Mingot, S., Compact polarimetry based on symmetry properties of geophysical media: the p/4 mode (2005) IEEE Trans Geosci Remote Sens, 43 (3), pp. 634-646; 

	Touzi, R., Charbonneau, F., Requirements on the calibration of hybrid-compact SAR (2014) Geoscience and Remote Sensing Symposium, pp. 1109-1112; 

	Velotto, D., Migliaccio, M., Nunziata, F., Lehner, S., Dual-polarized TerraSAR-X data for oil-spill observation (2011) IEEE Trans Geosci Remote Sens, 49 (12), pp. 4751-4762; 

	Wang, W., Lu, F., Wu, P., Wang, J., Oil spill detection from polarimetric SAR image (2010) International Conference on Signal Processing IEEE, pp. 832-835; 

	Yin, J., Yang, J., Zhou, Z.S., Song, J., The extended Bragg Scattering model-based method for ship and oil-spill observation using compact polarimetric SAR (2015) IEEE J Sel Top Appl Earth Obs Remote Sens, 8 (8), pp. 3760-3772; 

	Zhang, B., Li, X., Perrie, W.G.-P.O., Compact polarimetric synthetic aperture radar for marine oil platform and slick detection (2017) IEEE Transactions on Geoscience & Remote Sensing, 55 (3), pp. 1407-1423; 

	Zhang, X., Zhang, J., Liu, M., Meng, J., Assessment of C-band compact polarimetry SAR for sea ice classification (2016) Acta Oceanol Sin, 35 (5), pp. 79-88; 

	Zhang, Y., Zhang, J., Wang, Y., Meng, J., Zhang, X., The damping model for sea waves covered by oil films of a finite thickness (2015) Acta Oceanol Sin, 34 (9), pp. 71-77; 

	Zheng, H., Zhang, Y., Wang, Y., Oil spill detection based on polarimetric feature SERD (2015) Transactions of Oceanology and Limnology, 4, pp. 173-180

	CORRESPONDENCE ADDRESS: Zhang, F.; Laboratory of Target Microwave Properties, Deqing Academy of Satellite ApplicationsChina; email: zhangfl@radi.ac.cn

	PUBLISHER: Higher Education Press

	ISSN: 20950195

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Front. Earth Sci.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Guangbo, R., Jie, G., Yi, M., Xudong, L.

	26321508600;54410690500;35197584700;57209249661;

	Oil spill detection and slick thickness measurement via UAV hyperspectral imaging

	(2019) Haiyang Xuebao, 41 (5), art. no. 0253-4193(2019)05-0146-13, pp. 146-158. Cited 3 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067073788&doi=10.3969%2fji.ssn.0253-4193.2019.05.014&partnerID=40&md5=31e18eac15ad85dea459fbb93fc2c5dd

	

	DOI: 10.3969/ji.ssn.0253-4193.2019.05.014

	AFFILIATIONS: First Institute of Oceanography, Ministry of Natural Resources, Qingdao, 266061, China; 

	Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, 264003, China; 

	NBL Imaging System Ltd., Guangzhou, 510070, China

	ABSTRACT: Oil spill is a common problem faced by marine countries, but there is still no reliable and practical method for oil slick accurate identification and quantity measurement via remote sensing technology. Based on the UAV hyperspectral imaging experiment, methods of oil spill detection and thickness estimation are studied. In the experiment, the UAV hyperspectral remote sensing and field spectral data of oil spill with different quantities are obtained in an oil spill experiment tank of large outdoor flume under the condition of simulating real marine environment. Then the feature spectral bands based oil spill detection and oil slick thickness estimation models are found. At last we get the following conclusions:(1) 675 nm and 699 nm are the effective characteristic bands of oil spill detection, however, they have no detection capability for the very thin oil slick (thickness ≤ 5 µm), (2) 3 kinds of oil slick thickness estimation models witch are Normalized Difference Oil Spill Index (NDOSI) model, inverse proportion model and absorption line height model are proposed, in which the inverse ratio model is the only choice for thin and thick(thickness>50 µm) oil slick. For the medium thickness oil slick, the NDOSI model is the best choice, and the inverse scale model and the oil spill absorption baseline height model have better inversion ability, and in cloudy weather, the inverse scale model is the best. © 2019, Editorial Office of Haiyang Xuebao. All rights reserved.

	AUTHOR KEYWORDS: Oil slick thickness estimation;  Oil spill detection;  Oil spill remote sensing;  UAV hyperspectral

	REFERENCES: Yan, X., Haichao, W., China’s actual capability for emergency response against marine oil spill remarkably rose[J] (2007) China Maritime Safety, (6), pp. 12-15; 

	Lei, G., Shanjie, Z., Rethinking of oil tanker operation safety and pollution prevention in China[J] (2010) Maritime Review, (10), pp. 38-39; 

	Jiaqi, Z., Jianqiang, W., Xuebin, W., Improper handling of “Sangji” sunk or catastrophic damage to marine ecosystem[J] (2018) Life and Partner:A Comprehensive Edition, (2), pp. 4-7; 

	Yingcheng, L., Xiang, L., Qingjiu, T., Progress in marine oil spill optical remote sensing: Detected targets, spectral response characteristics, and theories[J] (2013) Marine Geodesy, 36 (3), pp. 334-346; 

	Hodgins, D.O., Salvador, S.S., Tinis, S.E., RADARSAT SAR for oil spill response[J] (1997) Spill Science & Technology Bulletin, 3 (4), pp. 241-246; 

	Quanan, Z., Xiaohai, Y., Liu, W.T., Space shuttle observations of open ocean oil slicks[J] (2001) Remote Sensing of Environment, 76 (1), pp. 49-56; 

	Brekke, C., Solberg, A.H.S., Oil spill detection by satellite remote sensing[J] (2005) Remote Sensing of Environment, 95 (1), pp. 1-13; 

	Keramitsoglou, I., Cartalis, C., Kiranoudis, C.T., Automatic identification of oil spills on satellite images[J] (2006) Environmental Modelling & Software, 21 (5), pp. 640-652; 

	Garcia-Pineda, O., Macdonald, I., Chuanmin, H., Detection of floating oil anomalies from the deepwater horizon oil spill with synthetic aperture radar[J] (2013) Oceanography, 26 (2), pp. 124-137; 

	Kepkay, P.E., Bugden, J.B.C., Lee, K., Application of ultraviolet fluorescence spectroscopy to monitor oil-mineral aggregate formation[J] (2002) Spill Science & Technology Bulletin, 8 (1), pp. 101-108; 

	Sian, F., Xiaoxian, H., Dayi, Y., Research on the ultraviolet reflectivity characteristic of simulative targets of oil spill on the ocean[J] (2010) Spectroscopy and Spectral Analysis, 30 (3), pp. 738-742; 

	Jiachen, H., Difeng, W., Monitoring method of ocean oil spilling based on remote sensing[J] (2014) Environmental Protection Science, 40 (1), pp. 68-73; 

	Asanuma, I., Muneyama, K., Sasaki, Y., Satellite thermal observation of oil slicks on the Persian Gulf[J] (1986) Remote Sensing of Environment, 19 (2), pp. 171-186; 

	Cross, A.M., Monitoring marine oil pollution using AVHRR data: Observations off the coast of Kuwait and Saudi Arabia during January 1991[J] (1992) International Journal of Remote Sensing, 13 (4), pp. 781-788; 

	Salisbury, J.W., D’Aria, D.M., Sabins, F.F., Jr., Thermal infrared remote sensing of crude oil slicks[J] (1993) Remote Sensing of Environment, 45 (2), pp. 225-231; 

	Tseng, W.Y., Chiu, L.S., AVHRR observations of Persian gulf oil spills[C] (1994) Proceedings of IGARSS’94-1994 IEEE International Geoscience and Remote Sensing Symposium, , Pasadena, CA, USA:IEEE; 

	Innman, A., Easson, G., Asper, V.L., The effectiveness of using MODIS products to map sea surface oil[C] (2010) Oceans 2010 MTS/IEEE Seattle, pp. 1-5., Seattle, WA, USA:IEEE; 

	Leifer, I., Lehr, W.J., Simecek-Beatty, D., State of the art satellite and airborne marine oil spill remote sensing:Application to the BP Deepwater Horizon oil spill[J] (2012) Remote Sensing of Environment, 124, pp. 185-209; 

	Yingcheng, L., Wenfeng, Z., Chuanmin, H., Detecting and quantifying oil slick thickness by thermal remote sensing:A ground-based experiment[J] (2016) Remote Sensing of Environment, 181, pp. 207-217; 

	Giammona, C.P., Binkley, K.S., Engelhardt, F.R., Aerial image processing technology for emergency response[J] (1995) Spill Science & Technology Bulletin, 2 (1), pp. 47-54; 

	Sugioka, S.I., Kojima, T., Nakata, K., A numerical simulation of an oil spill in Tokyo Bay[J] (1999) Spill Science & Technology Bulletin, 5 (1), pp. 51-61; 

	Chaunmin, H., Müller-Karger, F.E., Taylor, C., MODIS detects oil spills in Lake Maracaibo, Venezuela[J] (2013) EOS,Transcations American Geophysical Union, 84 (33), pp. 313-319; 

	Chuanmin, H., Xiaofeng, L., Pichel, W.G., Detection of natural oil slicks in the NW Gulf of Mexico using MODIS imagery[J] (2009) Geophysical Research Letters, 36 (1), p. L01604; 

	Chust, G., Sagarminaga, Y., The multi-angle view of MISR detects oil slicks under sun glitter conditions[J] (2007) Remote Sensing of Environment, 107 (1-2), pp. 232-239; 

	Yingcheng, L., Qingjiu, T., Xiang, L., The remote sensing inversion theory of offshore oil slick thickness based on a two-beam interference model[J] (2011) Science China Earth Sciences, 54 (5), pp. 678-685; 

	Yingcheng, L., Qingjiu, T., Xinyuan, W., Determining oil slick thickness using hyperspectral remote sensing in the Bohai Sea of China[J] (2013) International Journal of Digital Earth, 6 (1), pp. 76-93; 

	Shaojie, S., Chuanmin, H., Feng, L., Oil slick morphology derived from AVIRIS measurements of the Deepwater Horizon oil spill:Implications for spatial resolution requirements of remote sensors[J] (2016) Marine Pollution Bulletin, 103 (1-2), pp. 276-285; 

	Yingcheng, L., Qingjiu, T., Pengfei, S., Study on extraction methods of offshore oil stick by hyperspectral remote sensing[J] (2009) Journal of Remote Sensing, 13 (4), pp. 686-695; 

	Yingcheng, L., Qingjiu, T., Jingjing, W., Experimental study on spectral responses of offshore oil slick[J] (2008) Chinese Science Bulletin, 53 (24), pp. 3937-3941; 

	Ying, L., Bingxin, L., Xinguo, L., Study on spectrum of oil film in ice-infested waters[J] (2010) Spectroscopy and Spectral Analysis, 30 (4), pp. 1018-1021; 

	Shiwei, D., Ziyong, Z., Baihong, W., Feature extraction of offshore oil slick from hyperspectral data based on EMD and neural network[J] (2010) Remote Sensing Technology and Application, 25 (2), pp. 221-226; 

	Plaza, J., Pérez, R., Plaza, A., Mapping oil spills on sea water using spectral mixture analysis of hyperspectral image data[C] (2005) Proceedings of SPIE 5995, Chemical and Biological Standoff Detection, pp. 79-86., Boston, MA, United States:SPIE; 

	Yingcheng, L., Qingjiu, T., Xiaoping, Q., Spectral response analysis of offshore thin oil slicks[J] (2009) Spectroscopy and Spectral Analysis, 29 (4), pp. 986-989

	CORRESPONDENCE ADDRESS: Guangbo, R.; First Institute of Oceanography, Ministry of Natural ResourcesChina; email: renguangbo@126.com

	PUBLISHER: Editorial Office of Haiyang Xuebao

	ISSN: 02534193

	LANGUAGE OF ORIGINAL DOCUMENT: Chinese

	ABBREVIATED SOURCE TITLE: Haiyang Xuebao

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Odonkor, P., Ball, Z., Chowdhury, S.

	56580118600;57193898222;7201666250;

	Distributed operation of collaborating unmanned aerial vehicles for time-sensitive oil spill mapping

	(2019) Swarm and Evolutionary Computation, 46, pp. 52-68. Cited 9 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-85061701288&doi=10.1016%2fj.swevo.2019.01.005&partnerID=40&md5=3fb680da03829ecb0160282e72056c29

	

	DOI: 10.1016/j.swevo.2019.01.005

	AFFILIATIONS: Department of Mechanical and Aerospace Engineering, University at Buffalo, Buffalo, NY  14260, United States

	ABSTRACT: Multiple simple agents working together to achieve a common complex goal embodies the underlying theme of swarm concepts, with decentralized decision-making serving as the new frontier for tackling challenges associated with scalability, fault tolerance, and communication constraints. This paper builds on this emerging paradigm to develop a distributed approach (called PSOil) for off-shore oil spill mapping using a team of unmanned aerial vehicles or UAVs. In-flight waypoint planning is achieved via a new particle swarm mechanics-inspired technique, employing a novel combination of anomaly detection for knowledge extraction, and a stochastic occupancy grid approach for timely processing and frugal sharing of knowledge (with net communications <1.7 KB/UAV every 10 waypoints). A total of ten real-world oil spill images, encapsulating complexities such as non-convex arbitrary shapes and disjointed segments, are studied in this work. Overall, the algorithm registered 55–90% completeness in mapping oil-covered areas. PSOil required around one-third the time necessary for an exhaustive survey and was found to be superior compared to a typical random walk and a spiral search approach w.r.t. mapping performance and efficiency, respectively. Further tests simulating increasing UAV team sizes (to deal with larger search areas) and the random loss of team members respectively illustrate the scalability and fault-tolerance characteristics of PSOil. © 2019 Elsevier B.V.

	AUTHOR KEYWORDS: Anomaly detection;  Distributed decision-making;  Oil spill mapping;  Swarm intelligence;  Unmanned aerial vehicles (UAV)

	INDEX KEYWORDS: Aircraft detection; Anomaly detection; Antennas; Decision making; Fault tolerance; Mapping; Oil spills; Scalability; Stochastic systems; Swarm intelligence, Communication constraints; Decentralized decision making; Distributed approaches; Distributed decision making; Distributed operations; Knowledge extraction; Net communication; Off shore oil spill, Unmanned aerial vehicles (UAV)

	FUNDING TEXT 1: We thank Payam Ghassemi (PhD student, University at Buffalo) for providing the multi-Traveling Salesman (mTSP) solutions for comparative analysis, and associated description, which have greatly improved the article.

	REFERENCES: Boccardo, P., Tonolo, F.G., Remote sensing role in emergency mapping for disaster response (2015) Engineering Geology for Society and Territory, 5, pp. 17-24., Springer; 

	Al-Wassai, F.A., Kalyankar, N.V., Major Limitations of Satellite Images (2013); Zhang, C., Kovacs, J.M., The application of small unmanned aerial systems for precision agriculture: a review (2012) Precis. Agric., 13 (6), pp. 693-712; 

	Hoffmann, H., Jensen, R., Thomsen, A., Nieto, H., Rasmussen, J., Friborg, T., Crop water stress maps for an entire growing season from visible and thermal UAV imagery (2016) Biogeosciences, 13 (24), p. 6545; 

	Freeman, P.K., Freeland, R.S., Agricultural UAVs in the US: potential, policy, and hype (2015) Remote Sens. Appl.: Soc. Environ., 2, pp. 35-43; 

	Vermeulen, C., Lejeune, P., Lisein, J., Sawadogo, P., Bouché, P., Unmanned Aerial Survey of Elephants (2013) PLoS One, 8 (2); 

	Hodgson, J.C., Baylis, S.M., Mott, R., Herrod, A., Clarke, R.H., Precision wildlife monitoring using unmanned aerial vehicles, Sci. Rep. 6; Nex, F., Remondino, F., UAV for 3D mapping applications: a review (2014) Appl. Geomat., 6 (1), pp. 1-15; 

	Waharte, S., Trigoni, N., Supporting search and rescue operations with UAVs (2010) Emerging Security Technologies (EST), 2010 International Conference on, IEEE, pp. 142-147; 

	Bhardwaj, A., Sam, L., Martín-Torres, F.J., Kumar, R., UAVs as remote sensing platform in glaciology: present applications and future prospects (2016) Remote Sens. Environ., 175, pp. 196-204; 

	Cunliffe, A.M., Brazier, R.E., Anderson, K., Ultra-fine grain landscape-scale quantification of dryland vegetation structure with drone-acquired structure-from-motion photogrammetry (2016) Remote Sens. Environ., 183, pp. 129-143; 

	Yang, J., Gong, P., Fu, R., Zhang, M., Chen, J., Liang, S., Xu, B., Dickinson, R., The role of satellite remote sensing in climate change studies (2013) Nat. Clim. Change, 3 (10), p. 875; 

	Carey, B., European Commission Vows Tough Regulation of UAVs (2014), https://goo.gl/7b1ZrQ; Murphy, R.R., A Decade of Rescue Robots, Intelligent Robots and Systems (IROS) (2012), pp. 5448-5449; Coordinated Response to Hurricane Harvey Continues: Federal Efforts Continue to Support Survivors with Recovery and Rebuilding (2017), https://goo.gl/q3id8r; Rogers, J., How Drones Are Helping the Nepal Earthquake Relief Effort (2015), https://goo.gl/nNcamK; Weiss-Randall, D., Utilizing Innovative Technologies to Address the Public Health Impact of Climate Change: Emerging Research and Opportunities: Emerging Research and Opportunities (2017), 1 edn. IGI Global; Independent, Hawaii Volcano Latest: Drone Footage Shows Lava Spewing Out of Ground Near Residential Area after Mount Kilauea Erupts (2018), https://goo.gl/CPGCyY; Thayer, S.M., Dias, M.B., Nabbe, B., Digney, B.L., Hebert, M., Stentz, A., Distributed robotic mapping of extreme environments (2001) Intelligent Systems and Smart Manufacturing, International Society for Optics and Photonics, pp. 84-95; 

	Eberhart, R., Shi, Y., Kennedy, J., Swarm Intelligence, the Morgan Kaufmann Series in Artificial Intelligence (2001), 1 edn. Elsevier Science; Bonabeau, E., Dorigo, M., Theraulaz, G., Swarm intelligence: from natural to artificial systems (1999) Proceedings Volume in the Santa Fe Institute Studies in the Sciences of Complexity, , OUP USA; 

	Mavrovouniotis, M., Li, C., Yang, S., A survey of swarm intelligence for dynamic optimization: algorithms and applications (2017) Swarm Evolut. Comput., 33, pp. 1-17; 

	Tan, Y., Zheng, Z.-Y., Research advance in swarm robotics (2013) Defence Technol., 9 (1), pp. 18-39; 

	Vittori, K., Talbot, G., Gautrais, J., Fourcassié, V., Araújo, A.F., Theraulaz, G., Path efficiency of ant foraging trails in an artificial network (2006) J. Theor. Biol., 239 (4), pp. 507-515; 

	Das, P., Behera, H.S., Panigrahi, B.K., A hybridization of an improved particle swarm optimization and gravitational search algorithm for multi-robot path planning (2016) Swarm Evolut. Comput., 28, pp. 14-28; 

	Beshers, S.N., Fewell, J.H., Models of division of labor in social insects (2001) Annu. Rev. Entomol., 46 (1), pp. 413-440; 

	Wood, R., Nagpal, R., Wei, G.-Y., Flight of the robobees (2013) Sci. Am., 308 (3), pp. 60-65; 

	Bekmezci, I., Sahingoz, O.K., Temel, Ş., Flying ad-hoc networks (FANETs): a survey (2013) Ad Hoc Netw., 11 (3), pp. 1254-1270; 

	NBC NEWS, The LOCUST Is Coming: Navy Launches Swarms of Tiny Drones (2015), https://goo.gl/X7JAH7; Allen, J., Walsh, B., Enhanced oil spill surveillance, detection and monitoring through the applied technology of unmanned air systems (2008) International Oil Spill Conference, 2008, pp. 113-120., American Petroleum Institute; 

	Ball, Z., Odonkor, P., Chowdhury, S., A swarm-intelligence approach to oil spill mapping using unmanned aerial vehicles (2017) AIAA Conference, p. 1157., AIAA; 

	Odonkor, P., Ball, Z., Chowdhury, S., A distributed intelligence approach to using collaborating unmanned aerial vehicles for oil spill mapping (2017) ASME 2017 International Design Engineering Technical Conferences and Computers and Information in Engineering Conference, , American Society of Mechanical Engineers; 

	Pashna, M., Yusof, R., Yazdani, S., Analysis of prediction methods for swarm robotic; in the case of oil spill tracking (2015) Control Conference (ASCC), 2015 10th Asian, pp. 1-6; 

	Aznar, F., Sempere, M., Pujol, M., Rizo, R., Pujol, M., Modelling oil-spill detection with swarm drones (2014) Abstract and Applied Analysis, 2014, pp. 1-14., Hindawi Publishing Corporation; 

	Saldana, D., Assunçao, R., Hsieh, M.A., Campos, M.F., Kumar, V., Cooperative prediction of time-varying boundaries with a team of robots (2017) Multi-Robot and Multi-Agent Systems (MRS), 2017 International Symposium on, pp. 9-16., IEEE; 

	Saldana, D., Assunção, R., Campos, M.F., A distributed multi-robot approach for the detection and tracking of multiple dynamic anomalies (2015) Robotics and Automation (ICRA), 2015 IEEE International Conference on, pp. 1262-1267., IEEE; 

	Bruemmer, D.J., Dudenhoeffer, D.D., McKay, M.D., Anderson, M.O., A Robotic Swarm for Spill Finding and Perimeter Formation (2002), Tech. Rep. Idaho National Engineering and Environmental Laboratory; Damer, S., Ludwig, L., LaPoint, M.A., Gini, M., Papanikolopoulos, N., Budenske, J., Dispersion and exploration algorithms for robots in unknown environments (2006) Unmanned Systems Technology VIII, 6230, p. 62300Q., International Society for Optics and Photonics; 

	Dirafzoon, A., Lobaton, E., Topological mapping of unknown environments using an unlocalized robotic swarm (2013) Intelligent Robots and Systems (IROS), 2013 IEEE/RSJ International Conference on, pp. 5545-5551., IEEE; 

	Dirafzoon, A., Betthauser, J., Schornick, J., Benavides, D., Lobaton, E., Mapping of unknown environments using minimal sensing from a stochastic swarm (2014) Intelligent Robots and Systems (IROS 2014), 2014 IEEE/RSJ International Conference on, pp. 3842-3849., IEEE; 

	Clark, J., Fierro, R., Cooperative hybrid control of robotic sensors for perimeter detection and tracking (2005) American Control Conference, 2005. Proceedings of the 2005, pp. 3500-3505., IEEE; 

	Choi, H.-L., Brunet, L., How, J.P., Consensus-based decentralized auctions for robust task allocation, Robotics (2009) IEEE Trans., 25 (4), pp. 912-926; 

	Das, G.P., McGinnity, T.M., Coleman, S.A., Behera, L., A fast distributed auction and consensus process using parallel task allocation and execution (2011) Intelligent Robots and Systems (IROS), 2011 IEEE/RSJ International Conference on, pp. 4716-4721., IEEE; 

	Choi, H.-L., Whitten, A.K., How, J.P., Decentralized task allocation for heterogeneous teams with cooperation constraints (2010) American Control Conference (ACC), 2010, pp. 3057-3062., IEEE; 

	Johnson, L.B., Ponda, S.S., Choi, H.-L., How, J.P., Asynchronous decentralized task allocation for dynamic environments (2011) Proceedings of the AIAA Infotech@ Aerospace Conference, 2, p. 2; 

	Thrun, S., Probabilistic algorithms in robotics (2000) Ai Mag., 21 (4), p. 93; 

	Kennedy, J., Particle swarm optimization (2011) Encyclopedia of Machine Learning, pp. 760-766., Springer; 

	Singha, S., Bellerby, T.J., Trieschmann, O., Satellite oil spill detection using artificial neural networks (2013) IEEE J. Select. Top. Appl. Earth Observ. Remote Sens., 6 (6), pp. 2355-2363; 

	Wu, Y., Ma, W., Miao, Q., Wang, S., Multimodal continuous ant colony optimization for multisensor remote sensing image registration with local search, Swarm Evolut. Comput; Solberg, A.S., Storvik, G., Solberg, R., Volden, E., Automatic detection of oil spills in ERS SAR images (1999) IEEE Trans. Geosci. Remote Sens., 37 (4), pp. 1916-1924; 

	Karathanassi, V., Topouzelis, K., Pavlakis, P., Rokos, D., An object-oriented methodology to detect oil spills (2006) Int. J. Remote Sens., 27 (23), pp. 5235-5251; 

	Fiscella, B., Giancaspro, A., Nirchio, F., Pavese, P., Trivero, P., Oil spill detection using marine SAR images (2000) Int. J. Remote Sens., 21 (18), pp. 3561-3566; 

	Nirchio, F., Sorgente, M., Giancaspro, A., Biamino, W., Parisato, E., Ravera, R., Trivero, P., Automatic detection of oil spills from SAR images (2005) Int. J. Remote Sens., 26 (6), pp. 1157-1174; 

	Hingle, D.E., In Photos: Shell's Gulf of Mexico Oil Spill (2017), https://goo.gl/TFMemZ; Elfes, A., Using occupancy grids for mobile robot perception and navigation (1989) Computer, 22 (6), pp. 46-57; 

	Seo, J., Chae, S., Shim, J., Kim, D., Cheong, C., Han, T.-D., Fast contour-tracing algorithm based on a pixel-following method for image sensors (2016) Sensors, 16 (3), p. 353; 

	Thammawichai, M., Baliyarasimhuni, S.P., Kerrigan, E.C., Sousa, J.B., Optimizing Communication and Computation for Multi-UAV Information Gathering Applications, arXiv preprint; Alfa-image, Oily Water in the Ocean (2017), https://goo.gl/Cpjeyc; Oil Continues to Gush in Gulf of Mexico, Endangering Marine Life (2017), https://goo.gl/HWj2nt; Green Chip Stocks, NASA Satellite Images of the Gulf Oil Spill (2010), https://goo.gl/9ay7KS; Loomis, R., The 2010 BP Oil Spill in the Gulf of Mexico (2018), https://goo.gl/QLCRCL; Schönstein, J., Marine Pollution: it Filters the Oil (2010), https://goo.gl/vWXEC4; Maritime Executive, Cargo Ship Captain, 4 Companies Charged in Oil Spill off Australia (2018), https://goo.gl/de7SQo; Travel Spot, Sea Vax Robotic Ocean Plastic Oil Spill Cleaning (2018), https://goo.gl/UL2iLU; Scijournal, Abstract and Applied Analysis Impact Factor (2018), https://goo.gl/LW2Tth; Ghassemi, P., Chowdhury, S., Decentralized task allocation in multi-robot systems via bipartite graph matching augmented with fuzzy clustering (2018) The ASME 2018 International Design Engineering Technical Conferences and Computers and Information in Engineering Conference (IDETC/CIE 2018), , American Society of Mechanical Engineers (ASME) Quebec City, Canada; 

	Bektas, T., The multiple traveling salesman problem: an overview of formulations and solution procedures (2006) Omega, 34 (3), pp. 209-219; 

	Miller, C.E., Tucker, A.W., Zemlin, R.A., Integer programming formulation of traveling salesman problems (1960) J. ACM (JACM), 7 (4), pp. 326-329; 

	Gurobi, Gurobi Optimization (2018), http://www.gurobi.com/indexCORRESPONDENCE ADDRESS: Chowdhury, S.; Department of Mechanical and Aerospace Engineering, University at BuffaloUnited States; email: soumacho@buffalo.edu

	PUBLISHER: Elsevier B.V.

