List of Publications of Dr. Sankar K. Pal

List of 21 Books, 20 Conference Proceedings, 506 Research Papers (including 301 in
International Journals, 62 in Edited Books, 143 in Conference Proceedings), and 3 US Patents.

a) Articles Published in Journals

L.

10.

11.

12.

13.

14.

15.

16.

D. Dutta Majumder, A.K. Datta and S.K. Pal, “Computer Recognition of Telugu Vowel
sounds”, J. Comp. Soc. India, vol. 7, no. 1, pp. 14-20, 1976.

D. Dutta Majumder, S.K. Pal and B.B. Chaudhuri, “On Fast Algorithm for Reliability and
Cost of a Complex Network”, IEEE Trans. Reliability, vol. R-25, no. 4, p. 258, 1976.

D. Dutta Majumder and S.K. Pal, “On Some Applications of Fuzzy Algorithm in Man-
Machine Communication Research”, J. Inst. Electron. and Telecom. Engrs, vol. 23, no. 3, pp.
113-120, 1977.

S.K. Pal and D. Dutta Majumder, “Fuzzy Sets and Decision- making Approaches in Vowel
and Speaker Recognition”, IEEE Trans. Syst., Man and Cyberns., vol. SMC-7. no. 8, pp. 625-
629, 1977.

S.K. Pal and D. Dutta Majumder, “On Automatic Plosive Identification Using Fuzziness in
Property Sets” IEEE Trans. Syst. Man and Cyberns., vol. SMC-8, no. 4, pp. 302-308,1978.

S.K. Pal and D. Dutta Majumder, “Vowel Identification Using Piecewise Separation
Technique”, Indian J. Tech., vol. 16, no. 4, pp. 148-158, 1978.

S.K. Pal and D. Dutta Majumder, “Effect of Fuzzification on Plosive Cognition Systems”,
Int. J. Syst. Sci., vol. 9, no. 8, pp. 873-886, 1978.

S.K. Pal, AK. Datta and D. Dutta Majumder, “Adaptive Learning Algorithm in Classifi-
cation of Fuzzy Patterns: An Application to Vowels in CNC Context™, Int. J. Syst. Sci., vol.
9, no. 8, pp. 887-897, 1978.

S.K. Pal, AK. Datta and D. Dutta Majumder, “Computer Recognition of Vowel Sounds
Using a Self- Supervised Learning Algorithms”, J. Acoustic Soc. India, vol. VI, no. 4, pp. 117-
123, 1978.

S.K. Pal, AK. Datta and D. Dutta Majumder, “A Self- Supervised Vowel Recognition
System”, Pattern Recognition, vol. 12, no. 1, pp. 27-34, 1980.

S.K. Pal and R.A. King, “Image Enhancement Using Fuzzy Set”, Electronics Letters, vol. 16,
no. 10, pp. 376-378, 9th May 1980.

S.K. Pal and R.A. King, “Image Enhancement Using Smoothing with Fuzzy Set”, IEEE Trans.
Syst. Man and Cyberns., vol. SMC-11, no. 7, pp. 494-501, 1981.

S.K. Pal and R.A. King, “Histogram Equalisation with S and II Functions in Detecting X-
ray Edges”, Electronics Letters, vol. 17, no. 8, pp. 302-304, 16th April 1981.

S.K. Pal, “A Note on the Quantitative Measure of Image Enhancement through Fuzziness”,
IEEE Trans. Pattern Anal. Machine Intell., vol. PAMI-4, no. 2, pp. 204-208, 1982.

S.K. Pal, “Optimum Guard Zone for Self-Supervised Learning”, /IEE Proceedings, Part E,
vol. 129, no. 1, pp. 9-14, 1982.

M.R. Azimi Sadjadi, R.A. King and S.K. Pal, “Optimization Technique for the
Page 1 of 42



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Implementation of Two-Dimensional Recursive Digital Filters by Sectioning”, IEE Proceedings-
F, vol. 129, no. 5, pp. 373-380, 1982.

S.K. Pal and R.A. King, “On Edge Detection of X-ray Images Using Fuzzy Set”, IEEE Trans.
Pattern Anal. Machine Intell., vol. PAMI-5, no. 1, pp. 69-77, 1983.

S.K. Pal, R.A. King and A.A. Hashim, “Image Description and Primitive Extraction Using
Fuzzy Sets”, IEEE Trans. Syst. Man and Cyberns., vol. SMC-13, no. 1, pp. 94-100, 1983.

N.M. Nasrabadi, S.K. Pal and R.A. King, “Entropy-Coded Hybrid Differential Pulse-Code
Modulation™, Electronics Letters, vol. 19, no. 2, pp. 63-65, 1983.

S.K. Pal, R.A. King and A.A. Hashim, “Automatic Gray Level Thresholding Through Index
of Fuzziness and Entropy”, Pattern Recognition Letters, vol. 1, no. 3, pp. 141-146, 1983.

F. Deravi and S.K. Pal, “Gray Level Thresholding Using Second-order Statistics”, Pattern
Recogn. Letters, vol. 1, nos. 5-6, pp. 417-422, 1983.

A. Pathak, S.K. Pal and R.A. King, “Syntactic Recognition of Skeletal Maturity”, Pattern
Recognition Letters, vol. 2, no. 3, pp. 193-197, 1984.

S.K. Pal and B. Chakraborty, “Intraclass and Interclass Ambiguities (Fuzziness) in Feature
Evaluation™, Pattern Recognition Letters, vol. 2, no. 5, pp. 275-279, 1984.

S.A. Kwabwe, S.K. Pal and R.A. King, “Recognition of Bones from X-ray of the Hand”, Int.
J. Syst. Sci., vol. 16, no. 4, pp. 403-413, 1985.

C.A. Murthy, S.K. Pal and D. Dutta Majumder, “Correlation Between Two Fuzzy
Membership Functions”, Fuzzy Sets and Systems, vol. 17, no. 1, pp. 23-38, 1985.

S.K. Pal, “A Measure of Edge Ambiguity Using Fuzzy Sets”, Pattern Recognition Letters, vol.
4, no. 1, pp. 51-56, 1986.

A. Pathak and S.K. Pal, “A Generalized Learning Algorithm Based on Guard Zones”, Pattern
Recognition Letters, vol. 4, no. 2, pp. 63-69, 1986.

S.K. Pal and P.K. Pramanik, “Fuzzy Measures in Determining Seed Points in Clustering”,
Pattern Recognition Letters, vol. 4, no. 3, pp. 159-164, 1986.

M.K. Kundu and S.K. Pal, “Thresholding for Edge Detection Using Human Psychovisual
Phenomena”, Pattern Recognition Letters, vol. 4, no. 6, pp. 433-441, 1986.

A. Pathak and S.K. Pal, “Fuzzy Grammar in Syntactic Recognition of Skeletal Maturity
from X-ray”, IEEE Trans. Syst. Man and Cyberns., vol. 16, no. 5, pp. 657-667, 1986.

S.K. Pal and B. Chakraborty, “Fuzzy Set Theoretic Measures for Automatic Feature Eval-
uation”, IEEE Trans. Syst. Man and Cyberns.,vol. 16, no. 5, pp. 754-760, 1986.

A. Pathak and S.K. Pal, “On the Convergence of A Self- Supervised Vowel Recognition
System”, Pattern Recognition, vol. 20, no. 2, pp. 237-244, 1987.

S.K. Pal and N.R. Pal, “Segmentation Using Contrast and Homogeneity Measures”, Pattern
Recognition Letters, vol. 5, no. 4, pp. 293-304, 1987.

S.K. Pal, “Image Enhancement and A Quantitative Index Using Fuzzy Sets”, Int. J. Syst.
Sci., vol. 18, no. 9, pp. 1783- 1797, 1987.

C.A. Murthy, S.K. Pal and D. Dutta Majumder, “Representation of Fuzzy Operators Using
Ordinary Sets”, IEEE Trans. Syst., Man and Cyberns., vol. 17, no. 5, pp. 840-847, 1987.

Page 2 of 42



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

S.K. Pal and N.R. Pal, “Segmentation Based on Measures of Contrast, Homogeneity, and
Region Size”, IEEE Trans. Syst. Man and Cyberns., vol. 17, no. 5, pp. 857-868, 1987.

A. Pathak-Pal and S.K. Pal, “Learning with Mislabelled Training Samples Using Stochastic
Approximation”, IEEE Trans. Syst. Man and Cyberns., vol. 17, no. 6, pp. 1072-1077, 1987.

S.K. Pal and A. Rosenfeld, “Image Enhancement and Thresholding by Optimization of Fuzzy
Compactness”, Pattern Recognition Letters, vol. 7, no. 2, pp. 77-86, 1988.

S.K. Pal, A. Pathak and C. Basu, “Dynamic Guard Zone for Self-Supervised Learning”,
Pattern Recognition Letters, vol. 7, no. 3, pp. 135-144, 1988.

S.K. Pal, “Ambiguity and Decision Making in Image Analysis and Expert System: Fuzzy
Mathematical Approach”, (Invited Paper), J. Inst. Electron. and Telecom. Engrs. (Special Issue
on Fifth Generation Computer System), vol. 34, no. 3, pp. 246-257, 1988.

S.N. Biswas, S.K. Pal and D. Dutta Majumder, “Binary Contour Coding Using Bezier
Approximation”, Pattern Recognition Letters, vol. §, no. 4, pp. 237-249, 1988.

M.K. Kundu and S.K. Pal, “A Note on Gray Level-Intensity Transformation: Effect on HVS
Thresholding”, Pattern Recognition Letters, vol. 8, no. 4, pp. 257-269, 1988.

M.K. Kundu and S.K. Pal, “Edge Detection Based on Human Visual Response”, Int. J. Syst.
Sci., vol. 19, no. 12, pp. 2523- 2542, 1988.

S.N. Biswas and S.K. Pal, “Approximate Coding of Digital Contours”, I[EEE Trans. Syst.,
Man and Cyberns., vol. 18, no. 6, pp. 1056-1066, 1988.

N.R. Pal and S.K. Pal, “Entropic Thresholding”, Signal Processing, vol. 16, no. 2, pp. 97-
108, 1989.

S.K. Pal, “Fuzzy Skeletonization of Image”, Pattern Recognition Letters, vol. 10, no. 1, pp.
17-23, 1989.

N.R. Pal and S.K. Pal, “Object-Background Segmentation Using New Definitions of
Entropy”, IEE Proceedings-E, vol. 136, no. 4, pp 284-295, 1989.

A. Pal (Pathak) and S.K. Pal, “Generalized Guard Zone Algorithm (GGA) for Learning:
Automatic Selection of Threshold, Pattern Recognition, vol. 23, no. 3/4, pp. 325-335, 1990.

C.A. Murthy and S.K. Pal, “Fuzzy Thresholding : Mathematical Framework, Bound Functions
and Weighted Moving Average Technique”, Pattern Recognition Letters, vol. 11, no. 3, pp. 197-
206, 1990.

S.K. Pal and A. Bhattacharyya, “Pattern Recognition Techniques in Analyzing the Effect of
Thiourea on Brain Neurosecretory Cells”, Pattern Recognition Letters, vol. 11, no. 6, pp. 443-
452, 1990.

S.K. Pal and S. Mitra, “Fuzzy Dynamic Clustering Algorithm”, Pattern Recognition Letters,
vol. 11, no. 8, pp. 525- 535, 1990.

M.K. Kundu and S.K. Pal, “Automatic Selection of Object Enhancement Operator with
Quantitative Justification Based on Fuzzy Set Theoretic Measures”, Pattern Recognition
Letters, vol. 11, no. 12, pp. 811-829, 1990.

S.K. Pal and A. Ghosh, “Index of Area Coverage of Fuzzy Image Subsets and Object
Extraction”, Pattern Recognition Letters, vol. 11, no. 12, pp. 831-841, 1990.

A. Pal (Pathak) and S.K. Pal, “Effect of Wrong Samples on the Convergence of Learning
Processes”, Information Sciences, vol. 53, no. 3, pp. 191-201, 1991.
Page 3 of 42



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

S.K. Pal, “Fuzzy Tools For the Management of Uncertainty in Pattern Recognition, Image
Analysis, Vision and Expert System”, Int. J. Syst. Sci., vol. 22, no. 3, pp. 511-549, 1991.

N.R. Pal and S.K. Pal, “Image Model, Poisson Distribution and Object Extraction”, Int. J.
Patt. Recog. and Artificial Intell., vol. 5, no. 3, pp. 459-483, 1991.

S.K. Pal and A. Rosenfeld, “A Fuzzy Medial Axis Transformation Based on Fuzzy Disk”,
Pattern Recognition Letters, vol. 12, no. 10, pp. 585-590, 1991.

N.R. Pal and S.K. Pal, “Entropy: A New Definition and Its Applications”, /EEE Trans. Syst,
Man and Cyberns.,vol. SMC-21, no. 5, pp. 1260-1270, 1991.

A. Ghosh, N.R. Pal and S.K. Pal, “Image Segmentation Using Neural Networks”, Biological
Cybernetics, vol. 66, no. 2, pp. 151-158, 1991.

S.K. Pal and D.P. Mandal, “Fuzzy Logic and Approximate Reasoning: An Overview”, J. Inst.
Electron. Telecom. Engg. (Special Issue on Patt. Recog.), vol. 37, no. 5/6, pp. 548-560,
1991.

A. Pal (Pathak) and S.K. Pal, “Effect of Wrong Samples on the Convergence of Learning
Processes-I1I: A Remedy”, Information Sciences, vol. 60, no. 1/2, pp. 77-105, 1992.

C.A. Murthy and S.K. Pal, “Histogram Thresholding by Minimizing Gray Level Fuzziness”,
Information Sciences, vol. 60, no. 1/2, pp. 107-135, 1992.

S.K. Pal, “Fuzziness, Image Information and Uncertainty Management in Pattern
Recognition” (Invited Paper),J. Scientific Industrial Research, vol. 51, pp. 71-98, 1992.

S.K. Pal and D.P. Mandal, “Linguistic Recognition System Based on Approximate
Reasoning”, Information Sciences, vol. 61, no. 1/2, pp. 135-161, 1992.

N.R. Pal and S.K. Pal, “Higher Order Fuzzy Entropy and Hybrid Entropy of a Set”, Information
Sciences, vol. 61, no. 3, pp. 211-231, 1992.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Determining the Shape of a Pattern Class From
Sampled Points in R2”, Int. J. General Systems, vol. 20, no. 4, pp. 307-339, 1992.

S.K. Pal and A. Ghosh, “Image Segmentation Using Fuzzy Correlation”, Information
Sciences, vol. 62, no. 3, pp. 223-250, 1992.

S.K. Pal and A. Ghosh, “Fuzzy Geometry in Image Analysis”, Fuzzy Sets and Systems, vol.
48, no. 1, pp. 23-40, 1992.

A. Ghosh and S.K. Pal, “Neural Network, Self-Organisation and Object Extraction”, Pattern
Recognition Letters, vol. 13, no. 5, pp. 387-397, 1992.

S.K. Pal and L. Wang, “Fuzzy Medial Axis Transformation (FMAT): Practical Feasibility”,
Fuzzy Sets and Systems, vol. 50, no. 1, pp. 15-34, 1992.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Formulation of a Multivalued Recognition Sys-
tem”, IEEE Trans. Syst., Man and Cyberns., vol. 22, no. 4, pp. 607-620, 1992.

S.K. Pal and S. Mitra, “Multi-layer Perceptron, Fuzzy Sets and Classification”, IEEE Trans.
Neural Networks, vol. 3, no. 5, pp. 683-697, 1992. (This paper received the 1994 Outstanding paper
award from IEEE Neural Networks Council.)

S.K. Pal, “Fuzzy Set Theoretic Measures for Automatic Feature Evaluation-11", Information
Sciences, vol. 64, nos. 1-2, pp. 165-179, 1992.

S.K. Pal and A. Dasgupta, “Spectral Fuzzy Sets and Soft Thresholding”, Information
Page 4 of 42



75.

76.

77.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

89.

90.

91.

Sciences, vol. 65, nos. 1-2, pp. 65-97, 1992.

C.A. Murthy and S.K. Pal, “Bounds for Membership Function: Correlation Based Approach”,
Information Sciences, vol. 65, nos. 1-2, pp. 143-171, 1992,

N.R. Pal and S.K. Pal, “Some Properties of the Exponential Entropy”, Information Sciences,
vol. 66, nos. 1-2, pp. 119-137, 1992.

A. Ghosh, N.R. Pal and S.K. Pal, “Object Background Classification Using Hopfield Type
Neural Network ”, Int. J. Patt. Recog. and Artificial Intell., vol. 6, no. 5, pp. 989-1008, 1992.

A. Ghosh, N.R. Pal and S.K. Pal, “Self-organization for Object Extraction using Multilayer
Neural Network and Fuzziness Measures”, I[EEE Trans. Fuzzy Systems, vol. 1, no. 1, pp. 54-
68, 1993.

J. Basak, S. Chaudhury, S.K. Pal and D. Dutta Majumder, “Matching of Structural Shape
Descriptions with Hopfield Net”, International J. of Pattern Recognition and Artificial
Intelligence, vol. 7, no. 2, pp. 377-404, 1993.

S.K. Pal and L. Wang, “Fuzzy Medial Axis Transformation (FMAT): Image Representation,
Skeleton Extraction and Uncertainty Management in Computer Vision”, Sadhana, vol. 18,
Pt. 2, pp. 251-277, 1993.

S.K. Pal, “Uncertainty Management in Space Station Autonomous Research: Pattern
Recognition Perspective”, Information Sciences, vol. 72, nos. 1-2, pp. 1-63, 1993.

N.R. Pal and S.K. Pal, “A Review on Image Segmentation Techniques”, Pattern Recognition, vol.
26, pp. 1277-1294, 1993.

