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Abstract

The FashionBrain project provides solutions for data integration in the fashion
industry.

In month 36, a showcase will be provided to demonstrate the FashionBrain data
integration infrastructure with interactive demos and screencasts to the public. This
showcase can be used by the Commission for its own dissemination and promotional
activities (including Web based and electronic publications) after the completion of
the project.

This deliverable reports the functional and technical specifications of the different
parts of the showcase, explaining how to access them and which software is needed
to run them.
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1 Introduction

The FashionBrain project provides solutions for data integration in the fashion
industry. This deliverable will lay the groundwork for the set of demonstrations
that will be used to showcase the project.

The main solutions we will showcase are:

Shop the Look. We demonstrate the core functionalities that allow FashionBrain
to detect and recognize fashion items like t-shirts, bags, etc., from images, and
return the most similar products from a speci ¢ data set.

End-to-end Search. We demonstrate the FashionBrain ability to match textual
search queries to a ranked list of fashion products, by using a mixture of
computer vision methods and Natural Language Processing (NLP) to create
a smart search index, able to cope with complex queries and multilinguality.

FashionBrain Integrated Architecture (FaBIAM).  We provide a showcase and
documentation of FaBIAM, a MonetDB-based architecture for storing,
managing and analysing of both structured and unstructured data. This
architecture allows the implementation of in-database analytical solutions with
Machine Learning (ML).

Entity Recognition and Relation Extraction. We demonstrate how complex fash-
ion corpora (e.g., fashion blogs and news) can be automatically analysed and
annotated by our tools.

A set of demonstrators and promotional documents will be packaged by the end of
the project (M36). These can be used by the Commission for its own dissemination
and promotional activities (including web based and electronic publications) after
the completion of the project.

The showcase is an evolution of the demos presented during the project, with
the notable di erence that in this form, the solutions presented are ready to be
distributed in an interactive or static form (e.g. web sites, videos or documents)
and consumed by a layman, without the need of a technical demonstrator nor a
deep understanding of the input required.

1.1 Scope of This Deliverable

This deliverable is a precursor to D7.6, that will contain extended information about
the showcase and promotional material. Here, we focus on thechitecture design
and the software required to run the demonstrators.

D7.4 { Showcase Speci cation 1



1. Introduction 1.2. Showcase Structure

For more information about the details of each part of the showcase, we refer to:
(i) D4.2, D4.4 and D2.1 for entity recognition and relation extraction; (ii) D6.3 and
D6.5 for end-to-end search; (iii) D5.2 for image recognition; (iv) D2.3 and D2.4 for
FaBIAM and time series operators in MonetDB.

1.2 Showcase Structure

The showcase will be available on the FashionBrain website All of the datasets
needed to run the demos will be hosted in the cloud as further explained in the next
section. Moreover, the solutions showcased will be presented in an interactive form,
a static form (suitable for printed publication) and a video form.

For each part of the data-integration pipeline, we will provide a speci ¢ section in
the project website that will contain: (i) a description of the dataset used; (ii) an

explanation of the data integration techniques performed on the dataset and the
underlying architecture; (iii) a demo of the techniques described.

Reliability and Maintenance

The FashionBrain data integration solutions require access to high performance
computers and complex interaction between multiple services. Providing a long
lasting o ine solution to the Commission would be impractical, as it would require
the duplication of a very expensive infrastructure.

For this reason, and to guarantee a reliable access to the promotional material, we
will provide an interactive version of the solutions (as explained in detail in the
Speci cation section of each showcase in the following), pre-applied on a meaningful
subset of the data used during the project, as well as a set of static screencasts and
webpages that can be reused by the Commission to promote FashionBrain solutions
o ine.

This solution will guarantee the maximisation of reliability and the minimisation of
the e ort needed to maintain the information provided after the end of the project.

Instructions to host the showcase in other websites will be provided in D7.6.
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2 Showcase 1 { Shop the Look

In this showcase we demonstrate the data integration process via the \search by
image" functionality. The goal is to demonstrate the ability to build an application
able to detect and recognize fashion items like t-shirts and bags from images, and
return a ranked listed of similar product from a dataset, as shown in Figure 2.1.

Figure 2.1: Shop the look Interface.

2.1 Architecture

The client-server architecture consists of a website and a cloud deployed recognition
service. The client sends the images to this recognition service, which in turn
localizes and recognizes products in the uploaded images and returns the most
similar products from the pre-de ned product database. The services required
are deployed as stateless micro-services. This ensures scalability and also allows
one to develop the individual components independently. All services are packed
into docker containers and deployed using Kubernetes, which takes care of node
scheduling, service discovery, load balancing and deployment / rollback. Each
component has its own load balancer and can be scaled individually.

D7.4 { Showcase Speci cation 3



2. Showcase 1 { Shop the Look 2.1. Architecture

Figure 2.2: Shop-the-look architecture.

Recognition Server

This service implements the API. It receives requests from the client via
REpresentational State Transfer (REST), validates them and forwards them to the
di erent upstream services. A request consists of a single three channel JPG image
with minimum dimension of 300x300 pixel and a max dimension of 1000x1000 pixel,
compressed with JPG quality 30 littps://arxiv.org/abs/1604.04004 ). Also,
the request contains a device identi er or a session identi er.