	ISSN: 22106502

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Swarm Evol. Comput.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Han, Z.-Z., Wang, X.-H., Shi, H.-T., Wan, J.-H.

	35147807200;57205210171;57211111925;18937805700;

	Mixture End-Members Extraction Method For Coverage Calculation of Sea Oil Spills Based on Hyper-spectral Remote Sensing Images [高光谱遥感分区混合端元提取计算海洋溢油覆盖度]

	(2019) Guang Pu Xue Yu Guang Pu Fen Xi/Spectroscopy and Spectral Analysis, 39 (5), pp. 1563-1570. 

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-85072675561&doi=10.3964%2fj.issn.1000-0593%282019%2905-1563-08&partnerID=40&md5=358b3f5d8c09b6fbe41704e2383e0309

	

	DOI: 10.3964/j.issn.1000-0593(2019)05-1563-08

	AFFILIATIONS: Information College, Qingdao Agricultural University, Qingdao, 266109, China; 

	Key Lab of Marine Environmental Science and Ecology, College of Environmental Science and Engineering, Ocean University of China, Qingdao, 266100, China; 

	School of Geosciences, China University of Petroleum, Qingdao, 266580, China

	ABSTRACT: How to estimate the coverage rate of oil spills is an important part of the sea oil spills detection. To be limited by spatial resolution of airborne hyperspectral remote sensing image, it is difficult to detect the coverage of oil spills accurately. Under the action of ocean waves and broken waves, the oil spill tends to be banded distribution. Because there are a lot of oil and water mixed pixels in the hyperspectral data, the traditional image segmentation method which is used to calculate the oil spill area was mistaken in many ways. It is difficult to find the pure spectral spectrum because the traditional extraction method is influenced by the angle and height of the sensor and the spectral variation. In this paper, we proposed a second extraction method of endmembers. Firstly, N-FINDR algorithm is used for the endmembers' preselection. Secondly, the Independent Component Analysis (ICA) is used for the ultimate refinement of endmembers' selection and the candidate endmembers are obtained according to the maximum output of negative entropy. Thirdly, the ground synchronous reference spectra are used as constraints to identify the similar oil spill terminals. Finally, the end members' abundances are obtained based on the nonnegative matrix decomposition method (NMF) and the real oil spill coverage are obtained through correction of solar flare region. The extraction of partitioned mixed endmembers is a good solution to the problem of global endmembers mutation and poor environment adaptability, so that the selected endmembers have better environment robustness. In order to evaluate the accuracy of this algorithm, the simulation data and the real hyperspectral image data are combined to verify the experiment. In the simulation experiment, the difference between the estimated abundance and the set abundance are evaluated by using the mean square error (RMSE) and the abundance estimation error, the algorithm adaptability and anti-noise experiment are designed. The result indicated that, under two hyper-spectral compression case by MNF and PCA, estimation error of abundance is less than 3%. The minimum RMSE of reconstructed image is up to 0.030 6 and has good anti-noise ability. The accuracy evaluation results verify the effectiveness of the proposed algorithm. In the real experiment, 8 hyper-spectral remote sensing image collected by airborne of Shandong Changdao in 2011 are used for real test data. Because the real remote sensing data often lacks the ground synchronization abundance data, it is difficult to evaluate the accuracy of the algorithm. The combination of simulation data with verification and visual interpretation data are used to evaluate the accuracy. The total oil spill coverage area of airborne hyperspectral imaging estimated by the flare area is 1.17 km2, the oil spill coverage is 22.85%, and the field artificial estimation area deviation is 2.15%. Obviously the method is superior to the traditional method. It is difficult to analyze the abundance of single pixel in ocean oil spill remote sensing because it is influenced by the ocean breaking wave, spectral variability and the limitation of ground resolution of aerospace remote sensor. Based on the idea of the abundance decomposition of the image, this paper discusses the problem of the coverage of ocean oil spill, and puts forward a comparatively perfect method for calculating the covering degree of ocean oil spill. The method is validated through the simulation data and the actual hyperspectral oil spill data. The method is an objective automatic oil spill coverage (abundance) detection method and could realize the automatic monitoring of oil spill coverage rate. It is meaning for fine detection of oil spills area. © 2019, Peking University Press. All right reserved.
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	ABSTRACT: This paper takes thin oil film on the sea surface in oil spill pollution as the subject of our research. Combined with physical characteristics of the target, the Mueller matrix of the target is analyzed via a polarization technique. The paper uses the Mueller matrix derived from the Mueller–Jones matrix. Based on the Mueller–Jones matrix, the optical recognition model of oil film on the sea surface is established. This paper proposes a multiangle polarization measurement technology for oil spill pollution on the sea surface and proposes a new data processing method. By calculating the corresponding amplitude ratio, phase retardation, refractive index, and degree of polarization of each pixel, the optical properties of the oil film on the sea surface are analyzed; the surface characteristics of oil film on the sea surface are extracted; the calculation accuracy is improved; and ocean oil spill optical recognition is developed. © 2019 Optical Society of America
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	ABSTRACT: Oil spills bring great damage to the environment and, in particular, to coastal ecosystems. The ability of identifying them accurately is important to prompt oil spill response. We propose a semi-automatic oil spill detection method, where texture analysis, machine learning, and adaptive thresholding are used to process X-band marine radar images. Coordinate transformation and noise reduction are first applied to the sampled radar images, coarse measurements of oil spills are then subjected to texture analysis and machine learning. To identify the loci of oil spills, a texture index calculated by four textural features of a grey level co-occurrence matrix is proposed. Machine learning methods, namely support vector machine, k-nearest neighbor, linear discriminant analysis, and ensemble learning are adopted to extract the coarse oil spill areas indicated by the texture index. Finally, fine measurements can be obtained by using adaptive thresholding on coarsely extracted oil spill areas. Fine measurements are insensitive to the results of coarse measurement. The proposed oil spill detection method was used on radar images that were sampled after an oil spill accident that occurred in the coastal region of Dalian, China on 21 July 2010. Using our processing method, thresholds do not have to be set manually and oil spills can be extracted semi-automatically. The extracted oil spills are accurate and consistent with visual interpretation. © 2019 by the authors.
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	ABSTRACT: Oil spill is one of the most common causes of marine pollution. Synthetic aperture radar (SAR) can detect marine oil spills due to its all-weather and all-day imaging capability. However, conventional algorithms using single-channel SAR usually confuses oil spills with oil spill lookalikes, making oil spill detection a challenging task. In recent years, polarimetric SAR has been studied to improve oil spill detection performance, particularly with respect to distinguishing oil spills and lookalikes. Compact polarimetric (CP) SAR is one of the most popular trends of polarimetric SAR platforms. Compared with full polarimetric SAR, CP SAR contains abundant polarization information of scattering targets. CP SAR also has large imaging range and its manufacturing cost is considerably low. Therefore, CP SAR is a promising tool for oil spill detection. In this study, we utilized CP HP-mode data and derived three parameters to distinguish oil spills from lookalikes. The three novel parameters are CP entropy (Hc), CP fraction (PFc), and CP pedestal height (PHc), which are conducted from CP eigenvalue decomposition. The scattering type of sea surface is dominated by low entropy scattering. For instance, Bragg scattering from small rough surfaces can be regarded as weakly depolarized. In this vein, CP eigenvalue \begin{document}$\hat I {\gg 1}$\end{document} is much higher than \begin{document}$\hat I {\gg 2}$\end{document}, which indicates the dominance of Bragg scattering. On the contrary, oil spill weakens the Bragg scattering of the ocean, and the difference between the two eigenvalues is not as high as before. Based on former consideration, Hc is high, PFc is low, and PHc is high, which means that the average scattering is in a depolarized state. The target is considered " random, " and polarization status information is lost. Hence, the aforementioned parameters can be used to detect oil spills. The threshold is determined by Otsu's method and statistical analysis. The threshold for PFc and PHc was automatically determined by Otsu's method, and other parameters were statistically analyzed to determine the threshold. In this study, Radarsat-2 and SIR-C/X-SAR data of C-band were used to detect oil spills. The results show that Hc, PFc, and PHc can effectively distinguish oil spills and lookalikes. The performance of all the parameters based on the CP eigenvalue decomposition is excellent in effectively excluding lookalikes, highlighting oil spill areas, and enhancing differences between oil spill and sea clutter. Moreover, the parameters are excellent in effectively maintaining details. CP SAR is promising in polarimetric SAR system because of its ability to detect a wide range of marine oil spills. The parameters derived in this study, which were based on the CP eigenvalue decomposition, can obtain satisfactory results in distinguishing oil spills from lookalikes. The quantitative experiments also confirm that the Bhattacharyya distance between oil spills and sea surface surpasses that of lookalikes, which proves that our method achieves fine oil spill detection. © 2019, Science Press. All right reserved.
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	ABSTRACT: As a major marine pollution source, oil spills largely threaten the sustainability of the coastal environment. Polarimetric synthetic aperture radar remote sensing has become a promising approach for marine oil spill detection since it could effectively separate crude oil and biogenic look-alikes. However, on the sea surface, the signal to noise ratio of Synthetic Aperture Radar (SAR) backscatter is usually low, especially for cross-polarized channels. In practice, it is necessary to combine the refined detail of slick-sea boundary derived from the co-polarized channel and the highly accurate crude slick/look-alike classification result obtained based on the polarimetric information. In this paper, the architecture for oil spill detection based on polarimetric SAR is proposed and analyzed. The performance of different polarimetric SAR filters for oil spill classification are compared. Polarimetric SAR features are extracted and taken as the input of Staked Auto Encoder (SAE) to achieve high accurate classification between crude oil, biogenic slicks, and clean sea surface. A post-processing method is proposed to combine the classification result derived from SAE and the refined boundary derived from VV channel power image based on special density thresholding (SDT). Experiments were conducted on spaceborne fully polarimetric SAR images where both crude oil and biogenic slicks were presented on the sea surface. © 2018 by the authors.
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	ABSTRACT: Oil spill detection in synthetic aperture radar (SAR) images plays a crucial role in oil slick monitoring on the sea surface. In addition to oil spills, SAR images incorporate a large number of similar phenomena called 'lookalikes'. Choosing a method of discriminating between oil spills and lookalikes with high accuracy is a necessity. In this paper, a new algorithm is proposed for discrimination between oil spills and lookalikes, which consists of the following four main parts. 1) Dark spot detection in SAR images. 2) Shape-based feature extraction of oil spills and lookalikes selected from dark spots in the previous stage. 3) Feature transformation using the NMF algorithm. 4) Classification. To evaluate the performance of the proposed algorithm, it was tested on the several real SAR images. This algorithm was able to provide promising results for both dark spot detection and oil spill classification. The average error rate of dark spot detection for a typical image was 1.31% and it could discriminate between oil spills and lookalikes with an average accuracy of 96.31% using feature transformation modes after transforming the features and classifying them using the K-nearest neighbor classifier. © 2018 IEEE.
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	ABSTRACT: Effective and efficient monitoring of oil spills that originate from ships, offshore platforms and any accidents are of immense importance from the viewpoint of public safety and environmental protection. Detection of spilled oil is also essential to estimate the potential spread and drift from the source to the nearby coastal areas. In this regard, utilization of SAR data for the detection and monitoring of oil spills has received considerable attention in recent times, due to their wide area coverage, day-night and all-weather capabilities. In this paper, two oil spills incidents along the coast of Mumbai, India are investigated; (1) The 2010 oil spill that occurred after the MV MSC Chitra and MV Khalijia-3 collided and (2) the oil spill caused due to sinking of MV RAK carrier in 2011. Two simple and relatively quick approaches for oil spill detection have been applied to VV polarized Radarsat-2 imagery of the incidents and a comparison is made of the results obtained. The first approach utilizes the oil spill detection tool of Sentinel Application Platform (SNAP) and the second explores texture analysis using Grey Level co-occurrence matrix (GLCM). The results of the study show that texture analysis proves to be an efficient method for oil spill detection as compared to the SNAP oil spill detection tool. Nevertheless, both the proposed methodologies are useful for detection of oil spills and for subsequent utilization of the results, timely and cost effectively, for the calibration and validation of numerical models that predict oil spill dispersion trajectories. © 2017, Indian Society of Remote Sensing.
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	ABSTRACT: Crude oil spills have negative consequences on the economy, environment, health and society in which they occur, and the severity of the consequences depends on how quickly these spills are detected once they begin. Several methods have been employed for spill detection, including real time remote surveillance by flying aircrafts with surveillance teams. Other methods employ various sensors, including visible sensors. This paper presents an algorithm to automatically detect the presence of crude oil spills in images acquired using visible light sensors. Images of crude oil spills used in the development of the algorithm were obtained from the Shell Petroleum Development Company (SPDC) Nigeria website The major steps of the detection algorithm are image preprocessing, crude oil color segmentation, sky elimination segmentation, Region of Interest (ROI) extraction, ROI texture feature extraction, and ROI texture feature analysis and classification. The algorithm was developed using 25 sample images containing crude oil spills and demonstrated a sensitivity of 92% and an FPI of 1.43. The algorithm was further tested on a set of 56 case images and demonstrated a sensitivity of 82% and an FPI of 0.66. This algorithm can be incorporated into spill detection systems that utilize visible sensors for early detection of crude oil spills. © 2017 by the authors. Licensee MDPI, Basel, Switzerland.
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	ABSTRACT: Criteria for discriminating between radar signatures of oil films and biogenic slicks visible on synthetic aperture radar (SAR) images of the sea surface as dark patches are critically reviewed. We question the often claimed high success rate of oil spill detection algorithms using single-polarization SARs because the SAR images used to train these algorithms are based usually on subjective interpretation and are not validated by on-site inspections or multi-sensor measurements carried out from oil pollution surveillance planes. Furthermore, we doubt that polarimetric parameters derived from fully-polarimetric SAR data, like entropy, anisotropy, and mean scattering angle, are beneficial for discriminating between mineral oil films and biogenic slicks. We challenge the often-made claim that another scattering mechanism than Bragg scattering applies for radar backscattering from mineral oil films than from biogenic slicks. This view is supported by data acquired by the Unmanned Aerial Vehicle Synthetic Aperture Radar (UAVSAR) of NASA/JPL, which operates at L-band and has an extremely low noise floor. We suspect that opposing results obtained from previous analyses of spaceborne polarimetric SAR data are caused by the high noise floors of the spaceborne SARs. However, most of the analyzed spaceborne polarimetric data were not acquired at L-band, but at C-and X-band. On the other hand, differences in the statistical behavior of the radar backscattering could be real due to the fact that, other than biogenic surface films, mineral oil films, can form multi-layers, whose thickness can vary within an oil patch. Radar backscattering from emulsion layers can also fluctuate due to variations of the oil/water mixture ratio. These effects could cause an increase of the standard deviation (STD) of the co-polarized phase difference (CPD) for scattering at mineral oil films and emulsions. In the special case of thick oil layers or oil/water emulsion layers, where the radar is sensitive to the dielectric constant of the oil, discrimination becomes possible due the fact that Bragg scattering depends on the dielectric constant of the scattering medium. © 2017 The Authors
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	ABSTRACT: To monitor the oil spill situation in small-scale fixed sea area, a shore-based sea surface oil spill detecting method was developed using BeiDou reflected signal. This method applies/global navigation satellite system-reflection (GNSS-R) technology to shore-based oil spill detection. A shore-based experiment has been carried out, in which a right hand circular polarization (RHCP) antenna and a left hand circular polarization (LHCP) antenna were used to gain the direct and reflected raw signal power from the BeiDou satellites based on signal synchronization respectively. After BeiDou satellites' elevation angle and azimuth angle are taken into account, whether oil spill events happened or not can be judged from the retrieved dielectric constant of sea surface, which is obtained from the reflectivity calculated according to the extracted signal power values. Experiment results show that the mean and standard deviation of retrieved dielectric constant is 3.6 and 2.13 respectively on an oil covered surface, which is in accordance with real oil dielectric constant that falls between 2.0 and 4.5, and much smaller than dielectric constant of sea water. It proves that the method using BeiDou reflected signal is feasible to detect oil spill events in shore-based environment. © 2017, Editorial Board of JBUAA. All right reserved.
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	ABSTRACT: The spatial distribution of an oil spill and its temporal dispersion within a coastal bay were investigated using high-resolution optical images. A neural network (NN) method was applied to Landsat and DubaiSat-2 images to detect the oil spill. We conducted field observations to measure spectral characteristics of the oil spill and the oil-free sea surface. We were able to detect and eliminate pixels corresponding to ships and ship shadows on the satellite image, resulting in successful oil spill detection. A new recursive NN method using a near-infrared band was developed to classify oil types into thick or film-like oil and to estimate their areal extents. To understand potential causes of the temporal evolution of the oil spill, we performed numerical modeling with atmospheric and oceanic inputs. Overall, trajectories of oil particles controlled by tidal currents showed good agreement with the detection results from satellite data. Slight discrepancies occurred between satellite data and results from the model simulation using only tidal currents, particularly in the southeastward dispersion or in the spreading of film-like oils into the northern inner channels. This was attributed to the effect of wind-driven Ekman drift. This study suggests that tidal currents played an important role in the temporal dispersion of oil in the bay during initial phases, when wind conditions were relatively weak, and that the Ekman drift became the dominant control on oil movement during periods of weak tidal currents and strong winds. © 2016 IEEE.
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	ABSTRACT: A research cruise was organized on board the Italian National Research Council (CNR) R/V Urania to test the oil spill monitoring system developed during the PRogetto pilota Inquinamento Marino da Idrocarburi project (PRIMI, pilot project for marine oil pollution). For the first time, this system integrated in a modular way satellite oil spill detection (Observation Module) and oil spill displacement forecasting (Forecast Module) after detection. The Observation Module was based on both Synthetic Aperture RADAR (SAR) and optical satellite detection, namely SAR and Optical Modules, while the Forecast Module on Lagrangian numerical circulation models. The cruise (Aug. 6–Sep. 7, 2009) took place in the Mediterranean Sea, around Sicily, an area affected by heavy oil tanker traffic with frequent occurrence of oil spills resulting from illegal tank washing. The cruise plan was organized in order to have the ship within the SAR image frames selected for the cruise, at acquisition time. In this way, the ship could rapidly reach oil slicks detected in the images by the SAR Module, and/or eventually by the Optical Module, in order to carry out visual and instrumental inspection of the slicks. During the cruise, several oil spills were detected by the two Observation Modules and verified in situ, with the essential aid of the Forecasting Module which provided the slick position by the time the ship reached the area after the alert given by the SAR and/or optical imagery. Results confirm the good capability of oil spill SAR detection and indicate that also optical sensors are able to detect oil spills, ranging from thin films to slicks containing heavily polluted water. Also, results confirm the useful potential of oil spill forecasting models, but, on the other hand, that further work combining satellite, model and in situ data is necessary to refine the PRIMI system. © 2016 Elsevier Ltd
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	ABSTRACT: In hope of developing a method for oil spill detection in laser remote sensing, a series of refined and crude oil samples were investigated using time-resolved fluorescence in conjunction with parallel factors analysis (PARAFAC). The time resolved emission spectra of those investigated samples were taken by a laser remote sensing system on a laboratory basis with a detection distance of 5 m. Based on the intensity-normalized spectra, both refined and crude oil samples were well classified without overlapping, by the approach of PARAFAC with four parallel factors. Principle component analysis (PCA) has also been operated as a comparison. It turned out that PCA operated well in classification of broad oil type categories, but with severe overlapping among the crude oil samples from different oil wells. Apart from the high correct identification rate, PARAFAC has also real-time capabilities, which is an obvious advantage especially in field applications. The obtained results suggested that the approach of time-resolved fluorescence combined with PARAFAC would be potentially applicable in oil spill field detection and identification. © 2016 by the authors; licensee MDPI, Basel, Switzerland.
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	ABSTRACT: Marine oil spills have caused major threats to marine environment over the past few years. The early detection of the oil spill is of great significance for the prevention and control of marine disasters. At present, remote sensing is one of the major approaches for monitoring the oil spill. Full polarization synthetic aperture radarc SAR data are employed to extract polarization decomposition parameters including entropy (H) and reflection entropy (A). The characteristic spectrum of the entropy and reflection entropy combination has analyzed and the polarization characteristic spectrum of the oil spill has developed to support remote sensing of the oil spill. The findings show that the information extracted from (1–A)×(1–H) and (1–H)×A parameters is relatively evident effects. The results of extraction of the oil spill information based on H×A parameter are relatively not good. The combination of the two has something to do with H and A values. In general, when H>0.7, A value is relatively small. Here, the extraction of the oil spill information using (1–A)×(1–H) and (1–H)×A parameters obtains evident effects. Whichever combined parameter is adopted, oil well data would cause certain false alarm to the extraction of the oil spill information. In particular the false alarm of the extracted oil spill information based on (1–A)×(1–H) is relatively high, while the false alarm based on (1–A)×H and (1–H)×A parameters is relatively small, but an image noise is relatively big. The oil spill detection employing polarization characteristic spectrum support vector machine can effectively identify the oil spill information with more accuracy than that of the detection method based on single polarization feature. © 2016, The Chinese Society of Oceanography and Springer-Verlag GmbH Germany.
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	ABSTRACT: Detecting oil in the northern Gulf of Mexico following the Deepwater Horizon oil spill presented unique challenges due to the spatial and temporal extent of the spill and the subsequent dilution of oil in the environment. Over time, physical, chemical, and biological processes altered the composition of the oil, further complicating its detection. Reservoir fluid, containing gas and oil, released from the Macondo well was detected in surface and subsurface environments. Oil monitoring during and after the spill required a variety of technologies, including nimble adaptation of techniques developed for non-oil-related applications. The oil detection technologies employed varied in sensitivity, selectivity, strategy, cost, usability, expertise of user, and reliability. Innovative technologies ranging from remote sensing to laboratory analytical techniques were employed and produced new information relevant to oil spill detection, including the chemical characterization, the dispersion effectiveness, and the detection limits of oil. The challenge remains to transfer these new technologies to oil spill responders so that detection of oil following a spill can be improved. © 2016 by The Oceanography Society.
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	ABSTRACT: Dark-spot detection from synthetic aperture radar (SAR) imagery is a fundamental step in marine oil-spill detection and monitoring. However, achieving robust and accurate detection is difficult due to SAR sensor limitations and the complex marine environment. To address this problem, the large-scale spatial contextual information in SAR imagery has to be utilized to increase the class separability between the dark spot and the background. A stochastic fully connected continuous conditional random field (SFCCRF) approach to model SAR imagery and perform soft-label inference has been designed and built, leading to an efficient detection algorithm. Instead of treating all pixels in the imagery as being connected, SFCCRF determines the connectivity of two pixels in a stochastic manner based on their proximity in both feature space and image space. Since SFCCRF provides an efficient and effective way for modeling the large-scale spatial correlation effect, the resulting soft labels can resist the influence of speckle noise and highlight the difference between dark spot and the background. Dark-spot detection is achieved by binarizing the soft labels estimated by SFCCRF. The proposed algorithm is tested on both simulated and real SAR imageries. The results show that SFCCRF can delineate the dark spot with low commission and omission error rates. © 2016 IEEE.
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	ABSTRACT: Repsol and Indra, two companies in the felds of energy and advanced technology, joined forces in 2009 to develop a pioneering technology known as HEADS (Hydrocarbon Early and Automatic Detection System). Based on highly advanced infrared sensors, radars and superfast algorithms, HEADS has the ability to achieve unprecedented automatic detection of oil spills, improved reaction times and, hence, safety. HEADS consists of three main elements. The first is infrared cameras that scan ocean areas continuously for 20 to 60 s. The technology is able to detect differences in temperature and emissions of different substances and can function in bad weather conditions by lowering infrared activity when temperatures drop to 0.5° C or less. The second element is the oil spill detection radar that scans the water for echo anomalies, with each scan revolution only taking 3 s. The radar is used in conjunction with the infrared sensors and can reach distances up to 5 km. The third element of HEADS is its two control algorithms. HEADS is compact and easily installed on the corners of an oil rig. The system communicates with the help of fiber optics or wireless networks and uses historic metocean data to help determine the exact setup.
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	ABSTRACT: For the problem of oil spilling detection at night, a detection method based on band difference index of high spectral and ultraviolet (UV) LED induction is proposed. Through hyperspectral imaging collector, hyperspectral images of crude oil, emulsion oil and seawater obtained under UV LED and halogen lamp are collected synchronously. The band difference index is extracted based on radiation values of 33 bands (400~720 nm) to act as the identification feature of oil spilling. In the respect of feature optimization, effective wavelengths are chosen by methods of plusLreduceRand Fisher. The band features are extracted by multidimensional scaling, principal component analysis (PCA) and independent component analysis. An radial basis function support vector machine model is established to recognize the results. The results show that the band mean recognition rates of oil spilling detection method based on UV-LED and hyperspectral band difference index are higher than halogen lamps by 6.01% and 8.17%. Therefore, UV-LED light source is more suitable for accurate detection of oil spilling and emulsified oil testing at night. The optimized method by Fisher as an effective wavelength selection and through the PCA feature combination effect have almost same recognition rate. Recognition rates of 3 bands characteristics under UV light attain to 85.89% and 87.02%, while the accuracy of oil spilling reaches 100% by 12 characteristics. Effectivewavelengths (400~420 nm) extracted by Fisher are more suitable for actual online oil spill detection. The model of the UV induced by hyperspectral imaging sea spilling identification built provides a rapid identification method for the sea oil spills detection at night. © 2016, Chinese Laser Press. All right reserved.

