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Computer Vision Metrics provides an extensive survey and analysis of over 100 current and historical feature
description and machine vision methods, with a detailed taxonomy for local, regional and global features.
This book provides necessary background to develop intuition about why interest point detectors and feature
descriptors actually work, how they are designed, with observations about tuning the methods for achieving
robustness and invariance targets for specific applications. The survey is broader than it is deep, with over
540 references provided to dig deeper. The taxonomy includes search methods, spectra components,
descriptor representation, shape, distance functions, accuracy, efficiency, robustness and invariance
attributes, and more. Rather than providing ‘how-to’ source code examples and shortcuts, this book provides
a counterpoint discussion to the many fine opencv community source code resources available for hands-on
practitioners.

What you'll learn

- Interest point & descriptor concepts (interest points, corners, ridges, blobs, contours, edges, maxima),
interest point tuning and culling, interest point methods (Laplacian, LOG, Moravic, Harris, Harris-
Stephens, Shi-Tomasi, Hessian, difference of Gaussians, salient regions, MSER, SUSAN, FAST, FASTER,
AGHAST, local curvature, morphological regions, and more), descriptor concepts (shape, sampling
pattern, spectra, gradients, binary patterns, basis features), feature descriptor families.

- Local binary descriptors (LBP, LTP, FREAK, ORB, BRISK, BRIEF, CENSUS, and more).

- Gradient descriptors (SIFT, SIFT-PCA, SIFT-SIFER, SIFT-GLOH, Root SIFT, CensureE, STAR, HOG,
PHOG, DAISY, O-DAISY, CARD, RFM, RIFF-CHOG, LGP, and more).

- Shape descriptor s (Image moments, area, perimeter, centroid, D-NETS, chain codes, Fourier descriptors,
wavelets, and more) texture descriptors, structural and statistical (Harallick, SDM, extended SDM, edge
metrics, Laws metrics, RILBP, and more).

- 3D descriptorsfor depth-based, volumetric, and activity recognition spatio-temporal data sets (3D HOG,
HON 4D, 3D SIFT, LBP-TOP, VLBP, and more).

- Basis space descriptors (Zernike moments, KL, SLANT, steerable filter basis sets, sparse coding,
codebooks, descriptor vocabularies, and more), HAAR methods (SURF, USURF, MUSURF, GSURF,
Viola Jones, and more), descriptor-based image reconstruction.

- Distance functions (Euclidean, SAD, SSD, correlation, Hellinger, Manhattan, Chebyshev, EMD,
Wasserstein, Mahalanobis, Bray-Curtis, Canberra, LO, Hamming, Jaccard), coordinate spaces, robustness
and invariance criteria.

- Image formation, includes CCD and CMOS sensors for 2D and 3D imaging, Sensor processing topics,
with a survey identifying over fourteen (14) 3D depth sensing methods, with emphasis on stereo, MV'S,
and structured light.

- Image pre-processing methods, examples are provided targeting specific feature descriptor families
(point, line and area methods, basi s space methods), colorimetry (CIE, HSV, RGB, CAMO02, gamut
mapping, and more).

- Ground truth data, some best-practices and examples are provided, with a survey of real and synthetic
datasets.

- Vision pipeline optimizations, mapping algorithms to compute resources (CPU, GPU, DSP, and more),



hypothetical high-level vision pipeline examples (face recognition, object recognition, image classification,
augmented reality), optimization alternatives with consideration for performance and power to make
effective use of SIMD, VLIW, kernels, threads, parallel languages, memory, and more.

- Synthetic interest point alphabet analysis against 10 common opencv detectors to develop intuition
about how different classes of detectors actually work (SIFT, SURF, BRISK, FAST, HARRIS, GFFT,
MSER, ORB, STAR, SIMPLEBL OB). Source code provided online.

- Visual lear ning concepts, although not the focus of this book, alight introduction is provided to machine
learning and statistical |earning topics, such as convolutional networks, neural networks, classification and
training, clustering and error minimization methods (SVM,’s, kernel machines, KNN, RANSAC, HMM,
GMM, LM, and more). Ample references are provided to dig deeper.

Who thisbook isfor

Engineers, scientists, and academic researchers in areas including media processing, computational
photography, video analytics, scene understanding, machine vision, face recognition, gesture recognition,
pattern recognition and general object analysis.
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From reader reviews:

Richard McCain:

The book Computer Vision Metrics: Survey, Taxonomy, and Analysis gives you the sense of being enjoy for
your spare time. Y ou can utilize to make your capable alot more increase. Book can to get your best friend
when you getting stress or having big problem along with your subject. If you can make examining a book
Computer Vision Metrics: Survey, Taxonomy, and Analysis to be your habit, you can get alot more
advantages, like add your current capable, increase your knowledge about many or all subjects. Y ou can
know everything if you like available and read a publication Computer Vision Metrics: Survey, Taxonomy,
and Analysis. Kinds of book are alot of. It means that, science e-book or encyclopedia or other folks. So,
how do you think about this publication?

Wayne Ross:

Hey guys, do you really wants to finds a new book to read? May be the book with the headline Computer
Vision Metrics: Survey, Taxonomy, and Analysis suitable to you? The particular book was written by
renowned writer in this era. The book untitled Computer Vision Metrics: Survey, Taxonomy, and Analysisis
the one of several books that everyone read now. That book was inspired a number of people in the world.
When you read this guide you will enter the new way of measuring that you ever know prior to. The author
explained their plan in the simple way, thus all of people can easily to understand the core of this reserve.
This book will give you agreat deal of information about this world now. So you can see the represented of
the world within this book.

Monte L awson:

The e-book untitled Computer Vision Metrics: Survey, Taxonomy, and Analysisis the guide that
recommended to you you just read. Y ou can see the quality of the guide content that will be shown to a
person. The language that article author use to explained their way of doing something is easily to
understand. The author was did alot of study when write the book, therefore the information that they share
for your requirements is absolutely accurate. Y ou aso could possibly get the e-book of Computer Vision
Metrics: Survey, Taxonomy, and Analysis from the publisher to make you considerably more enjoy free
time.

John Kirk:

In this age globalization it isimportant to someone to receive information. The information will make a
professional understand the condition of the world. The healthiness of the world makes the information
easier to share. You can find alot of sources to get information example: internet, paper, book, and soon.

Y ou can see that now, alot of publisher that print many kinds of book. Typically the book that recommended
to you personally is Computer Vision Metrics: Survey, Taxonomy, and Analysis this reserve consist alot of
the information of the condition of thisworld now. That book was represented how do the world has grown



up. The dialect styles that writer make usage of to explain it is easy to understand. Typically the writer made
some investigation when he makes this book. Honestly, that is why this book appropriate all of you.
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