PyImageSearch Gurus

A course and community designed to take you from
computer vision beginner to expert. Guaranteed

The PylmageSearch Gurus course covers 13 modules broken out into 168 lessons, with
other 2,161 pages of content — this syllabus lists each and every lesson inside the

course. To check out the syllabus, just move to the next slide.




Computer Vision & Image Processing Basics

Loading, displaying, and saving images

Image basics

Drawing

Basic image processing

Translation

scikit-image Mean Thresh

Rotation

Resizing

Flipping

Cropping

Image arithmetic
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Computer Vision & Image Processing Basics (cont.)

Bitwise operations

4-neighborhood  8-neighborhood |

1041 93 139 |17 |

Masking

Splitting and merging channels

Kernels .

Morphological operations

.
.
-

131

Smoothing and blurring

Lighting and color spaces 243 1 G
Thresholding 1851135 1230 | Gy
Gradients and edge detection 1571124 | 25 i G

X

Gradients
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Computer Vision & Image Processing Basics (cont.)

Edge detection

D) @ C Image

L-PIECE L-PIECE

Contours
RECTANGLE . E

Finding and drawing contours Z_p|gcg Z-PIECE

Simple contour properties

131|162 | 232 | 84 | 91

Advanced contour properties

Contour approximation

Sorting contours

Histograms

Connected-component labeling
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Train Your Own Custom Object Detectors

What are object detectors?

Training Data

: : : : s N [ N [~ N
An introduction to object detection . N I
Samples Sa21p|es Samp?es
N VAN VAN Y,
Template matching l

model = LinearSVM( )
model.train()

Object detection: The easy way

3 VET |

How to install dlib ¥ |§@ 4
Object detection made easy > e
Sliding windows and image pyramids

Image pyramids

Sliding windows
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Train Your Own Custom Object Detectors (cont.)

The 6-step framework

Preparing your experiment and training data

Constructing your HOG descriptor

The initial training phase

Non-maxima suppression

Hard-negative mining

Re-training and running your classifier

Training your custom object detector

Tips on training your own object detectors
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Step 1: Scan image at all scales and
locations.

'

Step 2: Extract features over each
sliding window location.

'

Step 3: Using Linear SVM to classify
features extracted from each window.

'

Step 4: Apply non-maxima suppression
to obtain final bounding boxes.

Image




Content-Based Image Retrieval

What is Content-Based Image Retrieval?
Your first image search engine
The 4 steps of building any image search engine
Defining your image descriptor
Feature extraction and indexing
Defining your similarity metric
Searching

The bag of (visual) words model

Extracting keypoints and local invariant descriptors

Clustering features to form a codebook
Visualizing words in a codebook

Vector quantization

image ids

0: ukbench000001.jpg
1: ukbench000002.jpg

999: ukbench00999. jpg

index
O0: 0,651
l: 651,1386

999: 475280,475589

features

0: 175.45.0.07
® 00O

© 2016 PylmageSearch. All Rights Reserved.

Similar
A

«

"B

Unre

A

>

ated  Opposite

A

o . complete — python2.7 — 122x32

AA/

® O O  features.hdfS Info l

- features.hdf5 506.6 MB
Modified: Today, 8:21 AM

Add Tags...

¥ General:

Kind: Document
Size: 506,632,320 bytes (506.6 MB on
disk)

Where: /Users/adrianrosebrock/
PylmageSearch/pyimagesearch-
gurus/cbir_new/complete/output

Created: Today, 8:16 AM
Modified: Today, 8:21 AM
__ Stationery pad

 Locked

» More Info:

» Name & Extension:

» Comments:

» Open with:

¥ Preview:

AN
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Content-Based Image Retrieval (cont.)

From multiple features to a single histogram

@ Finder File Edit View Go Window Help @O 6 VO[T ¥ Wed11:56AM Q =

Forming a BOVW

Inverted indexes and searching
What is Redis?
Building an inverted index

Performing a search

Spatial verification
Tf-idf weighting
Spatial verification
Implementing spatial verification

Searching with spatial verification

Evaluating search with spatial verification
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Image Classification + Machine Learning

A high level overview of image classification

—_—
T'ai“ig%"irfs‘i"g | | Feature Extraction |— | Train Classifier |— | Evaluate Classifier
Images
What is image classification?
Size and Lightness of Flower Petals l

Types of learning

The image classification pipeline

Lightness of Petals

k-Nearest Neighbor classification

Common machine learning algorithms

Logistic regression -

Support Vector Machines T .

