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Abstract: A registered trademark represents one of a company’s most valuable intellectual assets, acting
as a safeguard against possible reputational damage and financial losses resulting from infringements
of this intellectual property. To be registered, a mark must be unique and distinctive in relation to
other trademarks which are already registered. In this paper, we describe the CMAD, an acronym
for Conflicting Marks Archive Dataset. This dataset has been meticulously organized into pairs of
marks (Number of pairs = 18,355) involved in copyright infringement across word, figurative and mixed
marks. Organizations sought to register these marks with the National Institute of Industrial Property
(INPI) in Brazil, and had their applications denied after analysis by intellectual property specialists.
The robustness of this dataset is ensured by the intrinsic similarity of the conflicting marks, since the
decisions were made by INPI specialists. This characteristic provides a reliable basis for the development
and testing of tools designed to analyze similarity between marks, thus contributing to the evolution of
practices and computer-based solutions in the field of intellectual property.

Dataset: https://doi.org/10.5281/zenodo.10608109
Dataset License: CC-BY 4.0

Keywords: mark; trademark; brand; similarity; copyright; intellectual property

1. Summary

Trademarks are instrumental in identifying and distinguishing goods and services in the
global market [1]. This type of intellectual property, encompassing text, logos, sounds, colors,
and even smells, are valuable assets for companies of all magnitudes. Consumer confidence and
a trademark’s reputation are intrinsically linked, highlighting the need for protection against
unauthorized usage [2,3]. Also, it is essential to avoid copying any features of a previous
trademark and exploiting any potential advantages when creating a new mark [4].

The World Intellectual Property Organization (WIPO) defines a trademark as a sign
capable of distinguishing the goods or services of different companies [5]. The National
Institute of Industrial Property (INPI), the Brazilian institute for intellectual property,
defines a trademark as a distinctive sign whose main functions are to identify the origin
of and distinguish goods or services from other identical, similar or related goods from
different origins [4]. A trademark can take the form of a word mark (i.e., a sign consisting
of one or more words), a figurative mark (i.e., a drawing, image, figure and/or symbol), a
mixed mark (i.e., a word mark and a figurative mark), or a three-dimensional mark (i.e., a
distinctive plastic form in itself) [4]. This understanding of shapes is also understood by the
world’s main intellectual property offices, such as the United States Patent and Trademark
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Office (USPTO) [6], the Canadian Intellectual Property Office (CIPO) [7], and the China
National Intellectual Property Administration (CNIPA) [8].

During a mark registration process, the initial search phase is essential. This phase
requires the owner of the mark applying for registration to search for already registered
trademarks that could potentially cause conflicts, i.e., when two marks are considered
similar, which is a copyright infringement. Marks are considered conflicting when there is
similarity in the nominative, phonetic, ideological, or visual aspects [4].

Figure 1 provides an example of similarity between marks that may lead to consumer
conflict. The example displays a nominative similarity between the terms “DOMINUS
PIZZAS E ESFIHAS ABERTAS” and “DOMINO’S PIZZA”. As these terms have significant
phonetic similarity, they can create conflict among consumers. The similarity in the pro-
nunciation of the words is also phonetic, particularly in the initial syllables “DOMINUS”
and “DOMINO’S”.

DOMINUS PIZZAS E ESFIHAS X DOMINO'S PIZZA
ABERTAS

Figure 1. Example of nominative similarity.

Figure 2 displays an example of ideological similarity, in which, although the marks are
visually presented differently, they evoke identical or similar ideas. In the example, “Café
Brasileiro” translated to English language means “Brazilian Coffee” (i.e., text in the rejected
mark), which could lead the target audience into a conflict or an inappropriate association.

MARROM BRANCO

' « a Brazilian
Brasileiro Coffee

VERMELHO

Trademark: Café Brasileiro Rejected mark: Brazilian Coffee

Figure 2. Example of ideological similarity.

Figure 3 exemplifies a visual similarity, which presents elements which are graphi-
cally similar.

Figure 3. Example of visual similarity.