	AUTHOR KEYWORDS: Band differential index;  Hyperspectral imaging;  Marine oil spill;  Oil emulsion;  Spectroscopy;  UV induced

	INDEX KEYWORDS: Crude oil; Emulsification; Emulsions; Independent component analysis; Light emitting diodes; Marine pollution; Oil spills; Principal component analysis; Radial basis function networks; Spectroscopy, Band differential index; Feature optimizations; Marine oil spills; Multi-dimensional scaling; Oil emulsions; Radial basis functions; Support vector machine models; UV induced, Hyperspectral imaging

	REFERENCES: National Standardization Technical Committee, Specifications for Identification System of Spilled Oils on the Sea GB/T21247-2007 (2007), Beijing: China Standard Press; Lu, Y., Li, X., Tian, Q., Progress in marine oil spill optical remote sensing: detected targets, spectral response characteristics, and theories (2013) Marine Geodesy, 36 (3), pp. 334-346; 

	Cococcioni, M., Corucci, L., Masini, A., SVME: An ensemble of support vector machines for detecting oil spills from full resolution MODIS images (2012) Ocean Dynamics, 62 (3), pp. 449-467; 

	Liu, B., Zhang, Z., Li, Y., Extraction method of oil spill information using airborne hyper-spectral remote sensing data (2014) Journal of Dalian Maritime University, 40 (1), pp. 89-92; 

	Srivastava, H., Singh, T.P., Assessment and development of algorithms to detection of oil spills using MODIS data (2010) Journal of the Indian Society of Remote Sensing, 38 (1), pp. 161-167; 

	Kessler, J.D., Valentine, D.L., Redmond, M.C., A persistent oxygen anomaly reveals the fate of spilled methane in the deep Gulf of Mexico (2011) Science, 331 (6015), pp. 312-315; 

	Wang, C., Shi, X., Li, W., Concentration dependent synchronous fluorescence oil spill fingerprinting identification based on principal component analysis and support vector machine (2014) Journal of Instrumental Analysis, 33 (3), pp. 289-295; 

	Yin, X., Studies on the Identification of Oil Types Base on 3D Fluorescence Spectroscopy and Wavelet Analysis (2012), Qingdao: Ocean University of China; Water Oil Spill Rapid Identification Procedure JT/T862-2013 (2013), Beijing: China Standard Press; Lennon, M., Babichenko, S., Thomas, N., Detection and mapping of oil slicks in the sea by combined use of hyperspectral imagery and laser induced fluorescence (2006) Earsel Eproceedings, 5 (1), pp. 120-128; 

	Jha, M.N., Development of Laser Fluorosensor Data Processing System and GIS Tools for Oil Spill Response (2009), Calary: University of Calgary; Zhao, C., Li, X., Ma, Y., Multi-channel ocean fluorescence lidar system for oil spill monitoring (2011) Infrared and Laser Engineering, 40 (7), pp. 1263-1269; 

	Wu, Z., Yao, P., Su, R., Algae chemotaxonomy technology by fluorescence based on alternating trilinear decomposition analysis (2015) Chinese J Lasers, 42 (5); 

	Lü, X., Chen, J., Zhang, L., Region of interest detection based on salient features clustering for remote sensing images (2015) Acta Optica Sinica, 35; 

	Fu, Y., Zhao, Y., Zhao, W., Studies of typical urban vegetation classification based on brightness temperature from multiple sources (2015) Laser & Optoelectronics Progress, 52 (7); 

	Wang, S., Sun, Q., Zhao, F., Generation and application technology of modulated light based on ultraviolet LED array (2015) Acta Optica Sinica, 35; 

	Chen, J., Xie, L., Ma, H., Selectable imaging spectrum detection and system design (2015) Laser & Optoelectronics Progress, 52 (7); 

	Bach, F.R., Jordan, M.I., Kernel independent component analysis (2003) The Journal of Machine Learning Research Archive, 3 (3), pp. 1-48; 

	Chang, C.C., Lin, C.J., LIBSVM: A library for support vector machines (2011) ACM TIST, 2 (3), p. 27

	CORRESPONDENCE ADDRESS: Liu, J.; Science and Information College, Qingdao Agricultural UniversityChina; email: qdjieliu@126.com

	PUBLISHER: Chinese Optical Society

	ISSN: 02532239

	CODEN: GUXUD

	LANGUAGE OF ORIGINAL DOCUMENT: Chinese

	ABBREVIATED SOURCE TITLE: Guangxue Xuebao

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Hui-Shu, H., Guo-Jun, Z.

	57192280037;37461251300;

	Remote system for oil spill detection based on ZigBee and GIS

	(2016) International Journal of Online Engineering, 12 (11), pp. 4-9. Cited 1 time.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-85002552134&doi=10.3991%2fijoe.v12i11.6229&partnerID=40&md5=228ef2b1f32df55f091821fa7763c75a

	

	DOI: 10.3991/ijoe.v12i11.6229

	AFFILIATIONS: Inner Mongolia Vocational College of Chemical Engineering, Inner Mongolia, China

	ABSTRACT: In order to solve the problem of long delay time and low data precision, a remote system for oil spill detection based on ZigBee and GIS is designed in this paper. This paper analytically summarizes the results obtained from surveying spectral characteristics of spill oil film at sea. M along use of AVHRR and TM data, the image of oil spill in several marine accidents has been processed and identified, and the place and area of oil spill in obtaining images are the same as investigation in the scene of accidents. Simulation results show that the proposed system which bases on the ZigBee and GIS can thus improve overall system performance substantially.

	AUTHOR KEYWORDS: GIS;  Oil spill detection;  Remote system;  ZigBee frame

	INDEX KEYWORDS: Geographic information systems; Oil spills; Zigbee; Accidents, Long delays; Marine accidents; Oil films; Oil spill detection; Remote systems; Spectral characteristics; Tm datum, Marine pollution

	REFERENCES: Li, L.S., Fractal-Based Outlier Detection Algorithm over RFID Data Streams (2016) International Journal of Online Engineering, 12 (1), pp. 35-41., https://doi.org/10.3991/ijoe.v12i1.5171, January; 

	Yang, J., Zhou, J., Lv, Z., A real-time monitoring system of industry carbon monoxide based on wireless sensor networks (2015) Sensors, 15 (11), pp. 29535-29546., https://doi.org/10.3390/s151129535, November; 

	Jing, H., Node deployment algorithm based on perception model of wireless sensor network (2015) International Journal of Automation Technology, 9 (3), pp. 210-215., https://doi.org/10.20965/ijat.2015.p0210, April; 

	Jing, H., Routing optimization algorithm based on nodes density and energy consumption of wireless sensor network (2015) Journal of Computational Information Systems, 11 (14), pp. 5047-5054., July; 

	Fustes, D., A cloud-integrated web platform for marine monitoring using GIS and remote sensing. Application to oil spill detection through SAR images (2014) Future Generation Computer Systems, 34 (4), pp. 155-160., https://doi.org/10.1016/j.future.2013.09.020; 

	Eason, G., Noble, B., Sneddon, I.N., On certain integrals of Lipschitz-Hankel type involving products of Bessel functions (1955) Phil. Trans. Roy. Soc. London, A247, pp. 529-551., https://doi.org/10.1098/rsta.1955.0005, April; 

	Sun, Z., Zhang, Y., Nie, Y., CASMOC: a novel complex alliance strategy with multi-objective optimization of coverage in wireless sensor networks (2016) Wireless Networks, pp. 1-22., https://doi.org/10.1007/s11276-016-1213-3; 

	Wang, X., Xu, L., Zhou, S., Restoration strategy based on optimal relay node placement in wireless sensor networks (2015) International Journal of Distributed Sensor Networks, 8, pp. 1-13., https://doi.org/10.1155/2015/409085; 

	Gong, B., Spatiotemporal Compressive Network Coding for Energy-Efficient Distributed Data Storage in Wireless Sensor Networks (2015) IEEE Communications Letters, 19 (5), pp. 1-15., https://doi.org/10.1109/LCOMM.2015.2401008; 

	Pisano, A., Bignami, F., Santoleri, R., Oil Spill Detection in Glint-Contaminated Near-Infrared MODIS Imagery (2015) Remote Sensing, 7 (1), pp. 1112-1134., https://doi.org/10.3390/rs70101112; 

	Li, Y., Zhang, Y., Chen, J., Improved Compact Polarimetric SAR Quad-Pol Reconstruction Algorithm for Oil Spill Detection (2014) IEEE Geoscience & Remote Sensing Letters, 7 (1), pp. 1139-1142., https://doi.org/10.1109/LGRS.2013.2288336

	CORRESPONDENCE ADDRESS: Hui-shu, H.; Inner Mongolia Vocational College of Chemical EngineeringChina; email: Houhuishu26@163.com

	PUBLISHER: Kassel University Press GmbH

	ISSN: 18681646

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Int. J. Online Eng.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	ACCESS TYPE: Open Access

	SOURCE: Scopus

	

	Deng, S., Kidambi, P.R., Butt, H., Sabouri, A., Sohail, M., Khan, S.A., Jiang, K.

	56275729500;26644928900;57007849400;37097801700;24451068100;57054548100;57217657147;

	Optical scattering from graphene foam for oil imaging/sensing

	(2016) RSC Advances, 6 (76), pp. 71867-71874. Cited 3 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84980320027&doi=10.1039%2fc6ra15134e&partnerID=40&md5=200996ecc8607d03c1df95e91c3c2233

	

	DOI: 10.1039/c6ra15134e

	AFFILIATIONS: School of Engineering, University of Birmingham, Birmingham, B15 2TT, United Kingdom; 

	Department of Mechanical Engineering, Massachusetts Institute of Technology, Cambridge, MA, United States; 

	Center of Excellence in NanoTechnology, King Fahd University of Petroleum and Minerals, Dhahran, 31261, Saudi Arabia

	ABSTRACT: Oil spill detection is crucial, from an environmental perspective and in view of the associated economic losses. Current optical oil sensing techniques, such as underwater microscopy and light scattering methods, mainly focus on detecting the properties of particles or organisms in water and often require costly equipment and sophisticated data processing. Recent studies on graphitic foam show its extraordinary pollutant absorbing properties, with high absorption weight ratios. Here we propose to produce a graphene foam based ultra-light material that changes its optical properties on absorbing oil species. The results demonstrate clear changes in optical transmission and scattering properties of graphene foam when exposed to various oils. The effective graphene foam sorbent can be easily integrated with optical fiber systems to detect the optical property variations and also to monitor oil presence/spillages remotely. Such sensors can also be used for underground oil exploration. © 2016 The Royal Society of Chemistry.

	INDEX KEYWORDS: Data handling; Graphene; Light scattering; Light transmission; Losses; Oil spills; Optical fibers, Absorbing properties; Light scattering method; Oil exploration; Oil spill detection; Optical fiber systems; Optical scattering; Scattering property; Sensing techniques, Optical properties

	REFERENCES: Long, M.D., (2012) Remote Sensing for Offshore Marine Oil Spill Emergency Management, Security and Pollution Control; 

	Battelle, B.M.I., (2014) Capabilities and Uses of Sensor-Equipped Ocean Vehicles for Subsea and Surface Detection and Tracking of Oil Spills; 

	Hou, M.J., Kim, M., Shah, D.O., (1988) J. Colloid Interface Sci., 123, pp. 398-412; 

	Rouch, J., Safouane, A., Tartaglia, P., Chen, S.H., (1989) J. Chem. Phys., 90, pp. 3756-3764; 

	Rubin, D.M., Chezar, H., Harney, J.N., Topping, D.J., Melis, T.S., Sherwood, C.R., (2007) Sediment. Geol., 202, pp. 402-408; 

	Kennelly, S.J., Underwood, A.J., (1984) J. Exp. Mar. Biol. Ecol., 76, pp. 67-78; 

	Akiba, T., Kakui, Y., (2000) IEEE J. Oceanic Eng., 25, pp. 97-104; 

	Kujawinski, E.B., Kido Soule, M.C., Valentine, D.L., Boysen, A.K., Longnecker, K., Redmond, M.C., (2011) Environ. Sci. Technol., 45, pp. 1298-1306; 

	Hemmer, M.J., Barron, M.G., Greene, R.M., (2011) Environ. Toxicol. Chem., 30, pp. 2244-2252; 

	Couillard, C.M., Lee, K., Légaré, B., King, T.L., (2005) Environ. Toxicol. Chem., 24, pp. 1496-1504; 

	Hazen, T.C., Dubinsky, E.A., DeSantis, T.Z., Andersen, G.L., Piceno, Y.M., Singh, N., Jansson, J.K., Fortney, J.L., (2010) Science, 330, pp. 204-208; 

	Zhang, F., She, Y.-H., Li, H.-M., Zhang, X.-T., Shu, F.-C., Wang, Z.-L., Yu, L.-J., Hou, D.-J., (2012) Appl. Microbiol. Biotechnol., 95, pp. 811-821; 

	Kong, X.-T., Khan, A.A., Kidambi, P.R., Deng, S., Yetisen, A.K., Dlubak, B., Hiralal, P., Butt, H., (2015) ACS Photonics, 2, pp. 200-207; 

	Bi, H., Xie, X., Yin, K., Zhou, Y., Wan, S., He, L., Xu, F., Ruoff, R.S., (2012) Adv. Funct. Mater., 22, pp. 4421-4425; 

	Bi, H., Xie, X., Yin, K., Zhou, Y., Wan, S., Ruoff, R.S., Sun, L., (2014) J. Mater. Chem. A, 2, pp. 1652-1656; 

	Huang, X., Sun, B., Su, D., Zhao, D., Wang, G., (2014) J. Mater. Chem. A, 2, pp. 7973-7979; 

	Tran, D.N., Kabiri, S., Sim, T.R., Losic, D., (2015) Environ. Sci.: Water Res. Technol., 1, pp. 298-305; 

	Xi, K., Kidambi, P.R., Chen, R., Gao, C., Peng, X., Ducati, C., Hofmann, S., Kumar, R.V., (2014) Nanoscale, 6, pp. 5746-5753; 

	Butt, H., Kidambi, P.R., Dlubak, B., Montelongo, Y., Palani, A., Amaratunga, G.A.J., Hofmann, S., Wilkinson, T.D., (2013) Adv. Opt. Mater., 1, pp. 869-874; 

	Kabiri, S., Tran, D.N., Altalhi, T., Losic, D., (2014) Carbon, 80, pp. 523-533; 

	Achaw, O.-W., (2012) A Study of the Porosity of Activated Carbons Using the Scanning Electron Microscope, , INTECH Open Access Publisher; 

	Ma, Y., Chen, Y., (2015) Nat. Sci. Rev., 2, pp. 40-53

	CORRESPONDENCE ADDRESS: Butt, H.; School of Engineering, University of BirminghamUnited Kingdom; email: h.butt@bham.ac.uk

	PUBLISHER: Royal Society of Chemistry

	ISSN: 20462069

	CODEN: RSCAC

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: RSC Adv.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Swamynadhan, G., Nidhin Prabhakar, T.V., Soman, K.P.

	56884826100;55341604000;57205365723;

	Hyperspectral image classification improved with ELRMA denoising

	(2016) International Journal of Control Theory and Applications, 9 (10), pp. 4603-4609. 

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84989236041&partnerID=40&md5=90a5dc9725b4968e50cbd504dd7c3b50

	

	AFFILIATIONS: Center for Computational Engineering and Networking (CEN), Amrita School of Engineering, Coimbatore Amrita Vishwa Vidyapeetham, Amrita University, India

	ABSTRACT: In this paper, scope of improvement of hyperspectral images with a preprocessing technique is studied using various classification methods. Hyperspectral images are of great scope in exploration as it provides wider and precise information. Reflectance of a hyperspectral image contains spectral information of pixels as well as spatial information. Hyperspectral images have wide range of applications in diverse fields of remote sensing such as geology, oil spill detection, land cover classification, mineral detection, bio mass detection, urban planning and forest study. Since hyperspectral images are subjected to noise, denoising using enhanced low rank matrix approximation(ELRMA) is applied as a preprocessing technique. Low rank matrix approximation(LRMA) is enhanced using a non-convex regularization treating it as a convex optimization problem and it is applied to hyperspectral images. Using ELRMA technique denoising of hyperspectral images are done effectively and the improvement is analyzed using subspace pursuit algorithm, GURLS and random forest classification methods. © International Science Press.

	AUTHOR KEYWORDS: Classification;  Denoising;  ELRMA;  GURLS;  Hyperspectral images;  RandomForest;  SP

	REFERENCES: Chen, G., Qian, S., 'Denoising of hyperspectral imagery using principal component analysis and wavelet shrinkage' (2011) IEEE Trans. Geosci. Remote Sens, 49 (3), pp. 973-980., Mar; 

	Bioucas-Dias, J., Plaza, A., Camps-Valls, G., Scheunders, P., Nasrabadi, N., Chanussot, J., 'Hyperspectral remote sensing data analysis and future challenges' (2013) Geoscience and Remote Sensing Magazine, IEEE, 1 (2), pp. 6-36; 

	Aswathy, C., Sowmya, V., Soman, K.P., 'ADMM based hyperspectral image classification improved by denoising using legendre fenchel transformation' (2015) Indian Journal of Science and Technology, 8 (24); 

	He, W., 'Hyperspectral image denoising via noise-adjusted iterative low-rank matrix approximation' (2015) IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 8 (6), pp. 3050-3061; 

	Haridas, N., 'Hyperspectral Image Denoising Using Legendre-Fenchel Transform for Improved Sparsity Based Classification' (2016) Intelligent Systems Technologies and Applications, pp. 521-528., Springer International Publishing; 

	Balakrishnan, K., Sowmya, V., Soman, K.P., 'Spatial preprocessing for improved sparsity based hyperspectral image classification' (2012) International Journal of Engineering Research and Technology, 1 (5)., (July-2012). ESRSA Publications; 

	Baassou, B., 'Hyperspectral image classification based on iterative Support Vector Machine by integrating spatial-spectral information' (2013) 2013 IEEE International Geoscience and Remote Sensing Symposium-IGARSS, , IEEE; 

	Parekh, A., Selesnick, I.W., 'Enhanced low-rank matrix approximation' (2016) IEEE Signal Processing Letters, 23 (4), pp. 493-497; 

	Suganya, D., Krishnaveni, K., Brain Image Segmentation Methods using Image Processing Techniques to Analysis ADHD (2016) IIR Journal of Computing Paradigms, 1 (1), pp. 39-42., June; 

	Tacchetti, A., 'GURLS: a least squares library for supervised learning' (2013) Journal of Machine Learning Research, 14 (1), pp. 3201-3205; 

	Yi, Z., Pan, J., 'Application of random forest to stellar spectral classification' (2010) Image and Signal Processing (CISP), 2010 3rd International Congress, 7., IEEE; 

	Breiman, L., Cutler, A., (2007) "Random forests-classification description.", 2., Department of Statistics, Berkeley; 

	Dittman, D.J., Khoshgoftaar, T.M., Napolitano, A., 'The effect of data sampling when using random forest on imbalanced bioinformatics data' (2015) Information Reuse and Integration (IRI), 2015 IEEE International Conference, , IEEE; 

	Chawla, N.V., 'SMOTE: synthetic minority over-sampling technique' (2002) Journal of artificial intelligence research, 16, pp. 321-357; 

	Kgowey, "Airborne visible/infrared imaging spectrometer", , http://aviris.jpl.nasa.gov/, Accessed: Jun. 28, 2016

	PUBLISHER: Serials Publications

	ISSN: 09745572

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Int. J. Control Theory Appl.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Matkan, A.A., Hajeb, M., Azarakhsh, Z.

	36243866100;56180140800;56541672900;

	Target decomposition theory in oil spill detection from SAR data

	(2016) International Journal of Image and Data Fusion, 7 (3), pp. 264-281. 

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84945243031&doi=10.1080%2f19479832.2015.1068873&partnerID=40&md5=f600c4d2171e2f4164c779351f63f9a8

	

	DOI: 10.1080/19479832.2015.1068873

	AFFILIATIONS: Department of Remote Sensing and GIS, Shahid Beheshti University, Evin, Tehran, Iran

	ABSTRACT: Marine oil spills are detectable using synthetic aperture radar (SAR) sensors because of the effect of oil dampening on short gravity and capillary waves. In this paper, the potential of fully polarimetric SAR data for detecting oil spills is investigated using polarimetric decompositions based on a support vector machine (SVM) classifier. First, different combinations of power and magnitude measurements of horizontal (HH) and vertical (VV) polarisations are classified using the SVM classifier, and the best combination is determined. In another investigation, the target decomposition methods, including Krogager, Freeman, Yamaguchi, van Zyl, Touzi and Holm, are assessed to detect oil spills. For this purpose, the decomposition features are computed and classified using the SVM classifier. Experiments are conducted on fully polarimetric Advanced Land Observing Satellite data. Evaluation of the results obtained indicates that the VV polarisation and the power measurement are more appropriate. Among the target decomposition methods, the Krogager decomposition method has the best result, with a 97.3% overall accuracy. According to the results, the proposed algorithm has a great capability to identify the accurate boundary of oil spills. © 2015 Informa UK Limited, trading as Taylor & Francis Group.

