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Project Overview

• Regress the count of vehicles 
present in PUCPR+ and CARPK

• PUCPR+:
• Training: 100 images

• Test: 25 images

• CARPK: 
• Training: 989 images

• Test: 459 images
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Existing Approaches 

• Broadly classified into two 
categories:
• Counting by detection

• Counting by regression 

• We focus on counting by 
regression:
• Heatmap Regulation

• Class Agnostic Counting

• However, both approaches rely on 
using localization information
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Approaches

Proxy Self-
supervision

Rotation 
invariance [1]

Jigsaw [2]

Semantic 
Inpainting [3]

Network 
Modifications

Squeeze and Excitation [4]

Active Rotating Filters [5]
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Methods

• Proxy self-supervision tasks
• Rotation invariance

• Jigsaw

• Semantic Inpainting
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Methods

• Proxy self-supervision tasks
• Rotation invariance

• Jigsaw

• Semantic Inpainting

25

0 90 180|270? Correct order? Clean image?



Methods

• Network modifications
• Squeeze and excitation

block network

• Active Rotating Filter
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Results
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Results

• Transposed Augmentations 
for CARPK dataset

• Similar to Random Rotation

• Pretrained VGG: 
• Without: 11.5 ± 1.4

• With: 6.2 ± 0.6
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Results
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Images Pretrained SE blocks
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Results

• SVCCA[6] – PUCPR+

• SVCCA – CARPK
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Results

• SVCCA – PUCPR+

• SVCCA – CARPK
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Indicates similar early
level features and
relatively different mid-
deep features
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Thank you

Questions?
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