200+ 88 v
 —

Decision trees
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Image Classification + Machine Learning (cont.)

Random forests

k-means clustering

Bag of visual words for classification

Image pyramids for classification

PBOW

Image classification example: Flowers-17

Image classification example: CALTECH-101

Tips on training your own image classifiers
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Face Recognition

What is face recognition?

LBPs for face recognition

The Eigenfaces algorithm

Preparing and pre-processing your own face data

The complete face recognition pipeline
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Automatic License Plate Recognition (ANPR)

What is ANPR?

The problem with ANPR datasets

Localizing license plates in images

Segmenting characters from the license plate

Scissoring the license plate characters

Our first try at recognizing license plate characters

Gathering our own license plate characters T IR

Improving our license plate classifier

Tips on classifying your own license plates
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Hadoop + Big Data for Computer Vision

Introduction to Hadoop and MapReduce

' hadoop — bash — 152x39

Setting up Hadoop on your machine

16/02/22 98:24:22 WARN util.NativeCodelLoader: Unable to load native-hadoop library for your platform... using builtin-java classes where applicable
Found 30 items
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High-throughput face detection

Machine #1

Image Output

Dataset

> Machine #2

High-throughput feature extraction |

Machine N
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Deep Learning and Convolutional Neural Networks

Neural networks in a nutshell IUT colv PooL comv. POOL FC OUTRUT
‘ Input Hidden Output
Introduction to neural networks

The Perceptron algorithm

Multi-layer networks

Introduction to deep learning

‘ 1%

. . . “aipiane ik BHER o FIEE S~
Setting up your deep learning environment womonie EBI BT S i Bl S
o WD ¥ R
o FEODSEEE -
e [HWBEAMESYE
ws  [HEEIsEr
Deep Belief Network basics frog 9 A= RS
nose S I BN 3 ) R B
sip e e B
ook o ) s P

Deep Belief Networks

Training a Deep Belief Network

Convolutional Neural Networks
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Deep Learning and Convolutional Neural Networks (cont.)

A CNN primer

Convolution Pooling Convolution Pooling Fully Fully Output Predictions
Connected Connected

- - - ~ewo  dog(0.01)
cat (0.04)
boat (0.94)
bird (0.02)

Training your first CNN

Implementing CNN architectures

LeNet Visible Hidden

KarpathyNet

MiniVGGNet

Running a pre-trained network

The OverFeat framework

What is OverFeat?

OverFeat example: dogs and cats
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eep Learning and Convolutional Neural Networks (cont.

.648388 solver.cpp:236] Iteration 68800, loss = 0.296226
.648469 solver.cpp:252] Train net output #0: loss = 0.296226 (* 1 = 0.296226 loss)

OverFeat example: flower classification A AL S A PR S S P R R

.648488 sgd_solver.cpp:106] Iteration 68800, 1r = 1e-05
. 201905 solver.cpp:340] Iteration 69000, Testing net (#0)
.609081 solver.cpp:408] Test net output #0: accuracy = 9.8197
.609156 solver.cpp:408] Test net output #1: loss = 0.524747 (* 1 = 0.524747 loss)
.623004 solver.cpp:236] Iteration 69000, loss = 0.303637
:14:28.623042 solver.cpp:252] Train net output #0: loss = 0.303637 (* 1 = 0.303637 loss)
:14:28.623064 sgd_solver.cpp:106] Iteration 69000, 1r = 1e-05
o :14:43,247817 solver.cpp:236] Iteration 69200, loss = 0.366838
OverFeat exa mp e: CA LT ECH - 101 114:43. 247891 solver.cpp:252]  Train net output #0: loss = 0.366838 (* 1 = 0.366838 loss)

. 247906 sgd_solver.cpp:106] Iteration 69200, 1r = 1le-05

.876446 solver.cpp:236] Iteration 69400, loss = 0.371079

.876616 solver.cpp:252] Train net output #0: loss = ©.371079 (* 0.371079 loss)
.876634 sgd_solver.cpp:106] Iteration 69400, 1r = 1le-05

. 506611 solver.cpp:236] Iteration 69600, loss = 0.396736

. 506688 solver.cpp:252] Train net output #0: loss = 0.396736 (* 0.396736 loss)
. 506703 sgd_solver.cpp:106] Iteration 69600, 1r = 1e-05

.136072 solver.cpp:236] Iteration 69800, loss = 0.296363

.136152 solver,cpp:252] Train net output #9: loss = 0.296363 (* 1 = 0.296363 loss)