	AUTHOR KEYWORDS: Oil spills;  Polarimetric SAR;  Support vector machines;  Target decomposition

	INDEX KEYWORDS: Marine pollution; Marine radar; Oil spills; Polarimeters; Polarization; Synthetic aperture radar, Advanced land observing satellites; Fully polarimetric SAR; Krogager decomposition; Polarimetric decomposition; Polarimetric SAR; Target decomposition; Target decomposition methods; Target decomposition theory, Support vector machines

	REFERENCES: Brekke, C., Solberg, A.H.S., Oil spill detection by satellite remote sensing (2005) Remote Sensing of Environment, 95 (1), pp. 1-13; 

	Chandrasekhar, S., (1960) Radiative Transfer, , New York: Dover; 

	Cloude, S.R., Group theory and polarization algebra (1986) OPTIK, 75 (1), pp. 26-36; 

	Cloude, S.R., Pottier, E., A review of target decomposition theorems in radar polarimetry (1996) IEEE Transactions on Geoscience and Remote Sensing, 34 (2), pp. 498-518; 

	Del Frate, F., Neural networks for oil spill detection using ERS-SAR data (2000) IEEE Transactions on Geoscience and Remote Sensing, 38 (5), pp. 2282-2287; 

	Detection of Oil Spill Caused by a Sunken Tanker by Using PALSAR, , http://www.eorc.jaxa.jp/ALOS/img_up/, EORC/JAXA website, Accessed 3 March 2011; 

	Fingas, M., Brown, C.E., Oil spill remote sensing: A review (2011) Oil Spill Science and Technology, pp. 111-169., M. Fingas, ed., Boston: Gulf Professional Publishing; 

	Fiscella, B., Oil spill detection using marine SAR images (2000) International Journal of Remote Sensing, 21 (18), pp. 3561-3566; 

	Foody, G.M., Training set size requirements for the classification of a specific class (2006) Remote Sensing of Environment, 104 (1), pp. 1-14; 

	Fortuny-Guasch, J., Improved oil slick detection and classification with polarimetric SAR (2003) Proceedings of the Workshop on Polinsar-Applications of SAR Polarimetry and Polarimetric Interferometry (ESA SP-529), , 14-16 January Frascati. Published on CDROM., id.27.1; 

	Freeman, A., Durden, S., A three component scattering model to describe polarimetric SAR data (1992) Radar Polarimetry, pp. 213-225., SPIE-1748, February, San Diego, CA. International Society for Optics and Photonics; 

	Fukuyama, A.K., Shigenaka, G., Blaricom, G.R.V., Oil spill impacts and the biological basis for response guidance: An applied synthesis of research on three subarctic intertidal communities (1998) National Oceanic and Atmospheric Administration (NOAA) Technical Memorandum NOS ORCA, p. 125., March Seattle, WC, US Department of Commerce, National Oceanic and Atmospheric Administration, National Ocean Service; 

	Gambardella, A., Sea oil slick observation by means of fully-polarimetric ALOS PALSAR data (2009) 4Th International Workshop on Science and Applications of SAR Polarimetry and Polarimetric Interferometry-Polinsar, , 26-30 January Frascati, (ESA SP-668, April 2009; 

	Girard-Ardhuin, F., Mercier, G., Garello, R., Oil slick detection by SAR imagery: Potential and limitation (2003) Proceeding OCEANS, 2003 (1), pp. 164-169; 

	Holm, W.A., Barnes, R.M., On radar polarization mixed target state decomposition techniques (1988) Proceedings of the 1988 National Radar Conference, pp. 248-254., 20-21 April Ann Arbor, MI; 

	Holt, B., SAR imaging of the ocean surface (2004) Synthetic Aperture Radar (SAR) Marine user’s Manual, pp. 25-79., C.R. Jackson and J.R. Apel, eds., Washington, DC: NOAA NESDIS Office of Research and Applications; 

	Huynen, J.R., (1970) Phenomenological Theory of Radar Targets, , Thesis (PhD). Technical University Delft; 

	Jones, C.E., Minchew, B., Holt, B., Polarimetric decomposition analysis of the Deepwater Horizon oil slick using L-band UAVSAR data (2011) IEEE Transaction on Geoscience Remote Sensing, pp. 2278-2281., 24-29 July Vancouver, BC; 

	Keramitsoglou, I., Cartalis, C., Kiranoudis, C.T., Automatic identification of oil spills on satellite images (2006) Environmental Modelling & Software, 21 (5), pp. 640-652; 

	Krogager, E., Boerner, W.M., Madsen, S.N., Feature-motivated Sinclair matrix (Sphere/ diplane/helix) decomposition and its application to target sorting for land feature classification (1997) Wide Band Interferometric Sensing and Imaging Polarimetry, 3120, pp. 144-154; 

	Krogager, E., Czyz, Z.H., Properties of the sphere, diplane, helix (Target scattering matrix) decomposition (1995) Proceedings of JIPR-3, pp. 106-114., 21-23 March, Nantes; 

	Krogager, E., Freeman, A., Three component break-downs of scattering matrices for radar target identification and classification (1994) Proceedings PIERS ’94, p. 391., July, Noordwijk; 

	Lee, J.S., Pottier, E., (2009) Polarimetric Radar Imaging: From Basics to Applications, , Boca Raton: CRC Press; 

	Liu, P., Oil spill detection with fully polarimetric UAVSAR data (2011) Marine Pollution Bulletin, 62 (12), pp. 2611-2618; 

	Marghany, M., Radarsat automatic algorithms for detecting coastal oil spill pollution (2001) International Journal of Applied Earth Observation and Geoinformation, 3 (2), pp. 191-196; 

	Matkan, A.A., Hajeb, M., Azarakhsh, Z., Oil spill detection from SAR image using SVM based classification (2013) Isprs-International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, pp. 55-60., XL-1/W3; 

	Matkan, A.A., Hajeb, M., Sadeghian, S., Road extraction from Lidar data using support vector machine classification (2014) Photogrammetric Engineering & Remote Sensing, 80 (5), pp. 409-422; 

	Migliaccio, M., Gambardella, A., Tranfaglia, M., SAR polarimetry to observe oil spills (2007) IEEE Transactions on Geoscience and Remote Sensing, 45 (2), pp. 506-511; 

	Migliaccio, M., Nunziata, F., Gambardella, A., On the co-polarized phase difference for oil spill observation (2009) International Journal of Remote Sensing, 30 (6), pp. 1587-1602; 

	Migliaccio, M., The PALSAR polarimetric mode for sea oil slick observation (2009) IEEE Transactions on Geoscience and Remote Sensing, 47 (12), pp. 4032-4041; 

	Migliaccio, M., A multifrequency polarimetric SAR processing chain to observe oil fields in the Gulf of Mexico (2011) IEEE Transactions on Geoscience and Remote Sensing, 49 (12), pp. 4729-4737; 

	Minchew, B., Jones, C., Holt, B., Polarimetric analysis of backscatter from the Deepwater Horizon oil spill using L-band Synthetic Aperture Radar (2012) IEEE Transactions on Geoscience and Remote Sensing, 50 (10), pp. 3812-3830; 

	Nghiem, S.V., Symmetry properties in polarimetric remote sensing (1992) Radio Science, 27 (5), pp. 693-711; 

	Nunziata, F., Gambardella, A., Migliaccio, M., On the use of dual polarized SAR data for oil spill observation (2008) Geoscience and Remote Sensing Symposium (IGARSS), 2, pp. 225-228; 

	Nunziata, F., Gambardella, A., Migliaccio, M., On the Mueller scattering Matrix for SAR sea oil slick observation (2008) IEEE Geoscience and Remote Sensing Letters, 5 (4), pp. 691-695; 

	Nunziata, F., Gambardella, A., Migliaccio, M., Fully polarimetric SAR data for oil slick observation (2009) 4Th International Workshop on Science and Applications of SAR Polarimetry and Polarimetric, , Interferometry-PolInSAR.ESA SP-668. Proceedings of PolInSAR 2009, 26-30 January Frascati; 

	Schuler, D.L., Lee, J.-S., Mapping ocean surface features using biogenic slick-fields and SAR polarimetric decomposition techniques (2006) IEE Proceedings, Radar, Sonar and Navigation, 153 (3), pp. 260-270; 

	Shahsavarhaghighi, S., Comparison of IEM and SPM model for oil spill detection using inversion technique and radar data (2012) Journal of the Indian Society of Remote Sensing, 41 (2), pp. 425-431; 

	Sinclair, G., The transmission and reception of elliptically polarized waves (1950) Proceedings of the IRE, 38 (2), pp. 148-151; 

	Solberg, A.H.S., Automatic detection of oil spills in ERS SAR images (1999) IEEE Transactions on Geoscience and Remote Sensing, 37 (4), pp. 1916-1924; 

	Solberg, A.H.S., Remote sensing of ocean oil-spill pollution (2012) Proceedings of the IEEE, 100 (10), pp. 2931-2945; 

	Topouzelis, K., Oil spill detection by SAR images: Dark formation detection, feature extraction and classification algorithms (2008) Sensors, 8 (10), pp. 6642-6659; 

	Touzi, R., Deschamps, A., Demers, A.M., Phase of target scattering for wetland characterization using polarimetric c-band SAR (2009) IEEE Transaction on Geoscience and Remote Sensing, 47 (9), pp. 3241-3261; 

	Unal, C.M.H., Ligthart, L.P., Decomposition theorems applied to random and stationary radar targets (1998) Progress in Electromagnetics Research, PIER, 18, pp. 45-66; 

	Van Zyl, J.J., Application of Cloude’s target decomposition theorem to polarimetric imaging radar data (1992) SPIE Conference on Radar Polarimetry, 1748, pp. 184-212., 12 February 1993 San Diego, CA; 

	Velotto, D., Oil-slick observation using single look complex TerraSAR-X dualpolarized data (2010) Geoscience and Remote Sensing Symposium (IGARSS), pp. 3684-3687., 25-30 July Honolulu, HI; 

	Velotto, D., Dual-polarized TerraSAR-X data for oil-spill observation (2011) IEEE Transactions on Geoscience and Remote Sensing, 49 (12), pp. 4751-4762; 

	Four-component scattering model for polarimetric SAR image decomposition (2005) IEEE Transaction on Geoscience Remote Sensing, 43 (8), pp. 1699-1706., Yamaguchi, et al; 

	Zhang, B., Mapping sea surface oil slicks using RADARSAT-2 quad-polarization SAR image (2011) Geophysical Research Letters, 38 (10)

	CORRESPONDENCE ADDRESS: Azarakhsh, Z.; Department of Remote Sensing and GIS, Shahid Beheshti UniversityIran; email: z.azarakhsh@mail.sbu.ac.ir

	PUBLISHER: Taylor and Francis Ltd.

	ISSN: 19479832

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Int. J. Image Data Fusion

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Marghany, M., Mansor, S.

	6603772954;6701532356;

	Genetic algorithm for oil spill automatic detection using synthetic aperture radar

	(2015) Global Nest Journal, 17 (4), pp. 858-869. Cited 3 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84951171214&doi=10.30955%2fgnj.001428&partnerID=40&md5=f5060225f244310a30945ba1ca858c86

	

	DOI: 10.30955/gnj.001428

	AFFILIATIONS: Geospatial Information Science Research Centre, Universiti Putra Malaysia UPM, Serdang, Selangor  43400, Malaysia

	ABSTRACT: This work has exploited a Genetic algorithm for oil spill automatic detection. This is implemented to sequences of RADARSAT-2 SAR ScanSAR narrow single beam data in the Gulf of Mexico. The study shows that the implementation of crossover is generated an accurate oil slick pattern. This is confirmed by using the receiver–operational characteristics (ROC) curve. The ROC curve endorses the existence of oil slick footprints with 90%, which is larger than other surrounding environment features. It can be pronounced that ScanSAR Narrow single beam is the tremendous promise sensor for oil spill detection and survey. In conclusion, the Genetic Algorithm can be used as an automatic detection tool for oil spill. © 2015 Global NEST Printed in Greece. All rights reserved.

	AUTHOR KEYWORDS: Genetic algorithm;  Gulf of Mexico;  Oil slick;  RADARSAT-2 SAR;  ScanSAR narrow beam

	REFERENCES: Alpers, W., (2002) Remote sensing of oil spills, Proceedings of the symposium "Maritime Disaster Management", pp. 19-23., King Fahd University of Petroleum and Minerals, Dhahran, Saudi Arabia; 

	Brekke, C., Solberg, A., Oil Spill Detection by Satellite Remote Sensing (2005) Remote Sensing of Environment, 95, pp. 1-13; 

	Choudhury, I., Chakraborty, M., SAR signature investigation of rice crop using RADARSAT data (2006) International Journal of Remote Sensing, 27, pp. 519-534; 

	Davis, L., (1991) The Handbook of Genetic Algorithms, , Van Nostran Reingold, New York; 

	Fiscella, B., Giancaspro, A., Nirchio, F., Pavese, P., Trivero, P., Oil Spill Detection Using Marine SAR Images (2000) International Journal of Remote Sensing, 21, pp. 3561-3566; 

	Frate, F.D., Petrocchi, A., Lichtenegger, J., Calabresi, G., Neural Networks for Oil Spill Detection Using ERS-SAR Data (2000) IEEE Transactions on Geoscience and Remote Sensing, 38, pp. 2282-2287; 

	Garcia-Pineda, O., MacDonald, I.R., Li, X., Jackson, C.R., Pichel, W.G., Oil Spill Mapping and Measurement in the Gulf of Mexico With Textural Classifier Neural Network Algorithm (TCNNA) (2013) Selected Topics in Applied Earth Observations and Remote Sensing, 99, pp. 1-9; 

	Ivanov, A., He, M., Fang, M.Q., Oil spill detection with the RADARSAT SAR in the waters of the Yellow and East Sea: A case study (2002) CD of 23rd Asian Conferenceon Remote Sensing, pp. 1-8., 13-17 November 2002, Nepal, Asian Remote Sensing Society, Japan. 1; 

	Kahlouche, S., Achour, K., Benkhelif, M., (2002) A new approach to image segmentation using genetic algorithm with mathematical morphology: Proceedings of the 2002 WSEAS International Conferences, pp. 1-5., www.wseas.us/elibrary/conferences/spain2002/papers/443-164.pdf, Cadiz, Spain, June 12-16, 2002; 

	Marghany, M., Genetic Algorithm for Oil Spill Automatic Detection from Envisat Satellite Data (2013) Computational Science and Its Applications-ICCSA 2013, , Beniamino Murgante, Sanjay Misra, Maurizio Carlini, Carmelo M. Torre, Hong-Quang Nguyen, David Taniar, Bernady O. Apduhan and Osvaldo Gervas (Eds), Springer Berlin Heidelberg, New York; 

	Marghany, M., Hashim, M., Comparative algorithms for oil spill detection from multi mode RADARSAT-1 SAR satellite data (2011) Computational Science and Its Applications-ICCSA 2011, , Springer Berlin Heidelberg, New York; 

	MDA, (2009) RADARSAT-2 product description, , http://www.gs.mdacorporation.com, [Accessed on March 7 2014]; 

	Michalewicz, Z., (1994) Genetic Algorithms+Data Structures, , Evolution Programs, Springer-Verlang, New York; 

	RADARSAT-2, (2014) Satellite Charcteristics, , http:\\www.asc.csa.gc.ca/satellite/radarsat-tableau.asp, [Acessed on March 7 2014]; 

	Shirvany, R., Chabert, M., Tourneret, J.Y., Ship and Oil-Spill Detection Using the Degree of Polarization in Linear and Hybrid/Compact Dual-Pol SAR (2012) Selected Topics in Applied Earth Observations and Remote Sensing, 5, pp. 885-892; 

	Sivanandam, S.N., Deepa, S.N., (2008) Introduction to Genetic Algorithms, , Springer Berlin Heidelberg, New York; 

	Skrunes, S., Brekke, C., Eltoft, T., An Experimental Study on Oil Spill Characterization by Multi-Polarization SAR (2012) Proceedings of European Conference on Synthetic Aperture Radar, pp. 139-142., Nuremberg, Germany; 

	Topouzelis, K., Karathanassi, V., Pavlakis, P., Rokos, D., Potentiality of Feed Forward Neural Networks for Classifying Dark Formations to Oil Spills and Look-alikes (2009) Geocarto International, 24, pp. 179-219; 

	Topouzelis, K., Karathanassi, V., Pavlakis, P., Rokos, D., Detection and Discrimination between Oil Spills and Look-alike Phenomena through Neural Networks (2007) ISPRS Journal Photogrametry Remote Sensing, 62, pp. 264-270; 

	Velotto, D., Migliaccio, M., Nunziata, F., Lehner, S., Dual-Polarized TerraSAR-X Data for Oil-Spill Observation (2011) IEEE Transactions on Geoscience and Remote Sensing, 49, pp. 4751-4762; 

	Zangari, G., (2010) Risk of global climate change by BP oil spill, , www.associazionegeofisica.it/OilSpill.pdf, [Access on March 7 2014]; 

	Zhang, B., Perrie, W., Li, X., Pichel, W., Mapping sea surface oil slicks using RADARSAT-2 quad-polarization SAR image (2011) Geophysical Research Letter, 38; 

	Zhang, Y., Lin, H., Liu, Q., Hu, J., Li, X., Yeung, K., Oil-spill monitoring in the coastal waters of Hong Kong and vicinity (2012) Marine Geodesy, 35, pp. 93-106

	CORRESPONDENCE ADDRESS: Marghany, M.; Geospatial Information Science Research Centre, Universiti Putra Malaysia UPMMalaysia; email: magedupm@hotmail.com

	PUBLISHER: Global NEST

	ISSN: 17907632

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Global Nest J.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	ACCESS TYPE: Open Access

	SOURCE: Scopus

	

	Zheng, Y., Sun, Y., Xing, L., Dai, G., Chang, T., Xia, L., Wang, M., Lang, J., Cui, H.

	55713185500;57206700352;53064774000;57031259500;23975443000;56765090500;56256276600;57031174600;57203503154;

	Compact real-time online oil spill detection system based on surface plasmon resonance

	(2015) Hongwai yu Jiguang Gongcheng/Infrared and Laser Engineering, 44 (11), pp. 3446-3453. Cited 3 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84952658967&partnerID=40&md5=7468a9f1ece70fdcd348b7f797b4a46a

	

	AFFILIATIONS: College of Instrumentation & Electrical Engineering, Jilin University, Changchun, 130021, China; 

	College of Electrical and Information Engineering, Beihua University, Jilin, 130000, China; 

	Research Center for Terahertz Technology, Chongqing Institute of Green and Intelligent Technology, Chinese Academy of Sciences, Chongqing, 400714, China

	ABSTRACT: The design and preliminary investigation of a real-time, online, all-weather accurate monitoring system for the early detection and warning of difficult-to-detect, inchoate, small-area oil spills were presented. The scheme is based on a miniaturized surface plasmon resonance (SPR) device. The system used a light source with a non-scanning angle modulation to ensure that the light cover the incident angle range of variation related to the samples under test. With a fixed range of sample refractive indices, corresponding to most of the known crude and refined oil products, the parameters for the detector through optimization of the central wavelength and the incident angle of the light source were obtained, as well as related parameters of the prism by a combinational simulation using commercial software packages MATLAB and ZEMAX. Through modeling and simulation, followed by preliminary experiments a basic model for the system feasibility was arrived for the proposed purpose. © 2015, Editorial Board of Journal of Infrared and Laser Engineering. All right reserved.

	AUTHOR KEYWORDS: MATLAB;  Optimization;  Simulation;  Surface plasmon resonance;  ZEMAX

	INDEX KEYWORDS: Computer software; Light sources; MATLAB; Oil spills; Optimization; Plasmons; Refractive index; Resonance, Central wavelength; Commercial software; Model and simulation; Monitoring system; Oil spill detection; Scanning angles; Simulation; ZEMAX, Surface plasmon resonance

	REFERENCES: Wood, R.W., On a remarkable case of uneven distribution of light in a diffraction grating spectrum (1902) The London, Edinburgh, and Dublin Philosophical Magazine and Journal of Science, 4 (21), pp. 396-402; 

	Otto, A., Excitation of nonradiative surface plasma waves in silver by the method of frustrated total reflection (1968) Zeitschrift Physik A Hadrons and Nuclei, 216 (4), pp. 398-410; 

	Kretschmann, E., Raether, H., Radiative decay of nonradiative surface plasmons excited by light (Surface plasma waves excitation by light and decay into photons applied to nonradiative modes) (1968) Zeitschrifl Fuer Naturforschung, 23, p. 2135; 

	Shagufta, H.K., Kriszta, F., Kumar, R., A versatile method to measure the binding to basic proteins by surface Plasmon resonance (2012) Analytical Biochemistry, 421 (2), pp. 385-390; 

	Tyagi, D., Perez, J.B., Nand, A., Application of surface plasmon resonance imaging technique for iPSCs identification (2015) Science Bulletin, 60 (4), pp. 483-485; 

	Li, Y., Liu, X., Lin, Z., Recent developments and applications of surface plasmon resonance biosensors for the detection of my cotoxins in foodstuffs (2012) Food Chemistry, 132 (3), pp. 1549-1554; 

	Lee, S.J., Youn, B.S., Park, J.W., ssDNA aptamer-based surface plasmon resonance biosensors for the detection of retinol binding protein 4 for the early diagnosis of type 2 diabetes (2008) Analytical Chemistry, 80 (1), pp. 2867-2873; 

	Olaru, A., Bala, C., Jaffrezic-Renault, N., Surface plasmon resonance (SPR) biosensors in pharmaceutical analysis (2015) Critical Reviews in Analytical Chemistry, 45 (2), pp. 97-105; 

	Rose, R.A., Dirck, B., Ron Eastman, J., Ten ways remote sensing can contribute to conservation (2015) Conservation Biology, 29 (2), pp. 350-359; 

	Hu, J., Wang, D., Monitoring method of ocean oil spilling based on remote sensing (2014) Environmental Protection Science, 40 (1), pp. 68-73., (in Chinese); 

	Klemas, V., Tracking and monitoring oil slicks using remote sensing (2012) Baltic International Symposium (BALTIC), pp. 1-7; 

	Cheung, M.C., Chan, H.L., Zhou, Q.F., Characterization of barium titanate ceramic/ceramic nanocomposite films prepared by a SolGel process (1999) Nano Structure Materials, 11 (7), pp. 837-844; 

	Maxwell Garnett, J.C., Colours in metal glasses and in metallic films (1904) Proceedings of the Royal Society of London, 73, pp. 443-445; 

	Li, Y.H., Lue, J.T., Dielectric constoits of single-wall carbon nanotubes at various frequencies (2007) Journal of Nanoscience and Nanotechnology, 7, pp. 3185-3188

	CORRESPONDENCE ADDRESS: Chang, T.; College of Instrumentation & Electrical Engineering, Jilin UniversityChina; email: tchang@jlu.edu.cn

	PUBLISHER: Chinese Society of Astronautics

	ISSN: 10072276

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Hongwai yu Jiguang Gongcheng Infrared Laser Eng.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Dong, Z.-M., Guo, L.-X., Zeng, J.-K., Zhou, X.-B.

	55456471600;55900798900;18435589100;56997757200;

	Oil-spills detection in Net-Sar radar images using support vector machine

	(2015) Open Automation and Control Systems Journal, 7 (1), pp. 1958-1962. 

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84958256622&doi=10.2174%2f1874444301507011958&partnerID=40&md5=8b3bbdc0b51fe6840f4f36039255242b

	

	DOI: 10.2174/1874444301507011958

	AFFILIATIONS: School of Electrical and Information Engineering, Chongqing University of Science and Technology, Chongqing, 401331, China; 

	Southwest Technology and Engineering Research Institute, Chongqing, 400039, China

	ABSTRACT: Oil-spills detection is an important problem in many applications such as communication and navigation. Many methods have been presented for this problem. The Maximum Likelihood (ML) is one of the good solutions. But, in traditional algorithms for ML Nonetheless, the computational load is very heavy and multivariate nonlinear maximization problem is serious. To deal with these problems, this paper describes an application of neural network (NN) for obtaining the global optimal solution of ML DOA estimation. It overcomes the local optima problem existing in some ML DOA estimation algorithms and improves the estimation accuracy. The computation complexity is modest. © Zhi-Ming et al.

