
Using deep learning for building an 
Image Retrieval System for a fashion 
ecommerce company 

1 Introduction 

Deep learning is a very trendy topic now, showing high accuracy in image based 

systems that can go from image segmentation to object detection and image retrieval. 

Because of this, multiple researchers and companies have been building and sharing 

work in the community, including pre-trained convolutional neural networks, available 

for public use.  

This work follows the trend and delivers an experimental study using deep learning 

for building a visually similar image retrieval application, comparing three different 

convolutional neural architectures for feature extraction and six distance indexes for 

similarity calculation in a real-world image retrieval problem, using real data from a 

fashion e-commerce platform from Morocco.  

The main objectives of the proposed methodology were to answer three fundamental 

questions, regarding how can deep learning be applied to the construction of a visual 

similarity based image retrieval system for a fashion ecommerce platform, what 

similarity measures best fit this problem for image retrieval and assess if using deep 

learning for image retrieval is already an enterprise option, available to any fashion 

ecommerce company or still a research branch.  

After testing all the different combinations, we can conclude that for this dataset, 

Vgg19 combined with a correlation coefficient for similarity calculation is the tuple 

that best maximizes the similarity between a search image and its retrieved neighbors. 

2 Methodology 

Inspired by the recent studies on convolutional neural networks and their high 

efficiency and accuracy of learning visual features about images plus the capacity that 

their brought to overcome the existing semantics gap on CBIR engines, this work 

followed the use of convnets for the task of visual feature extraction. Vgg16, Vgg19 

and Resnet50 architectures of these will be used to assess the one that achieves a higher 

accuracy.  

The main programming language used was python, due to the recent machine 

learning libraries that have been released and that ease the implementation of such 

systems.  

  



The proposed steps to build the visual search engine, consequence of the state of the 

art demonstrated before and highly influenced by the Pinterest image retrieval system 

with deep learning architecture, are the following: 

 

1. Extract visual features from the training data (search catalog) using a pre-

trained convolutional neural network; 

a. Pre-process images so that all have same size; 

b. Extract visual features from the last fully connected layers; 

2. Index the feature vectors in a multidimensional database organized based 

per category classification obtained in the previous step; 

3. Build a simple search engine to preprocess an input query image and 

extract the visual features of it using the same pre-trained convnet from 

step 1. 

a. Pre-process image so that it has the same size of the training data; 

b. Extract visual features from different depth layers in the convent; 

c. Calculate the similarity with target images of the same category 

using multiple measures; 

d. Show the most visually similar images; 

4. Evaluate results 

 

The basic idea of this project is to use deep learning as the method for describing 

images in terms of visual features, then store the results of extracting the feature vector 

of the fully connected layer before classification, in a database so that they can be used 

for retrieval. After this process, using a similarity measure, compare a new image as 

input with the previously trained data, saved results, and extract the top five similar 

ones.  

3 Conclusions 

Building a deep learning model using pre-trained convolutional neural networks is 

an accessible reality using frameworks like Keras, that abstract the researcher from 

building complex algorithms to rather focus on going directly to the construction of the 

required models using simple coding structures. 

Although they might not fit all purposes, as these models are pre-trained with general 

images instead of domain specific, they have proven to allow the retrieval of accurate 

results, in the order of 92% success rate of same product category matching and 90% 

in Sub-category matching between input image (search query) and retrieved neighbors, 

in the fashion industry, with a dataset of images from a Morocco fashion ecommerce 

company.  

These evaluation numbers denote that this is a technology that can be considered for 

any image retrieval project with a commercial purpose, however requiring specific 

work depending on the domain of application and initial results accuracy.  

 