There is a continuous growth in the number of mark registrations worldwide, which
reached around 10.9 million in 2018 [9]. The process of recognizing conflicting marks is
performed manually by specialists, and it is a time-consuming and demanding task given
the high number of applications for registration. The intellectual property offices of each
country ensure trademark exclusivity, but the process is prone to human error and, in
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severe cases, may result in the registration of similar marks. Such occurrences increase the
complexity of resolving legal disputes between mark owners.

Therefore, law offices and intellectual property institutions require automated so-
lutions to prevent new applications for mark registrations from conflicting with those
marks already registered (i.e., trademarks). Such solutions will be able to avoid cases of
litigation, which is a formal process of resolving legal disputes through the judicial sys-
tem [10]. Automating the process of identifying conflicting marks through computer-based
tools presents a promising solution [11]. Such tools can make the work of intellectual
property officers more efficient [12], while simultaneously reducing costs in the trademark
examination process. Also, they can improve decision making in the application for mark
registration for companies and professionals dealing with trademark issues.

This study aimed to develop CMAD (acronym for Conflicting Marks Archive Dataset), a
dataset focused on litigation cases for use in trademark similarity experiments. The cases
selected were those in which registration applications were rejected by the INPI to prevent
conflicts between marks and reduce the possibility of litigation. The developed dataset
has the potential to play a crucial role in developing tools for law offices and intellectual
property officers globally. We believe that CMAD will be a fundamental instrument for
boosting research and development in the area of intellectual property.

The remaining sections of this article are organized as follows. Section 2 discusses the
related work. Section 3 describes the methods used to collect and organize the data. Next,
Section 4 presents a detailed description of the dataset, while Section 5 discusses our work.
Finally, Section 6 presents how to access and use the dataset.

2. Related Work

In the literature, the terms “trademark” and “logo” are distinct and have specific
meanings. A trademark refers to a distinctive sign, such as a name, symbol, or design,
which is used to identify a company’s goods or services and distinguish them from those of
other companies, and which are already legally protected by the competent authorities to
prevent unauthorized use by third parties [4,5,7]. The term logo refers to a graphic element
or symbol that represents a company or organization and is usually part of the brand’s
visual identity, but which is not yet legally protected [13].

The tasks known in the literature as “Logo Detection”, “Image Retrieval”, and “Trade-
mark Similarity” are distinct from each other, but may be related depending on their use.
Logo detection refers to the process of identifying the presence or location of specific lo-
gos in an image or video [14,15]. Image retrieval refers to the task of finding similar or
relevant images in a dataset based on a query image provided by the user [16]. The idea
is to retrieve images that share visual or semantic characteristics with the query image.
Trademark similarity refers to the extent to which two trademarks are visually, phonetically
or conceptually similar [4].

In the literature, there are different datasets originally developed for the logo detection
and image retrieval tasks, in which some studies have adapted them to be applied to the
trademark similarity task [1,11,17]. Next, we describe the datasets created for the tasks.

* BelgalLogos [18,19] was created for logo detection. It contains 10,000 manually an-
notated images of 26 logos. Each image is labeled for each logo, with 1 indicating
when the logo is present in the image and 0 otherwise. The images in the dataset may
contain one or several logos, or no logo. The test dataset contains the mark name
present in the image, the file name, and coordinates of the pixels delimiting the logo
present in the image;

¢ FlickrLogos-32 [20,21] contains images of 32 different logos and their labels. It was
created and divided into three distinct sets, named P1, P2, and P3. The first set (P1) is
intended for training Machine/Deep Learning (ML/DL) algorithms and has 10 images
per class, which are logos in different perspectives. Sets P2 and P3, respectively, are
used for validation and testing (or consultation), and contain 30 images per class, in
which there is at least one instance of a logo;
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e Logo-2K+ [22,23] was created for logo detection tasks, and has a total of 167,140 images.
The images belong to marks divided into 10 classes (e.g., food, clothing, institutions,
accessories), and subdivided into 2341 sub-categories representing each mark;

e LogoDet-3K [24,25] was created for logo detection and contains 3000 logo categories,
with around 200,000 manually annotated logo objects and 158,652 images. The
logo images are divided into nine categories (i.e., food, clothes, necessities, elec-
tronic, transportation, leisure, sports, medical, and others), and subdivided into
3000 sub-categories;