S.K. Pal, D. Bhandari, P. Harish and M. K. Kundu, “Cellular Neural Networks, Genetic
Algorithms and Object Extraction”, Far East Journal of Mathematical Sciences, vol. 1, pp. 139-
155, 1993.

S.K. Pal, D. Bhandari and M.K. Kundu, “Genetic Algorithms for Optimal Image
Enhancement”, Pattern Recognition Letters, vol. 15, no. 3, pp. 261-271, 1994,

D.P. Mandal, C.A. Murthy and S.K. Pal, “Utility of Multiple Choices in Detecting Ill- defined
Roadlike Structures”, Fuzzy Sets and Systems, vol. 64, no. 2, pp. 213-228, 1994.

S. Mitra and S.K. Pal, “Self-Organizing Neural Network as a Fuzzy Classifier”, I[EEE Trans.
Syst., Man and Cyberns., vol. 24, no. 3, pp. 385-399, 1994.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Theoretical Performance of a Multivalued
Recognition System”, [EEE Trans. Syst., Man and Cyberns., vol. 24, no. 7, pp. 1001-1021,
1994.

A. Ghosh, N.R. Pal and S.K. Pal, “Neural Computing: An Introduction and Some
Applications”, Student J. Inst. Electron. Telecom. Engg. (Invited Paper), vol. 35, pp. 105-125,
1994.

S. Mitra and S.K. Pal, “A Fusion of Fuzzy Sets and Layered Neural Networks at the Input,
Output and Neuronal Levels”, Indian J. of Pure and Applied Mathematics, vol. 25, pp.127-
141, 1994,

S. Mitra and S.K. Pal, “Logical Operation Based Fuzzy MLP for Classification and Rule
Generation”, Neural Networks, vol. 7, no. 2, pp. 353-373, 1994.

S.K. Pal and S. Mitra, “Fuzzy Versions of Kohonen’s Net and MLP Based Classification:
Performance Evaluation for Certain Non-convex Decision Regions”, Information Sciences,

Page 5 of 42



92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

vol. 76, nos. 3-4, pp. 297-337, 1994.

D. Bhandari, N.R. Pal and S.K. Pal, “Directed Mutation in Genetic Algorithms”,
Information Sciences, vol. 79, nos. 3-4, pp. 251-270, 1994.

S.K. Pal and D. Bhandari, “Selection of Optimal Set of Weights in a Layered Network using
Genetic Algorithms”, Information Sciences, vol. 80, nos. 3-4, pp. 213-234, 1994,

S.K. Pal and D. Bhandari, “Genetic Algorithms with Fuzzy Fitness Function for Object
Extraction Using Cellular Neural Networks”, Fuzzy Sets and Systems, vol. 65, nos. 2-3, pp.
129-139, 1994.

D.P. Mandal, C.A. Murthy and S.K. Pal, “A Remote Sensing Application of a Fuzzy
Classifier”, Int. J. Uncertainty, Fuzziness and Knowledge-Based Systems, vol. 2, no. 3, pp.
287-295, 1994.

S. Mitra, S.K. Pal and M.K. Kundu “Fingerprint Classification Using Fuzzy Multilayer
Perceptron™, Neural Computing and Applications, vol 2, no. 4, pp. 227-233, 1994.

S. Mitra and S.K. Pal, “Fuzzy Multi-layer Perceptron, Inferencing and Rule Generation”,
IEEE Trans. Neural Networks, vol. 6, no. 1, pp. 51-63, 1995.

L. Wang and S. K. Pal, “An Image Processing Algorithm Based on FMAT”, NASA Tech Brief,
vol. 19, no. 5, p. 92, 1995.

A. Ghosh, N.R. Pal and S.K. Pal, “Modeling of Component Failure in Neural Networks for
Robustness Evaluation: An Application to Object Extraction”, IEEE Trans. on Neural Networks,
vol. 6, no. 3, pp. 648-656, 1995.

S.K. Pal and A.B. Leigh, “Motion Frame Analysis and Scene Abstraction: Discrimination
Ability of Fuzziness Measures”, Journal of Intelligent & Fuzzy Systems, vol. 3, pp. 247-256,
1995.

S. Bandyopadhyay, C. A. Murthy and S.K. Pal, “Pattern Classification with Genetic
Algorithms™, Pattern Recognition Letters, vol. 16, no. 8, pp. 801-808, 1995.

J. Basak, N.R. Pal and S.K. Pal, “A Connectionist System for Learning and Recognition of
Structures: Application to Handwritten Characters™, Neural Networks, vol. 8, pp. 643-657,
1995.

J. Basak and S.K. Pal, “X-tron: An Incremental Connectionist Model for Category
Perception”, I[EEE Trans. Neural Networks, vol. 6, no. 5, pp. 1091-1108, 1995.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Uncertainty Handling in Remote Sensing Data
Analysis for Defence Application”, Defense Science Journal, vol. 45, pp. 303-306, 1995.

S.N. Biswas and S.K. Pal, “Image Coding Using Modified Bezier Bernstein Polynomial”,
Information Sciences, vol. 83, nos. 3-4, pp. 175-197, 1995.

J. Basak and S.K. Pal, “PsyCOP : A Psychologically Motivated Connectionist System for
Object Perception”, IEEE Trans. Neural Networks, vol. 6, no. 6, pp. 1337-1354, 1995.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Analysis of IRS Imagery for Detecting Man-made
Objects with a Multivalued Recognition System”, IEEE Trans. Syst., Man and Cyberns.,
Part A: Systems and Humans, vol. 26, no. 2, pp. 241-247, 1996.

S.K. Pal and S. Mitra, “Noisy Fingerprint Classification using Multi layered Perceptron with
Fuzzy Geometrical and Textural Features”, Fuzzy Sets and Systems, vol. 80, no. 2, pp. 121-
132, 1996.

Page 6 of 42



109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

S.N. Biswas, N.R. Pal and S.K. Pal, “Smoothing of Digital Images Using the Concept of
Diffusion Process”, Pattern Recognition, vol. 29, no. 3, pp. 497-510, 1996.

S.K. Pal and P.K. Srimani, “Neurocomputing: Motivation, Models and Hybridization”, /IEEE
Computer, vol. 29, no. 3, pp. 24-28, 1996.

M. Banerjee and S.K. Pal, “Roughness of a Fuzzy Set”, Information Science, vol. 93, no. 3/4,
pp. 235-246, 1996.

S. Mitra and S.K. Pal, “Fuzzy Self Organization, Inferencing and Rule Generation”, /IEEE
Trans. Syst. Man and Cyberns., Part A: Systems and Humans, vol. 26, no. 5, pp. 608-620,
1996.

S.K. Pal and N.R. Pal, “Soft Computing: Goals, Tools and Feasibility”, J. Inst. Electron.
and Telecom. Engrs. (Special Issue on Neural Networks), vol. 42, no. 4 & 5, pp. 195-205,
1996.

S. Mitra and S.K. Pal, “Neuro-fuzzy Expert Systems: Relevance, Features and Methodologies”,
J. Inst. Electron. and Telecom. Engrs. (Special Issue on Neural Networks), vol. 42, nos. 4 & 5,
pp- 335-347, 1996.

D. Bhandari, C.A. Murthy and S.K. Pal, “Genetic Algorithm with Elitist Model and its
Convergence”, Int. J. Patt. Recog. & Arti. Intell., vol. 10, no. 6, pp. 731-747, 1996.

J. Basak, C.A. Murthy and S.K. Pal, “A Self-organizing Network for Mixed Category
Perception”, Neurocomputing, vol. 10, no. 4, pp. 341-358, 1996.

S. Mitra, S.N. Sarbadhikari and S.K. Pal, “An MLP-based Model for Identifying qEEG in
Depression”, Int. J. Biomedical Computing, vol. 43, pp. 179-187, 1996.

S.K. Pal and A. Ghosh, “Neuro-fuzzy Computing for Image Processing and Pattern
Recognition”, Int. J. Syst. Sci., vol. 27, no. 12, pp. 1179-1193, 1996.

S. Bandyopadhyay and S.K. Pal, ‘“Pattern Classification with Genetic Algorithms:
Incorporation of Chromosome Differentiation™, Pattern Recognition Letters, vol. 18, no. 2,
pp. 119-131, 1997.

S.K. Pal and S.N. Sarbadhikari, “Classification of Distorted Overlapping Fingerprints with Fuzzy
Geometrical Features”, Int. J. Knowledge-based Intelligent Engg. Syst., vol. 1, no. 3, pp. 120-137,
1997.

S.K. Pal, S. De and A. Ghosh, “Designing Hopfield Type Networks using Genetic Algorithms
and its Comparison with Simulated Annealing”, Int. J. Patt. Recog. Art. Intell., vol. 11, no. 3,
pp. 447-461, 1997.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Determining the Shape of a Pattern Class: Extension
to RN”, Int. J. General Systems, vol. 26, no. 4, pp. 297-324, 1997.

S. Mitra, R.K. De and S.K. Pal, “Knowledge Based Fuzzy MLP for Classification and Rule
Generation”, /[EEE Trans. Neural Networks, vol. 8, no. 6, pp. 1338-1350, 1997.

RK. De, N.R. Pal and S.K. Pal, “Feature Analysis: Neural Network and Fuzzy Set
Theoretic Approaches”, Pattern Recognition, vol. 30, no. 10, pp. 1579-1590, 1997.

S.K. Pal and J. Basak, “Visual Pattern Recognition - Connectionist Perspective”, (Invited
Paper), Proc. National Academy of Sciences, India, vol. LXVII, Section-A, Part-111, pp. 205-
227, 1997.

Page 7 of 42



126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

B. Uma Shankar, C.A. Murthy and S.K. Pal, “A New Gray Hough Transform for Region
Extraction from IRS Images”, Pattern Recognition Letters, vol. 19, no. 2, pp. 197-204, 1998.

S.K. Pal, “Soft Computing Tools and Pattern Recognition” (Invited Paper),J. Inst. Electron.
and Telecom. Engrs., vol. 44, nos. 1 & 2, pp. 61-87, 1998.

S. Bandyopadhyay, S.K. Pal and U. Maulik, “Incorporating Chromosom Differentiation in
Genetic Algorithms”, Information Sciences, vol. 104, nos. 3-4, pp. 293-319, 1998.

S.K. Pal, J. Basak and R.K. De, “Fuzzy Feature Evaluation Index and Connectionist
Realization”, Information Sciences, vol. 105, nos. 1-4, pp. 173-188, 1998.

S. De, S.K. Pal and A. Ghosh, “Genotypic and Phenotypic Assortative Mating in Genetic
Algorithm”, Information Sciences, vol. 105, nos. 1-4, pp. 209-226, 1998.

S. Bandyopadhyay, S.K. Pal and C.A. Murthy, “Simulated Annealing Based Pattern
Classification”, Information Sciences, vol. 109, nos. 1-4, pp. 165-184, 1998.

J. Basak, RK. De and S.K. Pal, “Fuzzy Feature Evaluation Index and Connectionist
Realization-II: Theoretical Analysis”, Information Sciences, vol. 111, nos. 1-4, pp. 1-17,
1998.

C.A. Murthy, D. Bhandari and S.K. Pal, “e-Optimal Stopping Time for Genetic Algorithm”,
Fundamenta Informaticae, vol. 35, nos. 1-4, pp. 91-111, 1998.

S. Mitra, M. Banerjee and S.K. Pal, “Rough Knowledge-Based Networks, Fuzziness and
Classification”, Neural Computing and Applications, vol. 7, no. 1, pp. 17-25, 1998.

S.N. Sarbadhikari, J. Basak, S.K. Pal and M.K. Kundu, “Noisy Fingerprints Classification
with Directional FFT Based Features using MLP”, Neural Computing and Applications, vol. 7,
no. 2, pp. 180-191, 1998.

J. Basak, RK. De, and S.K. Pal, “Unsupervised Feature Selection Using Neuro-fuzzy
Approach”, Pattern Recognition Letters, vol. 19, no. 13, pp. 997-1006, 1998.

S. Bandyopadhyay, C.A. Murthy and S.K. Pal, “Pattern Classification with Genetic
Algorithms: Determination of H”, Pattern Recognition Letters, vol. 19, no. 13, pp. 1171-
1181, 1998.

S.K. Pal, S. Bandyopadhyay and C.A. Murthy, “Genetic Algorithms for Generation of Class
Boundaries”, IEEE Trans. Syst., Man and Cyberns. Part B: Cybernetics, vol. 28, no. 6, pp.
816-828, 1998.

M. Banerjee, S. Mitra and S.K. Pal, “Rough Fuzzy MLP: Knowledge Encoding and
Classification”, IEEE Trans. Neural Networks, vol. 9, no. 6, pp. 1203-1216, 1998.

S.K. Pal, “Fuzzy Models for Image Processing and Applications” (Invited Paper), Proc.
Indian National Science Academy, Part A, vol. 65, no. 1, pp. 73-90, 1999.

S. Bandyopadhyay and S.K. Pal, “Relation Between VGA Classifier and MLP:
Determination of Network Architecture”, Fundamenta Informaticae (Special Issue on Soft
Computing), vol. 37, nos. 1-2, pp. 177-199, 1999.

S. Bandyopadhyay, C.A. Murthy and S.K. Pal, “Theoretical Performance of Genetic Pattern
Classifier” (Invited Paper),J. Franklin Institute, vol. 336, pp. 387-422, 1999.

J. Basak and S.K. Pal, “Hough Transform Network™, Electronics Letters, vol. 35, pp. 577-578,
1999.

Page 8 of 42



144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

J. Basak and S.K. Pal, “Connectionist Object Recognition - Methods and Methodologies”,
Int. J. Syst. Sci., vol. 30, no. 8, pp. 823-848, 1999.

R.K. De, J. Basak and S.K. Pal, “Neuro-fuzzy Feature Evaluation with Theoretical
Analysis”, Neural Networks, vol. 12, no. 10, pp. 1429-1455, 1999.

S.K. Pal, RK. De and J. Basak, “Unsupervised Feature Evaluation: A Neuro-fuzzy
Approach”, IEEE Trans. Neural Networks, vol. 11, no. 2, pp. 366-376, 2000.

D. Zhang and S.K. Pal, “Parallel System Design for Time-Delay Neural Networks”, /EEE
Trans. Syst., Man and Cyberns., Part C: Application and Reviews, vol. 30, no. 2, pp. 265-
275, May 2000.

R.K. De and S.K. Pal, “Pattern Classification using Fuzzy Sets and Neural Nets: A Case-
based Approach”, Int. J. Engg. Intell. Syst., vol. 8, no. 2, pp. 103-108, 2000.

D. Zhang and S.K. Pal, “A Fuzzy Clustering Neural Networks (FCN) System Design
Methodology”, IEEE Trans. Neural Networks, vol. 11, no. 5, pp. 1174-1177, 2000.

S. Bandyopadhyay, C.A. Murthy and S.K. Pal, “VGA Classifier: Design and Applications”,
IEEE Trans. Syst., Man and Cyberns., Part B: Cybernetics, vol. 30, no. 6, pp. 890-895, 2000.

P. Mitra, S. Mitra and S.K. Pal, “Staging of Cervical Cancer with Soft Computing”, /[EEE
Trans. Bio-Medical Engineering, vol. 47, no. 7, pp. 934-940, 2000.

S.K. Pal, A. Ghosh and B. Uma Shankar, “Segmentation of Remote Sensing Images with
Fuzzy Thresholding, and Quantitative Evaluation”, Int. J. Remote Sensing, vol. 21, no. 11,
pp. 2269-2300, 2000.

S. Mitra, P. Mitra and S.K. Pal, “Evolutionary Modular Design of Rough Knowledge- Based
Network using Fuzzy Attribute”, Neurocomputing (Special Issue on Rough-Neuro Computing),
vol. 36, nos. 1-4, pp. 45-66, 2001.

S. Bandyopadhyay and S.K. Pal, “Pixel Classification using Variable String Genetic Algorithms
with Chromosome Differentiation”, IEEE Trans. Geoscience & Remote Sensing, vol. 39, no.
2, pp- 303-308, 2001.

P. Mitra, S. Mitra and S.K. Pal, “Evolutionary Modular MLP with Rough Sets and ID3
Algorithm for Staging of Cervical Cancer”, Neural Computing and Applications, vol. 10, no. 1,
pp. 67-76, 2001.

PK. Singal, S. Mitra and S.K. Pal, “Incorporation of Fuzziness in ID3 and Generation of
Network Architecture”, Neural Computing and Applications, vol. 10, no. 2, pp. 155-164, 2001.

RK. De and S.K. Pal, “A Connectionist Model for Selection of Cases”, Information
Sciences, vol. 132, nos. 1-4, pp. 179-194, 2001.

S.K. Pal, “Fuzzy Image Processing and Recognition: Uncertainties Handling and
Applications” (Invited Paper), Int. J. Image & Graphics, vol. 1, no. 2, pp. 169-195, 2001.

S. Bandyopadhyay, C.A. Murthy and S.K. Pal, “Supervised Pattern Classification by Sur-
face Fitting with Genetic Algorithm”, Proc. INSA-A, vol. 67, no. 2, pp. 295-314, 2001.

S. Choudhury, S. Mitra and S.K. Pal, “Modes of Radiowave Propagation: Neural Learning”,
Indian J. Physics, vol. 75B, no. 3, pp. 247-249, 2001.

S.K. Pal, S. Bandyopadhyay and C.A. Murthy, “Genetic Classifiers for Remotely Sensed Images:
Comparison with Standard Methods”, Int. J. Remote Sensing, vol. 22, no. 13, pp. 2545-2569,
2001.

Page 9 of 42



162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

S. Mitra, S.K. Pal and P. Mitra, “Data Mining in Soft Computing Framework: A Survey”,
IEEE Trans. Neural Networks, vol. 13, no. 1, pp. 3-14, 2002.

