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Class Objectives

● Introduction to object detection
● Representation (features)

● Learning

● Recognition

● Recently performed within deep neural net 
with an end-to-end optimization
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Applications of Object Recognitions 
and Image Retrieval
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Applications of Object Recognitions 
and Image Retrieval



16



17



18



19

ImageNet Large Scale Visual 
Recognition Challenge [IJCV 15]

● Contains 1k 
classes and 
about 1M 
images

● Annotations
● Image-level: its 

class

● Object-level: 
bounding box 
w/ label
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WordNet and ImageNet [CVPR 
09]

● ImageNet is based on WordNets

● ImageNet
● Contains 14 M images as 2014

● 21k synonym set, synset

● Each synset is populated about 
650 images
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Representation

● Building blocks: sampling strategy

● Recently, features from convolution neural 
nets
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Region Proposals

● Adopted commonly by many recognition 
approaches

Identify different regions as candidates of objects

Selective Search, Uijlings et al. 



24

Convolutional Neural Network 
(CNN)

● Features from some layers of CNNs

System from Krizhevsky et al., NIPS 2012



25



26



27



28



29



30



31



32



33



34



35

Scribble-Supervised Convolutional Networks

for Semantic Segmentation [CVPR 16]

● Deep learning requires lots of data, but 
how can we prepare such data?

• Allow users just a few strokes, and learn 

segmentation from them

• How about image/video search?
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Class Objectives were:

● Introduction to object detection
● Representation (features)

● Learning

● Recognition

● Recently performed within deep neural net 
with an end-to-end optimization
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Next Time and Homework

● Bag of visual words approach

● 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 at least 4 times