*  LOGO-Net [26,27] is a large dataset of images for logo detection, including two sets
with a total of 81,874 images: the “logos-18" set has a total of 16,043 logo objects in
8460 images, and the “logos-160" set has a total of 130,608 logo objects in 73,414 images.
They were created using a web crawler (i.e., automated collection on the Internet [28])
on shopping mall websites, after which each image was manually annotated, thus
delimiting the region of the logo;

¢ METU [29,30] is a dataset developed for image retrieval, and has 923,343 images of
different types: logos with only text, only figures, and both images and text. It has
two main sets: the query set and the test set. The query set contains 417 mark images
manually labeled and grouped by similarity into 35 classes.

Table 1 presents a comparative analysis of related datasets with their tasks, number
of samples, and data types. Related datasets are not specifically oriented towards the
trademark similarity task, but rather towards logo detection and image retrieval tasks. The
number of samples in the related datasets varies from less than 10 thousand to almost 1
million. The related datasets are composed of only images, without having any tabular
data, descriptors, or metadata.

Table 1. Comparative analysis of related datasets and our developed dataset.

Dataset Task Number of Samples Data Type
BelgaLogos [18,19] Logo detection 10,000 Images
FlickrLogos-32 .
[20,21] Logo detection 8240 Images
Logo-2K+ [22,23] Logo detection 167,140 Images
LogoDet-3K [24,25] Logo detection 158,652 Images
LOGO-NET [26,27] Logo detection 81,874 Images
METU [29,30] Image retrieval 930,328 Images
CMAD Tr.ad.emfark Number of pairs = 18,355  Images and Tabular
similarity

Differently to the related datasets, CMAD was created specifically for the trademark
similarity task. It was produced based on marks that have applied for registration at the
INP]I, but they have been rejected due to any conflict. These rejections have been carefully
analyzed by INPI specialists. Therefore, trademark similarity in CMAD represents reliably
labeled conflicts. Furthermore, to the best of our knowledge, CMAD is the first dataset that
has cases of conflicting marks due to three types of similarity (i.e., nominative, ideological,
and visual) including copyright infringements between word, figurative, and mixed marks.
Importantly, word marks (i.e., in text form) may represent the majority of trademarks in
intellectual property offices [31].

Also, different to Belgal.ogos [18,19], FlickrLogos-32 [20,21], and LogoDet-3K [24,25],
CMAD is composed of mark images and tabular data, which are organized to easily provide
information related to the conflicting marks. CMAD can provide a solid basis for developing
and testing tools designed to analyze similarity between marks, thus contributing to the
evolution of practices and computer-based solutions in the field of intellectual property.
Therefore, by choosing CMAD as a dataset for trademark similarity tasks, researchers
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and law practitioners can benefit not only from the diversity and reliability of real-world
trademark litigation cases, but also from its organizational and tabular structure.

3. Methods

The “Revista da Propriedade Industrial” (Industrial Property Magazine, in English
language) is an official document published by the INPI on a weekly basis [32]. This maga-
zine has several sections, one of which is specifically dedicated to trademark registration
applications. The trademark section plays an important role in disseminating information
related to trademark registration in Brazil, as it publishes information on registered trade-
marks and marks that have applied for registration. The publication of this information
allows third parties to oppose the registration of a mark if they believe it may infringe
their rights or cause conflict with an existing trademark. This ensures transparency in the
registration process and allows third parties to monitor and evaluate ongoing processes.