P. Mitra, C.A. Murthy and S.K. Pal, “Unsupervised Feature Selection using Feature
Similarity”, IEEE Trans. Pattern Anal. Machine Intell., vol. 24, no. 3, pp. 301-312, 2002.
(Erratum: [/EEE Trans. Pattern Anal. Machine Intell., vol 24, no. 6, pp. 721, 2002)

R.K. De, J. Basak and S.K. Pal, “Unsupervised Feature Extraction using Neuro-fuzzy
Approaches”, Fuzzy Sets and Systems, vol. 126, no. 3, pp. 277-291, 2002.

P. Mitra, C.A. Murthy and S.K. Pal, “Density Based Multiscale Data Condensation”, /EEE
Trans. Pattern Analysis Machine Intell., vol. 24, no. 6, pp. 734-747, 2002.

S.K. Pal, V. Talwar and P. Mitra, “Web Mining in Soft Computing Framework: Relevance,
State of the Art and Future Directions”, I[EEE Trans. Neural Networks, vol. 13, no. 5, pp.
1163-1177, 2002.

S.K. Pal and P. Mitra, “Multispectral Image Segmentation using Rough Set Initialized EM
Algorithm”, IEEE Trans. Geoscience & Remote Sensing, vol. 40, no. 11, pp. 2495-2501, 2002.

C. Acharya and S.K. Pal, “Probabilistic Graphical Model Based Approach to Genetic
Algorithm Design”, J. Inst. Electron. and Telecom. Engrs. (Special Issue on Evolutionary
Computation in Engineering Science), vol. 48, no. 5, pp. 339-347, 2002.

S. Mitra, K. M. Konwar and S.K. Pal, “A Fuzzy Decision Tree, Linguistic Rules and Fuzzy
Knowledge-Based Network: Generation and Evaluation”, [EEE Syst., Man and Cyberns., Part
C: Application and Reviews, vol. 32, no. 4, pp. 328-339, 2002.

D. Zhang, H. Peng, J. Zhou and S.K. Pal, “A Novel Face Recognition System using Hybrid
Neural and Dual Eigenspaces Methods”, IEEE Trans. Syst, Man and Cyberns., Part A:
Systems and Humans, vol. 32, no. 6, pp. 787-793, 2002.

S.K. Pal, S. Mitra and P. Mitra, “Rough Fuzzy MLP: Modular Evolution, Rule Generation
and Evaluation”, IEEE Trans. Knowledge and Data Engineering, vol. 15, no. 1, pp. 14-25,
2003.

P. Mitra, S.K. Pal and M. A. Siddiqi, “Nonconvex Clustering Using Expectation Maximization
Algorithm with Rough Set Initialization”, Pattern Recognition Letters (Special Issue on Rough
Sets, Pattern Recognition and Data Mining), vol. 24, pp. 863-873, 2003.

A. Roy and S.K. Pal, “Fuzzy Discretization of Feature Space for a Rough Set Classifier”, Pattern
Recognition Letters (Special Issue on Rough Sets, Pattern Recognition and Data Mining), vol. 24,
pp. 895-902, 2003.

S. De, A. Ghosh and S.K. Pal, “Incorporating Ancestors’ Influence in Genetic Algorithms”,
Applied Intelligence, vol. 18, pp. 7-25, 2003.

S. Choudhury, S. Mitra and S.K. Pal, “Neuro-fuzzy Classification and Rule Generation of Modes
of Radiowave Propagation”, [EEE Trans. Antennas & Propagation, vol. 51, no. 4, pp. 862-871,
2003.

S.K. Pal and P. Mitra, “Case Generation using Rough Sets with Fuzzy Representation”, I[EEE
Trans. Knowledge and Data Engineering, vol. 16, no. 3, pp. 292-300, 2004.

P. Mitra, C.A. Murthy and S.K. Pal, “A Probabilistic Algorithm for Active Support Vector
Learning”, IEEE Trans. Pattern Analysis and Machine Intell., vol. 26, no. 3, pp. 413-418,
2004.

Page 10 of 42



178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

S.K. Pal, “Soft Data Mining, Computational Theory of Perceptions, and Rough-Fuzzy
Approach”, Information Sciences (Special Issue on Soft Computing Data Mining), vol. 163, no.
1-3, pp. 5-12, 2004.

P. Mitra, B. Uma Shankar and S.K. Pal, “Segmentation of Multispectral Remote Sensing
Images using Active Support Vector Machines”, Patt. Recog. Lett., vol. 25, no. 9, pp. 1067-
1074, 2004.

S. Bandyopadhyay, S.K. Pal and B. Aruna, “Multi-Objective GAs, Quantitative Indices and
Pattern Classification”, [EEE Trans. Syst., Man and Cyberns. Part B: Cybernetics, vol. 34,
no. 5, pp. 2088-2099, 2004.

S.K. Pal, B. Dasgupta and P. Mitra, “Rough Self Organizing Map”, Applied Intelligence
(Special issue on Soft Case Based Reasoning), vol. 21, no. 3, pp. 289-299, 2004.

S.C.K. Shiu and S.K. Pal, “Case-Based Reasoning: Concepts, Features and Soft Computing”,
Applied Intelligence (Special issue on Soft Case Based Reasoning) vol. 21, no. 3, pp. 233-
238, 2004.

S.K. Pal, B.L. Narayan and S. Dutta, “A Web Surfer Model Incorporating Topic Continuity”,
IEEE Trans. Knowledge and Data Engineering, vol. 17, no. 5, pp. 726-729, 2005.

J. Basak and S.K. Pal, “Theoretical Quantification of Shape Distortion in Fuzzy Hough
Transform”, Fuzzy Sets and Systems, vol. 154, no. 2, pp. 227-250, 2005.

S. Mitra and S.K. Pal, “Fuzzy Sets in Pattern Recognition and Machine Intelligence”, Fuzzy
Sets and Systems, (Invited Position Paper), vol. 156, no. 3, pp. 381-386, 2005.

S.S. Ray, S. Bandyopadhyay, P. Mitra and S.K. Pal, “Bioinformatics in Neurocomputing
Framework”, IEE Proc. Circuits, Devices and Systems (Special Issue), vol. 152, no. 5, pp.
556-564, 2005.

S.K. Pal, B. Uma Shankar and P. Mitra, “Granular Computing, Rough Entropy and Object
Extraction”, Patt. Recog. Letters, vol. 26, no. 16, pp. 2509-2517, 2005.

Y. Li, S.C.K. Shiu, S.K. Pal and J.N.K. Liu, “A Rough Set-Based Case-Based Reasoner for
Text Categorization”, Int. J. Approx. Reason. (Special Issue), vol. 41, no. 2, pp. 229-255,
2006.

Y. Li, S.C.K. Shiu and S.K. Pal, “Combining Feature Reduction and Case Selection in Building
CBR Classifiers”, IEEE Trans. Knowledge and Data Engineering, vol. 18, no. 3, pp. 415-429,
2006.

B.L. Narayan, C.A. Murthy and S.K. Pal, “Maxdiff KD-tree for Data Condensation”, Patt. Recog.
Lett., vol. 27, no. 3, pp. 187-200, 2006.

S.K. Pal, S. Bandyopadhyay and S.S. Ray, “Evolutionary Computation in Bioinformatics:
A Review”, IEEE Trans. Syst., Man and Cyberns. Part C, vol. 36, no. 5, pp. 601-615, 2006.

S. Saha, C. A. Murthy and S.K. Pal, “Rough Set Based Ensemble Classifier for Web Page
Classification”, Fundamenta Informaticae, vol. 76, nos. 1-2, pp. 171-187, 2007.

D. Sen and S.K. Pal, “Histogram Thresholding using Beam Theory and Ambiguity Measures”,
Fundamenta Informaticae (Special Issue), vol.75, nos.1-4, pp.483-504, 2007.

B.L. Narayan and S.K. Pal, “Stemming via Distribution Based Word Segregation for
Classification and Retrieval”, IEEE Trans. Syst., Man and Cyberns. Part B: Cybernetics,
vol. 37, no. 2, pp. 350-360, 2007.

Page 11 of 42



195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

S.S. Ray, S. Bandyopadhyay and S.K. Pal, “Dynamic Range Based Distance Measure for
Microarray Expressions and A Fast Gene Ordering Algorithm”, [EEE Transactions on Systems,
Man, and Cybernetics, Part B: Cybernetics, vol. 37, no. 3, pp. 742-749, 2007.

S.S. Ray, S. Bandyopadhyay and S.K. Pal, “Genetic Operators for Combinatorial
Optimization in TSP and Microarray Gene Ordering”, Applied Intelligence, vol. 26, no. 3, pp.
183-195, 2007.

P. Maji and S.K. Pal, “Protein Sequence Analysis using Relational Soft Clustering
Algorithms”, Int. J. Computer Mathematics, vol. 84, no. 5, pp. 599-617, 2007.

P. Maji and S.K. Pal, “Rough-Fuzzy C-Medoids Algorithm and Selection of Bio-Basis for
Amino Acid Sequence Analysis”, IEEE Trans. Knowledge and Data Engineering, vol. 19,
no. 6, pp. 859-872, 2007.

P. Maji and S.K. Pal, “Rough Set Based Generalized Fuzzy C-Means Algorithm and
Quantitative Indices”, IEEE Trans. Syst, Man and Cyberns. Part B: Cybernetics, vol. 37,
no. 6, pp. 1529-1540, 2007.

P. Maji and S.K. Pal, “RFCM: A Hybrid Clustering Algorithm Using Rough and Fuzzy Sets”,
Fundamenta Informaticae, vol. 80, no. 4, pp. 477-498, 2007.

S.S. Ray, S. Bandyopadhyay and S.K. Pal, “Gene Ordering in Partitive Clustering using
Microarray Expressions”, Journal of Biosciences (Special Issue), vol. 32, no. 5, pp. 1019-1025,
2007. (This is a curated paper in computational analysis and techniques and reagent category in
the Saccharomyces Genome Database (SGD))

PK. Tripathi, S. Bandyopadhyay and S.K. Pal, “Multi-objective Particle Swarm
Optimization with Time Variant Inertia and Acceleration Coefficients”, Information Sciences,
vol. 177, No. 22, pp. 5033-5049, 2007.

N. Ben, S.C.K. Shiu and S.K. Pal, “Two Dimensional Laplacianfaces Method for Face
Recognition”, Pattern Recognition, vol. 41, no. 10, pp. 3237-3243, 2008.

P. Maji and S.K. Pal, “Maximum Class Separability for Rough-Fuzzy C-Means Based Brain
MR Image Segmentation”, LNCS Trans. on Rough Sets, vol. 5390, pp. 114-134, 2008.

B.L. Narayan and S.K. Pal, “Comparing Scores Intended for Ranking”, [EEE Trans.
Knowledge and Data Engineering, vol. 21, no. 1, pp. 21-34, 2009.

D. Sen and S.K. Pal, “Generalized Rough Sets, Entropy and Image Ambiguity Measures”,
IEEE Trans. Syst, Man and Cyberns., Part B, vol. 39, no. 1, pp. 117-128, 2009.

S.S. Ray, S. Bandyopadhyay, and S.K. Pal, “Combining Multi-Source Information Through
Functional-Annotation-Based Weighting: Gene Function Prediction in Yeast”, [EEE Trans.
Biomedical Engineering vol. 56, no. 2, pp. 229-236, 2009. (This is a curated paper in
computational analysis category in the Saccharomyces Genome Database (SGD))

D. Sen and S.K. Pal, “Histogram Thresholding using Fuzzy and Rough Measures of
Association Error”, IEEE Trans. Image Processing, vol. 18, no. 4, pp. 879-888, 2009.

S. Saha, C.A. Murthy and S.K. Pal, “Tensor Framework and Combined Symmetry for Hypertext
Mining”, Fundamenta Informaticae, vol. 97, nos. 1-2, pp. 215-234, 2009.

S.K. Pal, “Computational Theory Perception (CTP), Rough-fuzzy Uncertainty Analysis and
Mining in Bioinformatics and Web Intelligence: A Unified Framework™, LNCS Trans. on
Rough Set, LNCS vol. 5946, pp. 106-129, 2009.

S. Saha, C.A. Murthy and S.K. Pal, “Application of Rough Ensemble Classifier to Web
Services Categorization and Focused Crawling”, Web Intelligence and Agent Systems, vol. 8,

Page 12 of 42



212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224,

225.

226.

227.

no. 2, pp. 181-202, 2010.

D. Sen and S.K. Pal, “Gradient Histogram: Thresholding in a Region of Interest for Edge
Detection™, Image and Vision Computing, vol. 28, no. 4, pp. 677-695, 2010.

P. Maji and S.K. Pal, “Feature Selection Using f-Information Measures in Fuzzy
Approximation Spaces”, I[EEE Trans. Knowledge and Data Engineering, vol. 22, no. 6, pp.
854-867, June 2010.

P. Maji and S.K. Pal, “Fuzzy-Rough Sets for Information Measures and Selection of
Relevant Genes from Microarray Data™, I[EEE Trans. Syst., Man and Cyberns., Part B:
Cybernetics, vol. 40, no. 3, pp. 741-752, June 2010.

K. Ghosh and S.K. Pal, “Some Insights into Brightness Perception of Images in the Light of
a New Computational Model of Figure-Ground Segregation”, [EEE Trans. on Syst., Man
and Cyberns., Part A, vol. 40, no. 4, pp. 758-766, 2010.

S. Saha, C.A. Murthy and S.K. Pal, “A Novel Split and Merge Technique for Hypertext
Classification”, LNCS Trans. on Rough Set, vol. 6190, pp. 192-210, 2010.

D. Sen and S.K. Pal, “Automatic Exact Histogram Specification for Contrast Enhancement
and Visual System based Quantitative Evaluation”, IEEE Trans. Image Processing, vol. 20,
no. 5, pp. 1211-1220, 2011.

A. Ganivada and S.K. Pal, “A Novel Fuzzy Rough Granular Neural Network for
Classification”, Int. J. in Computational Intelligence Systems (IJCIS), vol. 4, no. 5, pp.
1042-1051, 2011.

H.S. Nguyen, S.K. Pal and A. Skowron, “Rough Sets and Fuzzy Sets in Natural Computing”,
Theoretical Computer Science, vol. 412, no. 42, pp. 5816-5819, 2011.

A. Ganivada, S. Dutta and S.K. Pal, “Fuzzy Rough Granular Neural Networks, Fuzzy
Granules and Classification”, Theoretical Computer Science (Special issue on Rough Sets and
Fuzzy Sets in Natural Computing), vol. 412, no. 42, pp. 5834-5853, 2011.

S.K. Meher and S.K. Pal, “Rough-wavelet Granular Space and Classification of Multi-
spectral Remote Sensing Image”, Applied Soft Computing, vol. 11, No. 8, pp. 5662-5673, 2011.

S.K. Pal, SK. Meher and S. Dutta, “Class-Dependent Rough-Fuzzy Granular Space,
Dispersion Index and Classification”, Pattern Recognition, vol. 45, no. 7, pp. 2690-2707,
2012.

D. Sen and S.K. Pal, “Improving Feature Space based Image Segmentation via Density
Modification”, Information Sciences, vol. 191, pp. 169-191, 2012.

S.S. Ray, S. Bandyopadhyay and S.K. Pal, “A Weighted Power Framework for Integrating
Multi-Source Information: Gene Function Prediction in Yeast”, IEEE Trans. Biomedical
Engineering, vol. 59, no. 4, pp. 1162-1168, 2012. (This is a curated paper in computational
analysis category in the Saccharomyces Genome Database (SGD)).

D. Bhandari, C.A. Murthy and S.K. Pal, “Variance as a Stopping Criterion for Genetic
Algorithms with Elitist Model”, Fundamenta Informaticae, vol. 120, no. 2, pp. 145-164,
2012.

S.K. Pal, “Granular Mining and Rough-Fuzzy Pattern Recognition: A Way to Natural
Computation”, (Feature Article), IEEE Intelligent Informatics Bulletin, vol. 13, no. 1, pp. 3-
13, 2012.

A. Ganivada, S.S. Ray, and S.K. Pal, “Fuzzy Rough Granular Self-Organizing Map and Fuzzy
Rough Entropy”, Theoretical Computer Science, vol. 466, pp. 37-63, 2012.

Page 13 of 42



228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

244.

S.K. Pal and D. Chakraborty, “Unsupervised Tracking Roughness and Quantitative Indices”,
Fundamenta Informaticae (Special Issue on Cognitive Informatics and Computational
Intelligence), vol. 124, nos. 1-2, pp. 63-90, 2013.

S.K. Pal, R. Banerjee, S. Dutta and S. Sen Sarma, “An Insight into the Z-number Approach to
CWW”, Fundamenta Informaticae, vol. 124, nos. 1-2, pp. 197-229, 2013.

S.S. Ray and S.K. Pal, “RNA Secondary Structure Prediction in Soft Computing
Framework: A Review”, IEEE/ACM Trans. Computational Biology and Bioinformatics,
vol. 10, no. 1, pp. 2-17, 2013.

JK. Pal, S.S. Ray and S.K. Pal, “A Weighted Threshold for Detection of Cancerous miRNA
Expressions”, Fundamenta Informaticae, vol. 127, nos. 1-4, pp. 289-305, 2013.

S.S. Ray, J.K. Pal and S.K. Pal, “Computational Approaches for Identifying Cancer miRNA
Expressions”, Gene Expression, vol. 15, nos. 5-6, pp. 243-253, 2013.

S.K. Pal and R. Banerjee, “Context-granulation and Subjective Information Quantification”,
Theoretical Computer Science, vol. 448, pp. 2-14, 2013.

