
Lecture 20: Object Detection

CPSC 425: Computer Vision 
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Object Detection: Introduction

We have been discussing image classification, where we pass a whole 
image into a classifier and obtain a class label as output  

We assumed the image contained a single, central object  

The task of object detection is to detect and localize all instances of a target 
object class in an image 
— Localization typically means putting a tight bounding box around the object  
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Sliding Window

Train an image classifier as described previously. ‘Slide’ a fixed-sized 
detection window across the image and evaluate the classifier on each 
window.  
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Image credit: KITTI Vision Benchmark 



Sliding Window

Train an image classifier as described previously. ‘Slide’ a fixed-sized 
detection window across the image and evaluate the classifier on each 
window.  

This is a search over location  
— We have to search over scale as well  
— We may also have to search over aspect ratios 
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Image credit: KITTI Vision Benchmark 



Example: Face Detection 

The Viola-Jones face detector is a classic sliding window detector that learns 
both efficient features and a classifier  

A key strategy is to use features that are fast to evaluate to reject most 
windows early  

The Viola-Jones detector computes ‘rectangular’ features within each window  
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A ‘rectangular’ feature is computed by summing up pixel values within 
rectangular regions and then differencing those region sums 
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Figure credit: P. Viola and M. Jones, 2001

a.k.a. Harr Wavelets 

Example: Face Detection 



Intergral Image
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Intergral Image
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Intergral Image
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Intergral Image
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Intergral Image
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Given an integral image, the sum within a rectangular region in I can be 
computed with just 3 additions  

Sum = A - B - C + D 

Constant time: does not depend on the size of the region. We can avoid 
scaling images - just scale features directly (remember template matching!)
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Example: Face Detection 

Figure credit: P. Viola 
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https://github.com/shrubb/integral-layer

https://github.com/shrubb/integral-layer
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