Contents

1 Imtroduction......... ... ... .. . .. . .. . ... 1
2 Generalized Type-2 Fuzzy Logic .. ........................... 3
2.1 Definition of Generalized Type-2 Fuzzy Sets................. 3
2.2 o-Planes Representation . ... ............. .. ... .. ........ 4
2.3 Generalized Type-2 Fuzzy Systems Based on o-Planes . ........ 5
2.3.1 Fuzzifier Process. .. ...... ... ... ... ... ... .. ... 5
232 FuzzyRules ....... ... .. ... . . 6
2.3.3 Inference Engine.............. .. .. ... .. ... ..... 7
234 TypeReducer........ ... ... . ... .. .. .. .. 8
2.3.5 Defuzzification Process . ... ...... ... ... . ... ... ... 9
3 Edge Detection Methods and Filters Used on Digital Image
Processing ... .. ... .. . .. ... 11
3.1 Edge Detection Methods. . . ............ ... .. ... ... . ..... 11
3.1.1 Morphological Gradient Approach ................... 11
3.1.2 Sobel Operator .. ..., 13
3.1.3 Sobel Operator Applied on Color Images . ............. 14
32 Filters. .. ... 15
32.1 Low-PassFilters......... .. ... .. .. .. .. ..... 15
32.2 High-Pass Filters. . . ...... .. ... ... .. .. .. ..... 16
4 Metrics for Edge Detection Methods . . ........................ 17
4.1 Figure of Merit of Pratt (FOM) ........ ... ... ... ... ... ... 17
4.2 Quality Measurement Using the MSE, PSNR
and SSIM Indices. . . ....... . . 18
5 Edge Detection Methods Based on Generalized Type-2 Fuzzy
Logic Systems . . . ......... .. .. ... 21
5.1 Edge Detection Method Based on GT2 FSs and the
Morphological Gradient . .......... ... ... ... ... ... ...... 21

ix



Contents

5.2 Edge Detection Method Based on GT2 FSs and the Sobel
OPperator . . . .. .ot

5.3 Generalized Type-2 Fuzzy Edge Detection Method Applied on
Color Images .. ...... ...

5.4 Edge Detection Method Using GT2 Fuzzy Images. ............
5.4.1 Fuzzy Synthetic Images ...........................
5.4.2 The Fuzzy Euclidean Distance ......................
5.4.3 Edge Detection Method Applied on Fuzzy Images. . ... ..

Generalized Type-2 Fuzzy Edge Detection Applied on a Face
Recognition System . . .. ......... .. ... .. ...
6.1 Generalized Type-2 Fuzzy Edge Detection Method Using the
Sobel Operator and Filters . . ......... ... ... ... ... ... ....
6.2 Face Recognition System Based on a Monolithic
Neural Network . ... ... . ... . . .

Experimentation and Results Discussion . .. ................. ...
7.1 Generalized Type-2 Fuzzy Systems Combined with the
Morphological Gradient . ... ....... ... ... ... ... ... ......
7.2 Generalized Type-2 Fuzzy Systems Combined with the Sobel
OPeTatOr . . . ottt
7.3 Generalized Type-2 Fuzzy Edge Detection Method Using
Color Images .. ...... .. .. .
7.3.1 Simulation Results Using Synthetic Color Images .. ... ..
7.3.2  Simulation Results Using Real Color Images .. .........
7.4 Edge Detection Method Applied on GT2 Fuzzy Images. .. ... ...
7.5 Simulation Results Achieved by the Face Recognition System. . . .

8 Conclusions . ............ . . . .
AppendixX A . ...

References . . .. ... . . .

56



2 Springer
http://www.springer.com/978-3-319-53993-5

Edge Detection Methods Based on Generalized Type-2
Fuzzy Logic

Gonzalez, C.1,; Melin, P.; Castro, J.R.; Castillo, O,

2017, X, 89 p. 34 illus., 21 illus. in color., Softcover
ISBN: 978-3-319-53893-5



	Contents



