Contents

1 Innovative Algorithms in Computer Vision. . .. ......... ... ... 1
Lakhmi C. Jain and Margarita N. Favorskaya
1.1 Introduction .......... ... ... . ...
1.2 Chapters Included in the Book . . ........................
1.3 Conclusions . ............. i
References. . . ... . .

o 00 N N

2 Graphological Analysis and Identification
of Handwritten Texts ... .................................. 11
Leonid A. Mironovsky, Alexander V. Nikitin, Nina N. Reshetnikova
and Nikolay V. Soloviev

2.1 Introduction . .............. ... 12
22 Related Works . ........ . . 13
2.3 Analysis and Identification of Handwritten Texts: Problem
Formulation .. ........ .. ... ... ... .. .. . ... . ... 14
2.4  Formation of Alphabets Based on Handwriting Samples . . . . .. 16
2.5 Methods of Bitmap Binary Image Based Graphological
Analysis and Identification . . . ......... ... ... ... ... .. .. 19
2.5.1 Method of Skeleton Transformations of Letters,
Ligatures, and Words . ......................... 20
2.5.2  Method Based on Calculation of the Hamming
Distance Between Two Binary Images ............. 20
2.6 Methods of Graphological Analysis and Identification
Based on Vectorization of Bitmap Images . ................ 22
2.6.1  Method of Vectorization of Bitmap Handwritten
Text Images. .. ...... .. ... . 23
2.6.2  Method of Vector Dynamic Parameterization . .. ... .. 27

vii



viii

Contents

2.7 Architecture of Information Storage and Retrieval System

for Graphoanalysis and Identification of Handwritten Texts.... 30
2.8 Conclusions . ...... ... ... .. ... .. 36
References. . .. ... .. . 36

Perceptually Tuned Watermarking Using Non-subsampled

Shearlet Transform. .. ...... .. .. ... ... .. .. .. ... ........ 41
Margarita N. Favorskaya, Lakhmi C. Jain and Eugenia I. Savchina
3.1 Introduction . ............ ... ... 42
3.2 Overview of Frequency Techniques in Watermarking . . ... ... 45
3.3 Shearlet Theory ........ ... .. .. . . 47
3.4  Perceptual Watermarking . ... ........ ... .. L .. 52
3.5 Digital Watermark Embedding . ... ....... ... ... .. ... ... 56
3.5.1 Watermark Scrambling Via Arnold’s Transform. . . ... 57
3.5.2 Basics of Singular Value Decomposition. . . ......... 58
3.5.3  Algorithm of Watermark Embedding. . . ............ 59
3.6  Digital Watermark Extraction........................... 61
3.7 Experimental Results ............ ... ... ... .. ... ..... 63
3.8 Conclusions . ......... ... ... ... 65
References. ... ... ... 65
Unscented RGB-D SLAM in Indoor Environment . .. ........... 71
Alexander Prozorov, Andrew Priorov and Vladimir Khryashchev
4.1 Introduction . ........... ... ... 72
4.2 Obtaining Depth Maps in RGB-D System .. ............... 73
4.3  FastSLAM Algorithm. . . ...... ... ... ... ... . ... ....... 76
4.4 Probabilistic Properties of SLAM Problem. ................ 77
4.5  Particle Filter in the SLAM Task . ....................... 79
4.6  Evaluation of Accuracy ............ .. ... . . . .. 80
4.7  Feature Points Detection and Description. . ................ 83
4.8  Unscented Kalman Filter for Landmarks Tracking . .......... 85
4.9  Depth Map Preprocessing. .. ..., 90
4.10 Adaptive Particles Resampling . . ........................ 97
411 ConcClusions . . ........ ... 101
References. . .. ... ... 101

