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TM LoC (I)

“1. Upon opposition by the proprietor of an earlier trade mark, the trade 
mark applied for shall not be registered:
(…)
(b) if, because of its identity with, or similarity to, the earlier trade mark and 
the identity or similarity of the goods or services covered by the trade marks 
there exists a likelihood of confusion on the part of the public in the territory 
in which the earlier trade mark is protected; the likelihood of confusion 
includes the likelihood of association with the earlier trade mark.”

Art. 8(1)(b) EU Trade Mark Regulation 2017/1001 [EUTMR]

// Art. 5(1)(b) EU Trade Mark Directive 2015/2436 [EUTMD], implemented in 
Art. 2.2ter(1)(b) Benelux Convention on Intellectual Property [BCIP]
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TM LoC (II)

“That global appreciation of the visual, aural or conceptual similarity of the 
marks in question, must be based on the overall impression given by the 
marks, bearing in mind, in particular, their distinctive and dominant 
components. The wording of Article 4(1)(b) of the Directive - '... there exists a 
likelihood of confusion on the part of the public ...' - shows that the 
perception of marks in the mind of the average consumer of the type of 
goods or services in question plays a decisive role in the global appreciation 
of the likelihood of confusion. The average consumer normally perceives a 
mark as a whole and does not proceed to analyse its various details.” (point 
23)

CJEU, Sabel v Puma, C-251/95 (1997)

6





8



9



10



Source: World Intellectual Property Indicators 2024, p. 82 11

https://www.wipo.int/edocs/pubdocs/en/wipo-pub-941-2024-en-world-intellectual-property-indicators-2024.pdf


What do you see?

• Although the figurative element of 
the contested sign does not clearly 
represent a specific fruit and may 
therefore be perceived in different 
ways by consumers, in view of its 
overall shape and the dip at the top 
and bottom, at least a non-negligible 
part of the relevant public in the 
European Union will perceive it, 
together with the detached leaf, as a 
stylised representation of an apple 

[Opposition No B 3 059 743]
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What do you see?

• The contested trade mark, also 
appears, consists of the depiction of 
a stylised heart or fruit, such as a 
apple, a red colour that depicts a 
morso [bite] on the upper right hand 
side and a black leafette when 
inclined on its top. 

[Opposition No B 2 042 755]
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What do you see?

• (…) the contested sign, being a very 
abstract representation, might also 
be perceived, because of its colour, 
form and leaf, as an orange or 
anyway as a citrus fruit, but 
definitely not as an apple. 

[Opposition No B 2 354 911]
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What do you see?

• (…) the opponent asserts that the 
contested application will be 
perceived as a stylized apple device. 
The Opposition Division cannot 
concur with this finding and 
considers that such perception 
would be too unrealistic and 
inventive. 

[Opposition No B 3 144 739]
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THE IPSAM PROJECT
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Intellectual Property Similarities 
Assessment Model (IPSAM)

https://droit-prive.ulb.be/ipsam-adressing-intellectual-

property-relevant-similarities-in-images-through-

algorithmic-decision-systems/

• ARC (Actions Recherches Concertées) 2020-2025 
(ULB)

- https://droit-prive.ulb.be/ipsam-adressing-intellectual-
property-relevant-similarities-in-images-through-
algorithmic-decision-systems/

• Interdisciplinary
- Law: JurisLab (Center for Private Law - FabLab ULB)

o Pr. Julien Cabay

- Engineering: LISA (Language and Image, Synthesis and 
Analysis)
o Pr. Ir. Olivier Debeir ; Dr. Ir. Thomas Vandamme

• BOIP Support

• 1 Ph.D. Thesis, 2 papers & several conferences
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IP Similarity and Technology (back in 2021)

• Solutions “at scale”
- Private Companies

o Monitoring and enforcement 

o Prior art and clearance search

- Regulator
o Intermediaries content moderation

- Public IP Offices
o Registration 

• Solutions “at scale” are here to stay => IPSAM
- Focus:

o 2D images (IP Common)

o IP Offices tools (publicly available)

o TM (quantitative/qualitative data)
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SOTA AI-Powered TM tools (back in 2021)

• Technical
- Tursun e.a.

o ‘METU’ TM Dataset (Tursun e.a. 2017)
o Similarities identified by ‘expert’
o Text removal (Tursun e.a. 2019)

- Trappey e.a. 2020
o Logos Dataset
o 300 US infringement case law for 

evaluation purpose

• Involving legal scholars
- Katyal & Kesari 2020

o 115 Word TMs
o USPTO rejections based on 15 U.S.C. § 

1052(d)
- Moerland & Freitas 2021

o Seven type of searches, including 
figurative TMs
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PILOT STUDY
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Ground Truth 

• Methodology
- LoC according to EUIPO (art. 