S.K. Pal and S.K. Meher, “Natural Computing: A Problem Solving Paradigm with Granular
Information Processing”, Applied Soft Computing, vol. 13, no. 9, pp. 3944-3955, 2013.

D. Chakraborty, B. Uma Shankar and S.K. Pal, “Granulation, Rough Entropy and
Spatiotemporal Moving Object Detection”, Applied Soft Computing, vol. 13, no. 9, pp.
4001-4009, 2013.

A. Ganivada, S.S. Ray and S.K. Pal, “Fuzzy Rough Sets, and a Granular Neural Network
for Unsupervised Feature Selection”, Neural Networks, vol. 48, pp. 91-108, 2013.

D. Sen, N. Gupta and S.K. Pal, “Incorporating Local Image Structure in Normalized Cut
Based Graph Partitioning for Grouping of Pixels”, Information Sciences, vol. 248, pp. 214-
238, 2013.

S. Poddar, S. Tewary, D. Sharma, V. Karar, A. Ghosh and S.K. Pal, “Nonparametric
Modified Histogram Equalization for Contrast Enhancement”, IET Image Processing, vol.
7, no. 7, pp. 641-652, 2013.

A. Albanese, S.K. Pal and A. Petrosino, “Rough Set, Kernel Set and Spatio-Temporal Outlier
Detection”, IEEE Trans. Knowledge and Data Engineering, vol. 26, no. 1, pp. 194-217,
2014.

S.K. Pal, S. Kundu and C.A. Murthy, “Centrality Measures, Upper Bound, and Influence
Maximization in Large Scale Directed Social Networks”, Fundamenta Informaticae, vol.
130, no. 3, pp. 317-342, 2014.

S. Chattopadhyay, C.A. Murthy and S.K. Pal “Fitting Truncated Geometric Distributions in Large
Scale Real World Networks”, Theoretical Computer Science, vol. 551, pp. 22-38, 2014.

A. Petrosino and S.K. Pal, "Guest Editorial on Decision Making in Human and Machine Vision",
1IEEE Trans. Syst., Man and Cyberns..: Systems, vol, 44, no. 5, pp. 521-522, 2014.

S. Kundu and S.K. Pal, “FGSN: Fuzzy Granular Social Networks - Model and Applications”,
Information Sciences, vol. 314, pp. 100-117, 2015.

S. Kundu and S.K. Pal, “Deprecation based Greedy Strategy for Target Set Selection in
Large Scale Social Networks ", Information Sciences, vol. 316, pp. 107-122, 2015.

Page 14 of 42



245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

259.

260.

R. Banerjee and S.K. Pal, "Z*-numbers: Augmented Z-numbers for Machine-subjectivity
Representation", Information Sciences, vol. 323, pp. 143-178, 2015.

S. K. Pal, S. K. Meher and A. Skowron, "Data Science, Big Data and Granular Mining", Pattern
Recognition Letters (Special Issue on Granular Mining and Knowledge Discovery), vol. 67,
part 2, pp.109-112, 2015.

S. Kundu and S.K. Pal, “Fuzzy-Rough Community in Social Networks”, Pattern
Recognition Letters, (Special Issue on Granular Mining and Knowledge Discovery), vol. 67,
part 2, pp.145-152, 2015.

R. Banerjee and S.K. Pal, "Text Comprehension and the Computational Mind Agencies",
Natural Computing, Springer, (Special Issue on Information Granulation in Natural Computing),
vol. 14, no. 4, pp. 603-635, 2015.

A.H. El-Baz, A.S. Tolba and S.K. Pal, “Robust Boosted Parameter Based Combined
Classifier for Rotation Invariant Texture Classification”, Applied Artificial Intelligence, Taylor
& Francis, vol. 30, no. 2, pp. 77-96, 2016.

D. Bhunia Chakraborty and S.K. Pal, "Neighborhood Granules and Rough Rule-Base in
Tracking", Natural Computing, Springer, (Special Issue on Pattern Recognition and Mining),
vol. 15, no. 3, pp. 359-370, 2016.

S.K. Pal, "50 Years of Fuzzy Sets: Data to Knowledge", (Prof. S.N. Mitra Memorial Award
Lecture - 2015), Annals of the Indian National Academy of Engineering, vol. XIII, pp. 25-34,
April 2016.

JK. Pal, S.S. Ray and S.K. Pal, "Identifying Relevant Group of miRNAs in Cancer using Fuzzy
Mutual Information, Medical & Biological Engineering & Computing, Springer, vol. 54, no. 4,
pp. 701-710, 2016.

S.S. Ray, A. Ganivada and S.K. Pal, “A Granular Self-Organizing Map for Clustering and Gene
Selection in Microarray Data”, IEEE Trans. Neural Networks and Learning Systems, vol. 29, no.
9, pp. 1890-1906, 2016.

R. Banerjee and S.K. Pal, “A Computational Model for the Endogenous Arousal of Thoughts
through Z*-numbers”, Information Sciences, vol. 405, pp. 227-258, 2017.

JK. Pal, S.S. Ray and S.K. Pal, "Fuzzy Mutual Information Based Grouping and New Fitness
Function for PSO in Selection of miRNAs in Cancer", Computers in Biology and Medicine,
Elsevier, (Special issue on Medical Image Processing), vol. 89, pp. 540-548, 2017.

S.K. Pal and D. Bhunia Chakraborty, “Granular Rough Flow Graph, Adaptive Rule Generation
and Tracking”, IEEE Trans. Cybernetics, vol. 47, no. 12, pp. 4096-4107, 2017.

JK. Pal, S.S. Ray, S.B. Chow and S.K. Pal, “Fuzzy-Rough Entropy Measure and Histogram
Based Patient Selection for miRNA Ranking in Cancer”, IEEE/ACM Trans. Computational
Biology and Bioinformatics, vol. 15, no. 2, pp. 659-672, 2018.

S. Misra, S. Bera, M. P. Achuthananda, S.K. Pal and M. S. Obaidat, "Situation-Aware Protocol
Switching in Software-Defined Wireless Sensor Network Systems", IEEE System Journal, vol.
12, no. 3, pp. 2353-2360, September 2018

A. Mondal, S. Misra, L.S. Patel, S.K Pal and M.S. Obaidat, “DEMANDS: Distributed Energy

Management Using Non-Cooperative Scheduling in Smart Grid”, IEEE System Journal, vol. 12,
no. 3, pp. 2645-2653, September 2018.

D. Bhunia Chakraborty and S.K. Pal, “Neighborhood Rough Filter and Intuitionist Entropy in

Page 15 of 42



261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

Unsupervised Tracking", IEEE Trans. Fuzzy Systems, vol. 26, no. 4, pp. 2188-2200, 2018.

R. Banerjee and S.K. Pal, "Data-structures for Multisensory Information Processing in an
Embodied Machine-mind", IEEE Trans. Cognitive and Developmental Systems, vol. 10, no. 3,
pp. 726-737, September 2018.

S. Kundu and S. K. Pal, “Double Bounded Rough Set, Tension Measure and Social Link
Prediction", /IEEE Trans. Computational Social Systems, vol. 5, no. 3, pp. 841-853, September
2018.

S.K. Pal, "Granular Mining and Big Data Analytics: Rough Models and Challenges",
Proceedings of the National Academy of Sciences, India Section A: Physical Sciences, vol. 90,
no. 2, pp. 193-208, 2020 (DOI: 10.1007/s40010-018-0578-3).

S. Das, A. Garg, S.K. Pal and J. Maiti, "A Weighted Similarity Measure Between Z-numbers and
Bow-Tie Quantification", IEEE Trans. Fuzzy Systems, vol. 28, no. 9, pp. 2131-2142, September
2020 (DOI: 10.1109/TFUZZ.2019.2930935).

S.K. Pal, D. Bhoumik and D. Bhunia Chakraborty, “Granulated Deep Learning and Z-numbers
in Motion Detection and Object Recognition”, Neural Computing and Applications, Springer,
vol. 32, no. 21, pp. 16533-16548, 2020 (DOI: 10.1007/s00521-019-04200-1).

R. Banerjee and S.K. Pal, "Z*-numbers, Data-structures and Thinking in Machine-mind
Architecture", IEEE Trans. Emerging Topics in Computational Intelligence, vol. 4, no. 5, pp.
686-695, October 2020 (DOI: 10.1109/TETCI.2019.2935539).

L. Maddalena, M. Gori and S.K. Pal, “Pattern Recognition and Beyond: Alfredo Petrosino’s
Scientific Results”, Pattern Recognition Letters,vol. 138, pp. 659-669, October 2020
(https://doi.org/10.1016/].patrec.2020.07.032).

D.B. Chakraborty and S.K. Pal, "Rough Video Conceptualization for Real-time Event
Precognition with Motion Entropy", Information Sciences, vol. 543, pp. 488-503, January 2021
(https://doi.org/10.1016/.ins.2020.09.021).

JK. Pal, S.S. Ray and S.K. Pal, "Identifying Drug Resistant miRNAs using Entropy Based
Ranking", IEEE/ACM Trans. Computational Biology and Bioinformatics, (Special Issue on
Machine Learning for AI-Enhanced Healthcare and Medical Services: New Development and
Promising  Solution),  vol. 18,  no. 3,  pp. 973-984, May-June 2021
(https://doi.org/10.1109/TCBB.2019.2933205).

S.K. Pal, A. Pramanik, J. Maiti, and P. Mitra, “Deep Learning in Multi-Object Detection and
Tracking: State of the Art”, Applied Intelligence, (Invited paper in 30" Anniversary Special
Issue), vol. 51, pp. 6400-6429, September 2021 (https://doi.org/10.1007/s10489-021-02293-7).

A. Pramanik, S.K. Pal, J. Maiti and P. Mitra, "Granulated RCNN and Multi-class Deep SORT
for Multi-Object Detection and Tracking", IEEE Trans. Emerging Topics in Computational
Intelligence, vol. 6, no. 1, pp- 171-181, February 2022
(https://doi.org/10.1109/TETCI.2020.3041019)

A. Garg, S. Das, J. Maiti and S.K Pal, “Granulized Z-VIKOR Model for Failure Mode and
Effect Analysis”, [EEE Trans. Fuzzy Systems, vol. 30, no. 2, pp. 297-309, February 2022
(https://doi.org/10.1109/TFUZZ.2020.3037933)

S. Misra, A. Mondal, P.V. Sudheer Kumar and S.K. Pal, "SEED: QoS-Aware Sustainable

Page 16 of 42


https://doi.org/10.1007/s00521-019-04200-1
https://doi.org/10.1016/j.patrec.2020.07.032
https://doi.org/10.1016/j.ins.2020.09.021
https://doi.org/10.1109/TCBB.2019.2933205
https://doi.org/10.1007/s10489-021-02293-7
https://doi.org/10.1109/TETCI.2020.3041019
https://doi.org/10.1109/TFUZZ.2020.3037933

274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

Energy Distribution in Smart Grid", IEEE Trans. Sustainable Computing, vol. 7, no. 1, pp. 211-
220, January-March 2022 (https://doi.org/10.1109/TSUSC.2021.3049132)

D. Dutta and S.K. Pal, “Interpretation of Black Box for Short-term Predictions of Pre-monsoon
Cumulonimbus Cloud Events over Kolkata” Journal of Data, Information and Management,
Springer, vol. 4, no. 2, pp. 167-183, June 2022 (https://doi.org/10.1007/s42488-022-00071-9)

R. Banerjee, S.K. Pal and J.K. Pal, “A Decade of the Z-numbers”, IEEE Trans. Fuzzy Systems,
vol. 30, no. &, pp. 2800-2812, August 2022 (DOI: 10.1109/TFUZZ.2021.3094657)

P. Paral, A. Chatterjee, A. Rakshit and S.K. Pal, "Sonar based Human Leg Localization using
Chaos Enhanced Dynamic Neighborhood Learning-based GSA aided sNDT Algorithm", /EEE
Trans. on Instrumentation & Measurement, vol 71, pp. 1-12, Art no. 2520412, Oct 2022
(https://doi.org/10.1109/TIM.2022.3216846)

R. Bhaduri, S. Roy and S.K. Pal, “Rough-Fuzzy CPD: A Gradual Change Point Detection
Algorithm”, Journal of Data, Information and Management, Springer, vol. 4, no. 3-4, pp. 243—
266, Nov 2022 (https://doi.org/10.1007/s42488-022-00077-3)

A. Pramanik, S.K. Pal, J. Maiti and P. Mitra, “Traffic Anomaly Detection and Video
Summarization using Spatio-Temporal Rough Fuzzy Granulation with Z-numbers”, [EEE Trans.
Intelligent Transport Systems, vol 23, no. 12, pp. 24116-24125, Dec 2022
(https://doi.org/10.1109/T17S.2022.3198595)

D. Dutta and S.K. Pal, “Z-number based AQI in Rough Set Theoretic Framework for
Interpretation of Air Quality for Different Thresholds of PM»s and PMi”, Environmental
Monitoring and Assessment, 194, Article no. 653, August 2022.
(https://doi.org/10.1007/s10661-022-10325-2)

P. Paral, S. Ghosh, A. Chatterjee and S.K. Pal, "Automatic Relevance Determination Kernel-
Embedded Gaussian Process Regression for Sonar Based Human Leg Localization with a
Mobile Robot", /IEEE Sensors Letters, vol. 7, no. 1, pp. 1-4, Art no. 6000504, Jan 2023,
(https://doi.org/10.1109/LSENS.2022.3232920)

S.K. Pal and D. Arun Kumar, “Adaptive Granulation based Convolutional Neural Networks with
Single Pass Learning for Remote Sensing Image Classification”, IEEE Journal of Selected
Topics in Applied Earth Observations and Remote Sensing, vol. 16, pp. 57-70, 2023
(https://doi.org/10.1109/JSTARS.2022.3223180)

D. Dutta and S.K. Pal, “Prediction and Assessment of Impact of COVID-19 Lockdown on Air
Quality over Kolkata: A Deep Transfer Learning Approach”, Environmental Monitoring and
Assessment, vol. 195, no. 1, Article no. 223, 2023 (https://doi.org/10.1007/s10661-022-10761-x)

P. Paral, A. Chatterjee, A. Rakshit and S.K. Pal, "Extended Target Tracking in Human-Robot
Coexisting Environments via Multisensor Information Fusion: A Heteroscedastic Gaussian
Process Regression-based Approach", [EEE Trans. Industrial Informatics, vol. 19, no. 9, pp.
9877-9886, Sep 2023 (https://doi.org/10.1109/TI1.2022.3232765)

A. Pramanik, S. Sarkar and S.K. Pal, "Video Surveillance-based Fall Detection System Using
Object-level Feature Thresholding and Z-numbers", Knowledge-Based Systems, vol. 280, Article
no. 110992, November 2023 (https://doi.org/10.1016/j.knosys.2023.110992)

C. Chatterjee and S.K. Pal, "Prediction of Number of Rainy Days over Different Monsoon
Regions in India", Journal of Data, Information and Management, Springer, vol. 6, pp. 1-14,
March 2024 (https://doi.org/10.1007/s42488-023-00106-9)

S.K. Pal, D. Arun Kumar and S. Meher, “Grl-CNN: Granulated Deep Learning Model with
Interpretable Architecture for Remote Sensing Image Classification”, IEEE Trans. Geoscience

Page 17 of 42


https://doi.org/10.1109/TSUSC.2021.3049132
https://doi.org/10.1007/s42488-022-00071-9
SKP%20LOP%20doc.docx
https://doi.org/10.1109/TIM.2022.3216846
https://doi.org/10.1007/s42488-022-00077-3
https://doi.org/10.1109/TITS.2022.3198595
https://doi.org/10.1007/s10661-022-10325-z
https://doi.org/10.1109/LSENS.2022.3232920
https://doi.org/10.1109/JSTARS.2022.3223180
https://doi.org/10.1007/s10661-022-10761-x
https://doi.org/10.1109/TII.2022.3232765
https://doi.org/10.1016/j.knosys.2023.110992
https://doi.org/10.1007/s42488-023-00106-9

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

and Remote Sensing, vol. 62, pp. 1-12, Art no. 4703412, March 2024
(https://doi.org/10.1109/TGRS.2024.3378529)

S.K. Pal and D. Dutta, "Transfer Learning in Weather Prediction: Why, How, and What Should”,
Journal of Computational and Cognitive Engineering, vol. 3, no. 4, pp. 324-347, July 2024
(https://doi.org/10.47852/bonview] CCE42022817)

Madhushree Chakrabarty, Piali Chatterjee, Adreesh Mukherjee, Gautam Das, Rafikul Islam
Mollah, Banshidhar Mondal, Swarup Sardar, Ayanendranath Basu, Mrinalkanti Ghosh, Amitava
Sengupta, S.K. Pal and Atanu Biswas, “Mental and Cognitive Health of COVID-19 Survivors”,
Frontiers in Psychiatry: Section: Public Mental Health, 15:1370085, vol. 15, August 2024
(https://doi.org/10.3389/fpsyt.2024.1370085)

S.K. Pal, S. Biswas and D. Dutta, “Granulated Mask RCNN and Eye Detection Index (EDI) for
Detection and Localization of Eye of Tropical Cyclone from Satellite Imagery”, Journal of Data,
Information  and  Management,  Springer, vol. 6, pp.  255-275, Sept. 2024
(https://doi.org/10.1007/s42488-024-00128-x)

S.K. Pal, “The Crucial Role of Image Processing in Data Science”, Commonwealth Knowledge,
(A special anniversary edition celebrating the impact and legacy of Commonwealth Scholarships
in its 65 years), The Association of Commonwealth Universities, UK., issue no. 17, pp. 13-14,
Nov 2024 (https://reader.experios.com/54578/5744/?page=6)