This service responds for each detected object, normalized bounding box coordinates
with its fashion category and a short description of every found product including the
similar products from the database. A sample response could look like Figure 2.3.
Fashwell is going to provide an API for the recognition service.

Figure 2.3: Shop the look API structure.

D7.4 { Showcase Speci cation 4



2. Showcase 1 { Shop the Look 2.1. Architecture

Product Detection

For localization, we group all fashion products into basic semantic classes, example:
bags, shoes, jackets & coats. By doing so, detection will be much more robust,
since the core categories are visually very di erent. This service receives a single
image and returns bounding box coordinates which are normalized with respect to
the image size with the recognized core category and a con dence score.

Product Retrieval

The product retrieval gets as an input the image patch with the detected product
and returns a list of similar products. In order to make that system possible the

Figure 2.4: Shop the look domain transfer.

consortium needs to build two systems: Feature Extraction and a Visual Index. The
visual index is a feature space where the all products are present and can be queries.
That space has the requirement that similar products lie closer together than not
similar products. The feature extraction step makes the transformation from the
the image space to the visual index space.

Product Database

Building the product database is a challenging task for the consortium. Fashwell is
providing the relevant product catalog for this task. The product catalog is going

to have all products from around 100-200 online shops from di erent countries. The
di erent products catalog have di erent formats and metadata structure. For this
reason a product feed normalization step is needed (see Deliverable D1.3 for more
information on the FashionBrain taxonomy). The nal output is a visual index,
that is a searchable version of the uni ed product feed.
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2. Showcase 1 { Shop the Look 2.2. Speci cation

Figure 2.5: Shop the look pipeline.

2.2 Speci cation

This demonstration will contain a meaningful subset of images. The user will be able
to select an image and visualise the most similar product present in the FashionBrain
dataset, together with a description of the inferred position in the FashionBrain

taxonomy.
Figure 2.6 shows an example of such an interface.

Figure 2.6: Shop the look mock-up.

Additionally, a printed-friendly document and a screencast will be provided.

2.2.1 Software Requirements

The only software required is a modern browser and a PDF reader.

D7.4 { Showcase Speci cation 6



3 Showcase 2 - End-to-end Search

This showcase will demonstrate the end-to-end search capabilities achieved during
the development of the FashionBrain project.

The main goal is to match textual search queries to a ranked list of fashion products,
by using a mixture of computer vision methods and NLP to create a smart search
index, able to cope with complex queries and multilinguality.

3.1 Architecture

We embed images and text into a shared vector space that model multimodal text-
image semantic similarity. To achieve this, we adopt an architecture based on Deep
Structured Semantic Models (DSSM) and trained with a rank-loss hinge objective.

This architecture de nes two separate neural networks, one for each data type:

The rst, a recurrent neural network, is used to process text, while the second, a

convolutional neural network, is used to process images. Both networks are trained
to produce embedding vectors that are similar according to the cosine distance if a
text matches an image. An overview of this architecture is shown in Figure 3.1.

Figure 3.1: lllustration of proposed neural information retrieval approach.

We refer to Deliverables D6.3 and D6.5 for more details on the architecture.
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3. Showcase 2 - End-to-end Search 3.2. Speci cations

3.2 Speci cations

Figure 3.2: Search results for \buntes Kleid", which is \colorful dress" in English.

This demonstration will contain a meaningful subset of queries in multiple languages.
The user will be able to select a query and visualise a ranked set of products from
the FashionBrain dataset.

Figure 3.2 shows an example of such an interface.
Additionally, a printed-friendly document and a screencast will be provided.

3.2.1 Software Requirements

The only software required is a modern browser and a PDF reader.

D7.4 { Showcase Speci cation 8



4 Showcase 3 { FashionBrain Integrated Architecture

In this showcase, we detail the design and implementation of FashionBrain
Integrated Architecture (FaBIAM), a MonetDB-based architecture for storing,
managing and analysing of both structured and unstructured data. The showcase
will provide examples of novel ML solutions that can be implemented in-database.

We refer to Deliverable D2.3 for more details on the underlying infrastructure.

4.1 Architecture

Figure 4.1 shows an overview of FaBIAM. All components are integrated into the
kernel of MonetDB. The solid arrows indicate the components that can already
work together, while the dashed arrows indicating future integration. From bottom
to top, they are divided into three layers:

Recovu I D E

Time Senes Recovery Named Enmy Recognition Entity & Record Linkage
\ \
\

|
f [
* N

analysis layer

LY

embedded
- embedded
lib
process brary

SQL 2011 Window Functions Continuous Query Engine SQL UDFs

processing layer

data ingestion layer

Figure 4.1: Architecture of the FashionBrain integrated architecture (FaBIAM).

Data Ingestion Layer This layer at the bottom of the MonetDB kernel provides
various features for loading data into MonetDB. In the fashion world, there
are three major groups of data: structured (e.g. product catalogues and sales

fashion
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