8(1)(b) EUTMR)
o // Katyal & Kesari 2021 (USPTO 

rejections based on 15 U.S.C. § 
1052(d))

o ≠ METU dataset (Tursun e.a. 
2017: similarities identified by 
‘expert’)

- Figurative EUTM
o ≠ Katyal & Kesari 2021 (word TM)
o // METU dataset (Tursun e.a. 

2017: text removal)

- Testing BOIP, EUIPO and WIPO 
tools
o // Moerland & Freitas 2021
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Method 

• Methodology
- LoC according to EUIPO (art. 

8(1)(b) EUTMR)
o // Katyal & Kesari 2021 (USPTO 

rejections based on 15 U.S.C. § 
1052(d))

o ≠ METU dataset (Tursun & Aker & 
Kalkan 2017: similarities 
identified by ‘expert’)

- Figurative EUTM
o ≠ Katyal & Kesari 2021 (word TM)
o // METU dataset (Tursun & Aker & 

Kalkan 2017: text removal)

- Match/Rank in BOIP, EUIPO 
and WIPO tools
o // Moerland & Freitas 2021
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Conclusions

• Underwhelming performances:
- Opponent TM rarely found by the systems

- Retrievals occur late, when they occur (e.g. the Apple TM found in position 
562 at the EUIPO and not found by the BOIP)

• Surprising results
- Ex. Apple TM correct matches in WIPO’s tool: 

238 (Spain), 264 (Corea), 472 (North Macedonia) !

• Necessity to scale the experiment up, increase testing dataset size
- Quantitatively objectify the tools performances
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MAIN STUDIES – KEY FINDINGS
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Scaling Up

• Test Sets: Figurative TM Opposition 
Decisions

- Study 1 : 5852 EUIPO 

- Study 2: 553 BOIP

• Automated Data Mining Process
- TDM exception for scientific research 

purposes (art. 3. CDSM Directive 
2019/790)
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Study 2: J. Cabay, T. Vandamme, O. Debeir, “Looking through the 
Crack in the Black Box: A Comparative Case Law Benchmark for 
Auditing AI-Powered Trade Mark Search Engines”, Computer Law & 
Security Review, 2025, Vol. 59, 106167

Study 1: T. Vandamme, J. Cabay, O. Debeir, “A Quantitative Evaluation 
of Trademark Search Engines’ Performances through Large-Scale 
Statistical Analysis”, in X., Proceedings of the Nineteenth International 
Conference on Artificial Intelligence and Law (ICAIL 2023), June 19–23, 
2023, Braga, Portugal, ACM, New York (NY, USA), 2023, pp. 343-350 
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TDM
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Performances

* Test set contamination

*
2023

2025

Latest numbers according to refined framework in 
T. Vandamme, Algorithmic Confusion: A Transversal Study of Computational Trade Mark, Ph.D. in Engineering and Technology, ULB, 2025, 217 p. 32

https://difusion.ulb.ac.be/vufind/Record/ULB-DIPOT:oai:dipot.ulb.ac.be:2013/390049/Holdings


Study 1 Key Finding

“

”
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Study 2 Key Findings

• The EUIPO’s vs the BOIP’s system: low performances in general

• The BOIP’s system: no noticeable influence of the opposition decisions 
(BOIP or EUIPO) and opacity of the system

• The EUIPO’s system: the EUIPO opposition decisions as training 
dataset

- Test set contamination (= data used for evaluation appear in the training set) 

- Overfitting (= the model has "memorised" the training dataset)

34



Overfitting (I)

• Results – EUIPO Overfitting 
- Considering a different testing dataset 

reduces the HR from 82.95% to 6.56% 
(> 12-fold reduction)

- New, uncorrupted performances, are 
slightly below those of the BOIP

 Test-Set of EUIPO decisions was 
contaminated

 The model is overfitted

With decisions from the EUIPO

With decisions from the BOIP
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Overfitting (II) 
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Major 
Classification 
Errors

