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ABSTRACT  

 

Application of Artificial Neural Network Committee Machine (ANNCM) for the inversion of 

magnetic anomalies caused by a long-2D horizontal circular cylinder is presented. Although, the 

subsurface targets are of arbitrary shape, they are assumed to be regular geometrical shape for 

convenience of mathematical analysis. ANNCM inversion extract the parameters of the causative 

subsurface targets include depth to the centre of the cylinder (Z), the inclination of magnetic 

vector(Ɵ)and the constant term (A)comprising the radius(R)and the intensity of the magnetic 

field(I). The method of inversion is demonstrated over a theoretical model with and without 

random noise in order to study the effect of noise on the technique and then extended to real field 

data. It is noted that the method under discussion ensures fairly accurate results even in the 

presence of noise. ANNCM analysis of vertical magnetic anomaly near Karimnagar, Telangana, 

India, has shown satisfactory results in comparison with other inversion techniques that are in 

vogue.The statistics of the predicted parameters relative to the measured data, show lower sum 

error (91%) indicating that good matching and correlation is achieved between the measured and 

predicted parameters.  

 

KEYWORDS  

 

Magnetic anomaly, Artificial Neural Network, Committee machine, Levenberg – Marquardt 

algorithm, Hilbert transform, modified Hilbert transform, trial and error method. 

 

 

ORIGINAL SOURCE URL : http://aircconline.com/ijsc/V10N1/10119ijsc01.pdf 

 

http://airccse.org/journal/ijsc/current2019.html 

 

 

 

 

 

 

 

 

 

 

 

 

http://aircconline.com/ijsc/V10N1/10119ijsc01.pdf
http://airccse.org/journal/ijsc/current2019.html


REFERENCES 

 
[1] Alamdar K, Kamkare-Rouhani A & Ansari A H, (2015)“Interpretation of the magnetic datafrom 

anomaly 2c of Soork iron ore using the combination of the Euler deconvolutionand TDX filter”, Arabian 

Journal of Geosciences,Vol. 8, No.8, pp 6021-6035. 

 

[2] Amjadi A &Naji J, (2013)“Application of genetic algorithm optimization and leastsquare method for 

depth determination from residual gravity anomalies”, InternationalResearch Journal of Applied and 

Basic Sciences, Science explorer publications,Vol.5, No.5,pp 661-666. 

 

[3] Arkoprovo Biswas, (2016), “Interpretation of gravity and magnetic anomaly over thin sheet-type 

structure using very fast simulated annealing global optimization technique”, Modeling Earth Systems 

and Environment, 2:30, DOI 10.1007/s40808-016-0082-1. 

 

[4] Edwin KP, Chong & Stanislaw H Zak,(2001) An introduction to optimization, Secondedition, A 

Willey-Interscience Publication. 

 

[5] Fitian R Al-Rawi, (2009)“Magnetic depth estimation of dyke- like bodies by using 

Fraserfilter”,Journal of Al-Anbar University for Pure Science, Vol. 3, No.1, pp89-97. 

 

[6] Guoqing Ma &Lili Li., (2013)“Direct analytic signal (DAS) method in the interpretation ofmagnetic 

data”,Journal of Applied Geophysics, Vol.88, pp101-104. 

 

[7] Hagan M T &Menhaj M B., (1994)“Training feedforward networks with the Marquardt algorithm”, 

IEEE Transactions on Neural Networks, Vol. 5, No.6, pp 989-993. 

 

[8] Haykin S., (1999)Neural networks, A Comprehensive Foundation, 2nd edition, Prentice Hall,New 

Jersey, 842pages. 

 

[9] Ibrahim Kara, Mustafa Ozdemir& Ali IsmetKanli, (2003)“Magnetic interpretation ofhorizontal 

cylinders using displacement of the maximum and minimum by UpwardContinuation”,Journal of the 

Balkan Geophysical Society, Vol.6, No.1, pp 16-20. 

 

[10] Kaftan I,Sindirgi P &Akdemir O, (2014)“Inversion of self potential anomalies with multilayer 

perceptron neural networks”, Pure and Applied Geophysics, Vol.171, No.8, pp 1939-1949. 

 

[11] Karlik B &Olgac A V, (2011)“A performance analysis of various activation functions in generalized 

MLP architectures of neural networks”, International Journal of Artificial Intelligence and Expert 

Systems, Vol.1, No.4, pp 111-122. 

 

[12] Keating P&Pilkington M, (2004)“Euler deconvolution of the analytic signal and itsapplication to 

magnetic interpretation”,Geophysical Prospecting, Vol.52, pp165-182.  