During the mark registration process, the substantive examination stage verifies
whether applications for mark registrations meet the legal conditions imposed by the
INPI [33]. After initial screening, the mark is published in the Industrial Property Magazine
for 60 days. After the 60-day period, applications that have not received any opposition
to the registration proceed to the next phase of the process. Applications that receive
opposition to registration by third parties (e.g., trademark owners, or law offices specialized
in intellectual property acting on behalf of trademark owners), which have identified
possible conflicts with their marks, are then evaluated by intellectual property specialists.
These professionals must have: (1) delegation of competence; (2) received specific training
for the opposition exam; and (3) high technical-professional qualifications in the field of
trademark law [32]. After analyzing the oppositions, specialists have the authority, on
behalf of the INP], to reject the mark registration.

The methodology of this study involves analyzing and extracting data from magazines
published by INPI. The flowchart depicted in Figure 4 describes the steps of the methodology.

2 )

i El

CMAD

Step 1. Downloading XML Step 2. Identifying mark Step 3. Collecting data from
files conflicts in INPI magazines conflicting marks

Figure 4. Methodology steps.

In Step 1, we manually download the magazines in XML format. This file is used as
input to the algorithm that analyzes and extracts the applications. In the magazine, there is
a section describing the applications that have been rejected and the reason, as can be seen
in Figure 5.

For Step 2, we developed an algorithm written in Python programming language that
receives the XML file (Figure 6) as input and identifies content related to mark applications
(e.g., process number, complementary text) using regular expressions. This algorithm
generates a CSV file that contains the conflicting marks.

In Step 3, each denied application is analyzed. In the complementary text of the
application, we identify and extract the conflicting marks, and then start the crawler
to collect their data from the INPI website. For this purpose, we created another algo-
rithm in Python using the Selenium library [34] (see screen recording of the process in
Supplementary File S1). The web crawler first collects information about the denied ap-
plication (e.g., process number, name, presentation form, nature, Nice classification), as
shown in Figure 7. When the mark presentation is figurative or mixed, the crawler also
collects the mark image. The crawler algorithm then collects the same information for the
conflicting trademark. If there is more than one conflicting trademark, data are collected
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for all of them. At the end, a CSV file is generated containing the rejected mark for each
conflicting trademark.

829220267 Indeferimento do pedido
Titular: EPI - EMPREENDIMENTO PATRIMONIAL INDUSTRIAL S/A [BRIPR]
Procurador: Manoe! Paixao do Nascimento
NCL(9): 21 .
Especificagdo: ESPONJAS DE LIMPEZA PARA USD DOMESTICO, ESCOVAS PARA LOUCAS, ESCOVAS PARA
CALGADOS, ESCOVAS PARA ESFREGAR, VASSOURAS. (DA CLASSE 21)

Detalhes do despache: Amarca reproduz ou imita os seguintes registros de terceiros, sendo, portanto, irregistravel de
acordo com o inciso XIX do Art. 124 da LPI: Processo 828906564 (BRILLMAX).

(@)

829220267 Rejection of application
Holder: EPI - EMPREENDIMENTO PATRIMONIAL INDUSTRIAL SIA [BRPR]
Attarney: Mancel Paixao do Nascimenta NCL(9):
21
Specification: HOUSEHOLD CLEANING SPOONS, DRAWING BRUSHES, SHOE BRUSHES, SCRUBBING BRUSHES,
VASSOURGES. (FROM CLASS 21)

Dispatch details: The trademark reproduces or imitates the following third-party registrations and is therefore unregistrable in
accordance with itemn XIX of Articke 124 of the IPL: Process 828306564 (BRILLMAX).

(b)
Figure 5. Example of rejection: (a) originally written in PT-BR; (b) translated by the authors to
English language.

te, ainda que com ac
hante ou afim,

<titular nome-razac-social="IZAURA MARIA VICTORINO DA S
/titulare:

(através de qualquer meic) de artigos Srio;Comércio (através de qualquer meio) de fitas e 1

<procurador>Danielle Julid Lopes Brit: curador>

</ o>

Figure 6. Example of an XML file containing a mark application.