A. Pramanik, S. Sarkar and S.K Pal, “Real-time Fall Detection on Road using Transfer Learning-
based Granulated Bi-LSTM”, Knowledge-Based Systems, vol. 311, Article no. 113038, February
2025 (https://doi.org/10.1016/j.knosys.2025.113038)

P. Paral, S. Ghosh, S.K. Pal and A. Chatterjee, “Adaptive Non-homogeneous Granulation-aided
Density based Deep Feature Clustering for Far Infrared Sign Language Images”, IEEE Trans.
Emerging Topics in Computational Intelligence, vol. 9, no. 2, pp. 1269 -1280. April 2025
(https://doi.org/10.1109/TETCI1.2024.3510292)

Sayani Adak and S.K Pal, "A Mpox Deep Learning Prediction Framework Incorporating a Two-
strain SIRD Epidemic Model Focusing on the Cases of the Democratic Republic of the Congo",
International Journal of Dynamics and Control, vol. 13, Article no. 319, Sept 2025
(https://doi.org/10.1007/s40435-025-01837-w)

D. Dutta and S.K. Pal, "Analysing and Interpreting the Risk of the Genesis of Severe Tropical
Cyclones using Z-number-based Granulated Rough Decision Support System", Proceedings of
the Indian National Science Academy, Special issue on Emerging Trend in Scientific Research —
India-Centric Perspectives, November 3, 2025 (https://doi.org/10.1007/s43538-025-00570-4)

A. Pramanik and S.K. Pal, “Intelligent Traffic Systems for Anomaly Detection: A State-of-the-
art”, Proceedings of the Indian National Science Academy, November 21, 2025
(https://doi.org/10.1007/s43538-025-00616-7) (This paper was written as a follow up of S.K.
Pal’s receiving the Indian National Science Academy Distinguished Lecture-2 Fellow Award
under Engineering and Technology in 2024)

A. Pramanik and S.K. Pal, “RBKWOT: Rough-allowance Borderline K-modes Clustering,
Weighted Oversampling Technique and Class Imbalance Handling”, IEEE Trans. Systems, Man
and Cybernetics: Systems, (accepted)

Bhumika, A. Nahar, D. Das and S.K. Pal, "Safe2Drive: Recommend Trip by Predicting Driver
Behavior using Stress Level", IEEE Trans. Intelligent Transport Systems, (communicated)

P. Paral, A. Chatterjee and S.K. Pal, “An Advanced Gravitational Search Algorithm-based
Heteroscedastic Gaussian Process Regression for Extended Target Tracking in Collaborative
Robotics”, IEEE Sensors Journal, (communicated)

Page 18 of 42


https://doi.org/10.1109/TGRS.2024.3378529
https://doi.org/10.47852/bonviewJCCE42022817
https://doi.org/10.3389/fpsyt.2024.1370085
https://doi.org/10.1007/s42488-024-00128-x
https://reader.experios.com/54578/5744/?page=6
https://doi.org/10.1016/j.knosys.2025.113038
https://doi.org/10.1109/TETCI.2024.3510292
https://doi.org/10.1109/TETCI.2024.3510292
https://doi.org/10.1007/s40435-025-01837-w
https://doi.org/10.1007/s43538-025-00570-4
https://doi.org/10.1007/s43538-025-00616-7

299.

300.

301.

b)

1.

1

A. Pramanik and S.K. Pal, “Z-number-based Spatio-Temporal Granulation and Deep Transfer
Learning for Pedestrian-linked Anomaly Detection”, IEEE Trans. Intelligent Transport Systems,
(communicated)

D. Dutta, Pannala Mohan and S.K. Pal, "Deep Domain Adaptation and Interpretation in
Predicting Particulate Matter at a Larger Temporal Window with Limited Data", Journal of
Data, Information and Management, Springer, (communicated)

Saikat Biswas, P. Mitra and S.K. Pal, “Heterogeneous Network Modeling for Predicting
Interrelations between Type II Diabetes & Parkinson’s Disease through the Crosstalk Link
Analysis within DNA Methylation and Post Translational Modification”, Biochemical Genetics,
(communicated)

Chapters Contributed to Books

D. Dutta Majumder, S.K. Pal and B.B. Chaudhuri, “Some Experiments on Computer
Recognition of Speech Patterns™, in Applications and Research in Information Systems and
Sciences (Eds. D.G. Lainiotis and N.S. Tzannes), vol. 1, Hemisphere Publishing
Corporation, London, pp. 98- 103, 1977.

S.K. Pal and D. Dutta Majumder, “A Self-Adaptive Fuzzy Recognition System for
Speech Sounds”, in Fuzzy Sets: Theory and Applications to Policy Analysis and
Information Systems, (Eds. P.P. Wang and S.K. Chang), Plenum Press, N.Y., pp. 223-230,
1980.

S.K. Pal, “Fuzzy Set Theoretic Approach: A Tool for Speech and Image Recognition”, in
Pattern Recognition: Theory and Applications, (Eds. J. Kittler, K.S. Fu and L.F. Pau),
NATO Advanced Study Institute Series, D. Reidel Publishing Co., London, pp. 103-117,
1982.

S.K. Pal, R.A. King and A.A. Hashim, “On Interpretation of Grey Tone Image”, in
Advances in Information Sciences and Technology, vol. 1, Pattern Recognition and
Digital Technique, (Ed. D. Dutta Majumder), Indian Statistical Institute, Calcutta,
India, pp. 424-441, 1984.

S.K. Pal, “Decision Making Through Fuzzy Measures”, in Approximate Reasoning in
Expert System, (Eds. M.M. Gupta, A. Kandel, W. Bandler and J.B. Kiszka), North Holland,
Amsterdam, pp. 179-194, 1985.

S.K. Pal, “X-ray Pattern Recognition: A Fuzzy Set Theoretic Approach”, in Knowledge
Representation in Medicine and Clinical Behavioural Science, (Eds. L.J. Kohout and W.
Bandler), Abacus Press, Cambridge, Mass., pp. 153-182, 1986.

S.K. Pal, “Fuzzy Sets and Decision Making in Colour Image Processing” in Artificial
Intelligence and Applied Cybernetics, (Ed. A. Ghosal), South Asian Publishers, New Delhi,
pp- 89-98, 1989.

S.K. Pal and N.R. Pal, “Higher Order Entropy, Hybrid Entropy and Their Applications”,
in Spectrum Analysis in One or Two Dimensions, (Eds. S. Prasad and R.L. Kashyap),
Oxford & IBH Pub. Co., New Delhi, pp. 285-300, 1990.

S.K. Pal, “Image Processing and Analysis: Conventional and Fuzzy Approach”, in
Systems and Signal Processing, (Eds. RN. Madan, V. Viswanadham and R.L. Kashyap),
Oxford & IBH Pub. Co., New Delhi, pp. 535- 560, 1991.

0. S.K. Pal, “Fuzziness, Image Information and Scene Analysis”, in An Introduction to
Fuzzy Logic Applications in Intelligent Systems, (Eds. R.R. Yager and L.A. Zadeh), Kluwer

Page 19 of 42



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Academic Publishers, Boston, pp. 147-184, 1992.

J.C. Bezek and S.K. Pal, "Fuzzy Models for Pattern Recognition: Background, Significance
and Key Points", in Fuzzy Models for Pattern Recognition, (Eds. J.C. Bezdek and S.K Pal),
IEEE Press, N.J., pp. 1-34, 1992.

S.K. Pal, “Fuzzy Set Theoretic Tools for Image Analysis”, in Advances in Electronics and
Electron Physics, vol. 88, (Eds. P. Hawkes and B. Kazan), Academic Press, pp. 247-296,
1994.

S.K. Pal and A. Ghosh, “Neuro-Fuzzy Image Processing: Relevance and Feasibility”, in
Neural and Fuzzy Systems: The Emerging Science of Intelligence and Computing, (Eds. S.
Mitra, W. Kraske and M. M. Gupta), SPIE Press, pp. 160-184, 1994.

S. Mitra and S.K. Pal, “Neuro-Fuzzy Expert Systems: Overview with a Case Study” in
Fuzzy Reasoning in Information, Decision and Control Systems, (Eds. S.G. Tzafestas and
A.N. Venetsanopoulos), Kluwer Academic Publishers, Boston, pp. 121-143, 1994.

S.K. Pal, “Fuzzy Sets in Image Processing and Recognition”, in Fuzzy Logic Technology and
Applications, (Ed. R.J. Marks), IEEE Press, pp. 33-40, 1994.

S. De, A. Ghosh and S.K. Pal, “Fitness Evaluation in Genetic Algorithms with Ancestors’
Influence”, in Genetic Algorithm for Pattern Recognition, (Eds. S.K. Pal and P.P. Wang),
CRC press, Boca Raton, pp. 1-23, 1996.

C. A. Murthy, S. Bandyopadhyay and S.K. Pal, “Genetic Algorithm Based Pattern
Classification: Relationship with Bayes Classifier”, in Genetic Algorithm for Pattern
Recognition, (Eds. S.K. Pal and P.P. Wang), CRC Press, Boca Raton, pp. 127-144, 1996.

S.K. Pal and S. Mitra, “Expert Systems in Soft Computing Paradigm”, in Neural
Network Systems Techniques and Applications, (Ed. C. T. Leondes), Academic Press, San
Diego, pp. 211-241, 1998.

A. Ghosh and S.K. Pal, “Biologically Inspired New Operations for Genetic Algorithms”,
in Brain-like Computing and Intelligent Information Systems, (Eds. S. Amari and N.
Kasabov), Springer Verlag, Singapore, pp. 293-311, 1998.

S.K. Pal, “Fuzzy Image Processing and Recognition”, (Invited Paper), in Encyclopedia of
Electrical and Electronics Engineering, (Ed. J.G. Webster), John Wiley & Sons, New
York, vol. 8, pp. 109-123, 1999.

S. Mitra, S.K. Pal and M. Banerjee, “Rough Fuzzy Knowledge-based Network - A Soft
Computing Approach”, in Rough Fuzzy Hybridization: New Trends in Decision Making,
(Eds. S. K. Pal and A. Skowron), Springer Verlag, pp. 428-454, 1999.

P. Mitra, S. Mitra and S.K. Pal, “Modular Rough Fuzzy MLP: Evolutionary Design”, Lecture
Notes in Artificial Intelligence (New Directions in Rough Sets, Data Mining, and
Granular-Soft Computing), (Eds. N. Zhong, A. Skowron and S. Ohsuga), Springer, Berlin,
vol. 1711, pp. 128-136, 1999.

S.K. Pal, A. Ghosh and M.K. Kundu “Soft Computing and Image Processing: Features,
Relevance and Hybridization™, in Soft Computing for Image Processing, (Eds. S.K. Pal,
A. Ghosh and M.K. Kundu), Physica-Verlag, Heidelberg, pp. 1-20, 2000.

B. Uma Shankar, A. Ghosh and S. K. Pal “On Fuzzy Thresholding of Remotely Sensed
Images”, in Soft Computing for Image Processing, (Eds. S.K. Pal, A. Ghosh and M.K.
Kundu), Physica-Verlag, Heidelberg, pp. 130-161, 2000.

Page 20 of 42



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

RK. De and S.K. Pal, “Case-Based System: A Neuro-Fuzzy Method for Selecting
Cases”, in Soft Computing in Case Base Reasoning, (Eds. S.K. Pal, T.S. Dillon & D.S.
Yeung), Springer Verlag, London, pp. 241-257, 2000.

RK. De, J. Basak and S.K. Pal, “Neuro-Fuzzy Model for Unsupervised Feature
Extraction with Real Life Applications”, Neuro-Fuzzy Pattern Recognition, (Eds. H.
Bunke and A. Kandel), World Scientific, Singapore, pp. 23-50, 2000.

A. Pal and S.K. Pal, “Pattern Recognition: Evolution of Methodologies and Data
Mining”, Pattern Recognition: From Classical to Modern Approaches, (Eds. S.K. Pal and
A. Pal), World Scientific, Singapore, pp. 1-24, 2001.

S. Bandyopadhyay, C.A. Murthy and S.K. Pal, “Genetic Algorithms, Pattern
Classification and Neural Networks Design”, Pattern Recognition: From Classical to
Modern Approaches, (Eds. S.K. Pal and A. Pal), World Scientific, Singapore, pp. 345-384,
2001.

R.K. De and S.K. Pal, “Neuro-Fuzzy Models for Feature Selection and Classification”,
Pattern Recognition: From Classical to Modern Approaches, (Eds. S.K. Pal and A. Pal),
World Scientific, Singapore, pp. 481-516, 2001.

S.K. Pal, “Soft Computing Pattern Recognition: Principles, Integrations and Data
Mining”, Lecture Notes in Artificial Intelligence (New Frontiers in Artifical Intelligence),
(Eds. T. Terano, T. Nishida, A. Namatame, S. Tsumoto, Y. Ohsawa and T. Washio),
Springer- Verlag, Berlin, vol. 2253, pp. 261-268, 2002.

D. Zhang and S.K. Pal, “Neural Networks and Systolic Arrays: Models and Integration”,
Neural Networks and Systolic Avray Design, (Eds. D. Zhang and S.K. Pal), World
Scientific, Singapore, pp. 1-21, 2002.

D. Zhang and S.K. Pal, “Parallel ANN Architecture for Fuzzy Patterns™, Neural
Networks and Systolic Array Design, (Eds. D. Zhang and S.K. Pal), World Scientific,
Singapore, pp. 229-251, 2002.

D. Zhang and S.K. Pal, “Pipelined Systolic Arrays for Time Delay Neural Networks”,
Neural Networks and Systolic Array Design, (Eds. D. Zhang and S.K. Pal), World Scientific,
Singapore, pp. 253-277, 2002.

S.N. Sarbadhikari and S.K. Pal, “Automated Techniques for Identifying Depression from
EEG”, in Handbook of Computational Methods in Biomaterials, Biotechnology &
Biomedical Systems, (Ed. C.T. Leondes), Kluwer Academic Publishers, Boston, vol. 4, pp.
51-81, 2002.

S.K. Pal, “Pattern Recognition: Soft Computing Approach and Data Mining”, in
Computing and Information Sciences: Recent Trends, (Ed. J.C. Misra), Narosa Publishing
House, New Delhi, pp. 110-126, 2003.

S.K. Pal, J.F. Peters, L. Polkowski and A. Skowron, “Rough-Neural Computing: An
Introduction”, in Rough-Neural Computing: Techniques for Computing with Words, (Eds.
S.K. Pal, L. Polkowski and A. Skowron), Springer, Heidelberg, pp. 15-41, 2003.

S.K. Pal, B. Dasgupta and P. Mitra, “Rough-SOM with Fuzzy Discretization”, in Rough-
Neural Computing: Techniques for Computing with Words, (Eds. S.K. Pal, L. Polkowski
and A. Skowron), Springer, Heidelberg, pp. 351-367, 2003.

S.K. Pal, “Soft Computing Pattern Recognition: Principles, Integrations and Data
Mining”, in Rough Set Theory and Granular Computing, (Eds. M. Inuiguchi, S. Hirano, S.

Page 21 of 42



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Tsumoto), Springer, Heidelberg, pp. 23-34, 2003.

S.K. Pal, S. Mitra and P. Mitra, “Soft Computing Pattern Recognition, Data Mining, and
Web Intelligence”, in Intelligent Technologies for Information Analysis, (Eds. N. Zhong
and J. Liu), Springer Verlag, pp. 475-512, 2004.

S.K. Pal, V. Talwar and P. Mitra, “Web Mining in Soft Computing Framework: A
Survey”, in Fuzzy Logic and the Internet, (Eds. Vincenzo Loia, Masoud Nikravesh, and
Lotfi Asker Zadeh), Springer Verlag, vol. 137, pp. 231-259, 2004.

S.S. Ray, S. Bandyopadhyay, P. Mitra and S.K. Pal, ‘“Neurocomputing for Certain
Bioinfor- matics Tasks”, in Advances in Soft Computing: Monitoring, Security, and Rescue
Techniques in Multiagent Systems, (Eds. B.D. Keplicz, A. Jankowski, A. Skowron and M.
Szczuka), Springer, Heidelberg, pp. 439-454, 2005.

P. Mitra, C.A. Murthy and S.K. Pal, “Active Support Vector Learning with Statistical
Queries”, in Support Vector Machines: Theory and Applications, (Ed. L. Wang), Springer,
Heidelberg, pp. 99-111, 2005.

K. Ghosh and S.K. Pal, “Attention in Early Vision: Some Psychophysical Insights”,
Attention in Cognitive Systems, (Eds. Lucas Paletta and Erich Rome), Springer LNAI
volume. 4840, pp. 386-403, 2007.

P. Maji and S.K. Pal, “Rough-Fuzzy Hybridization for Protein Sequence Analysis”,
Advances in Intelligent Information Processing: Tools and Applications, (Eds. B. Chanda
and C.A. Murthy), World Scientific, pp. 243-275, 2008.

S.C.K. Shiu, SK. Pal, and Y. Li, “Rough and Granular Case-Based Reasoning”, in
Handbook of Granular Computing, (Eds. W. Pedrycz, A. Skowron and V. Kreinovich),
John Wiley, pp. 1005-1036, 2008.

J.F. Peters and S.K. Pal, “Cantor, Fuzzy, Near, and Rough Sets in Image Analysis”, in
Rough Fuzzy Image Analysis: Foundations and Methodologies, (Eds. S.K. Pal and J.F.
Peters), CRC Press, UK, pp. 1.1-1.15, 2010.

P. Maji and S.K. Pal, “Rough-Fuzzy Clustering Algorithm for Segmentation and Brain
MR Images”, in Rough Fuzzy Image Analysis: Foundations and Methodologies, (Eds. S.K.
Pal and J.F. Peters), CRC Press, UK, pp. 2.1-2.21, 2010.