 

 [13] Krasnopolsky V M, (2007)“Reducing uncertainties in neural network Jacobians andimproving 

accuracy of neural network emulations with ensemble approaches”, NeuralNetworks, Vol.20,No.4, pp 

454-461. 

 

[14] Lashin A & Din S S El, (2013)“Reservoir parameters determination using artificial neural networks: 

RasFanar field, Gulf of Suez, Egypt”, Arabian Journal of Geosciences, Vol.6, No.8, pp 

2789-2806. 

 



[15] Levenberg K, (1944)“A method for the solution of certain nonlinear problems in least 

squares”,Quarterly of Applied Mathematics, Vol.2, pp164-168. 

 

[16] Li Y & Oldenburg DW, (2003)“Fast inversion of large scale magnetic data using wavelettransforms 

and a logarithmic barrier method”,Geophysical Journal International, Vol.152,pp251-265. 

 

[17] Mansour A Al-Garni, (2009)“Interpretation of some magnetic bodies using neuralnetworks 

inversion”, Arabian Journal of Geosciences, Vol.2, No.2, pp 175-184. 

 

[18] Mansour A Al-Garni, (2011)“Spectral analysis of magnetic anomalies due to a 2-D horizontalcircular 

cylinder, A Hartley transforms technique”,SQU Journal for Science, Vol.16,pp 

45-56. 

 

[19] Marquardt D, (1963)“An algorithm for least-squares estimation of nonlinear parameters”,Journal of 

the Society for Industrial and Applied Mathematics, Vol.11, No.2, pp 431-441. 

 

[20] McCulloch W S & Pitts W, (1943)“A logical calculus for ideas imminent in nervous activity”, 

Bulletin of Mathematical Biophysics, Vol. 5, pp 115-133. 

 

[21] Mohan NL, Babu L, Sundararajan N&SeshagiriRao SV, (1990)“Analysis of magneticanomalies due 

to some two dimensional bodies using the Mellin transform”,Pure andApplied Geophysics,Vol.133, pp 

403-428. 

 

[22] Moreau F, Gilbert D, Holschneider M &Saracco G, (1999)“Identification of sources ofpotential 

fields with continuous wavelet transform,Basic theory”,J. Geophys. Res,Vol.104, pp5003-5013. 

 

[23] Murthy KSR& Mishra DC, (1980)“Fourier transform of the general expression for themagnetic 

anomaly due to long horizontal cylinder”,Geophysics, Vol.45, pp 1091-1093. 

 

[24] Naftaly U, Intrator N & Horn D, (1997)“Optimal ensemble averaging of neural networks”,Network: 

Computation in Neural Systems, Vol.8, pp 283-296. 

 

[25] Parker Gay Jr.S, (1965)“Standard curves for magnetic anomalies over long 

horizontalcylinders”,Geophysics, Vol.30, pp 818-828. 

 

[26] Pourghasemi H R, Pradhan B &Gokceoglu C, (2012)“Application offuzzy logic andanalytical 

hierarchy process (AHP) to landslide susceptibilitymapping at Harazwatershed, Iran”, Natural Hazards., 

Vol.63, No.2, pp 965-996. 

 

[27] RadhakrishnaMurthy I V, VisweswaraRao C &Gopala Krishna C, (1980)“A gradient method for 

interpreting magnetic anomalies due to horizontal circular cylinders, infinite dykes and vertical 

steps”,Journal of Earth System Science, Vol. 89, No. 1, pp31-42. 

 

[28] Rao BSR, RadhaKrishna Murthy IV&VisweswaraRao, (1973)“A direct method ofinterpreting 

gravity and magnetic anomalies, The case of a horizontal cylinder”,PAGEOPH, Vol.102, pp 67-72. 

 

[29] Rosenblatt F, (1958)“The perceptron: A probabilistic model for information storage and organization 

in the brain”, Psychological Review, Vol. 65, pp 386-408. 

 



 [30] SaumenMaiti, Vinit C Erram, Gautam Gupta & Ram Krishna Tiwari, (2012)“ANN basedinversion 

of DC resistivity data for groundwater exploration in hard rock terrain ofwestern Maharashtra (India)”. 

Journal of Hydrology, Vols.464–465: pp294-308. 

 

[31] Sibi P, Allwyn Jones S&Siddarth P, (2013)“Analysis of different activation functions usingback 

propagation neural networks”,Journal of Theoretical and Applied InformationTechnology, Vol.47,No.3, 

pp 1264-1268. 