	AUTHOR KEYWORDS: Artificial Neural Network (ANN);  DOA estimation;  Maximum likelihood

	INDEX KEYWORDS: Complex networks; Direction of arrival; Maximum likelihood; Neural networks; Oil spills; Radar imaging; Tracking radar, Computation complexity; Computational loads; DOA estimation; DOA estimation algorithms; Global optimal solutions; Maximization problem; Neural network (nn); Spills detection, Maximum likelihood estimation

	REFERENCES: Schweppe, F.C., Sensor array data processing for multiple signal sources (1968) IEEE Trans. Inform. Theory, 14 (3), pp. 294-305; 

	Schmidt, R.O., Multiple emitter location and signal parameter estimation (1986) IEEE Trans. Antennas Propagat, 34 (3), pp. 276-280; 

	Reddi, S.S., Multiple source location- A digital approach (1979) IEEE Trans. Aerosp. Electron. Syst, AES-15, pp. 95-105; 

	Kumaresan, R., Tufts, D.W., Estimating the angles of arrival of multiple plane waves (1983) IEEE Trans. Aerosp. Electron. Syst, AES-19, pp. 134-139; 

	Godara, L.C., “Application of antenna array to mobile communications (1997) Proc. IEEE, 85, pp. 1195-1245., part ii: beam-forming and direction-of- arrivial considerations; 

	Ziskind, I., Wax, M., Maximum likelihood localization of multiple sources by alternating projection (1988) IEEE Trans. Acoust., Speech Signal Proc, 36 (10), pp. 1553-1560; 

	Sharman, K., Maximum likelihood estimation by simulated annealing (1988) Proc. ICASSP'88, New York, pp. 2741-2744; 

	Stoica, P., Gershaman, A.B., Maximum- likelihood DOA estimation by data-supported grid search (1999) IEEE Signal Proces. Lett, 6, pp. 273-275; 

	Stoica, P., Sharman, K.C., Maximum likelihood methods for direction-of-arrivial estimation (1990) IEEE Trans. Acoust., Speech, Signal Proces, 38, pp. 1132-1143; 

	Obernosterer, F., Oehme, W.F., Application of a neural network for detection at strong nolinear intersymbol interference (1997) IEEE Trans. Magnet, 33 (5), pp. 2974-2976

	CORRESPONDENCE ADDRESS: Dong, Z.-M.; School of Electrical and Information Engineering, Chongqing University of Science and TechnologyChina

	PUBLISHER: Bentham Science Publishers B.V.

	ISSN: 18744443

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Open Autom. Control Syst. J.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	ACCESS TYPE: Open Access

	SOURCE: Scopus

	

	Li, H., Perrie, W., He, Y., Wu, J., Luo, X.

	35215429200;7004201825;22234169600;56856222100;56856287500;

	Analysis of the Polarimetric SAR Scattering Properties of Oil-Covered Waters

	(2015) IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 8 (8), art. no. 6942151, pp. 3751-3759. Cited 21 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84941902644&doi=10.1109%2fJSTARS.2014.2348173&partnerID=40&md5=1ee1dc8d6d158e18352ebca5b1654704

	

	DOI: 10.1109/JSTARS.2014.2348173

	AFFILIATIONS: Key Laboratory of Computational Geodynamics, Chinese Academy of Sciences, University of Chinese Academy of Sciences, Beijing, 100049, China; 

	Fisheries and Oceans Canada, Bedford Institute of Oceanography, Dartmouth, NS  B2Y 4A2, Canada; 

	School of Marine Sciences, Nanjing University of Information Science and Technology, Nanjing, 210044, China; 

	National Ocean Technology Center, Tianjin, 300112, China

	ABSTRACT: An analysis of the polarimetric scattering properties of oil-covered waters is conducted using the classic Poincaré ellipticity parameter chi (χ) and the degree of polarization (m) from the Stokes parameters of hybrid polarized mode synthetic aperture radar (SAR). Oil spills reduce m for all four cases considered in this study. However, for the natural oil seep case considered, χ has a change in signs, comparing oil-covered waters with the "clean" ocean surface. The χ sign reversal is basic for "sign difference oil spill detection methods." However, a problem is that the oil spill related to the deep water horizon (DWH) disaster did not exhibit a reversal in χ signs, comparing the "clean" ocean surface to the area contaminated by crude oil. The scattering mechanism related to the oil seep is different from that of the DWH oil spill; the former is dominated with even bounce scattering and the latter is dominated by Bragg scattering, similar to that of the clean oil-free ocean surface, in the imaging area. © 2008-2012 IEEE.

	AUTHOR KEYWORDS: Compact polarimetry;  oil spill;  Poincaré ellipticity parameter;  SAR;  stokes parameters;  the degree of polarization

	INDEX KEYWORDS: Crude oil; Marine pollution; Oil spills; Polarimeters; Polarization, Compact polarimetries; Degree of polarization; Oil spill detection; Polarimetric scattering; SAR; Scattering mechanisms; Scattering property; Stokes parameters, Synthetic aperture radar, image analysis; light scattering; oil seep; oil spill; polarization; sea surface; synthetic aperture radar

	FUNDING DETAILS: Chinese Academy of Sciences, CAS.

	FUNDING DETAILS: National Natural Science Foundation of China, NSFC, 41306189.

	REFERENCES: Souyris, J.-C., Imbo, P., Fjortoft, R., Mingot, S., Lee, J.-S., Compact polarimetry based on symmetry properties of geophysical media: The π/4 mode (2005) IEEE Trans. Geosci. Remote Sens., 43 (3), pp. 634-646., Mar; 

	Raney, R.K., Hybrid-polarity SAR architecture (2007) IEEE Trans. Geosci. Remote Sens., 45 (11), pp. 3397-3404., Nov; 

	Schuler, D.L., Lee, J.S., Mapping ocean surface features using biogenic slick-fields and SAR polarimetric decomposition technique (2006) IEEE Proc. Radar Sonar Navig., 153 (3), pp. 260-270., Jun; 

	Nunziata, F., Gambardella, A., Migliaccio, M., On the Mueller scattering matrix for SAR sea oil slick observation (2008) IEEE Geosci. Remote Sens. Lett., 5 (4), pp. 691-695., Oct; 

	Migliaccio, M., Nunziata, F., Montuori, A., Li, X., Pichel, W.G., A multi-frequency polarimetric SAR processing chain to observe oil fields in the Gulf of Mexico (2011) IEEE Trans. Geosci. Remote Sens., 49 (12), pp. 4729-4737., Dec; 

	Zhang, B., Perrie, W., Li, X., Pichel, W., Mapping sea surface oil slicks using RADARSAT-2 quad-polarization SAR image (2011) Geophys. Res. Lett., 38, p. L10602; 

	Singha, S., Bellerby, T.J., Trieschmann, O., Satellite oil spill detection using artificial neural networks (2013) IEEE J. Sel. Topics Appl. Earth Observ. Remote Sens., 6 (6), pp. 2355-2363., Dec; 

	Minchew, B., Jones, C.E., Holt, B., Polarimetric analysis of backscatter from the Deepwater Horizon oil spill using L-band synthetic aperture radar (2012) IEEE Trans. Geosci. Remote Sens., 50 (10), pp. 3812-3830., Oct; 

	Migliaccio, M., Nunziata, F., On the exploitation of polarimetric SAR data to map damping properties of the deepwater horizon oil spill (2014) Int. J. Remote Sens., 35 (10), pp. 3499-3519; 

	Raney, R.K., Cahill, J.T.S., Patterson, G.W., Bussey, D.B.J., The m-chi decomposition of hybrid dual-polarimetric radar data with application to lunar craters (2012) J. Geophys. Res., 117, p. E00H21; 

	Chakraborty, M., Initial results using RISAT-1 C-band SAR data (2013) Curr. Sci., 104 (4), pp. 490-501., Feb; 

	Nord, M.E., Ainsworth, T.L., Lee, J.-S., Stacy, N.J.S., Comparison of compact polarimetric synthetic aperture radar modes (2009) IEEE Trans. Geosci. Remote Sens., 47 (1), pp. 174-188., Jan; 

	Ainsworth, T.L., Kelly, J.P., Lee, J.-S., Classification comparisons between dual-pol, compact polarimetric and quad-pol SAR imagery (2009) ISPRS J. Photogramm. Remote Sens., 64, pp. 464-471; 

	Panigrahi, R.K., Mishra, A.K., Comparison of hybrid-Pol with quad- Pol scheme based on polarimetric information content (2012) Int. J. Remote Sens., 33 (11), pp. 3531-3541; 

	Shirvany, R., Chabert, M., Tourneret, J.-Y., Ship and oil-spill detection using the degree of polarization in linear and hybrid/compact dual-pol SAR (2012) IEEE J. Sel. Topics Appl. Earth Observ. Remote Sens., 5 (3), pp. 885-892., Jun; 

	Nunziata, F., Gambardella, A., Migliaccio, M., On the degree of polarization for SAR sea oil slick observation (2013) ISPRS J. Photogramm. Remote Sens., 78, pp. 41-49., Apr; 

	Li, H., Perrie, W., He, Y., Lehner, S., Brusch, S., Target detection on the ocean with the relative phase of compact polarimetry SAR (2013) IEEE Trans. Geosci. Remote Sens., 51 (6), pp. 3299-3305., Jun; 

	Nghiem, S.V., Yueh, S.H., Kwok, R., Li, F.K., Symmetric properties in polarimetric remote sensing (1992) Radio Sci., 27 (5), pp. 693-711; 

	Touzi, R., Vachon, P.W., Wolfe, J., Requirement on antenna cross polarization isolation for the operational use of C band SAR constellations in maritime surveillance (2010) IEEE Trans. Geosci. Remote Sens., 7 (4), pp. 861-865., Oct; 

	Salberg, A.B., Rudjord, O., Solberg, A.H.S., Oil spill detection in hybrid-polarimetric SAR images (2014) IEEE Trans. Geosci. Remote Sens., 49 (99), pp. 1-13., Jan; 

	Valenzuela, G., Theories for the interaction of electromagnetic and ocean waves - A review (1978) Boundary-Layer Meteorol., 13, pp. 61-85., http://dx.doi.org/10.1007/BF00913863, [Online]. Available; 

	Hapke, B., Nelson, R., Smythe, W., The opposition effect of the moon: The contribution of coherent backscatter (1993) Science, 260, pp. 509-511., Apr; 

	Plant, W.J., Keller, W.C., Hayes, K., Chatham, G., Normalized radar cross section of the sea for backscatter: 1. Mean levels (2010) J. Geophys. Res., 115, p. C09032; 

	Garcia-Pineda, O., Detection of floating oil anomalies from the deepwater horizon oil spill with synthetic aperture radar (2013) Oceanography, 26 (2)., http://dx.doi.org/10.5670/oceanog.2013.38

	CORRESPONDENCE ADDRESS: Li, H.; Key Laboratory of Computational Geodynamics, Chinese Academy of Sciences, University of Chinese Academy of SciencesChina

	PUBLISHER: Institute of Electrical and Electronics Engineers

	ISSN: 19391404

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: IEEE J. Sel. Top. Appl. Earth Obs. Remote Sens.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Marghany, M.

	6603772954;

	Multi-objective entropy evolutionary algorithm for marine oil spill detection using cosmo-skymed satellite data

	(2015) Ocean Science Discussions, 12 (3), pp. 1263-1289. Cited 5 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84995960518&doi=10.5194%2fosd-12-1263-2015&partnerID=40&md5=547e8d8718f84d913da98286fa842d7f

	

	DOI: 10.5194/osd-12-1263-2015

	AFFILIATIONS: Geoscience and Digital Earth Center, Research Institute for Sustainability and Environment, Universiti Teknologi Malaysia, Skudai, Johor  81310, Malaysia

	ABSTRACT: Oil spill pollution has a substantial role in damaging the marine ecosystem. Oil spill that floats on top of water, as well as decreasing the fauna populations, affects the food chain in the ecosystem. In fact, oil spill is reducing the sunlight penetrates the water, limiting the photosynthesis of marine plants and phytoplankton. Moreover, marine mammals for instance, disclosed to oil spills their insulating capacities are reduced, and so making them more vulnerable to temperature variations and much less buoyant in the seawater. This study has demonstrated a design tool for oil spill detection in SAR satellite data using optimization of Entropy based Multi-Objective Evolutionary Algorithm (E-MMGA) which based on Pareto optimal solutions. The study also shows that optimization entropy based Multi-Objective Evolutionary Algorithm provides an accurate pattern of oil slick in SAR data. This shown by 85 % for oil spill, 10 % look-alike and 5 % for sea roughness using the receiver-operational characteristics (ROC) curve. The E-MMGA also shows excellent performance in SAR data. In conclusion, E-MMGA can be used as optimization for entropy to perform an automatic detection of oil spill in SAR satellite data. © Author(s) 2015.

	INDEX KEYWORDS: algorithm; COSMO-SkyMed; entropy; marine ecosystem; marine mammal; oil spill; photosynthesis; phytoplankton; pollution effect; satellite data, Mammalia

	REFERENCES: Amorocho, J., Espildora, B., Entropy in the assessment of uncertainty in hydrologic systems and models (1973) Water Resour. Res., 9, pp. 1511-1522; 

	Barni, M., Betti, M., Mecocci, A., A fuzzy approach to oil spill detection an SAR images (1995) International Geoscience and Remote Sensing Symposium, 1995, IGARSS'95, "Quantitative Remote Sensing for Science and Applications", pp. 157-159; 

	Calabresi, G., Del Frate, F., Lichtenegger, J., Petrocchi, A., Trivero, P., Neural networks for the oil spill detection using ERS-SAR data (1999) IEEE 1999 International Geoscience and Remote Sensing Symposium, 1999, IGARSS'99 Proceedings, pp. 215-217; 

	Chapman, T.G., Entropy as a measure of hydrologic data uncertainty and model performance (1986) J. Hydrol., 85, pp. 111-126; 

	Cloude, S.R., Pottier, E., A review of target decomposition theorems in radar polarimetry (1996) IEEE T. Geosci. Remote, 34, pp. 498-518; 

	Coello, C.A.C., Van Veldhuizen, D.A., Lamont, G.B., (2002) Evolutionary Algorithms for Solving Multi-Objective Problems, , Springer; 

	Fukunaga, K., (2013) Introduction to Statistical Pattern Recognition, , Academic Press; 

	Garcia-Pineda, O., MacDonald, I.R., Li, X., Jackson, C.R., Pichel, W.G., Oil spill mapping and measurement in the Gulf of Mexico with Textural Classifier Neural Network Algorithm (TCNNA) (2013) IEEE J. Sel. Top. Appl., 6, pp. 2517-2525; 

	Gunawan, S., Farhang-Mehr, A., Azarm, S., (2004) On Maximizing Solution Diversity in a Multiobjective Multidisciplinary Genetic Algorithm for Design Optimization; 

	Harmancioglu, N., Measuring the information content of hydrological processes by the entropy concept, Centennial of Ataturk's Birth (1981) Journal of the Civil Engineering Faculty of Ege University, 12, pp. 13-88; 

	Lathi, B.P., (1968) An Introduction to Random Signals and Communication Theory; 

	Liu, P., Li, X., Qu, J.J., Wang, W., Zhao, C., Pichel, W., Oil spill detection with fully polarimetric UAVSAR data (2011) Mar. Pollut. Bull., 62, pp. 2611-2618; 

	Lombardini, P., Fiscella, B., Trivero, P., Cappa, C., Garrett, W., Modulation of the spectra of short gravity waves by sea surface films: Slick detection and characterization with a microwave probe (1989) J. Atmos. Ocean. Tech., 6, pp. 882-890; 

	Marghany, M., Utilization of a genetic algorithm for the automatic detection of oil spill from RADARSAT-2 SAR satellite data (2014) Mar. Pollut. Bull., 89, pp. 20-29; 

	Marghany, M., Multi-objective evolutionary algorithm for oil spill detection from COSMO-SkeyMed satellite (2014) Computational Science and Its Applications-ICCSA 2014, pp. 355-371., Springer; 

	Marghany, M., Van Genderen, J., Entropy algorithm for automatic detection of oil spill from radarsat-2 SAR data (2014) IOP Conference Series: Earth and Environmental Science; 

	Minchew, B., Jones, C.E., Holt, B., Polarimetric analysis of backscatter from the Deepwater Horizon oil spill using L-band synthetic aperture radar (2012) IEEE T. Geosci. Remote, 50, pp. 3812-3830; 

	Mohanta, R.K., Sethi, B., A review of genetic algorithm application for image segmentation (2012) International Journal of Computer Technology & Applications, 3, pp. 720-723; 

	Nirchio, F., Sorgente, M., Giancaspro, A., Biamino, W., Parisato, E., Ravera, R., Trivero, P., Automatic detection of oil spills from SAR images (2005) Int. J. Remote Sens., 26, pp. 1157-1174; 

	Shi, L., Zhao, C., Fan, K., Shi, Y., Liu, P., Texture feature application in oil spill detection by satellite data (2008) Congress on Image and Signal Processing, 2008, CISP'08, pp. 784-788; 

	Skrunes, S., Brekke, C., Eltoft, T., An experimental study on oil spill characterization by multi-polarization SAR (2012) 9th European Conference on Synthetic Aperture Radar, 2012, EU-SAR, pp. 139-142; 

	Staples, G., Rodrigues, D.F., Maritime environmental surveillance with RADARSAT-2 (2013) Anais XVI Simpósio Brasileiro de Sensoriamento Remoto - SBSR, Foz Do Iguaçu, PR, Brasil, 13-18 April 2013, , http://www.dsr.inpe.br/sbsr2013/files/p1061.pdf, available at; 

	Topouzelis, K., Stathakis, D., Karathanassi, V., Investigation of genetic algorithms contribution to feature selection for oil spill detection (2009) Int. J. Remote Sens., 30, pp. 611-625; 

	Trivero, P., Fiscella, B., Gomez, F., Pavese, P., SAR detection and characterization of sea surface slicks (1998) Int. J. Remote Sens., 19, pp. 543-548; 

	Trivero, P., Biamino, W., Nirchio, F., High resolution COSMO-SkyMed SAR images for oil spills automatic detection (2007) IEEE International Geoscience and Remote Sensing Symposium, 2007, IGARSS 2007, pp. 2-5; 

	Zhang, B., Perrie, W., Li, X., Pichel, W.G., Mapping sea surface oil slicks using RADARSAT-2 quad-polarization SAR image (2011) Geophys. Res. Lett., 38, pp. 1-5; 

	Zhang, Y., Wang, S., Ji, G., Dong, Z., Genetic pattern search and its application to brain image classification (2013) Math. Probl. Eng., pp. 1-8; 

	Zhou, A., Jin, Y., Zhang, Q., Sendhoff, B., Tsang, E., Combining model-based and geneticsbased offspring generation for multi-objective optimization using a convergence criterion (2006) IEEE Congress on Evolutionary Computation, 2006, CEC 2006, pp. 892-899

	CORRESPONDENCE ADDRESS: Marghany, M.; Geoscience and Digital Earth Center, Research Institute for Sustainability and Environment, Universiti Teknologi MalaysiaMalaysia

	PUBLISHER: Copernicus GmbH

	ISSN: 18120806

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Ocean Sci. Discuss.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	ACCESS TYPE: Open Access

	SOURCE: Scopus

	

	Vijayakumar, S., Santhi, V.

	57190049134;57211928934;

	Oil spill detection in SAR images - A review

	(2015) International Journal of Oceans and Oceanography, 9 (2), pp. 221-228. Cited 2 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84976873378&partnerID=40&md5=a5388855e4a55e905379a67bb05a94d7

	

	AFFILIATIONS: School of Computing Science and Engineering, VIT University, Vellore, India

	ABSTRACT: In ocean monitoring, oil spill detection plays an important role in protecting the environment and safe guarding lives of coastal regions. In this paper, a brief report on oil detection approaches using Synthetic Aperture Radar (SAR) is presented. These approaches are predominantly used to identify and separate oil spills from look-alikes. In general, oil spill regions look similar to regions where the waves are damped due to low wind, called look-alikes. It is a very challenging task to identify and remove oil spills and it has been addressed by various approaches. In this paper, a brief report on various approaches for oil spill detection using SAR images is presented. In addition, a general framework for oil spill detection is discussed in detail. © Research India Publications.

	AUTHOR KEYWORDS: Classification;  Disaster management;  Feature extraction;  Image processing;  Oil spill;  Pollution control;  Remote sensing;  SAR images

	INDEX KEYWORDS: detection method; disaster management; environmental monitoring; environmental protection; image classification; image processing; marine pollution; oil spill; pollution control; pollution monitoring; remote sensing; synthetic aperture radar

	REFERENCES: Pedersen, J.P., Seljelv, L.G., Strøm, G.D., Follum, O.A., Andersen, J.H., Wahl, T., Skøelv, A., Oil spill detection by use of ERS SAR data (1996) ERS Applications, 383, p. 181., February; 

	Solberg, A.H.S., Storvik, G., Solberg, R., Volden, E., Automatic detection of oil spills in ERS SAR images (1999) Geoscience and Remote Sensing, IEEE Transactions On, 37 (4), pp. 1916-1924; 

	Galland, F., Réfrégier, P., Germain, O., Synthetic aperture radar oil spill segmentation by stochastic complexity minimization (2004) Geoscience and Remote Sensing Letters, IEEE, 1 (4), pp. 295-299; 

	Frate, F.D., Petrocchi, A., Lichtenegger, J., Calabresi, G., Neural networks for oil spill detection using ERS-SAR data (2000) Geoscience and Remote Sensing, IEEE Transactions On, 38 (5), pp. 2282-2287; 

	Keramitsoglou, I., Cartalis, C., Kiranoudis, C.T., Automatic identification of oil spills on satellite images (2006) Environmental Modelling & Software, 21 (5), pp. 640-652; 

	Hovland, H.A., Johannessen, J.A., Digranes, G., Slick detection in SAR images (1994) Proc. IEEE Symp. Geosci. Remote Sensing (IGARSS), pp. 2038-2040., Pasadena, CA, Aug; 

	Galland, F., Réfrégier, P., Germain, O., Synthetic aperture radar oil spill segmentation by stochastic complexity minimization (2004) Geoscience and Remote Sensing Letters, IEEE, 1 (4), pp. 295-299; 

	Marghany, M., RADARSAT for oil spill trajectory model (2004) Environmental Modelling & Software, 19 (5), pp. 473-483; 

	Topouzelis, K., Karathanassi, V., Pavlakis, P., Rokos, D., Detection and discrimination between oil spills and look-alike phenomena through neural networks (2007) ISPRS Journal of Photogrammetry and Remote Sensing, 62 (4), pp. 264-270; 

	Topouzelis, K., Psyllos, A., Oil spill feature selection and classification using decision tree forest on SAR image data (2012) ISPRS Journal of Photogrammetry and Remote Sensing, 68, pp. 135-143; 

	Taravat, A., Latini, D., Del Frate, F., Fully automatic dark-spot detection from SAR imagery with the combination of nonadaptive weibull multiplicative model and pulse-coupled neural networks (2014) Geoscience and Remote Sensing, IEEE Transactions On, 52 (5), pp. 2427-2435; 

	Collins, M.J., Denbina, M., Minchew, B., Jones, C.E., Holt, B., On the use of simulated airborne compact polarimetric SAR for characterizing oil-water mixing of the deepwater horizon oil spill (2015) Selected Topics in Applied Earth Observations and Remote Sensing, IEEE Journal Of, 8 (3), pp. 1062-1077

	PUBLISHER: Research India Publications

	ISSN: 09732667

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Int. J. Oceanogr.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Wang, S., Fu, X., Zhao, Y., Wang, H.

	56514319000;55200712800;56379174300;57211369491;

	Modification of CFAR Algorithm for Oil Spill Detection from SAR Data

	(2015) Intelligent Automation and Soft Computing, 21 (2), pp. 163-174. Cited 2 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84926256571&doi=10.1080%2f10798587.2014.960228&partnerID=40&md5=685f51dc5c03d9b7c1f4d566e1e41cb8

	

	DOI: 10.1080/10798587.2014.960228

	AFFILIATIONS: Key Laboratory of Digital Earth Sciences, Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Beijing, China; 

	Institute of Electronics, Chinese Academy of Sciences, Beijing, China

	ABSTRACT: It is very difficult to detect oil spills when the scattering intensity of background clutter is inhomogeneous in synthetic aperture radar (SAR) images. To improve the oil detection capability, we propose a modified constant false alarm rate (CFAR)-based method for the detection of oil spills in SAR images. This proposed method combines edge detection technique and CFAR detection theory to improve the accuracy of oil spills detection. First, we segment the image into the areas of interest (AOIs) by using ratio edge detection. Second, to get a more accurate detection result, an improved Weibull-CFAR detector is applied to these AOIs. Experimental results demonstrate that the modified CFAR algorithm can work more effectively than a global CFAR detector for oil spill detection, especially for the inhomogeneous intensity SAR images. This model can detect the target more effectively, and false alarms can be greatly diminished. © 2014 TSI® Press.