WO rking With Caﬁe - l\j lmage buntu/pyimagesearch-gurus/caffe_examples/output

Making a dataset compatible with Caffe

The anatomy of a Caffe project

Training and evaluating a network with Caffe

Tips on training your own networks
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Raspberry Pi Computer Vision Projects

Installing OpenCV on your RaspberryPi -~ e Verizon = 5:06 PM

{ Messages PylmageSearch Alerts

Text Message
Today 5:04 PM

Setting up your Raspberry Pi Camera

Accessing the Raspberry Pi camera and video stream

An unauthorized user is sitting

. . . at your desk.
Home surveillance and motion detection

Face recognition for security

Details
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Image Descriptors

10.1 What are image descriptors and feature vectors?

10.2 Color channel statistics input Image A etiior > 031 075 095 086

Descriptor

10.3 Color histograms

10.4 Hu Moments

10.5 Zernike Moments

10.6 Haralick texture

10.7 Local Binary Patterns

10.8 Histogram of Oriented Gradients

N
T /\

10.9 Understanding local features e

10.10 Keypoint detectors

10.10.1 FAST
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10.10.2

10.10.3

10.10.4

10.10.5

10.10.6

10.10.7

10.10.8

10.10.9

10.10.10

10.11

10.10.2

Harris

GFTT
DoG
Fast Hessian
STAR
MSER
Dense
BRISK
ORB
Local invariant descriptors

Harris

Image Descriptors (cont.)

g Texture Image
0 ) Descriptor

— [0.17, 0.14, 0.3

[(0.09, ©0.95, 0.8
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Color Image
—_— s - [0.28, 0.66, 0.19, ]M

5
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11
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Image Descriptors (cont.)

10.11.1 SIFT

Matched

10.11.2 RootSIFT
10.11.3 SURF

10.11.4 Real-valued feature extraction and matching

10.12 Binary Descriptors

10.12.1 What are binary descriptors?

10.12.2 BRIEF

10.12.3 ORB (descriptor)

s=li o) LYY 7S G T 4
TN ‘),0":0'0'0,,?40:0\""‘
P O Ko XL P Lot
\I\O),\.‘o)c’-‘:o i—,.\_l
1710 YT ol

’

10.12.4 BRISK (descriptor) JE ot

~ -

-18  -10 -3 0 -] 10 15

10.12.5 FREAK

10.12.6 Binary feature extraction and matching
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Computer Vision Case Studies

Measuring distance from camera to object in image

Face detection in images

Face detection in video

Object tracking in video

|dentifying the covers of books

Plant classification

Handwriting recognition
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Building Computer Vision Apps for your Mobile Device

Introduction to PhoneGap

Overview of PhoneGap

L

Paz

PhoneGap “Hello, World” @

Welcome to PylmageSearch

Press the camera button to get started

PhoneGap Ul Setup

Capturing and uploading a photo with PhoneGap

Displaying face detection results
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PhoneGap environment setup PhoneGap “

©
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Hand Gesture Recognition

Introduction to hand gesture recognition

Hand, finger, and motion segmentation

Recognizing gestures
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As you can see, PylmageSearch Gurus 1s the
most comprehensive, in-depth, and easy-to-
follow computer vision course online.

But don't take my word for it.



‘I cannot say it enough: PyImageSearch Gurus is
amazing. [ really enjoy myself and the way you set
everything up (blog, course, community, incredible
response time). It tells a lot about how much you enjoy it
too.” — Claude Cavelius



]

|

During the last few weeks, [ had the opportunity to

collaborate in a truly challenging, interesting project
involving Computer Vision (CV) and Natural Language
Processing (NLP). The CV part is now deployed and
fully functional. I just wanted to tell you: THANK
YOU. Without your course, I would have never been
able to complete the project. Your course is the best
content vs. value combination I have come across in

ages." — Javier Rodriguez Zaurin



"Your course is awesome. ['ve been working through the
lessons and trying the sample code with additional
images. Your explanations are very concise and well-
thought out. I'm most impressed by the way the
lessons have seamlessly flowed together. Adrian, I
think you've really got a skill for keeping students
focused on what's essential.” — John Stocking



The PylmageSearch Gurus course has clearly helped
these developers, researchers, and students master
computer vision — so what about you?

Are you ready to take the next step In your journey
to become a computer vision master and join the
PyImageSearch Gurus course?



[ believe you are.
[ know you can do 1t.

And I'll be there to help you out every step of the way.



Click here to join PvyImageSearch Gurus.

['ll see you 1nside the course.


https://www.pyimagesearch.com/pyimagesearch-gurus/?src=syllabus-pdf