 

[32] Srinivas Y., (1998)Modified Hilbert transform- A tool to the interpretation of geopotentialfield 

anomalies, Thesis, Osmania University, Hyderabad, India. 

 

[33] Srinivas Y, Stanley Raj A, Muthuraj D,Hudson Oliver D &Chandrasekar N,(2010)“Anapplication of 

artificial neural network for the interpretation of three layer electricalresistivity data using feed forward 

back propagation algorithm”,Current Developmentin Artificial Intelligence, Vol.1, No.1-3, pp 1-11. 

 

[34] Sundararajan N, Mohan NL, VijayaRaghava MS&SeshagiriRao SV, (1985)“Hilberttransform in the 

interpretation of magnetic anomalies of various components due tothin infinite dyke”,PAGEOPH, 

Vol.123, pp557-566. 

 

[35] Sundararajan N, Umashankar B, Mohan NL&SeshagiriRao SV, (1989)“Directinterpretation of 

magnetic anomalies due to spherical sources-A Hilbert transformmethod”,Geophysical Transactions, 

Vol.35, No.3, pp 507-512. 

 

[36] Sundararajan N &Srinivas Y, (1996)“A modified Hilbert transform and its applications 

toselfpotential interpretation”, Journal of Applied Geophysics, Vol.36, pp. 137-143. 

 

[37] Sundararajan N, Srinivas Y&LaxminarayanaRao T,(2000)“Sundararajan Transform – a tool to 

interpret potential field anomalies”, Exploration Geophysics, Vol. 31, No. 4, pp622-628. 

 

[38] M.Tavakoli, A.NejatiKalateh&S.Ghomi, 2016, “The interpretation of magnetic anomalies by 3D 

inversion: A case study from Central Iran”, Journal of African Earth Sciences, Vol 115, pp. 85-91. 

 

[39] YunusLeventEkinci, ŞenolÖzyalın, PetekSındırgı, ÇağlayanBalkaya&GökhanGöktürkler, (2017), 

“Amplitude inversion of the 2D analytic signal of magnetic anomalies through the differential evolution 

algorithm”, Journal of Geophysics and Engineering, Vol. 14, pp. 1492-1508. 

 

[40] Wenyan Wu, Robert May, Graeme C Dandy&Holger R Maier., (2012), “A method forcomparing 

data splitting approaches for developing hydrological ANN models”,International Environmental 

Modelling and Software Society, 2012, Proceedingof the International Congress on Environmental 

Modelling and Software: Managing Resources of a Limited Planet, 6th Biennial Meeting, held in 

Leipzig,Germany, Seppelt R,Voinov A.A, Lange S &Bankamp D. (Eds.), pp. 1 – 8. 

 

Authors Biography 

 

Dr. M. Bhagwan Das post graduated in Mathematics from the Kakatiya University with 

gold  medal followedM.Philfrom University of Hyderabad and Ph.D in Mathematics 

from Osmania University, Hyderabad, India. He is currently head of the department, 

Mathematics at SreeTriveni Educational Institutions, Hyderabad. He worked on an 

inversion of geophysical problems using Neural Networks and Hilbert transformation 

with Prof. N. Sundararajan. His research is centered on development of new algorithms, 

Neural Networks, Wavelet Transforms, Fractals and their applications etc. 



 

 

Dr.NarasimmanSundararajan graduated in Mathematics from the University of Madras 

followed by an M.Sc(Tech) and Ph.D in Geophysics from Osmania University, India. 

Began a career as a Research Scientist and later switched over to teaching in Osmania 

University where he became a Professor in 2004. Currently he is in the Department of 

Earth Sciences, Sultan Qaboos University, Oman. Published more than 90 research 

papers in the leading International journals besides a book and a couple of Book 

chapters and supervised several Ph.Ds in Geophysics as well as Mathematics. Brought out a few 

innovative tools for processing and interpreting of various geophysical data besides mathematical concept 

called “Sundararajan Transform”.Implemented several research projects including one on Uranium 

exploration. Member of XIV Indian Scientific Expedition to Antarctica during 1994-95. Introduced a 

valid and viable approach to multidimensional Hartley transform in contrast with the definition of Prof R 

N Bracewell from Stanford University, USA. For his overall significant research contribution, Govt. of 

India has conferred upon him the National Award for Geosciences in 2007. His research interests are 

varied and wide including geophysical data processing, mineral and ground water exploration, earth 

quake hazard assessment studies etc. In 2015, Dr.Sundararajan joined as an Associate Editor of Arabian 

Journal of Geosciences(Springer) responsible for evaluating submission in the field of theoretical and 

applied geophysics. 


