
Practical Deep Learning:
A quick glance

Image classification and object detection

Francisco Pérez Hernández
fperezhernandez@ugr.es

University of Granada
1

mailto:fperezhernandez@ugr.es


Outline
● Image classification

○ A brief summary

○ Galaxy classification

● Object detection
○ Introduction

○ State-of-the-art meta-architectures

○ Practical example of detection

● Practical: Classification of galaxies

2
Practical Deep Learning: 
A quick glance
Image classification and object detection

2



Outline
● Image classification

○ A brief summary

○ Galaxy classification

● Object detection
○ Introduction

○ State-of-the-art meta-architectures

○ Practical example of detection

● Practical: Classification of galaxies

3
Practical Deep Learning: 
A quick glance
Image classification and object detection

3

Dog



Image classification
Convolution layers are the eyes of a CNN  → Extract features
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Image classification
How CNNs extract features? 

Each kernel extract some features → Convolution

More depth → More abstraction
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Image classification
Architecture of CNNs:

● Feature extraction
● Dimension reduction

State-of-the-art models
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https://pytorch.org/docs/stable/torchvision/index.html


Image classification
Feature extraction is the input of the dense layer classification stage
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Image classification
Galaxy10 toy dataset 

(astroNN web)
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https://astronn.readthedocs.io/en/latest/galaxy10.html#:~:text=Introduction,labels%20come%20from%20Galaxy%20Zoo.&text=That%20is%2C%20more%20than%2055,class%20for%20that%20particular%20image.
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Object detection
Provide the object (class) and location (bounding box/region)
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Object detection
Object detection models:

Simultaneously learn

● Region proposal
● Object classification

Output a set of candidates 
regions-class and confidence
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Object detection
Faster R-CNN architecture:

Region proposal based on 
a Region Proposal Network

● Slower
● More accurate
● Small objects
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Object detection
SSD or YOLO

Region proposal based 
on grid

● Faster
● Less accurate
● No good with

small objects 
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Object detection
Detect fiery looping rain on the Sun

Video

A recurrent pattern in a structured 
signal can be learned

● RGB images
● Texture, color, shape 

Experiment configuration

Download

(X, Y, W, H)

Location
Color properties
Dimension
Movement
...
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https://www.youtube.com/watch?v=HFT7ATLQQx8
https://drive.google.com/file/d/1nsFPJ8oJK09ZefHw5AMuVCa5zRNOF_Ub/view?usp=sharing


Object detection
Detection annotation

● Image information
● Objects

○ Class
○ Region

15
Practical Deep Learning: 
A quick glance
Image classification and object detection



Object detection

LabelImg

Repository

github.com/tzutalin/labelImg

Installer file

tzutalin.github.io/labelImg/
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Object detection

Data 
preparation

[Configuration 
and training]

[Packing] [Inference]
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Object detection
Object detection framework

github.com/tensorflow/models/tree/master
/research/object_detection

Software configuration

github.com/spsrc/somachine2021

Build conda environment using .yml file
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https://github.com/tensorflow/models/tree/master/research/object_detection
https://github.com/tensorflow/models/tree/master/research/object_detection
https://github.com/spsrc/somachine2020
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