E BRAZIL Access to information Participate services Legislation Channels
National Ins ‘& Ol
Industrial property
Ministry of Economy
Consultation of the INPI Database
[ Home | Help? ]
» Consult by: Process No. | Brand | Holder | Figure Code ] 1/0
Brand
Process No.: 829220267
Mark: BRILMAX
Situation: Trademark registration application rejected
Presentation: Mixed
Nature: Product
Product/Service Classification
Mice class Class Status Specification
NCL(9) 21 See Process Status CLEANING SPONGES FOR. HOUSEHOLD USE, DISHING BRUSHES,...

Figure 7. Example of collected data from a rejected mark.
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4. Data Description

CMAD contains 18,355 samples of mark conflicts, in which a mark applying for
registration conflicted with a trademark. The dataset has a directory with images in PNG
format, and a CSV file containing tabular data related to each sample. In the CSV file, each
sample is structured in pairs and includes eight columns for each (i.e., the rejected mark
and the trademark already registered in the INPI), a complementary text, and the magazine.
For the columns that refer to the registered trademark, their headings are followed by the
acronym TM (i.e., TradeMark) and, for the columns that refer to the rejected mark, their
headings are followed by the acronym RM (i.e., Rejected Mark). The final two columns,
complementary text and magazine, refer to the justification given for the opposition to
register the trademark and the magazine number, respectively. Table 2 presents the columns
of the dataset. Importantly, the CSV file was created in the Brazilian Portuguese language,
with data from the INPIL

Table 2. Data description of the CMAD CSV file.

Field Name

Description Type

Process number

Process number given to the registration application, which is used to uniquely identify the
trademark in the dataset, as well as to access the image path if it has one (i.e., there are no Numeric

images for word marks).

Name Mark name. Text
Status Mark status (e.g., rejected mark, registered, waiting for analysis). Text
Presentation Type of mark presentation (e.g., Nominative, Figurative and Mixed). Text
Nature Mark nature (e.g., goods, services). Text
Nice dlassification It is an international classification of goods and services, adopted globally and managed by Toxt
WIPO. It is used to categorize marks in their area of application [35,36].
It is an international classification managed by WIPO to categorize graphic elements into
Vienna classification  figurative, mixed and three-dimensional marks. It helps to describe and specify visual elements Text
during mark registration, so avoiding conflicts and providing clarity [37].
Application date Date the mark was applied for. Date
Complementary text Text describing the reasons why the application was denied. Text
Magazine Magazine publication number. Text

The mixed form of presentation accounts for most of the records in the dataset. Of the
rejected marks (Figure 8a), 14,391 (78.4%) are in the mixed form and 3964 (21.6%) in word
form. While for trademarks (Figure 8b), 13,021 (70.9%) are in the mixed form, and 5334
(29.1%) in word form.

3964 (21.6%) 5334 (29.1%)
Presentation Preslentation
® Mixed ® Mixed
® Nominative ® Nominative
14391 (78.4%) 13021 (70.9%)
(a) (b)

Figure 8. Sample distribution of presentations for: (a) rejected mark applications, and (b) trademarks.

Figure 9 illustrates three samples of conflicting marks with pairs of mark images and,

respectively, their entries in the CSV file.
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MY Banks (® meubank

Autobox .ﬁﬁi’baax
i@ ®¢®.*

* =

-,f"_u'—-\::ﬂ-
AUTO SOCORRO

7O CHI
UTOCH
h \/

(@)

Process number|Mark rejected Status Presentation |Process number | Trademark Status Presentation
924053803| My Bank$ Aguardando apresentacdo |Mista 918356849 MEUBANK Registro de marca em vigor [Mista
925224022 AUTOBOX LUBRIFICANTES |Aguardando apresentagdo |Mista 908946481 | AUTOBOX Registro de marca em vigor [Mista
927878143|SOCORRO AUTO CHICO Aguardando apresentacio |Mista 912622962 | AUTO SOCORRO Silva & Silva|Registro de marca em vigor |Mista

Figure 9. Three samples of conflicting marks in the CMAD: (a) three pairs of mark images, and
(b) respective entries in the CSV file.

