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Motivation

Vienna City Library

Dataset of 300 thousand posters
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Task formulation

Problem

How to search similar images in the large databases?

Given a query image.

How to find the most similar images to a given query image?
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Content-Based Image Retrieval (CBIR)

Idea

Convert image to a feature vector x ∈ Rm

”Good” features: invariance and discrinability
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Content-Based Image Retrieval (CBIR)
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Primitive methods

Colour

Colour histogram

Colour coherent vector

Spatial chromatic histogram
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Primitive methods

Texture

Gray-level co-occurence matrix

Local binary patterns

Gabor filter

g((x , y);λ, θ, ψ, σ, γ) = exp

(
−x ′2 + λ2y ′2

2σ2

)
cos

(
2π

x ′

λ
+ ψ

)
,

where x ′ = x cos θ + y sin θ and y ′ = −x cos θ + y sin θ.
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Primitive methods

Shape

Edge-based image filters (Sobel, Robinson)

Histogram of oriented gradients

|G | =
√
I 2x + I 2y

θ = arctan

(
Iy
Ix

)
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Deep Neural Networks
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Convolutional Neural Networks (CNNs)

Definition: 2D Generalized Discrete Cross-correlation

Let I be an input image of size M × N with C channels, the convolution
layer is then parametrized by a kernel K of total size W × H × C ×O and
is defined as:

(K ⋆ I )i ,j ,o =
∑
m

∑
n

∑
c

Ii ·S+m,j ·S+n,cKm,n,c,o

One difference between classical convolution and CNNs

Primitive methods with convolution: kernel fixed

Convolutional neural networks: kernel learnable parameter
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Convolutional Neural Networks (CNNs)

Convolutional Neural Networks

Convolution

Pooling

Non-linear activation
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Convolutional Neural Networks

Pre-trained architectures

AlexNet (2012)

ResNet (2015)

EfficientNet (2019)
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Datasets

Wang dataset

Patterns dataset

Posters dataset
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Wang dataset: evaluation

P@10: Precision at ten

Manhattan distance vs cosine distance
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Wang dataset: tSNE visualisation (EfficientNet-b3)
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Patterns dataset: tSNE before and after fine-tuning
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Posters dataset: tSNE visualisation
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Posters dataset: Examples of query images
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Web application
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Conclusion

Contributions

Literature review of CBIR methods and its mathematical formulation

Implementation of primitive methods with various parameters

Implementation of transfer learning of pre-trained networks

Methods evaluation and results comparison of different parameters
and distance measures

Improving the effectiveness of pre-trained networks further

Examination of an effect of feature vector pre-processing

Developing a web application for posters retrieval for Vienna City
Library
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Thank you for attention.

21 / 23



Comments

Comments

The Poster dataset is presented, but the contribution is unclear since
a GT is missing and no evaluation is done.

Dataset annotation was not available, therefore we evaluated the
dataset empirically. Since pre-trained EfficientNet-b3 showed strong
adaptation ability, we consider a model as appropriately chosen.
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Patterns dataset: training
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