D. Sen and S.K. Pal, “Image Thresholding using Generalized Rough Sets”, in Rough
Fuzzy Image Analysis: Foundations and Methodologies, (Eds. S.K. Pal and J.F. Peters),
CRC Press, UK, pp. 3.1-3.29, 2010.

S.K. Pal, “F-Granulation, Generalized Rough Entropy and Image Analysis”, in Science:
Image in Action, (Eds. B. Zavidovique and G. Lo Bosco), World Scientific, Singapore, pp.
45-63, 2012.

A. Ferone, S.K. Pal, and A. Petrosino, “The Role of Soft Computing in Image Analysis:
Rough-Fuzzy Approach” in Handbook on Soft Computing for Video Surveillance, (Eds.
S.K. Pal, A. Petrosino and L. Maddalena), Chapman & Hall/CRC, Boca Raton,
Florida, pp. 33-58, 2012.

R. Pal, A. Ghosh, and S.K. Pal, “Video Summarization and Significance of Content: A
Review”, in Handbook on Soft Computing for Video Surveillance, (Eds. S.K. Pal, A.
Petrosino and L. Maddalena), Chapman & Hall/CRC, Boca Raton, Florida, pp. 79-102, 2012.

S.K. Pal, “Encounters with Fuzziness and Ambiguity in Patterns - A Memorable Journey”, in
Studies in Fuzziness and Soft Computing, (Eds. R. Seising, E. Trillas, C. Moraga and S.

Page 22 of 42



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Termini), Springer, Heidelberg, pp. 507-517, 2012.

M. Banerjee, S. Bandyopadhyay and S.K. Pal “A Clustering Approach to Image Retrieval
Using Rang Based Query and Mahalanobis Distance”, in Rough Sets and Intelligent
Systems, (Eds. A. Skowron and Z. Suraj), Springer-Verlag, Berlin, pp. 79-91, 2013.

A. Skowron, M.K. Chakraborty, J. Grzymala-Busse, V. Marek, S.K. Pal, J.F. Peters, G.
Rozenberg, D. Slezak, R. Slowinski, S. Tsumoto, A. Wakulicz-Deja, G. Wang and W.
Ziarko, “Professor Zdzislaw Pawlak (1926-2006): Founder of the Polish School of Artificial
Intelligence” in Rough Sets and Intelligent Systems, (Eds. A. Skowron and Z. Suraj),
Springer Verlag, Heidelberg, pp. 1-56, 2013.

R. Banerjee and S.K. Pal, “The Z-number Enigma: A Study Through an Experiment", in
Soft Computing: State of the Art Theory and Novel Applications, (Eds. R. R. Yager, A. M.
Abbasov, M. R. Reformat and S.N. Shahbazova), Springer-Verlag, Heidelberg, vol. 291,
pp. 71-88, 2013.

R. Banerjee and S.K. Pal, "On Z-numbers and the machine-mind for natural Language
Comprehension", in Fifty Years of Fuzzy Logic and its Applications, (Eds. D.E. Tamir, D.
Rishe and A. Kandel), Springer, Heidelberg, vol. 326, pp. 415-457, 2015.

S. K. Pal, "Playing with Fuzziness and Ambiguity in Patterns - Challenges and
Achievements", in The Mind of an Engineer, (Eds. P. Ghosh and B. Raj), Springer, Singapore,
pp. 363-374, 2016 (https://doi.org/10.1007/978-981-10-0119-2_47)

S. K. Das, S. Bera, S. Misra and S. K. Pal, "Introduction to Wireless Sensor Networks", in
Soft Computing Applications in Sensor Networks, (Eds. S. Misra and S. K. Pal), Chapman &
Hall/CRC, Boca Raton, Florida, pp. 3-20, 2017

A. Pal and S. K. Pal, "Pattern Recognition: Evolution, Mining and Big Data", in Pattern
Recognition and Big Data, (Eds. A. Pal and S.K. Pal), World Scientific, Singapore, pp. 1-36,
2017.

A. Ganivada, S. S. Ray and S. K. Pal, "Fuzzy Rough Granular Neural Networks for Pattern
Analysis" in Pattern Recognition and Big Data, (Eds. A. Pal and S.K. Pal), World Scientific,
Singapore pp. 487-512, 2017.

R. Banerjee and S. K. Pal, "A Machine-Mind Architecture and Z*-numbers for Real-World
Comprehension" in Pattern Recognition and Big Data, (Eds. A. Pal and S.K. Pal), World
Scientific, Singapore pp. 805-842, 2017.

S.K. Pal and S. Kundu, “Granular Social Network: Model and Applications”, in Handbook of
Big Data Technologies, (Eds. A. Zomaya and S. Sakr), Springer, Heidelberg, pp. 617-651,
2017.

¢) Articles Published in Symposia, Workshop and Conference Volumes

L.

D. Dutta Majumder and S.K. Pal, “The Concept of Fuzzy Sets and its Applications in
Pattern Recognition Problems”, Proc. 11th Annual Convention of the Computer Society of
India, Hyderabad, India, 1976, no.SD 02.

S.K. Pal, D. Dutta Majumder and N.R. Ganguli, “Application of Fuzzy Set Theory in
Some Speech Recognition Problems”, Proc. 12th Annual Convention of the Computer
Society of India, Poona, India, 1977, no. 2M 02.

Page 23 of 42


https://doi.org/10.1007/978-981-10-0119-2_47

10.

11.

12.

13.

14.

15.

16.

17.

18

S.K. Pal, D. Dutta Majumder and B.B. Chaudhuri, “Fuzzy Sets in Handwritten
Character Recognition”, Proc. All India Interdisciplinary Symposium on Digital
Technique and Pattern Recognition, Indian Statistical Institute, Calcutta, India, 1977, pp.
63-71.

S.K. Pal and D. Dutta Majumder, “Vowel Formants and Classificatory Analysis”, Proc.
All India Interdisciplinary Symposium on Digital Technique and Pattern Recognition,
Indian Statistical Institute, Calcutta, India, 1977, pp. 369-381.

D. Dutta Majumder and S.K. Pal, “On Fuzzification, Fuzzy Language and Multicategory
Fuzzy Classifier” Proc. IEEE Seventh Int. Conf. on Cyberns. and Soc., Washington D.C.,
U.S.A., pp. 591-595, 1977.

S.K. Pal, AK. Datta and D. Dutta Majumder, “On Some Adaptive Methods in
Recognition Of Speech Sounds”, Proc. 13th Annual Convention of the Computer Soc. of
India, Calcutta, India, Div. III, no. 02/108, pp. 318-335, 1978.

S.K. Pal and D. Dutta Majumder, “Effect of Fuzzification on Automatic Vowel Sound
Recognition”, Proc. Fourth Int. Joint Conf. on Pattern Recognition, Kyoto, Japan, ,pp.
1044- 1046, 1978.

S.K. Pal and D. Dutta Majumder, “Application of Fuzzy Recognition system in Speech
Patterns”, Proc. Fifth National Syst. Conf. (NSC-78), Ludhiana, India, part I, pp. 26-29,
1978.

S.K. Pal and D. Dutta Majumder, “Role of Fuzzy Generation in Automatic Speech
Recognition Systems”, Proc. Second Conf., Forum for Interdisciplinary Mathematics,
Rajasthan University, Jaipur, India, 1978.

S.K. Pal and D. Dutta Majumder, “Adaptive Classification Using Property Sets”, Proc.
14th Annual Convention of the Computer Soc. of India, Bangalore, India, 1979.

S.K. Pal and D. Dutta Majumder, “On Learning of Pattern Recognition system”, Proc.
Symp. on Mini-Micro Computer and Automation, Roorkee, India, part 5, pp. 81-92, 1979.

S.K. Pal and R.A. King, “Fuzzy Set in Some Problems of Gray Tone Image Processing”,
Proc. LE.R.E. Int Conf. on Digital Process. of Signals in Communication, University of
Technology, Loughborough, England, no. 49, pp. 497-505, 1981.

S.K. Pal and R.A. King, “Application of Fuzzy Set Theory in Detecting X-ray Edges”,
Proc. IEEE Int. Conf. on Acoust., Speech and Sig. Process., Atlanta, Georgia, U.S.A.,
vol. 3 of 3, pp. 1125-1128, 1981.

M. Guha and S.K. Pal, “A Comparative Study of Some Edge Detection Techniques”,
Proc. IEEE Int. Conf- Syst., Man and Cyberns., Delhi, India, pp. 1230-1234, 1983.

A. Pathak and S.K. Pal, “Fuzzy Approach to the Syntactic Recognition of Skeletal
Maturity”, Proc. IEEE Int. Conf. Comp., Syst. and Signal Process., Bangalore, India, pp.
58-62, 1984.

S.K. Pal and B. Chakraborty, “Feature Evaluation Index Using Fuzzy Sets”, Proc. IEEE
Int. Conf. Comp., Syst. and Signal Process, Bangalore, India, pp. 63-67, 1984.

S.K. Pal and P.K. Pramanik, “A Dynamic Optical Clustering Technique for Speech
Sounds™, Proc. IEEE. Int. Conf. Comp., Syst. and Signal Process., Bangalore, India, pp.
905-909, 1984.

. A. Pathak and S.K. Pal, “Learning of a Speech Recognition System Using Stochastic
Page 24 of 42



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Approximation”, Proc. IEEE Int. Conf. Comp., Syst. and Signal Process., Bangalore,
India, pp. 910-913, 1984.

S.K. Pal, “Fuzzy Measures in Some Problems of Pattern Recognition and Image
Processing”, Proc. IEEE Seminar on DCMS in Power Stations and Process Applications,
New Delhi, India, pp. X/7-X/11, 1985.

S.K. Pal, “Contrast Enhancement and A Quantitative Measure of Edginess in an
Image”, Proc. IEEE. Int. Conf. on syst, Man and Cyberns., Tucson, Arizona, pp. 838-842,
1985.

S.K. Pal and N.R. Pal, “Two Stage Segmentation Algorithm Incorporating Psychovisual
Phenomena in Contrast-Homogeneity Measure”, Proc. Platinum Jubilee Conf. Syst. and
Sig. Process., Indian Institute of Science, Bangalore, India, pp. 366-369, 1986.

S.K. Pal, “Relevance of Fuzzy Mathematics in Machine Vision and Recognition”, Proc.
Int. Workshop on Fuzzy Systems and Applications (IIZUKA’88), lizuka, Fukuoka, Japan,
pp. 65-66, 1988.

S.K. Pal and N.R. Pal, “Object-Background Classification Using A New Definition of
Entropy”, Proc. IEEE. Int. Conf. Syst., Man and Cyberns., Shenyang, China, pp. 773-776,
1988.

S.K. Pal and N.R. Pal, “Object Extraction From Image Using Higher Order Entropy”, Proc.
9th Int. Conf. Patt. Recog., Rome, Italy, pp. 348-350, 1988.

N.R. Pal and S.K. Pal, “New Entropic Thresholding”, Proc. Seminar on Parallel Process.
Syst. and Their Appl., Calcutta, pp. 120-123, 1988.

N.R. Pal and S.K. Pal, “Some Information Measures on Fuzzy Set and Their Application
to Image Processing”, Proc. NACONECS-89, Roorkee, India, Tata McGraw-Hill, New
Delhi, pp. 94-96, 1989.

S.K. Pal and A. Ghosh, “Fuzzy Geometry and Image Processing”, Proc. NACONECS-§9,
Roorkee, India, Tata McGraw-Hill, New Delhi, pp. 97-99, 1989.

S.K. Pal and A. Das Gupta (Dutta), “Feature Extraction of Gray Tone Edges for Image
Analysis”, Proc. NACONECS-89, Roorkee, India, Tata McGraw-Hill, New Delhi, pp. 359-
360, 1989.

S.K. Pal and S. Mitra, “Fuzzy Dynamic Clustering by Optimisation of Ambiguity”, Proc.
NACONECS-89, Roorkee, India, Tata McGraw- Hill, New Delhi, pp. 361-363, 1989.

S.K. Pal and D.P. Mandal, “Design of a Classifier Based on Approximate Reasoning”,
Proc. NACONECS-89, Roorkee, India, Tata McGraw- Hill, New Delhi, pp. 525-527, 1989.

S.K. Pal and A. Das Gupta, “Methods of Modelling Uncertainties and Imprecisions in
Knowledge Engineering”, Proc. NACONECS- 89, Roorkee, India, Tata McGraw-Hill, New
Delhi, pp. 626-628, 1989.

S.K. Pal, “Fuzzy Set Theoretic Measures for Handling Uncertainties in Image Analysis
and Vision Problems”, Proc. NAFIP’90 (Quarter Century of Fuzziness), University of
Toronto, Toronto, vol. 1, pp. 79- 82, 1990.

S.K. Pal and A. Das Gupta, “A Way to Handle Subjective Uncertainties and a
Quantitative Measure of the same”, Proc. Int. Conf. Fuzzy Logic & Neural Networks
(IIZUKA’90), lizuka, Japan, vol.1, pp. 299-302, 1990.

D.P. Mandal, S.K. Pal and C.A. Murthy, “A Multivalued Pattern Class Determining
Page 25 of 42



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Procedure”, Proc. Int. Conf. Fuzzy Logic & Neural Networks (IIZUKA’90), lizuka, Japan,
vol. 1, pp. 343- 346, 1990.

A. Ghosh and S.K. Pal, “Feature Ranking Using Fuzzy Correlation, Proc. Int. Conf-
Fuzzy Logic & Neural Networks (IIZUKA’90), lizuka, Japan, vol. 2, pp. 561- 564, 1990.

D.P. Mandal, S.K. Pal and C.A. Murthy, “Formulation of a Multivalued Linguistic
Recognition System”, Proc. Int. Conf. Fuzzy Logic & Neural Networks (IIZUKA’90),
lizuka, Japan, vol. 2, pp. 845- 848, 1990.

A. Ghosh and S.K. Pal, “Self- Organization of Neural Network and Object Extraction™,
Proc. Workshop on Sig. Process., Commun. & Networking, Bangalore, India, pp. 241-246,
1990.

A. Ghosh, N.R. Pal and S.K. Pal, “Neural Network, Gibbs Distribution and Object Ex-
traction™, Proc. Int. Symp. on Intell. Robotics (ISIR), Bangalore, India, pp. 95-106, 1991.

A. Ghosh, N.R. Pal and S.K. Pal, “Object Extraction Using a Self-Organizing Neural
Network™, Proc. Int. Symp. on Intell. Robotics (ISIR), Bangalore, India, pp. 686-697, 1991.

S.K. Pal, “Fuzzy Geometry, Entropy and Image Information”, (Invited Talk), NASA
Conference Publication 10061, (Proc. Second Joint Technology Workshop on Neural
Networks and Fuzzy Logic, NASA, Johnson Space Center, Houston, Texas,), vol. II, pp.
211-232, April, 1991.

L. Wang and S.K. Pal, “Perspective View on Fuzzy Medial Axis Transformation
(FMAT)”, Proc. NAFIPS’ 91, University of Missouri-Columbia, pp. 52-56, 1991.

S. Mitra and S.K. Pal, “Layered Neural Net as A Fuzzy Classifier”, Proc. Fourth Int. Conf.
Industrial & Engineering Applications of Artificial Intell & Expert Systems, Kauai,
Hawaii, pp. 128-137, 1991.

S.K. Pal and L. Wang, “Fuzzy Medial Axis Transformation (FMAT): Redundancy,
Approximation and Computational Aspects”, Proc. IFSA’ 91 Congress, Brussels, pp. 167-
170, 1991.

M.K. Kundu and S.K. Pal, “Selection of Mapping Function for Optimal Enhancement
Using Fuzzy Set Theoretic Measures”, Proc. IEEE TENCON’ 91 Conf., New Delhi, India,
pp. 21-26, 1991.

S.K. Pal, “Fuzzy Sets in Image Processing and Recognition”, (Invited Paper), Proc.
FUZZ- IEEE’ 92 (The 1st IEEE Int. Conf. on Fuzzy Systems), San Diego, U.S.A. pp.119-
126, 1992.

S. Mitra and S.K. Pal, “Rule Generation and Inferencing with a Layered Fuzzy Neural
Network”, Proc. 2nd Int. Conf. Fuzzy Logic & Neural Networks (IIZUKA’92), lizuka,
Japan, July, pp. 641-644, 1992.

S.K. Pal, “Prospect of Neuro-fuzzy Image Processing”, (Invited Talk), Proc. 3rd Na- tional
Conf. on Fuzzy Mathematics and Information Systems, Visva-Bharati University,
Santiniketan, February, 1993.

D. Bhandari, S.K. Pal and M.K. Kundu, “Image enhancement incorporating fuzzy
fitness function in genetic algorithms”, Proc. 2nd IEEE Int. Conf. on Fuzzy Systems, San
Francisco, California, pp. 1408-1413, 1993.

A. Ghosh and S.K. Pal, “Neuro-fuzzy Computing for Pattern Recognition: Recent
Trends”, Proc. Ist Asian Fuzzy Systems Symposium, Singapore, November, pp. 416-412,

Page 26 of 42



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

1993.

D.P. Mandal, C.A. Murthy and S.K. Pal, “A Remote Sensing Application of a Fuzzy
Classifier”, Proc. Ist Asian Fuzzy Systems Symposium, Singapore, November, pp. 428-433,
1993.

D. Bhandari, N.R. Pal and S.K. Pal, “Directed Mutation : A New Concept to Expedite
Searching in Genetic Algorithms”, Proc. IEEE Symposium on Intelligent Systems,
Bangalore, pp. 1-7, 1993.

J. Basak, N.R. Pal and S.K. Pal, “A Connectionist System for Handwritten Character
Recognition”, Proc. IEEE Symposium on Intelligent Systems, Bangalore, pp. 21-27, 1993.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Detection of Roadlike Structures from
Remotely Sensed Imagery”, Proc. IEEE Symposium on Intelligent Systems, Bangalore, pp.
179-185, 1993.