	AUTHOR KEYWORDS: CFAR;  Oil spill detection;  Ratio edge detection;  SAR

	FUNDING DETAILS: 2009AA12Z102.

	FUNDING DETAILS: 2011CB707100.

	FUNDING TEXT 1: This research was supported by Natural 973 program (No.2011CB707100) and National High-tech R&D Program of China (863 Program) under Grant No.2009AA12Z102, and the authors are grateful to Prof. Hanqin Tian and the anonymous reviewers for their comments.

	REFERENCES: Topouzelis, K., Karathanassi, V., Pavlakis, P., Rokos, D., Detection and discrimination between oil spills and look-a-like phenomena through neural networks (2007) ISPRS Journal of Photogrammetry and Remote Sensing, 62, pp. 264-270; 

	Derrode, S., Mercier, G., Unsupervised multiscale oil slick segmentation from SAR images using a vector HMC model (2007) Pattern Recognition, 40, pp. 1135-1147; 

	Mata, A., Corchado, J.M., Forecasting the probability of finding oil slicks using a CBR system (2009) Expert Systems with Applications, 36, pp. 8239-8246; 

	Blodget, H., Taylor, P., Roark, J., Shoreline changes along the Rosetta-Nile Promontory: Monitoring with satellite observations (1991) Marine Geology, 99, pp. 67-77; 

	Hese, S., Schmullius, C., High spatial resolution image object classification for terrestrial oil spill contamination mapping in West Siberia (2009) International Journal of Applied Earth Observation and Geoinformation, 11, pp. 130-141; 

	On the delectability of marine oil pollution in European marginal waters by means of ERS SAR imagery (2000) Proceeding International Geoscience and Remote Sensing Sysmposium (IGARSS 2000), , Honolulu, Hawaii, VI, 2510–2512; 

	Karantzalos, K., Argialas, D., Automatic detection and tracking of oil spills in SAR imagery with level set segmentation (2008) International Journal of Remote Sensing, 29, pp. 6281-6296; 

	Marghany, M., Cracknell, A.P., Hashim, M., Modification of fractal algorithm for oil spill detection from RADARSAT-1 SAR data (2009) International Journal of Applied Earth Observation and Geoinformation, 11, pp. 96-102; 

	Kubat, M., Holte, R.C., Matwin, S., Machine learning for the detection of oil spills in Satellite radar images (1998) Machine Learning, 30, pp. 195-215; 

	Solberg, A.H., Storvik, G., Solberg, R., Volden, E., Automatic detection of oil spills in ERS SAR images (1999) IEEE Transactions on Geoscience and Remote Sensing, 37, pp. 1916-1924; 

	Chang, L., Tang, Z., Chang, S.H., Chang, Y.L., A region-based GLRT detection of oil spills in SAR images (2008) Pattern Recognition Letters, 29, pp. 1915-1923; 

	Keramitsoglou, I., Cartalis, C., Kiranoudis, C.T., Automatic identification of oil spills on satellite images (2006) Environmental Modelling & Software, 21, pp. 640-652; 

	(2007) Envisat ASAR Product Handbook, , http://envisat.esa.int/handbooks/asar/, Issue: 2.2, pp. 27. Retrieved from; 

	Lee, J.S., Speckle suppression and analysis for synthetic aperture radar (1986) Optical Engineering, 25, pp. 639-643; 

	Baraldi, A., Parmiggiani, F., A refined gamma MAP SAR speckle filter with improved geometrical adaptivity (1995) IEEE Transactions on Geoscience and Remote Sensing, 33, pp. 1245-1257; 

	Tso, B., Olsen, R.C., A contextual classification scheme based on MRF model with improved parameter estimation and multiscale fuzzy line process (2005) Remote Sensing of Environment, 97, pp. 127-136; 

	Yang, L., Yang, J., Yang, K., Adaptive detection for infrared small target under sea-sky complex background (2004) Electronics Letters, 40, pp. 1083-1085; 

	Le Moigne, J., Tilton, J.C., Refining image segmentation by integration of edge and region data (1995) IEEE Transactions on Geoscience and Remote Sensing, 33, pp. 605-615; 

	Mason, D.C., Davenport, I.J., Accurate and efficient determination of the shoreline in ERS-1 SAR images (1996) IEEE Transactions on Geoscience and Remote Sensing, 34, pp. 1243-1253; 

	Dellepiane, S., De Laurentiis, R., Giordano, F., Coastline extraction from SAR images and a method for the evaluation of the coastline precision (2004) Pattern Recognition Letters, 25, pp. 1461-1470; 

	Liu, D.S., Song, K., Townshend, J.R., Gong, P., Using local transition probability models in Markov random fields for forest change detection (2008) Remote Sensing of Environment, 112, pp. 2222-2231; 

	Li, Y., Mao, X.J., Feng, D., Zhang, Y.N., Fast and accuracy extraction of infrared target based on Markov random field (2011) Signal Processing, 91, pp. 1216-1223; 

	Geman, S., Geman, D., Stochastic relaxation, Gibbs distributions, and the Bayesian restoration of images (1984) IEEE Transactions on Pattern Analysis and Machine Intelligence, PAMI-6, pp. 721-741; 

	Ganugapati, S.S., Moloneym, C.R., A ratio edge detector for speckled images based on maximum strength edge pruning (1995) Proceeding of International Conference on Image Processing, 2, pp. 165-168; 

	Bai, Z.Y., He, P.K., An improved ratio edge detector for target detection in SAR images (2003) IEEE International Conference Neural Networks & Signal Processing, 12, pp. 982-985; 

	Hojjatoleslami, S.A., Kittler, J., Region growing: A new approach (1998) IEEE Transactions on Image Processing, 7, pp. 1079-1084; 

	Carvalho, E.A., Ushizima, D.M., Medeiros, F.N.S., Martins, C.I.O., Marques, R.C.P., Oliveira, I.N.S., SAR imagery segmentation by statistical region growing and hierarchical merging (2010) Digital Signal Processing, 20, pp. 1365-1378; 

	Automatic thresholding for edge detection in SAR imagery (2006) The ISPRS Commission VII Symposium, Proceeding of 2006, , p. 138; 

	Chiu, S.A., A constant false alarm rate (CFAR) detector for RADARSAT-2 along-track interferometry (2005) Canadian Journal of Remote Sensing, 31, pp. 73-84; 

	El mashade, M.B., Mashade, E., Postdetection integration analysis of the excision CFAR radar target detection technique in homogeneous and nonhomogeneous environments (2001) Signal Processing, 81, pp. 2267-2284; 

	Oliver, C., Shaun, Q., (2004) Understanding synthetic aperture radar images, pp. 282-287., http://www.scitechpub.com/, SciTech Publishing, Retrieved from; 

	Mezache, A., Soltani, F., A novel threshold optimization of ML-CFAR detector in Weibull clutter using fuzzy-neural networks (2007) Signal Processing, 87, pp. 2100-2110; 

	Erfanian, S., Tabataba Vakili, V.T., Introducing excision switching-CFAR in k distributed sea clutter (2009) Signal Processing, 89, pp. 1023-1031; 

	Levanon, N., Shor, M., Order-statistics CFAR for Weibull background (1990) IEE Proceeding F, 137, pp. 157-162; 

	Ravid, R., Levanon, N., Maximum-likelihood CFAR for Weibull background (1992) IEE Proceedings F, 139, pp. 256-264; 

	Cheng, Y.C., Li, X.F., Xu, Q., Garcia-Pineda, O., Andersen, O.B., Pichel, W.G., SAR observation and model tracking of an oil spill event in coastal waters (2011) Marine Pollution Bulletin, 62, pp. 350-363

	CORRESPONDENCE ADDRESS: Wang, S.; Key Laboratory of Digital Earth Sciences, Institute of Remote Sensing and Digital Earth, Chinese Academy of SciencesChina

	PUBLISHER: Taylor and Francis Inc.

	ISSN: 10798587

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Intell. Autom. Soft Comp.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Zhu, X., Li, Y., Feng, H., Liu, B., Xu, J.

	56517180900;55656109500;55615856000;56051219800;56984806100;

	Oil spill detection method using X-band marine radar imagery

	(2015) Journal of Applied Remote Sensing, 9 (1), art. no. 095985, . Cited 11 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84948807836&doi=10.1117%2f1.JRS.9.095985&partnerID=40&md5=d28322943a7ee4540246cdbe24e5dc05

	

	DOI: 10.1117/1.JRS.9.095985

	AFFILIATIONS: Dalian Maritime, Navigation College, 1 Linghai Road, Dalian, 116026, China; 

	Shanghai Maritime Safety Administration, Nanhu Road, Shanghai, 201306, China

	ABSTRACT: A viable method to implement oil spill detection and monitoring based on marine radar is proposed. The primary data of this study are obtained from the X-band marine radar of the teaching-training ship, YUKUN, of the Dalian Maritime University on July 21, 2010, when a pipeline burst and an oil spill accident occurred at the Xingang Port in Dalian. Aiming at the working characteristics of marine radar, the adaptive median filter algorithm is improved to eliminate the radar shared-frequency interference by adding the identification of noise points and resetting the neighborhood window. A power attenuation correction method is proposed to solve the uneven distribution in resolution and echo intensity by acquiring the average power distribution of radar images simultaneously. Oil spill will be easily detected from different sea backgrounds after morphological processing, gray segmentation, and image smoothing. Comparison with the images extracted from a thermal infrared sensor on the same monitoring point demonstrates the validity of the extraction method for oil spill based on X-band marine radar. © 2015 Society of Photo-Optical Instrumentation Engineers (SPIE).

	AUTHOR KEYWORDS: image processing;  oil spill;  remote sensing application;  X-band marine radar

	INDEX KEYWORDS: Adaptive filters; Image processing; Image segmentation; Infrared detectors; Marine pollution; Median filters; Oil spills; Radar imaging; Remote sensing; Ships; Tracking radar, Adaptive median filter; Extraction method; Frequency interference; Morphological processing; Oil spill detection; Remote sensing applications; Thermal infrared sensors; X bands, Marine radar

	REFERENCES: Fan, J.C., Oil spill monitoring based on SAR remote sensing imagery (2015) Maritime Oil Spill Response, 3, pp. 112-118; 

	Fingas, M., Brown, C., Review of oil spill remote sensing (2014) Mar. Pollut. Bull, 83 (1), pp. 9-23; 

	Salberg, A.B., Rudjord, E., Solberg, A.H.S., Model based oil spill detection using polarimetric SAR (2012) IEEE Int. Geoscience, Remote Sensing Symp. (IGARSS), pp. 5884-5887; 

	Tennyson, E.J., Shipboard navigational radar as an oil spill tracking tool: A preliminary assessment (1988) Ocean' 88 Proc. Baltimore, 3, pp. 857-859; 

	Atanassov, V., Mladenov, L., Observation of oil slicks on the sea surface by using marine navigation radar (1991) Int. Geoscience, Remote Sensing Symp, 3, pp. 1323-1326; 

	Nøst, E., Egset, C.N., Oil spill detection system-results from field trials (2006) Proc. Oceans Marine Technology Society, pp. 1-6; 

	Guobin, L.I., Effect of the SeaDarQ radar system on prevention, emergency recovery of oil spill pollution at sea (2006) Proc. of Ship Pollution Prevention Academic Annual Conf., pp. 206-212; 

	Chu, X., Analysis of the wave information extracted by X band radar (2011) Period. Ocean Univ. China, 41 (5), pp. 110-113; 

	Suo, Y.-F., Chi, T., Ling, P., Review on the key technology of real-time oil spill monitoring system based on marine radar (2012) 2nd Int. Conf. on Remote Sensing, Environment, Transportation Engineering (RSETE), pp. 1-4; 

	Wen, Y.-P., Wu, C.-W., The direct economic damage assessment caused by the Dalian Xingang '7.16 oil spill accident (2013) Chin. Fish. Econ, 31 (4), pp. 91-96; 

	Gangeskar, R., Automatic oil-spill detection by marine X-band radars (2004) Sea Technol, 45 (8), pp. 40-45; 

	Zhu, J., Wen, J., Zhang, Y., A new algorithm for SAR image despeckling using an enhanced lee filter, median filter (2013) 6th Int. Congress on Image, Signal Processing (CISP), Hangzhou, China, pp. 16-18; 

	Li, Y., Zhang, Y., Synthetic aperture radar oil spills detection based on morphological characteristics (2014) Geo-Spatial Inf. Sci, 17 (1), pp. 8-16; 

	Chen, W., Study on synthetic aperture radar image denoising algorithm (2014) Appl. Mech. Mater, 599, pp. 1734-1737; 

	Bharaneswari, M., Speckle noise suppression in SAR images (oil spill images) using wavelet based methods, ICA technique (2015) 2015 IEEE Int. Conf. on Signal Processing, Informatics, Communication, Energy Systems (SPICES, pp. 19-21., Kozhikode, India; 

	Pinel, N., Dechamps, N., Bourlier, C., Modeling of the bistatic electromagnetic scattering from sea surfaces covered in oil for microwave applications (2008) IEEE Trans. Geosci. Remote Sens, 46 (2), pp. 385-392; 

	Wang, S., Modification of CFAR algorithm for oil spill detection from SAR data (2015) Intell. Autom. Soft Comput, 21 (2), pp. 163-174; 

	Mera, D., Automatic decision support system based on SAR data for oil spill detection (2014) Comput. Geosci, 72, pp. 184-191; 

	Woodhouse, L.H., (2005) Introduction to Microwave Remote Sensing, , CRC Press Boca Raton, Florida; 

	Xiao-Chao, W., Application of Butterworth filter in display of radar target track (2010) Int. Conf. on Measuring Technology, Mechatronics Automation, 1, pp. 605-607; 

	Migliaccio, M., Nunziata, F., Buono, A., SAR polarimetry for sea oil slick observation (2015) Int. J. Remote Sens, 36 (12), pp. 3243-3273

	CORRESPONDENCE ADDRESS: Li, Y.; Dalian Maritime, Navigation College, 1 Linghai Road, China; email: yldmu@126.com

	PUBLISHER: SPIE

	ISSN: 19313195

	CODEN: JARSC

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: J. Appl. Remote Sens.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Kręzel, A., Bradtke, K., Herman, A.

	7004406545;24329519100;13408790200;

	Use of Satellite Data in Monitoring of Hydrophysical Parameters of the Baltic Sea Environment

	(2015) Polish Maritime Research, 22 (3), pp. 36-42. Cited 4 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84945264164&doi=10.1515%2fpomr-2015-0054&partnerID=40&md5=5fcc1136a1faddb6625bd481366e50bc

	

	DOI: 10.1515/pomr-2015-0054

	AFFILIATIONS: Institute of Oceanography, University of Gdańsk, Marszałka Piłsudskiego 46 Ave., Gdynia, 81-378, Poland

	ABSTRACT: Intensive development of infrastructure for fast processing of outsized amount of space-borne data enables now to use the satellite data for operational controlling the state of its environment. In our presentation we show some examples of analysis of processes in marine environment which are possible due to satellite data and algorithms of its processing developed in SatBaltic Project. It concerns supporting of modelling of solar energy inflow to the sea with space-borne input data, identification and analysis of sea ice cover, supporting of oil spill detection, and identification of phenomena which modify spatial distribution of the sea surface temperature. © 2015 Polish Maritime Research.

	AUTHOR KEYWORDS: Baltic;  oil spill;  satellite remote sensing;  sea ice;  solar energy;  SST

	INDEX KEYWORDS: Atmospheric temperature; Oil spills; Remote sensing; Satellites; Sea ice; Solar energy; Surface waters, Baltic; Fast Processing; Hydrophysical parameters; Marine environment; Oil spill detection; Satellite remote sensing; Sea surface temperature (SST); SST, Oceanography

	REFERENCES: Ackerman, S.A., Strabala, K.I., Menzel, W.P., Frey, R.A., Moeller, C.C., Gumley, L.E., Discriminating clear sky from clouds with MODIS (1998) J. Geophys. Res., 103 (D24), pp. 141-157; 

	Al-Ekabi, C., (2015) European Autonomy in Space, p. 198., Springer International Publishing; 

	Fabisiak, J., Ecological risks associated with chemical pollution of the baltic sea - hydrocarbons (2008) Zeszyty Naukowe Marynarki Wojennej, XLIX, 3 (174), pp. 7-24., (in Polish); 

	Konik, M., Bradtke, K., Characteristics of the oil spills detected in the baltic sea area in ENVISAT ASAR images (2014) Earth Observation for Ocean-atmosphere Interactions Science, Conference, 28-31, p. 10., Frascati (Italy); 

	Krezel, A., Bradtke, K., (2012) Estimation of Solar Energy Influx to the Sea in the Light of Fast Satellite Technique Development, pp. 171-192., Rugescu Radu ed., Solar Power, Rijeka, In Tech, ch. 10; 

	Krezel, A., Kozłowski, L., Paszkuta, M., A simple model of light transmission through the atmosphere over the baltic sea utilising satellite data (2008) Oceanologia, 50 (2), pp. 125-146; 

	Mazur, A., Krezel, A., Object-based classification of baltic sea ice extent and concentration in winter (2011) J. Earth Sci. Engng, 2, pp. 488-495; 

	Myrberg, K., Andrejev, O., Main upwelling regions in the baltic sea - A statistical analysis based on threedimensional modelling (2003) Boreal Environment Research, 8, pp. 97-112; 

	Stowe, L.L., Ignatov, A.M., Singh, R.R., Development, validation, and potential enhancements to the secondgeneration operational aerosol product at the National Environmental Satellite, Data, and Information Service of the National Oceanic and Atmospheric Administration (1997) J. Geophys. Res., 102 (D14), pp. 16923-16934; 

	Uddstrom, M.J., Gray, W.R., Satellite cloud classification and rain-rate estimation using multispectral radiances and measures of spatial texture (1996) J. Appl. Met., 35, pp. 839-858; 

	Woźniak, B., Bradtke, K., Darecki, M., Dera, J., Dudzińska-Nowak, J., Dzierzbicka-Głowacka, L., Ficek, D., Zapadka, T., Sat Bałtyk - A Baltic environmental satellite remote sensing system - An ongoing project in Poland. Part 1: Assumptions, scope and operating range (2011) Oceanologia, 53 (4), pp. 897-924

	PUBLISHER: De Gruyter Open Ltd

	ISSN: 12332585

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Pol. Marit. Res.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	ACCESS TYPE: Open Access

	SOURCE: Scopus

	

	Pisano, A., Bignami, F., Santoleri, R.

	22951706900;35605756000;7003993113;

	Oil spill detection in glint-contaminated near-infrared MODIS imagery

	(2015) Remote Sensing, 7 (1), pp. 1112-1134. Cited 27 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84979943814&doi=10.3390%2frs70101112&partnerID=40&md5=03d6325b9d0ad9e054bf86dc5999d3da

	

