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Class Objective (Ch. 2 of My 
Draft)
● Get to know related conferences
● Understand locally invariant features

● Key point localization
● Harris detector

● At Last class:
● Student activities including paper 

presentations and mid- and final-term project 
presentations

● Grading policy
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Homework for Every Class
● Go over the next lecture slides
● Come up with one question on what we have 

discussed today
● 1 for typical questions (that were answered in the class)
● 2 for questions with thoughts or that surprised me

● Write questions 3 times before the mid-term
● Multiple questions in one time will be counted as one time

● Common questions are addressed at my draft
● Some of questions will be discussed in the class

● If you want to know the answer of your question, 
ask me or TA on person
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Homework for Every Class
● Go over recent papers on image search

● High quality papers: Papers published at the 
top-tier conf.; e.g., CVPR, ICCV, ECCV, ACM 
ICMR, NeuroIPS, ICML, MM, SIGGRAPH

● Recent publication: papers published since 
2016

● Find and browse two papers, and submit two  
summaries before every beginning of the Tue. 
Class

● Online submission is possible
● Think about possible team members
● Too late if you think them later..
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● Identify similar images given a user-
specified image or other types of inputs

Content-Based Image Retrieval 
(CBIR)

Input

Extract image 
descriptors (e.g., 

CNN or SIFT)
Web-scale 

image database

Output
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Key Components of Image 
Search
● Image representations
● Indexing algorithms
● Matching methods
● Classification, Localization, etc.

● Can improve image search or improve these 
techniques utilizing image search



7

Image Representations
● SIFT, GIST, CNN, etc.

● Invariant to different transformations
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Image Retrieval
● At pre-processing, build a database for 

efficient retrieval at runtime

query

result
Image 
feature

Database
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Image Retrieval
● At pre-processing, build a database for 

efficient retrieval at runtime

query

result
Image 
feature

Database

Index schemes: 
vocabulary trees, 

hashing, and 
inverted files
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Image Retrieval: Runtime 
Procedure

query

result
Image 
feature

Database

Query image
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query

result
Image 
feature

Database

Query image

Similar image(s)

Image Retrieval: Runtime 
Procedure
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Database

Query image

Post-Processing

Shortlist (e.g., 100 images)

..

..
Re-ranking

(spatial verification)
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Motivation for Image Descriptors
● RGB images are not robust for various 

changes (e.g., geometric and photometric 
transformations)

● Image descriptors are classified into:
● Global feature encoding the overall context
● Local features encoding different parts of 

objects
● Global and local features are useful, but we 

focus on local features for now
● More robust to various changes
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This lecture



28

Next lecture
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Two Different Directions
● Classical approaches

● Manually designed in image processing and 
computer vision fields

● Deep learning approaches
● Learned approaches, but are inspired by many 

prior (manually crafted) approaches

● In this class
● We first talk about the classical approaches, 

followed by deep learning approaches
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Main Intuition of Harris Detector
● Approximated into the following:

● In the case of axis-aligned corner:

● corresponds gradient directions
● When both 𝟏 𝟐 are non-zero, it is corner!
● Can be extended to rotated corners
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Class Objective were:
● Knew related conferences to our course 

theme
● Understand locally invariant features

● Key point localization
● Harris detector: manually designed detector 

automatically learned detector using deep 
learning
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Next Time..
● Scale invariant region selection
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Homework for Every Class
● Go over the next lecture slides
● Come up with one question on what we have 

discussed today
● https://forms.gle/7vqvJFAcBsebaQs68

● Go over recent papers on image search, and submit 
their summary

● Just one or two (Korean or English) paragraphs are okay
● Do not copy the abstract of the paper
● https://forms.gle/yq19VqqLXwW7TyvZ9