S.K. Pal, D. Bhandari, P. Harish and M.K. Kundu, “Object Extraction using Cellular
Neural Networks Incorporating Genetic Algorithms”, Proc. IEEE Symposium on
Intelligent Systems, Bangalore, pp. 199-204, 1993.

J. Basak, N.R. Pal and S.K. Pal, “A Novel Connectionist Approach for Automatic Peak
Selection in Hough Space”, Proc. INDO-US Workshop on Parallel and Distributed Signal
and Image Integration Problems, Pune, 1993.

S.K. Pal, “Fuzzy Recognition System: Concepts, Features and Recent Patterns”,
(Keynote Address), Proc. 7th National Systems Conference, (NSC-93), Indian Institute of
Technology, Kanpur, pp. 617-647, 1993.

J. Basak, N.R. Pal and S.K. Pal, “A Connectionist Implementation of Hough
Transform”, Proc. 3rd Int. Conf. Patt. Recog. & Dig. Tech., Indian Statistical Institute,
Calcutta, pp. 242-249, 1993.

D.P. Mandal, C.A. Murthy and S.K. Pal, “Utility of Multiple Choices in Analyzing Re-
motely Sensed Imagery”, Proc. 3rd Int. Conf. Patt. Recog. & Dig. Tech., Indian
Statistical Institute, Calcutta, pp. 285-292, 1993.

D. Bhandari and S.K. Pal, “Genetic Algorithms in Selecting Optimal Set of Weights in a
Layered Network”, Proc. 3rd Int. Conf. Patt. Recog. & Dig. Tech., Indian Statistica
Institute, Calcutta, pp. 482-489, 1993.

S.N. Biswas, N.R. Pal and S.K. Pal, “A Quantitative Index for Termination of Iterative
Image Smoothing Algorithms”, Proc. 3rd Int. Conf. Automation, Robotics and Computer
Vision (ICARCV’94), Singapore, pp. 1107-1111, 1994.

S.K. Pal, “Neuro-fuzzy Computing for Pattern Recognition and Rule Generation”
(Invited Talk), Proc. Neural Networks & Fuzzy Systems, Anna University, Madras, pp. 342-
343, 1995.

S. Mitra, S.K. Pal and S. Banerjee, “Tuning of Class Membership Using Genetic Algo-
rithms™, Proc. 3rd European Congress on Intelligent Techniques and Soft Computing,
Aachen, Germany, pp. 1402-1424, 1995.

R.K. De, S. Mitra and S.K. Pal, “Neuro-fuzzy Knowledge-based Systems for Rule Gen-
eration”, Proc. Indian Conf. on Patt. Recog., Image Process. and Comp. Vision, 11T,
Kharagpur, pp. 130-134, 1995.

Page 27 of 42



64

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

. S. De, A. Ghosh and S.K. Pal, “An Application of Genetic Algorithms to Evolve Hopfield
Type Optimum Network Architectures to Object Extraction”, Proc. IEEE Int. Conf. on
Evolutionary Computation, Perth, Australia, vol. 1 of 2, pp. 504-508, 1995.

J. Basak and S.K. Pal, “A Model for Mixed Category Perception Based on Absolute
Feature Values”, Proc. IEEE Int. Conf. Neural Nets (ICNN’95), Perth, Australia, vol. 4 of
6, pp. 1932-1937, 1995.

N. Chowdhury, C.A. Murthy and S.K. Pal, “Cluster Detection Using Neural Network”,
Proc. IEEE Int. Conf. Neural Nets (ICNN’95), Perth, Australia, vol. 4 of 6, pp. 2166-2170,
1995.

RK. De, S. Mitra and S.K. Pal, “Knowledge-based Fuzzy MLP for Pattern
Classification”, Proc. 6h Int. Fuzzy Syst. Association World Congress, Sao Paulo, Brazil,
pp. 237-240, 1995.

S. Bandyopadhyay, C.A. Murthy and S.K. Pal, “GA-based Pattern Classification :
Theoretical and Experimental Studies”, Proc. 13th Int. Conf. on Pattern Recognition,
Vienna, Austria, pp. 758-762, 1996.

S. Bandyopadhyay, C.A. Murthy and S.K. Pal, “Genetically Searched Class Boundaries
with Removal of Redundancy”, National Seminar on Theoretical Computer Sciences,
Banasthali Vidyapith, Rajasthan, pp. 345-356, 1996.

S.K. Pal, “Machine Intelligence, Pattern Recognition and Future Generation Computing
Systems”, Proc. 4th Int. Conf. Soft Computing (IIZUKA 96), pp. 209-212, 1996.

S.K. Pal, J. Basak and R.K. De, “Feature Selection: A Neuro-fuzzy Approach”, Proc.
Int. Conf. Neural Networks (ICNN’96), Washington, DC, pp. 1197-1201, 1996.

S.N. Biswas and S.K. Pal, “On the Critical Gradient for Enhancement of Digital
Images”, Proc. 4th Int. Conf. Control, Automation, Robotics and Vision (ICARCV’96),
Singapore, pp. 292-296, 1996.

M. Banerjee, S. Mitra and S.K. Pal, “Knowledge-Based Fuzzy MLP with Rough Sets™, Proc.
Int. Conf. Neural Networks (ICNN’97), Houston, TX, pp. 499-504, 1997.

S.K. Pal and S.N. Sarbadhikari, “Fuzzy Geometrical Features for Identifying Distorted
Overlapping Fingerprints”, Proc. Ist Int. Conf. Information, Communications & Signal
Processing (ICICS’97), Singapore, 1997.

S.K. Pal, “Soft Computing and Pattern Recognition: Emphasis on Genetic Algorithmic
Approaches”, Proc. Int. Conf. Computers and Devices for Communication (CODEC’98),
Calcutta, pp. 399-402, 1998.

S. De and S.K. Pal, “Evolution of Hopfield Type Networks for Object Extraction using
Simulated Annealing”, Proc. Int. Conf. Computers and Devices for Communication
(CODEC’98), Calcutta, pp. 413-416, 1998.

R.K. De and S.K. Pal, “Case-based Classification using Fuzziness and Neural Networks”,
Proc. Knowledge Discovery and Data Mining, IEE, London, Digest no. 98/310, pp. 6/1-6/3,
1998.

J. Basak, RK. De, and S.K. Pal, “Unsupervised Neuro-fuzzy Feature Selection”, Proc.
1998 IEEE International Joint Conference on Neural Networks IJCNN’98, Anchorage,
Alaska, U.S.A., pp. 18-23, 1998.

Page 28 of 42



79.

80.

81.

82.

&3.

&4.

85.

86.

87.

88.

89.

90.

91.

92.

93.

R.K. De, J. Basak, and S.K. Pal, “Unsupervised Neuro-fuzzy Feature Extraction™, Proc.
5" International Conference on Soft Computing IIZUKA98, lizuka, Fukuoka, Japan, pp.
577-580, 1998.

S. Bandyopadhyay, S.K. Pal and C.A. Murthy, “Variable Lenth Chromosomes in Genetic
Algorithms for Modeling the Class Boundaries”, 3rd Asian Fuzzy Sets Symp., Korea, pp.
634-639, 1998.

C. Acharya and S.K. Pal, “Multivariate Regression by Hierarchical Basis Function
Network”, Proc. 6th Int. Conf on Soft Computing, IIZUKA 2000, lizuka, Fukuoka, Japan,
Author Index C-1-2, pp. 577-583, 2000.

P. Mitra, C.A. Murthy and S.K. Pal, “Data Condensation in Large Data Bases by In-
cremental Learning with Support Vector Machine”, Int. Conf. on Pattern Recognition,
Barcelona, Spain, pp. 712-715, 2000.

C. Wong, S. Shiu and S.K. Pal, “Mining Fuzzy Associations Rules for Web Access Case
Adaptation™, Proc. Workshop Program of 4th Int. Conf. on Case-Based Reasoning (IC-
CBR’01), Vancouver, Canada, pp. 213-220, 2001.
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S.S. Ray, S. Bandyopadhyay, P. Mitra and S.K. Pal, “Bioinformatics in
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Authored Books:

1.

S.K. Pal and D. Dutta Majumder, Fuzzy Mathematical Approach to Pattern
Recognition, John Wiley & Sons (Halsted), N.Y., 1986.

ISBN: 0-470-27463-8, Pages: 280

Foreword by: Prof. Lofti A. Zadeh, University of California, Berkeley.

Contents: Introduction, Fuzzy Subsets and Properties, Classificatory Analysis,
Preprocessing, Feature Selection and Primitive Extraction, Speech Recognition, Adaptive
Classification, Fuzzy Grammars and Syntactic Recognition

A detailed review of the book is provided by M. Roubens in ACM Computing Reviews, June
1987, pp. 308-309.

The book received Best Production Award in the 7th World Book Fair, New Delhi,
1986.

The book has been translated into Indonesian Bhasa and Chinese Languages.
(https://www.tokopedia.com/maxisiahaan/fuzzy-pendekatan-matematik-untuk-
pengenalan-pola-oleh-sankar-k-pal)

S.K. Pal and S. Mitra, Neuro-Fuzzy Pattern Recognition: Methods in Soft Computing,
John Wiley, N.Y., 1999.

ISBN: 0-471-34844-9, Pages: 408

Foreword by: Prof. Lotfi A. Zadeh, University of California, Berkeley.

Contents: Introduction, Fuzzy Logic and Neural Networks : Models, Integration, and
Soft Computing, Pattern Classification, Other Applications of Fuzzy MLP, Self-
Organization, Pixel Classification, and Object Extraction, Feature Evaluation, Rule
Generation and Inferencing, Using Knowledge-Based Networks and Fuzzy Sets, Rough-
Fuzzy Knowledge-Based Networks.

Critical reviews of the book are provided by-

1) Prof. Radim Belohlavek in Int. J. General Systems, 30(3), 411-413, May 2001
(https://doi.org/10.1080/03081070108960714) and

ii) Prof. Scott Dick in IIE  Transactions, 34(06), 585-587, 2002
(https://doi.org/10.1080/07408170208936921)

S.K. Pal and Simon C.K. Shiu, Foundation of Soft Case-Based Reasoning, John Wiley,
N.Y., 2004.

ISBN: 0-471-08635-5, Pages: 324

Foreword by: Prof. Lotfi A. Zadeh, University of California, Berkeley.

Contents: Introduction, Case Representation and Indexing, Case Selection and Retrieval,
Case Adaption, Case-Base Maintenance, Applications, Fuzzy Logic, Artificial Neural
Net- works, Genetic Algorithms, Rough Sets.

S.K. Pal and P. Mitra, Pattern Recognition Algorithms for Data Mining, Chapman & Hall
CRC Press, Boca Raton, FL, 2004.
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ISBN: 1-58488-457-6, Pages: 280

Foreword by: Prof. Lotfi A. Zadeh, University of California, Berkeley, Prof. Z. Pawlak,
Polish Academy of Sciences, Warsaw, and Prof. Laveen N. Kanal, University of Maryland,
College Park.

Contents: Introduction, Multiscale Data Condensation, Unsupervised Feature Selection,
Active Learning Using Support Vector Machine, Rough-fuzzy Case Generation, Rough-
Fuzzy Clustering, Rough Self-Organizing Map, Classification, Rule Generation and
Evaluation using Modular Rough-fuzzy MLP, Role of Soft-Computing Tools in KDD,
Data Sets Used in Experiments.

S. Bandyopadhyay and S.K. Pal, Classification and Learning with Genetic Algorithms:
Applications in Bioinformatics and Web Intelligence, Springer Verlag, Heidelberg, 2007.

ISBN: 978-3-540-49606-9, Pages: 326

Contents: Introduction, Genetic Algorithms, Supervised Classification Using Genetic
Algorithms, Theoretical Analysis of the GA-Classifier, Variable String Lengths in GA-
Classifier, Chromosome Differentiation in VGA-Classifier, Multi-objective VGA-Classifier
and Quantitative Indices, Genetic Algorithms in Clustering, Genetic Learning in
Bioinformatics, Genetic Algorithms and Web Intelligence, Appendices, References, Index.

The book is unique in the sense of describing how a search technique, the genetic
algorithm, can be used for pattern classification mainly through approximating decision
boundaries, and it demonstrates the effectiveness of the genetic classifiers vis-a-vis
several widely used classifiers, including neural networks. It provides a balanced mixture
of theories, algorithms and applications, and in particular results from the bioinformatics
and Web intelligence domains.

The book has been critically reviewed and lauded in the IAPR newsletter, 30(4), page 12,
2008 (http://www.iapr.org/docs/newsletter-2008-04.pdf).

P. Maji and S.K. Pal, Rough-Fuzzy Pattern Recognition: Application in Bioinformatics
and Medical Imaging, Wiley-IEEE, N.Y., 2012.

ISBN: 978-1-1180-0440-1, Pages: 312

Foreword by: Prof. Andrzej Skowron, University of Warsaw, Poland

Contents: Introduction, Rough-Fuzzy Hybridization and Granular Computing, Rough- Fuzzy
Clustering: Generalized c-Means Algorithm, Rough-Fuzzy Granulation and Pattern
Classification, Fuzzy-Rough Feature Selection using f-Information Measures, Rough Fuzzy c-
Medoids and Amino Acid Sequence Analysis, Clustering Functionally Similar Genes from
Microarray Data, Selection of Discriminative Genes from Microarray Data, Segmentation of
Brain Magnetic Resonance Images, References, Index.

Emphasizing applications in bioinformatics and medical image processing, this text offers
a clear framework that enables readers to take advantage of the latest rough-fuzzy
computing techniques to build working pattern recognition models. The authors explain
step by step how to integrate rough sets with fuzzy sets in order to best manage the
uncertainties in mining large data sets. Chapters are logically organized according to the
major phases of pattern recognition systems development, making it easier to master
such tasks as classification, clustering, and feature selection. Numerous examples and case
studies help readers better understand how pattern recognition models are developed and
used in practice.
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7. S.K. Pal, S.S. Ray and A. Ganivada, Granular Neural Networks, Pattern Recognition and
Bioinformatics, Springer, Heidelberg, 2017.

ISBN: 978-3-319-57115-7, Pages: 227

Contents: Introduction to Granular Computing, Pattern recognition and Data Mining,
Classification using Fuzzy Rough Granular Neural Networks, Clustering Using Fuzzy Rough
Granular Self-organizing Map, Fuzzy Rough Granular Neural Network and Unsupervised
Feature Selection, Granular Neighborhood Function for Self-organizing Map: Clustering and
Gene Selection, Gene Function Analysis, RNA Secondary Structure Prediction: Soft
Computing Perspective, Appendix, Index.

This book provides a uniform framework describing how fuzzy rough granular neural network
technologies can be formulated and used in building efficient pattern recognition and mining
models. Formation of granules in the notion of both fuzzy and rough sets is stated. Judicious
integration in forming fuzzy-rough information granules based on lower approximate regions
enables the network in determining the exactness in class shape as well as handling the
uncertainties arising from overlapping regions; resulting in efficient and speedy learning with
enhanced performance. Layered network and self-organizing analysis maps, which have a
strong promise to Big data, are considered as basic modules.

The book is structured according to the major phases of a pattern recognition system (e.g.,
classification, clustering, and feature selection) with a balanced mixture of theory, algorithm
and application. It covers the latest findings as well as directions for future research. Special
emphasis is given to bioinformatics applications. The volume is recommended for both
students and practitioners working in computer science, electrical engineering, data science,
system design, pattern recognition, image analysis, neural computing, social network analysis,
big data analytics, computational biology and soft computing.

8. D.B. Chakraborty and S.K. Pal, Granular Video Computing: with Rough Sets, Deep Learning
and in IoT, World Scientific, Singapore, 2021.

ISBN: 978-981-122-711-0 (hardcover); 978-981-122-713-4 (e-book), pages: 256

Contents: Introduction: Video Processing, Granular Computing, Rough Sets, Deep Learning
and IoT; Partial Supervised Tracking; Unsupervised Tracking; Unsupervised Occlusion
Handling; Trustability Measures of Tracking Algorithms; Object Recognition and Deep
Learning; Video Conceptualization; Index

This volume links the abstract concept of granular computing with object tracking and video
analysis and their implementation in deep learning and the Internet of Things. It describes how
different uncertainties, involved in the task of video processing, could be handled in rough set
theoretic granular computing frameworks. Issues in video computing, such as object tracking
from videos in constrained situations, occlusion/overlapping handling, measuring of the
reliability of tracking methods, object recognition and linguistic interpretation in video scenes,
and event prediction from videos, are the addressed in this volume. Methods to address the
afore mentioned issues by reducing data dependency, as well as several unsupervised (without
manual interaction/ labeled data/ prior information) methods are also described in this work.
Rough-set approximation, and decision-making with rough rule-base are the two key features
used in the book to deal with the incomplete knowledge-base, due to the unsupervised
environments. Different aspects of rough sets (such as neighborhood rough sets, rough flow
graph, adaptive rough rule-base) and granular computing (unequal granules, spatio-temporal
granules, motion granules, and granulated deep learning) are explored based on the
requirements of different problems along with their demonstration in real-time environments.
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This book provides a balanced mixture between theory, algorithms and applications and shows
the future scopes of the theories described in different applications. It may be used both as a
textbook and reference book for graduate students and researchers in computer science,
electrical engineering, system science, data science, and information technology, and is
recommended for both students and practitioners working in computer vision, machine
learning, video analytics, image analytics, artificial intelligence, system design, rough set
theory, granular computing, and soft computing.

Edited Books:

9.

10.

11.

12.