Development of Fast Parallel Algorithms Based
on Visual and Audio Information in Motion Control Systems

of Mobile Robots. . . .......... ... . ... ... . .. ... 105
Sn. Pleshkova and Al. Bekiarski
5.1 Introduction ............. ... . . ... ... .. 106
5.2 Related Works . ............ . ... ... . 107
5.3  Development of Fast Parallel Algorithm Using Audio

and Visual Information. . .............................. 112

5.3.1 General View of Mobile Robot Video and Audio
Perception System. ... .......... ... ... ... ... 113



Contents ix

5.3.2  Development of Fast Parallel Algorithm Based

on Simultaneous Localization and Mapping Method

and Mobile Robot Audio Visual Perception

and Attention. . .. ........... ... 115
5.3.3 Development of Fast Parallel Algorithm Based

on Mobile Robot Audio Perception and Attention

Managed by Speaking Person . ................... 122
54 Experimental Results . ....... ... ... ... .. .. .. ... ... 128
5.5 ConcluSions . ...........uiii 134
References. ... ... . 135

6 Methods and Algorithms of Audio-Video Signal Processing
for Analysis of Indoor Human Activity . . . .................... 139
Irina V. Vatamaniuk, Victor Yu Budkov, Irina S. Kipyatkova
and Alexey A. Karpov

6.1 Introduction ............ ... .. .. ... 140
6.2  Technologies and Frameworks of Smart Meeting Rooms. . . . .. 141
6.3  Image Processing Methods for Analysis of Indoor Human
ACHVILY. . .o 144
6.3.1 Image Normalization Methods. . ... ............... 144
6.3.2  Face Recognition Methods ...................... 152
6.4  Approaches to Audiovisual Monitoring of Meeting Room
Participants . . . . ... ... 156
6.4.1 Method of Participant Localization, Tracking,
and Registration. . . ............. ... ... ... ...... 156
6.4.2  Method of Audiovisual Recording of Participant
ACHIVILY . . oo 158
6.5 Experiments ............. ... 161
6.5.1 Participant Registration System Assessment ......... 161
6.5.2  Recording System Assessment . .................. 164
6.6 Conclusions . ...... ... ... ... ... 170
References. . . ... . . 171

7 Improving Audience Analysis System Using Face Image
Quality Assessment . . .............. .. ... 175
Vladimir Khryashchev, Alexander Ganin, Ilya Nenakhov
and Andrey Priorov

7.1 Introduction ................. ... 176
7.2 Texture-Based Metrics .. ......... ... .. .. . 179
7.2.1  No-Reference Image Quality Assessment Algorithm
(NRQLBP). ..o 179
7.2.2  Blind/Referenceless Image Spatial Quality Evaluator
Algorithm (BRISQUE) .. ........... ... ... ... ... 184

7.23  Sharpness . ........... ... 185



Contents

7.3  Symmetry-Based Metrics . .......... .. ... .
7.3.1  Symmetry of Landmarks Points. . . ................
7.3.2  Symmetry Metric. .. ...... ...
7.4  Universal Metrics . . ... ... ..
7.5  Face Verification/Identification . . ........................
7.5.1  Openface Facial Detector. . . .....................
7.5.2 Experimental Results. ..........................
7.6 Gender Recognition ... ....... .. ... ... .. .. . . . ...
7.6.1  Gender Classification Algorithm ..................
7.6.2 Experimental Results. ..........................
7.7 ConClusions . . .......... it
References. .. ... ... .

Real Time Eye Blink Detection Method for Android
Device Controlling. . . ................... ... ... ... .........
Suzan Anwar, Mariofanna Milanova and Daniah Al-Nadawi
8.1 Introduction ............ ... . ... ... ..
8.2  Human Mobile Interaction .............................
8.3  Eye Tracking Technology. .................. ... ........
8.4  Face and Eye Detection Based on OpenCV Algorithms. . . . . ..
8.5 Literature Review . . .. ... ... ... ... ... ... . ...
8.5.1 Face Detection. ...............................
8.5.2  Eye Detection and Eye Tracking..................
853 EyeBlink ....... ... ... .. ... .. ...
8.6 Proposed Method ... ...... ... ... . ... ... ... ...
8.7  Performance and Results Evaluation. . ....................
8.8  Conclusions and Future Work . .........................
References. . ... ... . . ... .

