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Introduction to OpenCV 3 – Part 3



OpenCV -
Applications



Object Detection by 
Color



Object Detection by Color

Original RGB Image Mask



Object Detection by Color

Result of Filtering Opening and Closing 



Object Detection by Color

Result of Opening and Closing Find Contours



Object Detection by Color

Draw a Bounding RectangleFind Contours



Object Detection by Color
• Contours can be explained simply as a curve joining all the continuous 

points (along the boundary), having same color or intensity. The 
contours are a useful tool for shape analysis and object detection and 
recognition. 



Object Detection by Color
• Contour is connected to each other, like, is it child of some other contour, or is it a 

parent



Object Detection by Color



Object Detection by Color



Object Detection by Color



Face Detection



Viola Jones Face Detection
• Looking for most relevant features

• Eyes are darker than forehead
• Nose is darker than cheeks etc.

• Each feature is a single value obtained by subtracting sum of pixels under white rectangle from 
sum of pixels under black rectangle.

• They are called Haar Features



Viola Jones Face Detection



Viola Jones Face Detection – Integral Image

• All possible sizes and locations of each kernel is used

• This is very slow, so they used Integral Image to speed the algorithm up

Integral Image



Viola Jones Face Detection – Integral Image

3 11 13 14

9 20 31 39

14 27 42 59

20 33 49 74

Integral Image

• Only bottom right value is used

• It is more optimal



Viola Jones Face Detection
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Integral Image

42-13-14+3=18



Viola Jones Face Detection - Adaboost
• There are so many relevant and irrelevant features

• More than 160000 feature for 24x24 window size.

• Adaboost classifier is used to reduce this number

• Find only the best features (6000 features) – 200 is enough for 95% 
accuracy 

Face

No Face



Viola Jones Face Detection - Adaboost

- Each classifier works on one 
feature

- Face or No Face

- Find threshold

- Increase the weight for 
misclassifications

- Recalculate it until error rate is 
low enough or 

- A desired number of good 
features found.



Viola Jones Face Detection - Cascading

PASS PASS PASS

• Try all different Haar features in all possible sizes and locations

• Cascade of Classifiers

• Each stage has different number of features

• If it passes one stage go to the next stage



Face Detection Demo



Outline

• Introduction

•Motivation

• Steps to Create Panorama

•Results

•Questions
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Image Panorama



Introduction

• Often one camera for object recognition is not enough

• Not all objects captured in an image

• Using two cameras to create a panorama and use that 

panoramic image for object detection
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Capture Images

Find Matches - SIFT RANSAC

Create a mask size of 2 images

Calculate Homography and warp the image

- Create a mask for the 
warped image

Step 3 –
Aligning Images

Step 2 - Feature 
Detection and 
Matching 

Step 1 – Capture Images



Step 4 Blending 

Preprocessing images
- Create a mask for input images

- Create a mask for the final image

Overlap 20% Overlap 20%



Step 4 Blending 

• Build Laplacian 
pyramids LA



Step 4 Blending 

• Build Laplacian 
pyramids LB
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Gaussian Pyramid of the Mask



Blending: Form a combined pyramid from LA and LB
LS(i,j) = GR(I,j,) * LA(I,j) + (1-GR(I,j)) * LB(I,j)

GR(I,j,) LA(I,j)* (1-GR(I,j)) *+ LB(I,j)

1-

1-

1-

1-



LS(i,j)

Reconstruct LS pyramid to get the final blended image
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Pyramid Blended Image



Step 5 – Cropping (Optional)
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What if we don’t use any blending
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Results
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Object Detection
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Google Cloud Vision API with Standard Image
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Google Cloud Vision API with Panoramic Image



Questions?