5. Discussion
5.1. CMAD Applications

CMAD is useful in various fields. In industry, it is particularly valuable for developing
and testing software that assesses similarities between trademarks. Specifically, CMAD can
aid in the development and improvement of systems designed to compare and identify
similarities between trademarks.

In academia, the use of CMAD is highly beneficial in specific studies for analyzing
trademark similarity, whether for the validation or training of ML /DL algorithms. Several
studies [12,31,38,39] stand out for developing DL models that employ similar data pairs
during training, thus assessing the similarity between marks. These studies exemplify
the potential of CMAD to effectively contribute to the development of ML /DL models,
particularly those based on Siamese Neural Networks [40]. By adopting CMAD as a
data source, researchers can take the opportunity to explore a diverse range of mark
conflict cases.

Although CMAD is focused on trademark similarity, it may have broader applicability.
For instance, it can be used in the field of image retrieval. Different studies [17,41-43] utilize
trademark datasets to implement advanced feature extraction algorithms, thus improving
the efficiency and accuracy of trademark identification. The CMAD image set is an option
for developing feature extraction algorithms aimed at the image retrieval task. Therefore,
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our dataset can offer diversity and representativeness for the training and validation of
such algorithms.

5.2. Ethical Considerations

CMAD only includes characteristics of marks, such as their name, classification, and
image, and does not contain any personal information about their owners. These data are
already publicly available on the INPI online platform. Therefore, there are no ethical or
legal impediments to using this information for research and analysis. The use of CMAD
ensures compliance with ethical and legal regulations by excluding sensitive personal data.
The utilization of the dataset aligns with the INPI Open Data Plan [44,45], which establishes
guidelines for the implementation and promotion of INPI data openness.

5.3. Strengths and Limitations

By focusing on mark conflict cases exclusively in Brazil, CMAD offers a unique
and valuable perspective for analysis in the national context. This means that the data
reflects the specific nuances of the Brazilian market, thus making CMAD particularly
relevant for studies and applications focused on Brazil. Local legal and cultural aspects
play a crucial role in shaping the mark. For example, the way marks are perceived and
interpreted can be influenced by cultural factors such as language, symbolism, and social
norms. Furthermore, Brazilian intellectual property laws, which govern the registration
and protection of marks, can have significant implications for the existence and resolution
of mark conflicts. Therefore, the use of CMAD data must take these aspects into account.
Understanding these elements can help identify more precise trends, patterns, and insights
contextualized to a national scenario.

5.4. Future Work

CMAD brings together mark conflicts published between August and October 2023.
The web crawler algorithm developed in this study allows for the expansion of the dataset.
By using it, a potential future task involves incorporating additional samples from the INPI
database to broaden the scope of the CMAD dataset. Also, we plan to leverage CMAD to
develop a DL-based multimodal method that will consider the nominative, ideological,
and visual similarities of marks.

6. Usage Notes

The dataset provides an efficient organization of public information related to mark
applications and trademarks already registered. Each figurative or mixed mark sample
in the CSV file has a unique file name that is associated with the process number, thus
facilitating access to its corresponding path in the folder. Word marks have no images.
The format of the path to access a mark image in PNG format is structured as follows:
...directory_path/ [process_number] .png. To read the .CSV file, a semicolon (;) should
be used as a delimiter. When employed in the development of ML /DL solutions, the
dataset must undergo a preparation process tailored to the targeted task, adhering to best
practices [46,47].

Supplementary Materials: The following are available online at: https:/ /www.mdpi.com/article/
10.3390/data9020033/s1, Supplementary File S1: Screen recording.
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Abbreviations

The following abbreviations are used in this manuscript:

CIPO Canadian Intellectual Property Office
CMAD  Conflicting Marks Archive Dataset
CNIPA  China National Intellectual Property Administration

Csv Comma-separated values

DL Deep Learning

INPI Instituto Nacional da Propriedade Industrial
ML Machine Learning

PNG Portable Network Graphics

USPTO  United States Patent and Trademark
WIPO World Intellectual Property Organization
XML Extensible Markup Language
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