	DOI: 10.3390/rs70101112

	AFFILIATIONS: CNR-ISAC UOS Roma, Via Fosso Del Cavaliere 100, Roma, 00133, Italy

	ABSTRACT: We present a methodology to detect oil spills using MODIS near-infrared sun glittered radiance imagery. The methodology was developed by using a set of seven MODIS images (training dataset) and validated using four other images (validation dataset). The method is based on the ratio image R = L'GN/LGN, where L'GN is the MODIS-retrieved normalized sun glint radiance image and LGN the same quantity, but obtained from the Cox and Munk isotropic (independent of wind direction) sun glint model. We show that in the R image, while clean water pixel values tend to one, oil spills stand out as anomalies. Moreover, we provide a criterion to distinguish between positive and negative oil-water contrast. A pixel in an R image is classified as a potential oil spill or water via a variable threshold Rs as a function of L'GN, where the threshold values are obtained from the slicks of our training dataset. Two different fitting curves are provided for Rs, according to the contrast sign. The selection of the correct fitting curve is based on the contrast type, resulting from the criterion above. Results indicate that the thresholding is able to isolate the spills and that the spills of the validation dataset are successfully detected. Spurious look-alike features, such as clouds, and other non-spill features, e.g., large areas at the glint region border, are also detected as oil spills and must be eliminated. We believe that our methodology represents a novel and promising, though preliminary, approach towards automatic oil spill detection in optical satellite images. © 2015 by the authors.
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	ABSTRACT: Oil spills represent a major threat to ocean ecosystems and their environmental status. Previous studies have shown that Synthetic Aperture Radar (SAR), as its recording is independent of clouds and weather, can be effectively used for the detection and classification of oil spills. Dark formation detection is the first and critical stage in oil-spill detection procedures. In this paper, a novel approach for automated dark-spot detection in SAR imagery is presented. A new approach from the combination of adaptive Weibull Multiplicative Model (WMM) and MultiLayer Perceptron (MLP) neural networks is proposed to differentiate between dark spots and the background. The results have been compared with the results of a model combining non-adaptive WMM and pulse coupled neural networks. The presented approach overcomes the non-adaptive WMM filter setting parameters by developing an adaptive WMM model which is a step ahead towards a full automatic dark spot detection. The proposed approach was tested on 60 ENVISAT and ERS2 images which contained dark spots. For the overall dataset, an average accuracy of 94.65% was obtained. Our experimental results demonstrate that the proposed approach is very robust and effective where the non-adaptive WMM & pulse coupled neural network (PCNN) model generates poor accuracies. © 2014 by the authors; licensee MDPI, Basel, Switzerland.
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	ABSTRACT: In recent years, oil spills in coastal regions have received a lot of public concern for its strong impact on the coastal ecological system. Synthetic aperture radar (SAR) is regarded as one of the most suitable sensors for oil spill monitoring for its wide-area and all-day all-weather surveillance capabilities. However, due to its special imaging mechanism, multiplicative speckle noise and dark patches caused by other physical phenomena always affect the accuracy of oil spill detection. In this work, an oil spill detection method based on dual-threshold segmentation and support vector machine was proposed. Experiments on SAR images illustrated the effectiveness of the proposed method in detecting and tracing oil spill from SAR images. © 2014 © 2014 Wuhan University.
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	ABSTRACT: Remote sensing provides an effective tool for timely oil pollution response. In this paper, the spectral signature in the optical and infrared domains of oil slicks observed in shallow coastal waters of the Arabian Gulf was investigated with MODIS, MERIS, and Landsat data. Images of the Floating Algae Index (FAI) and estimates of sea currents from hydrodynamic models supported the multi-sensor oil tracking technique. Scenes with and without sunglint were studied as the spectral signature of oil slicks in the optical domain depends upon the viewing geometry and the solar angle in addition to the type of oil and its thickness. Depending on the combination of those factors, oil slicks may exhibit dark or bright contrasts with respect to oil-free waters. Three oil spills events were thoroughly analyzed, namely, those detected on May 26 2000 by Landsat 7 ETM + and MODIS/Terra, on October 21 2007 by MERIS and MODIS, and on August 17 2013 by Landsat 8 and MODIS/Aqua. The oil slick with bright contrast observed by Landsat 7 ETM + on May 26 2000 showed lower temperature than oil-free areas. The spectral Rayleigh-corrected reflectance (Rrc) signature of oil-covered areas indicated higher variability due to differences in oil fractions while the Rrc spectra of the oil-free area were persistent. Combined with RGB composites, FAI images showed potentials in differentiating oil slicks from algal blooms. Ocean circulation and wind data were used to track oil slicks and forecast their potential landfall. The developed oil spill maps were in agreement with official records. The synergistic use of satellite observations and hydrodynamic modeling is recommended for establishing an early warning and decision support system for oil pollution response. © 2014 Optical Society of America.
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	ABSTRACT: The aim of this study is to propose and test a new methodology for detection of oil spills in the world oceans from advanced synthetic aperture radar imagery embedded in ENVISAT satellite (ENVISAT-ASAR). The proposed and applied methodology includes four levels: data acquisition, dark spots detection, features extraction and dark spots classification for discrimination between oil spills and look-alikes. Level 1 contains the ENVISAT-ASAR wide swath mode data acquisition. Level 2 begins with a visual interpretation based on experience and a priori information concerning location, external information about weather conditions, differences in shape, and contrast to surroundings between oil spills and look-alikes, then filtering and segmentation. Level 3 contains extraction of features from the detected dark spots. Level 4 aim is to discriminate oil spills from look-alikes using the features extracted by means of object-based fuzzy classification. As a result, oil slicks are discriminated from look-alikes with an overall accuracy classification of 91% for oil slicks and 86% for look-alikes. Finally, to validate our results, the method has been tested by comparing the areas of the automatically detected oil spills (object-based fuzzy classification) with the areas of the manually detected oil spills (region of interest), by means of area ratios.
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	ABSTRACT: Detecting oil slick covered seawater surface using the thermal infrared remote sensing technology exists the advantages such as: oil spill detection with thermal infrared spectrum can be performed in the nighttime which is superior to visible spectrum, the thermal infrared spectrum is superior to detect the radiation characteristics of both the oil slick and the seawater compared to the mid-wavelength infrared spectrum and which have great potential to detect the oil slick thickness. And the emissivity is the ratio of the radiation of an object at a given temperature in normal range of the temperature (260~320 K) and the blackbody radiation under the same temperature, the emissivity of an object is unrelated to the temperature, but only is dependent with the wavelength and material properties. Using the seawater taken from Bohai Bay and crude oil taken from Gudao oil production plant of Shengli Oilfield in Dongying city of Shandong Province, an experiment was designed to study the characteristics and mechanism of thermal infrared emissivity spectrum of artificial crude oil slick covered seawater surface with its thickness. During the experiment, crude oil was continuously dropped into the seawater to generate artificial oil slick with different thicknesses. By adding each drop of crude oil, we measured thereflectivity of the oil slick in the thermal infrared spectrum with the Fourier transform infrared spectrometer (102F) and then calculated its thermal infrared emissivity. The results show that the thermal infrared emissivity of oil slick changes significantly with its thickness when oil slick is relatively thin (20~120 μm), which provides an effective means for detecting the existence of offshore thin oil slick. In the spectrum ranges from 8 to 10 μm and from 13.2 to 14 μm, there is a steady emissivity difference between the seawater and thin oil slickwith thickness of 20 μm. The emissivity of oil slick changes marginally with oil slick thickness and clearly below that of seawater in the spectrum range from 11.7 to 14 μm, this spectrum range can be practically used to distinguish oil slick from seawater; Around the wavelength of 11.72, 12.2, 12.55, 13.48 and 13.8 μm, the emissivity of oil slick presents clearly increasing or decreasing trends with the increase of its thickness, which are one of the best wavelengths for observing the offshore oil slick and estimating its thickness.
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	ABSTRACT: Oil spills represent a major threat to ocean ecosystems and their health. Illicit pollution requires continuous monitoring and satellite remote sensing technology represents an attractive option for operational oil spill detection. Previous studies have shown that active microwave satellite sensors, particularly Synthetic Aperture Radar (SAR) can be effectively used for the detection and classification of oil spills. Oil spills appear as dark spots in SAR images. However, similar dark spots may arise from a range of unrelated meteorological and oceanographic phenomena, resulting in misidentification. A major focus of research in this area is the development of algorithms to distinguish oil spills from 'look-alikes'. This paper describes the development of a new approach to SAR oil spill detection employing two different Artificial Neural Networks (ANN), used in sequence. The first ANN segments a SAR image to identify pixels belonging to candidate oil spill features. A set of statistical feature parameters are then extracted and used to drive a second ANN which classifies objects into oil spills or look-alikes. The proposed algorithm was trained using 97 ERS-2 SAR and ENVSAT ASAR images of individual verified oil spills or/and look-alikes. The algorithm was validated using a large dataset comprising full-swath images and correctly identified 91.6% of reported oil spills and 98.3% of look-alike phenomena. The segmentation stage of the new technique outperformed the established edge detection and adaptive thresholding approaches. An analysis of feature descriptors highlighted the importance of image gradient information in the classification stage. © 2008-2012 IEEE.
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	ABSTRACT: We developed a Textural Classifier Neural Network Algorithm (TCNNA) to process Synthetic Aperture Radar (SAR) data to map oil spills. The algorithm processes SAR data and wind model outputs (CMOD5) using a combination of two neural networks. The first neural network filters out areas of the image that do not need to be processed by flagging pixels as oil candidates; the second neural network performs a statistical textural analysis to differentiate between pixels of sea surface with or without floating oil. By combining the two neural networks, we are able to process a full resolution geotiff SAR image (16 bit, ∼ 350 MB) in less than one minute on a conventional PC. The algorithm performs efficiently for all radar incidence angles when wind conditions are above 3 m/s. When low wind conditions are present, the performance of the neural network classification is limited, however the algorithm output allows the user to easily discard any elements of the classification and export the final product as a map of the water covered by oil. The results of this algorithm allowed us to process rapidly all of the images collected by Envisat during the Gulf of Mexico (GOM) Deepwater Horizon (DWH) oil spill event. By normalizing oil detections by the frequency that each area was sampled, we estimate that oil covered a mean daily area of 10,750 km2 (with a total extent of 119,600 km2 of the GOM surface waters), and approximately 1,300 km of the Northern GOM shoreline was threatened by the presence of drifting oil. © 2008-2012 IEEE.
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	ABSTRACT: To reduce artificial auxiliary works in oil spills detection process, an automatic oil spill detection method based on adaptive matched filter is presented. Firstly, the characteristics of reflectance spectral signature of C-H bond in oil spill are analyzed. And an oil spill spectral signature extraction model is designed by using the spectral feature of C-H bond. It is then used to obtain the reference spectral signature for the following oil spill detection step. Secondly, the characteristics of reflectance spectral signature of sea water, clouds, and oil spill are compared. The bands which have large difference in reflectance spectral signatures of the sea water, clouds, and oil spill are selected. By using these bands, the sea water pixels are segmented. And the background parameters are then calculated. Finally, the classical adaptive matched filter from target detection algorithms is improved and introduced for oil spill detection. The proposed method is applied to the real airborne visible infrared imaging spectrometer (AVIRIS) hyperspectral image captured during the deepwater horizon oil spill in the Gulf of Mexico for oil spill detection. The results show that the proposed method has, high efficiency, does not need artificial auxiliary work, and can be used for automatic detection of marine oil spill.
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	ABSTRACT: Today the health of ocean is in danger as it was never before mainly due to man-made pollutions. Operational activities show regular occurrence of accidental and deliberate oil spill in European waters. Since the areas covered by oil spills are usually large, satellite remote sensing particularly Synthetic Aperture Radar represents an effective option for operational oil spill detection. This paper describes the development of a fully automated approach for oil spill detection from SAR. Total of 41 feature parameters extracted from each segmented dark spot for oil spill and 'look-alike' classification and ranked according to their importance. The classification algorithm is based on a two-stage processing that combines classification tree analysis and fuzzy logic. An initial evaluation of this methodology on a large dataset has been carried out and degree of agreement between results from proposed algorithm and human analyst was estimated between 85% and 93% respectively for ENVISAT and RADARSAT. © 2013 Elsevier Ltd.
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	ABSTRACT: A novel technique for oil spill detection in an ocean environment from ultrasonic hyperspectral imagery (UHI) using spectral fringe-adjusted joint transform correlation (SFJTC) is presented. Since UHI is a new concept and such data are not available, for this work an UHI dataset is created from pure target (oil) and background (sea water) signatures using a linear mixing model. A new SFJTC-based technique for oil spill detection in ocean environment has been developed and tested by using the UHI dataset. To evaluate the performance of the proposed technique, we used the receiver operating characteristics (ROC) curves and the area under the ROC. Test results confirm that the proposed technique shows excellent results even in the presence of a large amount of noise in the UHI data. © 2013 Society of Photo-Optical Instrumentation Engineers (SPIE).
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	ABSTRACT: In the present study new features are extracted from the dark spot and fuzzy based techniques were utilized for classifications of the dark spot into oil spill and look alike. Threshold is defined for detection of dark spot, which is obtained from histogram analysis, where the image histograms consist of two peaks. For scenes devoid of two peaks in the histogram, an empirical formula is developed from the scene statistics, which designate the threshold for segmentation of the dark spot. A centerline concept is introduced which bisects the slick along the major axis. This is further used to determine the width, shape and orientation of the suspected slick. Abrupt turn and curving of the slick is also monitored from the centerline. According to the characteristic of each feature, separate membership functions were assigned to obtain its fuzzy set. Few features were identified to have high discriminatory power, whose values were having marked contrast for oil spill and look alike. Five classes were defined: 1) oil spill, 2) tending to oil spill, 3) uncertain, 4) tending to look alike and 5) look alike. From 30 dark spots obtained from six ERS-1 SAR scenes, six were classified as oil spill and four dark spots as look alike. Six dark spots were classified as tending to oil spill and five as tending to look alike, whereas classification of nine dark spots was found to be uncertain.
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	ABSTRACT: Oil spill pollution is a severe environmental problem, which persists in marine environment or in inland water across the world. It has grown to an alarming magnitude with increased levels of oil production and transport. Thus, it is important to study and analyze this environmental pollution. The study and detection of oil spills can only be accomplished by satellite microwave remote sensing techniques. As microwaves have unique all weather penetration capability and can be used both in day and night, it does not require illumination of target from the sun. Two types of microwave sensors [Ulaby F T et al. Microwave remote sensing - Active and passive, Vol 1 and 3, 1981] exist: one is passive sensor and other active sensor. Passive microwave sensor is radiometer that operates in the microwave region and detects microwave radiation emitted by the earth surface in addition to passively sensing emissions coming from objects on Earth. Active microwave sensor emits microwaves toward the earth's surface. These microwaves are reflected back from earth's surface and return back to the sensor. In this paper, for the detection of oil spills, data of passive microwave sensors onboard Special Sensor Microwave/Imager (SSM/I) [Hollinger J et al. Special Sensor Microwave/Imager user's guide, 1987, 120] satellite at 19.3 GHz frequency is used and analyzed. The analyses shows sudden decrease of brightness temperature values in both horizontal and vertical polarization over the oil spill area (Bombay High Area, Arabian Sea) when compared to the brightness temperature values over oil free area in the Arabian sea.
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	ABSTRACT: Remote sensing (RS) and geographic information systems (GIS) can contribute significantly to the correct interpretation of the slick signatures visible on satellite images. Initially, GIS has proven to be an excellent management tool for resource assessment, oil spill response and planning, and damage assessment. The approach to the problem of oil spill mapping includes integration of the geographical, remote sensing, oil and gas production/infrastructure data and slick signatures, detected by satellite images, in GIS. Compiled from data from several sources including nautical maps, geodatabases, ground truth and remote sensing data, GIS allows the retrieval of key information, such as predicting oil spill locations, revealing offshore/onshore sources, and estimating the intensity of oil pollution. Remote sensing and GIS technologies can improve the identification and classification of oil spills, leading to construction of the final product, an oil spill distribution map. This approach has been applied to oil spill mapping on the Libyan coast. We conclude that the combination of GIS and remote sensing RS technologies provides an ideal solution for understanding the spatial/temporal distribution of oil spills in the marine environment and is considered as the core of the oil spill monitoring system. © 2013 WIT Press.
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	ABSTRACT: The aim of this study is to propose and test a multi-level methodology for detection of oil slicks in ENVISAT Advanced Synthetic Aperture Radar (ASAR) imagery, which can be used to support the identification of hydrocarbon seeps. We selected Andrusov Ridge in the Central Black Sea as the test study area where extensive hydrocarbon seepages were known to occur continuously. Hydrocarbon seepage from tectonic or stratigraphic origin at the sea floor causes oily gas plumes to rise up to the sea surface and form thin oil films called oil slicks. Microwave sensors like synthetic aperture radar (SAR) are very suitable for ocean remote sensing as they measure the backscattered radiation from the surface and show the roughness of the terrain. Oil slicks dampen the sea waves creating dark patches in the SAR image. The proposed and applied methodology includes three levels: visual interpretation, image filtering and object-based oil spill detection. Level I, after data preparation with visual interpretation, includes dark spots identification and subsets/scenes creation. After this process, the procedure continues with categorization of subsets/scenes into three cases based on contrast difference of dark spots to the surroundings. In level II, by image and morphological filtering, it includes preparation of subsets/scenes for segmentation. Level III includes segmentation and feature extraction which is followed by object-based classification. The object-based classification is applied with the fuzzy membership functions defined by extracted features of ASAR subsets/scenes, where the parameters of the detection algorithms are tuned specifically for each case group. As a result, oil slicks are discriminated from look-alikes with an overall classification accuracy of 83% for oil slicks and 77% for look-alikes obtained by averaging three different cases. © 2011 Springer Science+Business Media B.V.

	AUTHOR KEYWORDS: Black Sea;  Object-based classification;  Oil slick;  Synthetic aperture radar (SAR)

	INDEX KEYWORDS: Advanced synthetic aperture radars; Backscattered radiation; Black sea; Central Black Sea; Classification accuracy; Dark spots; Data preparation; Detection algorithm; ENVISAT; Fuzzy membership function; Gas plumes; Hydrocarbon seepage; Hydrocarbon seeps; Image filtering; Morphological filtering; Multi-level; Object based; Ocean remote sensing; Offshore oil; Oil slicks; Oil spill detection; SAR Images; Sea floor; Sea surfaces; Sea waves; Test study; Thin oil films; Visual interpretation, Feature extraction; Hydrocarbons; Image segmentation; Membership functions; Microwave sensors; Oil spills; Remote sensing; Seepage; Stratigraphy; Synthetic apertures, Synthetic aperture radar, hydrocarbon, algorithm; Envisat-1; hydrocarbon seep; oil spill; remote sensing; satellite imagery; seepage; synthetic aperture radar, algorithm; analytic method; article; Black Sea; classification; controlled study; ENVISAT Advanced Synthetic Aperture Radar; geographic distribution; image analysis; image processing; morphology; offshore oil industry; oil spill; plume; pollution monitoring; remote sensing; sensor; water pollution, Environmental Monitoring; Microwaves; Oils; Radar, Black Sea

	 CHEMICALS/CAS:Oils

	REFERENCES: Allan, T.D., (1983) Satellite Microwave Remote Sensing, p. 526., Horwood Chichester; 

	Arvelyna, Y., Oshima, M., Kristijuno, A., Gunawan, I., Auto segmentation of oil slick in RADARSAT SAR image data around Rupat Island, Malaca Strait (2001) 22nd Asian Conference on Remote Sensing; 

	Baatz, M., Schäpe, A., Multiresolution segmentation-an optimization approach for high quality multiscale image segmentation (2000) Angewandte Geographische Informationsverarbeitung XII, pp. 12-23., J. Strobl (eds) et al. Wichmann Heidelberg; 

	Bertacca, M., Berizzi, F., Mese, E.D., A FARIMA-based technique for oil Slick and low-wind areas discrimination in sea SAR imagery (2005) IEEE Transactions on Geoscience and Remote Sensing, 43 (11), pp. 2484-2493., DOI 10.1109/TGRS.2005.857622; 

	Brekke, C., Solberg, A.H.S., Oil spill detection by satellite remote sensing (2005) Remote Sensing of Environment, 95 (1), pp. 1-13., DOI 10.1016/j.rse.2004.11.015, PII S0034425704003724; 

	Clarke, R.H., Cleverly, R.W., Petroleum seepage and post-accumulation migration (1991) Petroleum Migration, pp. 265-271., W.A. England J.A. Fleet (eds). Geological Society London; 

	Daling, P.S., StrOm, T., Weathering of oils at sea: Model/field data comparisons (1999) Spill Science and Technology Bulletin, 5 (1), pp. 63-74., DOI 10.1016/S1353-2561(98)00051-6, PII S1353256198000516; 

	(2004) User Guide. München: Definiens Imaging, p. 486., eCognition; 

	Ergun, M., Dondurur, D., Cifci, G., Acoustic evidence for shallow gas accumulations in the sediments of the Eastern Black Sea (2002) Terra Nova, 14 (5), pp. 313-320., DOI 10.1046/j.1365-3121.2002.00434.x; 

	Espedal, H.A., Wahl, T., Satellite SAR oil spill detection using wind history information (1999) International Journal of Remote Sensing, 20 (1), pp. 49-65; 

	Fingas, M.F., Brown, C.E., Review of oil spill remote sensing (1997) Spill Science and Technology Bulletin, 4 (4), pp. 199-208., DOI 10.1016/S1353-2561(98)00023-1, PII S1353256198000231; 

	Fiscella, B., Giancaspro, A., Nirchio, F., Pavese, P., Trivero, P., Oil spill detection using marine SAR images (2000) International Journal of Remote Sensing, 21 (18), pp. 3561-3566., DOI 10.1080/014311600750037589; 

	Friedman, K.S., Pichel, W.G., Clement-Colon, P., Li, X., GoMEx - an experimental GIS system for the gulf of Mexico region using SAR and additional satellite and ancillary data (2002) International Geoscience and Remote Sensing Symposium (IGARSS), 6, pp. 3343-3345; 

	Girard-Ardhuin, F., Mercier, G., Garello, R., Oil slick detection by SAR imagery: Potential and limitation (2003) Proc. OCEANS, 1, pp. 164-169; 

	Girard-Ardhuin, F., Mercier, G., Collard, F., Garello, R., Operational oil-slick characterization by SAR imagery and synergistic data (2005) IEEE Journal of Oceanic Engineering, 30 (3), pp. 487-495., DOI 10.1109/JOE.2005.857526; 

	Gonzalez, R.C., Richards, E.W., (1992) Digital Image Processing, p. 716., Addison-Wesley Reading; 

	Greinert, J., Artemov, Y., Egorov, V., De Batist, M., McGinnis, D., 1300-m-high rising bubbles from mud volcanoes at 2080m in the Black Sea: Hydroacoustic characteristics and temporal variability (2006) Earth and Planetary Science Letters, 244, pp. 1-15., 10.1016/j.epsl.2006.02.011 1:CAS:528:DC%2BD28XjtVOnsL8%3D; 

	Haralick, R.M., Shanmugan, K., Dinstein, I., Textural features for image classification (1973) IEEE Transactions on Systems, Man and Cybernetics, 3 (6), pp. 610-621., 10.1109/TSMC.1973.4309314; 

	Hofmann, T., Puzicha, J., Buhmann, J.M., Unsupervised texture segmentation in a deterministic annealing framework (1998) IEEE Transactions on Pattern Analysis and Machine Intelligence, 20 (8), pp. 803-818; 

	Hovland, H.A., Johannessen, J.A., Digranes, G., Slick detection in SAR images (1994) Proc. IGARSS'94, 4, pp. 2038-2040; 

	Huang, B., Li, H., Huang, X., A level set method for oil slick segmentation in SAR images (2005) International Journal of Remote Sensing, 26 (6), pp. 1145-1156., DOI 10.1080/01431160512331326747; 

	Karantzalos, K., Argialas, D., Automatic detection and tracking of oil spills in SAR imagery with level set segmentation (2008) International Journal of Remote Sensing, 29 (21), pp. 6281-6296., 10.1080/01431160802175488; 

	Karathanassi, V., Topouzelis, K., Pavlakis, P., Rokos, D., An object-oriented methodology to detect oil spills (2006) International Journal of Remote Sensing, 27 (23), pp. 5235-5251., DOI 10.1080/01431160600693575, PII 768602402; 

	Keramitsoglou, I., Cartalis, C., Kiranoudis, C.T., Automatic identification of oil spills on satellite images (2006) Environmental Modelling & Software, 21, pp. 640-652., 10.1016/j.envsoft.2004.11.010; 

	Leifer, I., Luyendyk, B., Broderick, K., Tracking an oil slick from multiple natural sources, Coal Oil Point, California (2006) Marine and Petroleum Geology, 23 (5), pp. 621-630., DOI 10.1016/j.marpetgeo.2006.05.001, PII S026481720600047X; 

	Li, F., Shen, C., A two-stage method for oil slick segmentation (2010) International Journal of Remote Sensing, 31 (15), pp. 4217-4226., 10.1080/01431160903193513; 

	Lombardo, P., Oliver, C.J., Optimum detection and segmentation of oil-slicks using polarimetric SAR data (2000) IEE Proc.-Radar, Sonar Navigation, 147 (6), pp. 309-321., 10.1049/ip-rsn:20000557; 

	MacDonald, I.R., Leifer, I., Sassen, R., Stine, P., Mitchell, R., Guinasso Jr., N., Transfer of hydrocarbons from natural seeps to the water column and atmosphere (2002) Geofluids, 2 (2), pp. 95-107., DOI 10.1046/j.1468-8123.2002.00023.x; 

	Mao, J., Jain, A., Texture classification and segmentation using multiresolution simultaneous autoregressive models (1992) Pattern Recognition, 25, pp. 173-188., 10.1016/0031-3203(92)90099-5; 

	Meinel, G., Neubert, M., A comparison of segmentation programs for high resolution remote sensing data (2004) Proceedings of the ISRPS 2004 Annual Conference, pp. 19-23., Istanbul, Turkey; 

	Mouche, A.A., Hauser, D., Daloze, J., Guerin, C., Dual-polarization measurements at C-Band over the ocean: Results from airborne radar observations and comparison with ENVISAT ASAR data (2005) IEEE Transactions on Geoscience and Remote Sensing, 43 (4); 

	Nirchio, F., Sorgente, M., Giancaspro, A., Biamino, W., Parisato, E., Ravera, R., Trivero, P., Automatic detection of oil spills from SAR images (2005) International Journal of Remote Sensing, 26 (6), pp. 1157-1174., DOI 10.1080/01431160512331326558; 

	O'Brien, G.W., Lawrence, G.M., Williams, A.K., Glenn, K., Barrett, A.G., Lech, M., Edwards, D.S., Summons, R.E., Yampi Shelf, Browse Basin, North-West Shelf, Australia: A test-bed for constraining hydrocarbon migration and seepage rates using combinations of 2D and 3D seismic data and multiple, independent remote sensing technologies (2005) Marine and Petroleum Geology, 22 (4 SPEC. ISS.), pp. 517-549., DOI 10.1016/j.marpetgeo.2004.10.027, PII S0264817205000280; 

	Okay, A.I., Sengor, A.M.C., Gorur, N., Kinematic history of the opening of the Black Sea and its effect on the surrounding regions (1994) Geology, 22 (3), pp. 267-270; 

	Pellemans, A.H.J.M., Bos, W.G., Konnings, H., Van Swol, R.W., Oil spill detection on the North Sea using ERS-1 SAR data. Beleids Commisie Remote Sensing (1995) BCRS Report, pp. 94-30; 

	Roberts, D.G., Regional and petroleum geology of the Black Sea and surrounding region (1998) Marine and Petroleum Geology, 15 (4), pp. 381-383., 10.1016/S0264-8172(98)00027-0; 

	Robinson, A.G., Rudat, J.H., Banks, C.J., Wiles, R.L.F., Petroleum geology of the Black Sea (1996) Marine and Petroleum Geology, 13 (2), pp. 195-223., DOI 10.1016/0264-8172(95)00042-9; 

	Rollet, N., Logan, G.A., Kennard, J.M., O'Brien, P.E., Jones, A.T., Sexton, M., Characterisation and correlation of active hydrocarbon seepage using geophysical data sets: An example from the tropical, carbonate Yampi Shelf, Northwest Australia (2006) Marine and Petroleum Geology, 23 (2), pp. 145-164., DOI 10.1016/j.marpetgeo.2005.10.002, PII S0264817205001273; 

	Rudorff, F.M., Gherardi, D.F.M., Coral reef detection using SAR/RADARSAT-1 images at Costa dos Corais, PE/AL, Brazil (2008) Brazilian Journal of Oceanography, 56 (2), pp. 85-96., 10.1590/S1679-87592008000200002; 

	Russ, J.C., (1992) The Image Processing Handbook, p. 445., CRC Boca Raton; 

	Ryerson, R.A., (1998) Manual of Remote Sensing: Imaging Radar, Vol. 2, , American Society for Photogrammetry and Remote Sensing, Wiley New York; 

	Shu, Y., Li, J., Yousif, H., Gomeset, G., Dark-spot detection from SAR intensity imagery with spatial density thresholding for oil-spill monitoring (2010) Remote Sensing of Environment, 114, pp. 2026-2035., 10.1016/j.rse.2010.04.009; 

	Smith, A.J.E., Melger, F.J., Using the cross-spectral phase to filter slicks in the ENVISAT ASAR wave mode product (2003) International Journal of Remote Sensing, 24 (24), pp. 5391-5396., DOI 10.1080/0143116031000156864; 

	Solberg, A.H.S., Storvik, G., Solberg, R., Volden, E., Automatic detection of oil spills in ERS SAR images (1999) IEEE Transactions on Geoscience and Remote Sensing, 37 (4), pp. 1916-1924., 10.1109/36.774704; 

	Solberg, A.H.S., Brekke, C., Husoy, P.O., Oil spill detection in Radarsat and Envisat SAR images (2007) IEEE Transactions on Geoscience and Remote Sensing, 45 (3), pp. 746-754., DOI 10.1109/TGRS.2006.887019; 

	Topouzelis, K.N., Oil spill detection by SAR images: Dark formation detection, feature extraction and classification algorithms (2008) Sensors, 8, pp. 6642-6659., 10.3390/s8106642; 

	Wackerman, C.C., Digital SAR image formation (1992) Microwave Remote Sensing if Sea Ice. Geophysical Monograph 68, pp. 105-110., F.D. Carsey (eds). AGU Washington, DC. 10.1029/GM068p0105; 

	Williams, A., Lawrence, G., The role of satellite seep detection in exploring the South Atlantic's ultradeep water (2002) Surface Exploration Case Histories: Applications of Geochemistry, Magnetics, and Remote Sensing. AAPG Studies in Geology No. 48 and SEG Geophysical References Series No. 11, pp. 327-344., D. Schumacher L.A. LeSchack (eds). AAPG Boulder

	CORRESPONDENCE ADDRESS: Süzen, M.L.; Geological Engineering Department, Middle East Technical University, Inonu Bulvari, Ankara 06531, Turkey; email: suzen@metu.edu.tr

	ISSN: 01676369

	CODEN: EMASD

	PUBMED ID: 21380923

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Environ. Monit. Assess.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Muttin, F.