J.C. Bezdek and S.K. Pal (Eds.), Fuzzy Models for Pattern Recognition: Methods that
Search for Structures in Data, IEEE Press, N.Y., 1992.

ISBN: 0-7803-0422-5, Pages: 539

Foreword by: Prof. Lotfi A. Zadeh, University of California, Berkeley.

Contents: Introduction, Cluster Analysis, Classifier Design and Feature Analysis, Image
Processing and Machine Vision, Fuzzy Logic, Neural Networks and Learning in Pattern
Recognition

This book consists of 50 pages of original material (written by the authors) and 51

seminal papers (most of them are IEEE publications) reprinted from journals.

The book was in the list of IEEE Best Seller books till 1995.

S.K. Pal and P.P. Wang (Eds.), Genetic Algorithms for Pattern Recognition, CRC Press,
Boca Raton, Florida, 1996.

ISBN: 0-8493-9467-8, Pages: 320

This book is unique of its kind and consists of 13 articles, written by leading scientists
over the world, demonstrating how the effectiveness of Genetic Algorithms can be
exploited for solving some existing problems of pattern recognition and for designing
efficient systems.

S.K. Pal and A. Skowron (Eds.), Rough Fuzzy Hybridization: A New Trend in Decision
Making, Springer Verlag, Singapore, 1999.

ISBN: 981-4021-00-8, Pages: 454

This is the first book on integrating rough sets and fuzzy sets for developing efficient
decision making system with real life applications. It has 20 articles written by leading
experts over the world.

S.K. Pal, A. Ghosh and M.K. Kundu (Eds.), Soft Computing for Image Processing,
Physica Verlag, (Springer), Heidelberg, 2000.

ISBN: 3-7908-1268-4, Pages: 590
Foreword by: Prof. A. Rosenfeld, University of Maryland, College Park.

The volume provides a collection of 21 articles, written by leading experts all over the
world, containing new material and describing, in a unified way with extensive real life
applications, the merits and significance of performing different image processing/
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14.

15.

16.

17.

analysis tasks in soft computing paradigm.

S.K. Pal, T.S. Dillon and D.S. Yeung (Eds.), Soft Computing in Case Based Reasoning,
Springer Verlag, London, 2001.

ISBN: 1-85233-262-X, Pages: 372

Foreword by: Prof. H.J. Zimmenmann, Aachen, Germany.

The book, which is unique of its kind, describes how various soft computing tools can be
applied to design and develop methodologies and systems with case based reasoning (CBR)
for real life decision-making or recognition problems. It comprises 15 contributions from
experts from all over the world.

S.K. Pal, A. Pal (Eds.), Pattern Recognition: From Classical to Modern Approaches, World
Scientific, Singapore, 2001.

ISBN: 981-02-4684-6, Pages: 612
Foreword by: Prof. L. N. Kanal, University of Maryland, College Park.

The volume provides a collection of 21 articles, written by leading experts all over the
world, describing the evolution and recent development of various pattern recognition
methodologies with significant applications including data mining and knowledge
discovery.

D. Zhang and S.K. Pal (Eds.), Neural Networks and Systolic Array Design, World
Scientific, Singapore, 2002.

ISBN: 981-02-4840-7, Pages: 405

The volume, containing 16 chapters, describes in a unified way, the basic concepts,
theories and characteristic features of integrating different facets of Neural Networks
(NNs) and Systolic Arrays (SAs), as well as presents recent developments and significant
applications. The articles, written by experts from all over the world, demonstrate the
various ways this integration can be made to efficiently design methodologies,
algorithms and architectures, and also implementations, for NN applications.

A. Ghosh and S.K. Pal (Eds.), Soft Computing Approach to Pattern Recognition and Image
Processing, World Scientific, Singapore, 2002.

ISBN: 981-238-251-8, Pages: 372

This volume provides a collection of sixteen articles containing review and new material.
In a unified way, they describe the recent development of theories and methodologies in
pattern recognition, image processing and vision using fuzzy logic, artificial neural
networks, genetic algorithms, rough sets and wavelets with significant real life
applications. The book details the theory of granular computing and the role of a rough-
neuro approach as a way of computing with words and designing intelligent recognition
systems. It also demonstrates applications of the soft computing paradigm to case based
reasoning, data mining and bio-informatics with a scope for future research.

S.K. Pal, L. Polkowski and A. Skowron (Eds.), Rough-Neural Computing: Techniques for
Computing with Words, Springer Verlag, Heidelberg, 2004.

ISBN: 3-540-43059-8, Pages: 734

Page 38 of 42



18.

19.

20.

Foreword by: Prof. Zdzistaw Pawlak, University of Information Technology and
Management, Warsaw, Poland, and Prof. Lotfi A. Zadeh, University of California, Berkeley.

Exploring the potential and strength of neural networks, rough sets, and rough-fuzzy
hybridization, this book is devoted to rough-neural computing, which is also related to
the novel aspect of computing with words. It has 29 articles contributed by experts from
all over the world and provides foundational and methodological issues as well as
applications in various fields.

S.K. Pal and J.F. Peters (Eds.), Rough Fuzzy Image Analysis: Foundations and
Methodologies, Chapman & Hall/CRC, Boca Raton, Florida, 2010.

ISBN: 978-1-4398-0329-5, Pages: 266

This is the first book under the series of Mathematical and Computational Imaging
Sciences of Chapman & Hall/CRC. Emphasizing the utility of fuzzy, near and rough sets
in image analysis, the volume having twelve chapters introduces the fundamentals and
applications in the state of the art of rough-fuzzy image analysis. The volume is unique in
the sense that it presents a new approach to image analysis using near sets and tolerance
spaces; provides a complete implementation of near sets and offers the NEAR system for
download on http://wren.ece.umanitoba.ca/; and covers an array of applications,
particularly in medical imaging involving breast cancer diagnosis, laryngeal pathology
diagnosis, and brain MR segmentation.

S.K. Pal, A. Petrosino and L. Maddalena, Handbook in Soft Computing for Visual
Surveillance, Chapman & Hall/ CRC Press, Boca Raton, Florida, 2012.

ISBN: 978-1439856840, Pages: 342

Information on integrating soft computing techniques into video surveillance is widely
scattered among conference papers, journal articles, and books. Bringing this research
together in one source, Handbook on Soft Computing for Video Surveillance illustrates
the application of soft computing techniques to different tasks in video surveillance.
Worldwide experts in the field present novel solutions to video surveillance problems and
discuss future trends.

After an introduction to video surveillance systems and soft computing tools, the book gives
examples of neural network-based approaches for solving video surveillance tasks and
describes summarization techniques for content identification. Covering a broad
spectrum of video surveillance topics, the remaining chapters explain how soft computing
techniques are used to detect moving objects, track objects, and classify and recognize
target objects. The book also explores advanced surveillance systems under development.

Incorporating both existing and new ideas, this handbook unifies the basic concepts,
theories, algorithms, and applications of soft computing. It demonstrates why and how
soft computing methodologies can be used in various video surveillance problems.

S. Misra and S.K. Pal (Eds.), Soft Computing Applications in Sensor Networks, Chapman &
Hall/ CRC Press, Boca Raton, Florida, 2017.

ISBN: 13: 978-1-4822-9875-8, Pages: 284

The book provides research describing soft computing approaches in sensor networking,
while investigating the novel solutions and discussing future trends in this field. With eleven
chapters containing tutorials and new material, mostly written by prominent academicians,
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researchers and practitioners, the volume describes basic concepts, theory and algorithms that
demonstrate why and how soft computing techniques can be used for sensor networking in
different disciplines. Different case studies and applications topics considered include: smart
node model for wireless sensor networks (WSNs), protocols for WSN routing, fault-tolerant
routing in WSNs, optimal cluster head positioning in heterogeneous sensor networks,
ubiquitous context aware services, energy-aware wireless body area networks in health care
delivery, and the definition of various network entropy measures. After a brief tutorial-style
introduction, each chapter provides a comprehensive description of the developments in its
respective area.

A. Pal and S.K. Pal (Eds.), Pattern Recognition and Big Data, World Scientific, Singapore,
2017

ISBN: 978-98-1314-4545, Pages: 856

Containing twenty six contributions by experts from all over the world, this book presents both
research and review material describing the evolution and recent developments of  various
pattern recognition methodologies, ranging from statistical, linguistic, fuzzy-set-theoretic,
neural, evolutionary computing and rough-set-theoretic to hybrid soft computing, with
significant real-life applications.

The volume provides state-of-the-art of classical and modern approaches to pattern recognition
and mining, with extensive real life applications. It describes efficient soft and robust machine
learning algorithms and granular computing techniques for data mining and knowledge
discovery, and the issues associated with handling Big Data. Application domains considered
include bioinformatics, cognitive machines (or machine mind developments), biometrics,
computer vision, the e-nose, remote sensing and social network analysis.

e) Edited Conference Proceedings

1.

N. Zhong, J. Bradshaw, S.K. Pal, D. Talia, J. Liu, and N. Cerrone (Eds.), Intelligent Agent
Technology (Proc. 2004 IEEE/WIC/ACM International Conference, September 20-24,
2004, Beijing, China), IEEE Computer Society, Los Alamitos, California, USA, 2004.

N. Zhong, S.K. Pal, Y.Y. Tang and J. Liu(Eds.), Wavelet Analysis and its Applica- tions and
Active Media Technology (Proc. International Computer Congress, May 28-30, 2004,
Logistical Engineering University, P R China), World Scientific Pub Co Inc. 2004.

S.K. Pal, S. Bandhyopadhyay, and S.N. Biswas (Eds.), Pattern Recognition and Machine
Intelligence (Proc. 1Ist International Conference on Pattern Recognition and Machine
Intelligence (PReMI’05), December 20-22, 2005, Kolkata, India), Lecture Notes in
Computer Science, Vol. 3776, Springer-Verlag, Berlin, 2005.

A. Ghosh, RK. De and S.K. Pal (Eds.), Pattern Recognition and Machine Intelligence
(Proc. 2nd International Conference on Pattern Recognition and Machine Intelligence
(PReMI’07), December 18-22, 2007, Kolkata, India), Lecture Notes in Computer Science,
Vol. 4815, Springer-Verlag, Berlin, 2007.

V.D. Gesu, S.K. Pal and A. Petrosino (Eds.), Fuzzy Logic and Applications (Proc. S8th
International Workshop on Fuzzy Logic and Applications, (WILF 2009), June 9-12, 2009,
Palermo, Italy), Lecture Notes in Artificial Intelligence, Vol. 5571, Springer-Verlag, Berlin,
2009.

S. Chaudhury, S. Mitra, C.A. Murthy, P.S. Sastry and S.K. Pal (Eds.), Pattern
Recognition and Machine Intelligence (Proc. 3rd International Conference on Pattern
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14.

15.

16.

17.

Recognition and Machine Intelligence (PReMI’09), December 16-20, Indian Institute of
Technology, New Delhi, India, 2009), Lecture Notes in Computer Science, Vol. 5909,
Springer, 2009.

D. Slezak, S.K. Pal, B.-H. Kang, J. Gu, H. Kuroda, T-h. Kim (Eds.), Signal Processing,
Image Processing and Pattern Recognition (Proc. Int. Conf. on Signal Processing, Image
Processing and Pattern Recognition (SIP 2009), December 10-12, Jeju Island, Korea,
2009), Communications in Computer and Information Science, Vol. 61, Springer, 2010.

S.K. Pal, W.I. Groskey, N. Pissinou, T.K. Shih and D. Slezak (Eds.), Signal Processing and
Multimedia (Proc. Int. Conf. on Signal Processing, Image Processing and Pattern
Recognition (SIP 2010), December 10-12, Jeju Island, Korea, 2010), Communications in
Computer and Information Science, Vol. 123, Springer, 2010.

S.0O. Kuznetsov, D.P. Mandal, M.K. Kundu and S.K. Pal (Eds.), Pattern Recognition and
Machine Intelligence (Proc. 4th International Conference on Pattern Recognition and
Ma- chine Intelligence (PReMI’11), June 27 - July 1, Higher School of Economics,
Moscow, Russia, 2011), Lecture Notes in Computer Science, Vol. 6744, Springer, 2011.

M.K. Kundu, S. Mitra, D. Mazumdar and S.K. Pal (Eds.), Perception and Machine
Intelligence (Proc. Ist Indo-Japan Conference (PerMin 2012), January 12-13, Kolkata,
India, 2012), Lecture Notes in Computer Science, Vol. 7143, Springer-Verlag, Berlin,
2012.

P. Maji, A. Ghosh, M. Narasimha Murty, K. Ghosh and S.K. Pal (Eds.), Pattern
Recognition and Machine Intelligence (Proc. 5th International Conference on Pattern
Recognition and Machine Intelligence (PReMI’13), December 10-14, 2013, Kolkata, India),
Lecture Notes in Computer Science, Vol. 8251, Springer-Verlag, Berlin, 2013.

S.M. Thampi, A. Abraham, S.K. Pal and J.M.C. Rodriguez, (Eds.), Recent Advances in
Intelligent Informatics (Proc. 2nd International Symposium on Intelligent Informatics
(ISI’'13), August 23-24, Mysore, India, 2013), Advances in Intelligent Systems and
Computing, Vol. 235, Springer, Berlin, 2014.

M.K. Kundu, S. Chaudhury, S. Mitra, D. Mazumder and S.K. Pal (Eds.), Perception and
Machine Intelligence, (Proc. 2nd International Conference on Perception and Machine
Intelligence Indo-Japan Conference (PerMin 2012),February 26-27, 2015, Kolkata, India),
ACM-ICPS, Vol. 0982, ACM, N.Y., 2015

M. Kryszkiewicz, S. Bandyopadhyay, H. Rybinski and S.K. Pal (Eds.), Pattern Recognition
and Machine Intelligence (Proc. 6th International Conference on Pattern Recognition
and Machine Intelligence (PReMI’15), June 30 - July 3, 2015, Warsaw, Poland), Lecture
Notes in Computer Science, Vol. 9124, Springer-Verlag, Berlin, 2015.

B. Uma Shankar, K. Ghosh, D.P. Mandal, S.S. Ray, D. Zhang and S.K. Pal (Eds.), Pattern
Recognition and Machine Intelligence (Proc. 7th International Conference on Pattern
Recognition and Machine Intelligence (PReMI’17), December 5-8, 2017, Kolkata, India),
Lecture Notes in Computer Science, Vol. 10597, Springer-Verlag, Berlin, 2017.

M. E.Y El Kettani, C Djeddi, I Siddiqi, Y Hannad and S.K. Pal Eds.), Proceedings of the 2nd
Mediterranean Conference on Pattern Recognition and Artificial Intelligence (MedPRAI-
2018), March 27-28, 2018, Rabat, Morocco, ACM, N.Y., 2018

S. Bhattacharyya, S.K. Pal, I. Pan and A. Das (Eds.), Recent Trends in Signal and Image
processing (Proc. ISSIP 2018, November 21-22, 2018, Kolkata, India), Advances in
Intelligent Systems and Computing, Vol. 922, Springer, Singapore, 2019.
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http://link.springer.com/book/10.1007/978-3-319-01778-5

18. B. Deka, P. Maji, S. Mitra, D.K. Bhattacharyya, P.K. Bora and S.K. Pal (Eds.), Pattern
Recognition and Machine Intelligence (Proc. 8th International Conference on Pattern
Recognition and Machine Intelligence (PReMI’19), December 17-20, 2019, Tezpur, India),
Lecture Notes in Computer Science, Vol. 11941 and Vol. 11942, Springer-Verlag, Berlin,

2019.

19. A. Ghosh, Irwin King, M. Bhattacharyya, S.S. Ray and S.K. Pal (Eds.), Pattern Recognition
and Machine Intelligence (Proc. 9th International Conference on Pattern Recognition
and Machine Intelligence (PReMI’21), December 15-18, 2021, Kolkata, India), Lecture
Notes in Computer Science, Vol. 13102, Springer-Verlag, Berlin, 2024,

20. S.K. Pal, S. Thampi and A. Abraham (Eds.), Intelligent Informatics, (Proc. 8th International
Symposium on Intelligent Informatics (ISI 2023), December 18-20, 2023, Bangalore, India),
Smart Innovation, Systems and Technologies, vol. 389, Springer, Berlin, 2024.

f) U.S. Patents

1. “Optimization Technique Using Evolutionary Algorithms”, US Patent # 8,700,548;
Issued on April 14, 2014. (Co-inventors: D. Bhandari and C.A. Murthy).
http://patft.uspto.gov/netacgi/nph-
Parser?Sect]1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%?2Fsearch-
bool.html&r=1&=G&I1=50&co1=AND&d=PTXT&s1=%22Pal,+Sankar%22.INNM.&OS=1

N/
https://patents.google.com/patent/US8700548B2/en

2. "Rough Wavelet Granular Space and Classification of Multispectral Remote
Sensing Image", Korea Patent # IN-800853-05-KR-NAT, Issued Patent (21 Jan
2015); China Patent # IN-800853-04-CN-NAT, Application Granted (27 Jan
2016); US Patent # IN-800853-03-US-NAT, Application Granted (6 Oct 2015), Patent No.
US9152877 (Co-inventor: S. Meher) https://patents.google.com/patent/US9152877B2/en

3. “Fuzzy Medial Axis Transformation Skeletonizing, Pattern Recognition,
Compression and Animation” NASA Case Number MSC-21997, US Patent
Application # EF872607565US (Co-inventor: L. Wang).

Page 42 of 42


http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=%22Pal,+Sankar%22.INNM.&OS=IN/
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=%22Pal,+Sankar%22.INNM.&OS=IN/
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=%22Pal,+Sankar%22.INNM.&OS=IN/
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=%22Pal,+Sankar%22.INNM.&OS=IN/
https://patents.google.com/patent/US8700548B2/en
https://patents.google.com/patent/US9152877B2/en