Techniques for Medical Images Processing Using Shearlet

Transform and Color Coding. . .. ...........................

Alexander Zotin, Konstantin Simonov, Fedor Kapsargin,

Tatyana Cherepanova, Alexey Kruglyakov and Luis Cadena

9.1 Introduction ........... ... ... .

9.2 Related Works .. ... ... . ..

9.3  Proposed Method of Medical Images Analysis..............
9.3.1 Noise Reduction Filter. . ........................
9.3.2  Optimization of Noise Reduction Filters . ...........
9.3.3 Forming a Contour Representation . ...............
9.3.4  Shearlet Transform for Contour Detection. . .........
9.3.5  Color Coding of Objects in Contour Representation. . . . .

9.4  Experimental Research . ... ...... ... ... ... ... ... ... ...
9.4.1 Application of Proposed Techniques in Urology. .. . ..
9.4.2  Processing of Plastic Surgery (Hernioplasty) Images. . . . .



Contents xi

10

11

9.4.3  Experimental Research of Preprocessing Filters. . . . . .. 252
9.4.4 Efficiency Evaluation of the Proposed Method . . ... .. 255
9.5 Conclusions . ......... ... .. ... 255
References. ... ... ... 256
Image Analysis in Clinical Decision Support System . ........... 261
Natalia Obukhova and Alexandr Motyko
10.1 Introduction . ........... ... ...t 261
10.2 Related Works . ... ... . . .. .. 263
10.3 Image Preprocessing for Automatic Analysis ............... 265
10.3.1 Shift Compensation Algorithm ................... 265
10.3.2 Segmentation of Regions of Interest . .. ............ 268
10.4 Automatic Analysis of Fluorescent Images. . ............... 268
10.4.1 Features Calculation and Estimation
of Fluorescent Images Effectiveness ............... 270
10.4.2 Color Calibration. .. .......... .. ... ... ........ 271
10.4.3 Selection of Classification Rules .. ................ 275
10.5 Automatic Analysis of Images Obtained in White Light
Olumination . .. ........ ... 278
10.5.1 The AcetoWhite Region Segmentation . ............ 279
10.5.2 Texture AnalySiS . ............oiiiinrnann... 280
10.5.3 Estimation of Detail Level Quantity
of Image Regions . ............................ 281
10.5.4 Binary Classification Based on Texture Feature . ... .. 283
10.6 Creation of Differential Pathology Map . .................. 283
10.7 Clinical Investigations of Proposed Method and Algorithms. . . . . . 286
10.7.1 Multispectral Digital Colposcope. . ................ 286
10.7.2 Clinical Data. Database of Verified Images
and Records. . ......... .. ... .. ... 287
10.7.3 Experimental Research Methodology
and Experimental Results . ................... ... 288
10.8 Conclusions . ............ .. 294
References. .. ... .. . 296
A Novel Foot Progression Angle Detection Method . ............ 299
Jeffery Young, Milena Simic and Milan Simic
11.1 Introduction ............... .. ...t 300
11.2 Experiment Scenarios and Setup. . . ...................... 301
11.3 Image Calibration and Rectification . ..................... 303
11.4 VFM Algorithm Modules. . . ...... ... ... ... .. ... ..... 308
11.4.1 Foot Feature Extraction and Matching. .. ........... 309
11.4.2 Alternative Feature Extraction Method .. ........... 310

11.4.3 FPA Measurement. . . . ............oouuuuunen.... 310



xii Contents

11.5 Validation and Results . .. ............ ... ... ........... 311
11.6 Conclusions . ........... .. 316
References. . . ... .. 316



2 Springer
http://www.springer.com/978-3-319-67993-8

Computer Vision in Control Systems-4

Real Life Applications

Favorskaya, M.MN.; Jain, L (Eds.)

2018, XMV, 317 p. 137 illus., 86 illus. in color., Hardcowver
ISEM: 978-3-319-67993-8



	Contents