	6603590532;

	Umbilical deployment modeling for tethered UAV detecting oil pollution from ship

	(2011) Applied Ocean Research, 33 (4), pp. 332-343. Cited 39 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052880625&doi=10.1016%2fj.apor.2011.06.004&partnerID=40&md5=6e47d89ba40aeb6a54877046edf102aa

	

	DOI: 10.1016/j.apor.2011.06.004

	AFFILIATIONS: Engineering School EIGSI La Rochelle, 26 rue de Vaux-de-Foletier, F17041 La Rochelle Cedex 1, France

	ABSTRACT: Oil slick detection and guiding of oil recovery ship by using on board tethered UAV need a non-linear dynamic model for the aerial umbilical including variable length domain and material elasticity. Considering the flight phases constraints and the system definition, two continuous models are presented using a Lagrangian approach or an updated Lagrangian one, both including different kinds of boundary condition at the umbilical bottom end. At the winch position, during a take-off or landing (TOL) phase flight, a geometrical singularity occurs in the Lagrangian approach while in the updated Lagrangian one, a difference exists between the unstrained curvilinear coordinate velocity and the strained umbilical material point velocity. Properties of internal strain energy and non-linear strain measure permit to characterize the regularity of the longitudinal and transversal umbilical displacements. From the continuous models we deduce the discrete finite-element models. Numerical examples with until eleven nodes are given, including the case of an emergency flight phase. Applications of this captive aerial detection system are equally discussed. © 2011 Elsevier Ltd.

	AUTHOR KEYWORDS: Internal strain energy;  Oil-spill detection;  Unmanned aerial vehicle;  Updated Lagrangian method;  Variable length cable

	INDEX KEYWORDS: Aerial detection; Continuous models; Curvilinear coordinate; Finite-element models; Flight phase; Flight phasis; Internal strains; Lagrangian; Lagrangian approaches; Material point velocity; Non-linear dynamics; Nonlinear strain; Numerical example; Oil pollution; Oil recoveries; Oil-slick detection; Updated Lagrangian method; Variable length, Elasticity; Finite element method; Pollution detection; Ships; Strain energy; Unmanned aerial vehicles (UAV); Unmanned vehicles, Lagrange multipliers, boundary condition; coordinate; detection method; discrete element method; finite element method; Lagrangian analysis; numerical model; oil spill; unmanned vehicle

	FUNDING DETAILS: Agence de l'Environnement et de la MaÃ®trise de l'Energie, ADEME.

	FUNDING TEXT 1: This research is supported by the French Research Agency ANR and ADEME , under the RAPACE project grant no. ANR-05-ECOT-018-05 . The author acknowledge the French framework ECOTECH , dedicated to the “Environmental Technologies and Sustainable Development”. The company GEOCEAN , the network RITMER and the “Pôle Mer Bretagne” are gratefully acknowledged. The author thanks Mr. S. Nouchi and Dr. B. Variot for their valuable advices.

	REFERENCES: (2004), Centre de Documentation de Recherche et d'Expérimentations sur les Pollutions Accidentelles des Eaux (CEDRE), L'Observation Aérienne des Pollutions Pétrolières en Mer, Operational Guide; July; Robbe, N., Hengstermann, T., Remote sensing of marine oil spills from airborne platforms using multi-sensor systems (2006) Proceedings of water pollution VIII, pp. 347-355., WIT Press, C.A. Brebbia, J.S. Antunes do Carmo (Eds.); 

	Fingas, M.F., Brown, C.E., Review of oil spill remote sensing (1997) Spill Science & Technology Bulletin, 4 (4), pp. 199-208; 

	(2004), http://www.bonnagreement.org, Bonn Agreement. Bonn Agreement Aerial Surveillance Handbook; Poddubnyi, V.N., Shamarin, Y., Kholopova, V.V., Study of the nonlinear dynamics of self-propelled submersibles with allowance for the effect of the cable (1997) International Applied Mechanics (Translation of Prikl Mekh), 33 (1), pp. 72-77; 

	Stanney, K.A., Rahn, C.D., Response of a tethered aerostat to simulated turbulence (2006) Communications in Nonlinear Science and Numerical Simulation, 11 (6), pp. 759-776; 

	Kang, W., Lee, I., Analysis of tethered aerostat response under atmospheric turbulence considering nonlinear cable dynamics (2009) Journal of Aircraft, 46 (1), pp. 343-348; 

	Khantsis, S., Bourmistrova, A., UAV controller design using evolutionary algorithms (2005) Advances in Artificial Intelligence. Lecture Notes in Computer Science, pp. 1025-1030; 

	Prabhakar, S., Buckham, B., Dynamics modeling and control of a variable length remotely operated vehicle tether, OCEANS 2005 (2005) Proceedings of MTS/IEEE, 2, pp. 1255-1262; 

	Buckham, B., Driscoll, F.R., Nahon, M., Development of a finite element cable model for use in low-tension dynamics simulation (2004) Journal of Applied Mechanics, 71 (4), pp. 476-485; 

	Banerjee, A.K., Do, V.N., Deployment control of a cable connecting a ship to an underwater vehicle (1995) Applied Mathematics and Computation, 70 (2-3), pp. 97-116; 

	Rustad, A.M., Larsen, C.M., Sorensen, A.J., FEM modelling and automatic control for collision prevention of top tensioned risers (2008) Marine Structures, 21, pp. 80-112; 

	Muttin, F., Coupez, T., Bellet, M., Chenot, J.L., Lagrangian finite element analysis of time-dependent viscous free-surface flow using an automatic remeshing technique. Application to metal casting flow (1993) International Journal for Numerical Method in Engineering, 36, pp. 2001-2015; 

	Germain, P., (1986) Mécanique des Milieux Continus, Ellipses, , Ecole Polytechnique; 

	Haug, E., Powell, G.H., Analytical shape finding for cable nets (1972) Proceedings of LASS Pacific symposium, part II on tension structures and space frames, Architectural Institute of Japan, pp. 83-92; 

	Lerbet, J., About the automatic generation of equations of curvilinear systems (2007) Nonlinear Dynamics, 52 (1-2), pp. 151-158; 

	Chatanin, W., Loutsiouk, A., Chucheepsakul, S., Applications of Lie group analysis to the equations of motion of inclined unsagged cables (2008) Applied Mathematical Sciences, 2 (46), pp. 2259-2269; 

	http://www.nasm.edu/research/aero/aircraft/focke_achgelis.htm, Focke-Achgelis Fa 330A-1. Bachstelze (bergeronnette). Washington, USA: National Air and Space Museum; Pflimlin, J.M., Hamel, T., Souères, P., Nonlinear attitude and gyroscope's bias estimation for a VTOL UAV (2007) International Journal of Systems Science, 38 (3), pp. 197-210; 

	Kamman, J.W., Huston, R.L., Multibody dynamics modeling of variable length cable systems (2001) Multibody System Dynamics, 5 (3), pp. 211-221; 

	Aubree, M., Belorgey, M., Experimental analysis of the wake and local stresses made by uniform fluid flow on a cylindric curved structure with a great bend (1993), Ph.D. dissertation. University of Le Havre; Garratt, J.R., Review of drag coefficients over oceans and continents (1977) Monthly Weather Review, 105 (7), pp. 915-929; 

	Maat, N., Makin, V.K., Numerical simulation of air flow over breaking waves (1992) Boundary-Layer Meteorology, 60 (1-2), pp. 77-93; 

	Destuynder, P., Fabre, C., A Modeling of springing, whipping and slamming for ships (2009) Communications on Pure and Applied Analysis, 8 (1), pp. 209-235; 

	Katz, C., Gauthier, R., Oil Spill Response Technology Initiation Decision Report to the Pollution Abatement Ashore Program (2007), Report US Navy and SSC San Diego; DecemberCORRESPONDENCE ADDRESS: Muttin, F.; Engineering School EIGSI La Rochelle, 26 rue de Vaux-de-Foletier, F17041 La Rochelle Cedex 1, France; email: muttin@eigsi.fr

	ISSN: 01411187

	CODEN: AOCRD

	LANGUAGE OF ORIGINAL DOCUMENT: English

	ABBREVIATED SOURCE TITLE: Appl. Ocean Res.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Morović, M., Ivanov, A.

	6603937205;7404526065;

	Oil spill monitoring in the Croatian Adriatic waters: Needs and possibilities [Nadzor raspodjele uljnih mrlja u hrvatskom dijelu jadranskog mora: Potrebe i mogućnosti]

	(2011) Acta Adriatica, 52 (1), pp. 45-56. Cited 10 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862493795&partnerID=40&md5=9ae3234b6d0ea7d3a47276e6b96fef67

	

	AFFILIATIONS: Institute of Oceanography and Fisheries, Šetalište I. Meštrovića 63, Split, 21000, Croatia; 

	P.P. Shirshov Institute of Oceanology, Russian Academy of Sciences, Nakhimovsky prospect 36, Moscow, 117997, Russian Federation

	ABSTRACT: A set of space borne synthetic aperture radar (SAR) images and geographic information system (GIS) can significantly contribute to monitoring and identification of oil spills floating on the sea surface. Initially, the GIS has been proven as an excellent management tool for resources assessment, oil spill response and planning, and damage assessment, but the possibilities of GIS mapping also integrate geographical, remote sensing, oil & gas production/infrastructure data and slick signatures detected by SAR. Data from different sources such as nautical charts, geo-databases, ground truth and remote sensing data combined in GIS reveal offshore/onshore oil sources, and estimate the intensity and evolution of oil pollution. SAR and GIS together can significantly improve identification and classification of oil spills, leading to the product - oil spill distribution maps. This approach, applied successfully in different water basins, can also be applied to oil spill monitoring/ mapping in Croatian waters of the Adriatic Sea - it can contribute to understanding the spatiotemporal distribution of oil spills in the Adriatic Sea and be an ideal tool for an oil spill monitoring system. In the framework of the Croatian initiative towards regional cooperation in the Adriatic Sea, such an approach represents a good national opportunity. In this paper, the properties of SAR imagery, as the most reliable source of oil spill information, are described. The possibilities of a combined SAR-GIS approach to oil spill monitoring and GIS databases as a management tools for the protection of the Adriatic Sea are discussed.

	AUTHOR KEYWORDS: Adriatic Sea;  GIS;  Monitoring and surveillance;  Oil spill mapping;  Oil spills;  SAR images

	INDEX KEYWORDS: environmental protection; GIS; identification method; mapping; oil spill; oil spill response; pollutant source; pollution control; pollution monitoring; satellite imagery; surveillance and enforcement; synthetic aperture radar, Adriatic Coast [Croatia]; Adriatic Sea; Croatia; Mediterranean Sea

	REFERENCES: Al-Muzaini, S., Jacob, P.G., Marine plants of the Arabian Gulf (1995) Environment International, 22 (1), pp. 369-376; 

	Alpers, W., Espedal, H., Oils and surfactants (2004) Synthetic Aperture Radar Marine User's Manual, pp. 263-276., U.S. Department of Commerce, Washington; 

	Alpers, W., Hühnerfuss, H., The damping of ocean waves by surface films: A new look at an old problem (1989) J. Geophys. Res, 94 (C5), pp. 6251-6265; 

	Bajić, M., Tomažić, I., Airborne hyperspectral system for oil-spill detection (2007) Proc. MSSF - 7 th EGEMP, , 13 June 2007, (presentation); 

	Bern, T.-I., Wahl, T., Andersson, T., Olsen, R., Oil spill detection using satellite based SAR: Experience from a field experiment (1992) Proc. 1st ERS-1 Symposium, 2, pp. 829-834., Cannes, France, 4-6 November; 

	Brekke, C., Solberg, A.H.S., Oil spill detection by satellite remote sensing (2005) Rem. Sens. Environ, 95, pp. 1-13; 

	(2007) Use and Analyse of Satellite SAR Images For Oil Spills Detection, , http://www.cedre.fr/en/publication/workshop/guide-sat.pdf, CEDRE, Centre de Documentacion de Recherche et d'Expérimentetion sur les Pollutions Acidentelles des Eaux; 

	Espedal, H.A., Oil spills and its look-alikes in ERS SAR imagery (1998) Earth Observ. Rem. Sens., Russian Academy of Sciences, 5, pp. 94-102; 

	Espedal, H.A., Johannessen, O.M., Johannessen, J.A., COASTWATCH'95 ERS 1/2 SAR detection of natural film on the ocean surface (1998) J. Geophys. Res, 92, pp. 24969-24982; 

	Ferraro, G., Bernardini, A., David, M., Meyer, R.S., Muellenhoff, O., Perković, M., Tarchi, D., Topouzelis, K., Towards an operational use of space imagery for oil pollution monitoring in the Mediterranean basin: A demonstration in the Adriatic Sea (2007) Marine Pollution Bulletin, 54, pp. 403-422; 

	Ferraro, G., Meyer-Roux, S., Muellenhoff, O., Pavliha, M., Svetak, J., Tarchi, D., Topouzelis, K., Long term monitoring of oil spills in European seas (2009) Int. J. of Rem. Sens, 30 (3), pp. 627-645; 

	Fingas, M.F., Brown, C.E., Review of oil spill remote sensing (1997) Spill Science & Technology Bulletin, 4 (4), pp. 199-208; 

	Franić, Z., Estimation of the Adriatic Sea water turnover time using fallout 90Sr as a radioactive tracer (2005) Journal of Marine Systems, 57, pp. 1-12; 

	Gade, M., Alpers, W., (1999) Using ERS-2 SAR Images For Routine Observation of Marine Pollution In European Coastal Waters, pp. 441-448., The Science of the Total Environment 237/238. Elsevier Science B.V. London; 

	Gade, M., Alpers, W., Hühnerfuss, H.H., Wismann, V.R., Lange, P.A., On the reduction of the radar backscatter by oceanic surface films: Scatterometer measurements and their theoretical interpretation (1998) Remote Sens. Environ, 66 (1), pp. 52-70; 

	(2010) ITOPF Handbook, , http://www.itopf.com/information-services/publications/documents/itopfhandbook2010.pdf; 

	Ivanov, A.Y., Application of SAR for monitoring of activity and environmental parameters during oil platform installation (2010) Int. J. Remote Sens, 31 (17-18), pp. 4835-4851; 

	Ivanov, A.Y., The oil spill from a shipwreck in the Kerch Strait: Radar monitoring and numerical modeling (2010) Int. J. Remote Sens, 31 (17-18), pp. 4853-4868; 

	Ivanov, A.Y., Remote Sensing of Oil Films in the Context of Global Changes (2011) Remote Sensing of the Changing Oceans, pp. 169-194., Springer-Verlag Berlin/Heidelberg; 

	Ivanov, A.Y., Litovchenko, K.T., Ermakov, S.A., Oil spill detection in the sea using Almaz-1 SAR (1998) J. Adv. Mar. Sci. Tech. Soci, 4 (2), pp. 281-288; 

	Ivanov, A.Y., Zatyagalova, V.V., A GIS approach to mapping of oil spills in the marine environment (2008) Int. J. Remote Sens, 29 (21), pp. 6297-6313; 

	(2006) Satellite Monitoring of Illicit Discharges From Vessels In the Seas Around Italy, 1999-2004, , JRC, EC/JRC, Ispra, Italy; 

	Krstulović, N., Studija O Utjecaju Na Okoliš Za Project Družba Adria- More (2004) Environmental Impact Study, pp. 1-291., and group of authors, Institute of Oceanography and Fisheries, Institute Rud{stroke}er Bošković, Croatian Hydrographic Institute; 

	Litovchenko, K., Ivanov, A., Oil spills on the Almaz-1 and ERS-1 SAR images: Results from the DOSE-91 experiment (2006) Surface Slicks and Remote Sensing of Air-Sea Interaction, pp. 299-313., In: M. Gade, H. Hühnerfuss, & G. Korenowski (Editors). Springer Verlag, Berlin/Heidelberg; 

	Litovchenko, K., Ivanov, A., Monitoringof oil spills in the North Caspian Sea using SAR imagery and multi-sensor satellite data (2009) Proc. 1st International Conference On Remote Sensing Techniques In «Disaster Management and Emergency Response In the Mediterranean Region», pp. 267-272., In: M. Oluić (Editor). 20-24 September 2008, Zadar, Croatia; 

	Lončar, J., Maradin, M., Environmental challenges sustainable development in the Croatian North Adriatic littoral region (2009) Razgledi, 31, pp. 159-173., http://www.ff.uni-lj.si/oddelki/geo/publikacije/dela/files/dela_31/10_loncar.pdf; 

	Lušić, Z., Kos, S., The Main Sailing Routes in the Adriatic (2006) Naše More, 53 (5-6), pp. 198-205., http://www.imo.org/conventions/contents.asp?doc_id=678&topic_id=258, Marpol, 2009; 

	Mosetti, F., A tentative attempt at determining the water flow through the Otranto Strait: The mouth of the Adriatic Sea, Criterion for applying the computation of dynamic heightanomalies on the water budget problems (1983) Boll. Oceanol. Teor. Appl, 17, pp. 143-163; 

	Müllenhoff, O., Bulgarelli, B., Ferraro, G., Topouzelis, K., The use of ancillary metocean data for the oil spill probability assessment in SAR images (2008) Fresenius Environ. Bull, 17 (9 b), pp. 1-8; 

	Physical Planning and Construction of Croatia, 2009/2010, , http://www.mzopu.hr/default.aspx?id=3970, Mzopu - Ministry of Environmental Protection; 

	Pavlakis, P., Sieber, A.J., Alexandry, S., Monitoring oil spill pollution in the Mediterranean with ERS SAR (1996) Earth Observation Quart, 52, pp. 13-16; 

	Shi, L., Ivanov, A.Y., He, M.-X., Zhao, C., Oil spill mapping in the western part of the East China Sea using synthetic aperture radar imagery (2008) Int. J. of Rem. Sens, 29 (21), pp. 6315-6329; 

	Valenzuela, G.R., Theories for the interaction of electromagnetic and oceanic waves -A review (1978) Bound.-Layer Meterol, 13, pp. 61-85

	CORRESPONDENCE ADDRESS: Morović, M.; Institute of Oceanography and Fisheries, Šetalište I. Meštrovića 63, Split, 21000, Croatia; email: morovic@izor.hr

	ISSN: 00015113

	LANGUAGE OF ORIGINAL DOCUMENT: English; Croatian

	ABBREVIATED SOURCE TITLE: Acta Adriat.

	DOCUMENT TYPE: Article

	PUBLICATION STAGE: Final

	SOURCE: Scopus

	

	Grimaldi, C.S.L., Casciello, D., Coviello, I., Lacava, T., Pergola, N., Tramutoli, V.

	57193402838;24467622900;35795272200;8539958200;6701496997;6701642652;

	An improved RST approach for timely alert and near real time monitoring of oil spill disasters by using AVHRR data

	(2011) Natural Hazards and Earth System Science, 11 (5), pp. 1281-1291. Cited 22 times.

	https://www.scopus.com/inward/record.uri?eid=2-s2.0-79955965428&doi=10.5194%2fnhess-11-1281-2011&partnerID=40&md5=684a120a36e7817c6d6e376a810c5019

	

	DOI: 10.5194/nhess-11-1281-2011

	AFFILIATIONS: Department of Engineering and Physics of the Environment (DIFA), University of Basilicata, Potenza, Italy; 

	Unità Operativa Territorio ed Attività Produttive, ARPA Lombardia, Milano, Italy; 

	Institute of Methodologies for Environmental Analysis (IMAA), National Research Council, Tito Scalo, Italy
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	ABSTRACT: Synthetic Aperture Radar (SAR) has been proven to be a useful tool for ocean oil spill detection due to its large coverage, independence of the day and night, and all-weather capability. In this article, we present a case study of the satellite SAR analysis and interpretation of oil spill in the offshore water of Hong Kong in the north of South China Sea in May 2010. The oil spill information, such as the location and coverage, was visually interpreted from two SAR images with a difference of 3 days. The probable oil spill drift and displacement were also analyzed using the two SAR images combined with several other data, such as the sea surface wind and the current directions. The preliminary results show that the detection of oil spill, determination of their characteristics, location of the pollution sources, and tracking trajectories of the oil spill could be illustrated by the two SAR images, which were provided by the Chinese University of Hong Kong (CUHK) Ground Receiving Station, supported by other auxiliary data. The operational satellite SAR for ocean oil spill monitoring will play an important role in the marine environment protection in the offshore water of Hong Kong. © 2010 Taylor & Francis.
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	ABSTRACT: It is useful method to detect targets by extracting difference in local patterns of Remote Sensing images. However, it has not been established yet. Especially, in case that the pattern has difficulty in representing mathematical description, automatic detection is difficult as well. In this case, the pattern extraction by experienced people visually is the most effective method at present. Therefore, we consider neural network as a model of human visual recognition process, and propose automatic pattern extraction method featured by neural network learning based on Infomax Learning Algorithm. We applied this method in extracting pattern of oil spills on the sea observed by SAR images, as an example, and demonstrate that target can be detected automatically. In order to save computer load in learning and detecting, process, we approximate the feature of these patterns by Gabor function and demonstrate that the target can be detected as almost same level. Hence, we demonstrate that the proposed method is effective for automatic target detection.
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	ABSTRACT: Oil spill incidents represent a large cost, economically and environmentally. It is of great importance to detect an oil spill as soon as possible after a leakage, in order to reduce the consequences. Wavex is a system for monitoring scaled directional wave spectra and sea surface currents from X-band radar images. The oil spill detection (OSD) system considered in this paper consists of the hardware and software modules of the Wavex system, in addition to software modules specific for oil detection purposes. The principle of measurement is based on the fact that areas covered by oil spill reflect less microwave power, due to the dampening of the sea surface capillary waves. The OSD system was thoroughly tested at a field trial carried out in October 2004 near the Troll field, off the west coast of Norway. The Norwegian Clean Seas Association for Operating Companies (NOFO) especially arranged the trial for this purpose. Six small releases of oil equivalents were discharged, and they could be detected and followed by the system during various wind and wave conditions. Images providing an average of the back-scattered intensity from various parts of the sea surface were shown to be useful for the system operator. Continuous surveillance of local areas is particularly helpful during the hours of darkness. Later, the data were reprocessed with a new and completely automatic oil detection algorithm using methods of image segmentation and object classification, and the oil was automatically detected. This algorithm is now implemented in the real-time system. More effort should be put into testing the system operation during marginal conditions, such as low wind speeds with non-optimal directions of sight and rougher sea states, as well as testing the system during various geometrical conditions.
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	ABSTRACT: A new automated methodology for oil spill detection is presented, by which full synthetic aperture radar (SAR) high-resolution image scenes can be processed. The methodology relies on the object-oriented approach and profits from image segmentation techniques to detected dark formations. The detection of dark formations is based on a threshold definition that is fully adaptive to local contrast and brightness of large image segments. For the detection process, two empirical formulas are developed that also permit the classification of oil spills according to their brightness. A fuzzy classification method is used to classify dark formations as oil spills or look-alikes. Dark formations are not isolated and features of both dark areas and sea environment are considered. Various sea environments that affect oil spill shape and boundaries are grouped in two knowledge bases, used for the classification of dark formations. The accuracy of the method for the 12 SAR images used is 99.5% for the class of oil spills, and 98.8% for that of look-alikes. Fresh oil spills, fresh spills affected by natural phenomena, oil spills without clear stripping, small linear oil spills, oil spills with broken parts and amorphous oil spills can be successfully detected.
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