Minor 
Classification 
Errors

Dramatic  
Generalization 
Errors

Underfitting Good fit Overfitting



Overfitting (III)
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Key Take Aways…

• Resorting to technology for TM (more generally IP) similarities?
- Low performances 

o Hit rate < 10% = business case not met

- Benchmarking biased
o Study 1: Overfitting hypothesis was an « accident » (see histograms)

o Study 2: Evidencing overfitting subject to
▪ Understanding training rationale and data (LoC)

▪ Alternative datasets (BOIP decisions vs. EUIPO decisions)

▪ Accessible (open data)

▪ Identical principles of law (EUTMR = EUTMD/BCIP)

▪ Not used as training set (EUIPO ≠ BOIP)

▪ TDM exception for scientific research purposes (no opt-out)

• Solutions “at scale” are here to stay (IPSAM assumption) 
=> further research needed 38



FURTHER RESEARCH
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Further Development: AI @ IP Offices (I)

European Union Intellectual Propery Office, EUIPO Strategic Plan 2030, December 2024, p. 22
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https://euipo.europa.eu/tunnel-web/secure/webdav/guest/document_library/contentPdfs/about_euipo/strategic_plan/strategic-plan-2030_en.pdf


Further Development: AI @ IP Offices (II)
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Further Research: AnthroPI @ JurisLab

• AI-Driven Harmonisation 
of Similarity Assessment 
under the Intellectual 
Property Anthropocentric 
Framework: From 
Uncertain to Untrue
[ AnthroPI ]

- FNRS research project 
(MIS 2026-2028)

- Interdisciplinary

- https://droit-
prive.ulb.be/anthropi/ 
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• WP1: engineering of AI-powered IP similarity assessment tools

• WP2: transparency and explainability of AI-powered IP similarity 
assessment tools

• WP3: automation biases in the use of AI-powered IP similarity 
assessment tools

• WP4: impact of AI-powered IP similarity assessment tools on the 
anthropocentric approach of IP law

https://droit-prive.ulb.be/anthropi/
https://droit-prive.ulb.be/anthropi/
https://droit-prive.ulb.be/anthropi/
https://droit-prive.ulb.be/anthropi/


Transparency & Explainability (I)

• In particular: ‘(…) we do not know the exact 
mechanics of how each search engine defines 
similarity or the the treshold that each chooses 
when optimizing information retrieval’ (Katyal 
& Kesari 2020)

• In general
- Issue: conditions for black-box evaluation of ‘Legal 

AIs' cannot be met in most cases (no alternative 
test set)

- Paradox: if they can be met (alternative test set), 
training set does not include all relevant data -> 
representative of the status of the law?

- Avenue: enhanced transparency requirements on 
‘Legal AIs' are necessary

What about the AI Act? 43



Transparency & Explainability (II)
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Transparency & Explainability (III)
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Transparency & Explainability (IV)

• Starting the conversation in Academia

46



Automation Biases (I)

“Personally, it is not the artificial 
intelligence that I fear, but the use 

that practitioners could make of the 
tools. The abandonment of critical 

thinking when faced with a statistics 
bar, for example” 

(Fobe 2020, p. 166) 

(former head of legal content at Darts-IP, now part of Clarivate)
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Automation Biases (II)
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XAI 

= 

SOLUTION ?

XAI 

= 

PROBLEM ?



Automation Biases (III)
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“

”

• Starting the conversation in Academia



There is a crack in everything, 
that’s how the light gets in.

“

”
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https://droit-prive.ulb.be/ipsam-adressing-intellectual-
property-relevant-similarities-in-images-through-
algorithmic-decision-systems/ 

Vandamme, T. (2025). Algorithmic Confusion: A 
Transversal Study of Computational Trade Mark 
Similarity. https://difusion.ulb.ac.be/vufind/Record/ULB-
DIPOT:oai:dipot.ulb.ac.be:2013/390049/Details 

Thanks ! julien.cabay@ulb.be 
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Quoted sources
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- A. Moerland, C. Freitas, “Artificial Intelligence and Trademark Assessment”, in J.-A. Lee, R. Hilty, K. C. Liu (eds.), Artificial Intelligence and 
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