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Abstract

Implicitly harmful visual content represents a growing challenge in digital environments,
particularly when offensive narratives are conveyed through stylized images, cartoons,
or other indirect visual representations. Convolutional neural networks (CNNs) offer a
promising approach for analyzing visual patterns associated with such content. This study
presents an experimental framework based on transfer learning and cosine similarity to
assess implicit harmful visual content under controlled conditions. Three pretrained CNN
architectures, namely ResNet50, VGG19, and EfficientNetB0, were evaluated using accuracy,
recall, F1-score, and confusion matrices. Rather than introducing a novel architecture, this
work investigates the suitability of established CNN models combined with similarity-based
feature representations as analytical instruments for visual content assessment. Cosine simi-
larity was employed to examine relationships among deep feature embeddings and support
the identification of subtle visual patterns. Experimental results demonstrated consistent
performance across all evaluated architectures, with ResNet50 and VGG19 achieving the
highest classification performance (Accuracy = 0.95; Fl-score = 0.95), while EfficientNetB0
obtained competitive results with lower computational requirements. The proposed frame-
work establishes a reproducible methodological basis for future studies involving visually
sensitive content, semantic ambiguity, and the assessment of potentially offensive imagery
generated by artificial intelligence systems, including text-to-image models.

Keywords: implicit harmful visual content; convolutional neural networks; transfer learning;
cosine simﬂarity; visual content assessment; AI-generated imagery

1. Introduction

W) Check for updates Digital platforms have significantly transformed the way individuals communicate,

share information, and express opinions through visual media. Memes, cartoons, stylized il-
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social interaction in online environments [1,2]. However, the rapid dissemination and
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appears humorous or symbolic, previous studies have shown that it may indirectly convey
harmful messages, reinforce harassment behaviors, or contribute to the normalization of
offensive narratives in online communities [4]. From an analytical perspective, this scenario
introduces important challenges for artificial intelligence systems, particularly when harmful
intent is expressed through implicit visual patterns rather than explicit textual indicators.
Consequently, there is a growing need for reproducible analytical frameworks capable of
characterizing visually sensitive content under controlled experimental conditions.

To address related problems, several studies have explored deep learning approaches [5]
for the classification of offensive multimodal content. For example, architectures combining
VGG16 and BiLSTM layers have demonstrated improvements in F1-score compared with
traditional classification approaches [4]. Similarly, deeper convolutional architectures such
as ResNet152 and DenseNet201 have reported competitive performance in cyberbullying-
related classification scenarios, although results vary depending on the complexity and
ambiguity of the analyzed visual content [6]. These findings suggest that convolutional neu-
ral networks (CNNs) provide suitable representational capabilities for analyzing visually
implicit patterns associated with harmful digital content.

Following this line of research, the present study proposes an experimental analytical
framework based on three widely adopted CNN architectures: ResNet50, VGG19, and
EfficientNetB0. Rather than introducing a novel neural architecture, this work adopts a com-
parative and methodological perspective focused on evaluating the suitability of established
convolutional models as analytical instruments for the assessment of implicit harmful visual
content. ResNet50 enables deeper representation learning through residual connections,
VGG19 provides architectural simplicity with strong feature extraction capabilities, and
EfficientNetBO offers an efficient balance between accuracy and computational cost through
compound scaling strategies [7].

To complement CNN-based feature extraction, cosine similarity [8-11] was employed
as a similarity-based analytical metric for evaluating relationships between image represen-
tations in multidimensional embedding spaces [12]. Since feature vectors extracted from
deep neural networks encode high-level visual representations, cosine similarity becomes
particularly relevant in scenarios where directional similarity between representations is
more informative than absolute magnitude differences. Unlike Euclidean distance, cosine
similarity emphasizes shared representational patterns and exhibits robustness against
scale variations [13], making it suitable for the analysis of visually implicit or semantically
ambiguous content [14].

This paper describes the complete experimental pipeline, including data acquisition
through web scraping, image preprocessing, feature extraction using convolutional neural
networks, and similarity-based analytical assessment using cosine similarity. Experimental
results obtained from ResNet50, VGG19, and EfficientNetB0 are comparatively analyzed to
evaluate their suitability for characterizing implicitly harmful visual representations. In this
sense, the present study constitutes a foundational methodological phase within a broader
PhD research agenda focused on the evaluation of visually sensitive and potentially offensive
images generated by text-to-image (T2I) systems, where assessing semantic ambiguity and
visual offensiveness becomes a central research objective.

The main contributions of this work are summarized as follows:

e  The development of a reproducible analytical framework for the assessment of implic-
itly harmful visual content using convolutional neural networks and similarity-based
representations.

e A comparative experimental evaluation of ResNet50, VGG19, and EfficientNetB0 under
controlled conditions for analyzing visually sensitive content patterns.
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e  The incorporation of cosine similarity as an analytical metric for evaluating relationships
between deep feature representations beyond conventional categorical classification.

e  The establishment of a methodological foundation for future research focused on the
assessment of visually offensive content generated by text-to-image (T2I) systems.

2. Materials and Methods

This study presents an experimental analytical framework for the assessment of im-
plicitly harmful visual content under controlled experimental conditions. The proposed
methodology comprises four consecutive phases: data collection through web scraping, im-
age preprocessing and normalization, convolutional neural network training, and similarity-
based classification using cosine similarity. The framework was designed to evaluate the
suitability of convolutional neural networks as analytical instruments for characterizing
visually implicit harmful patterns. Each stage is described below.

The first phase consisted of data collection through web scraping techniques using the
Selenium library in Python 3.11.5 to extract images from X (formerly Twitter). Approxi-
mately 300 stylized images associated with potentially harmful or cyberbullying-related
content and 300 non-harmful stylized images were obtained and stored in separate directo-
ries to facilitate subsequent processing.

During the image preprocessing and normalization phase, images that did not meet
the established selection criteria, such as ambiguous context or difficult interpretation,
were removed. This process resulted in a balanced dataset comprising 235 potentially
harmful images and 235 non-harmful images. All images were standardized to a resolution
of 800 x 600 pixels to ensure visual consistency, facilitate manual inspection, and support
dataset organization. This resolution was selected to balance visual quality and compu-
tational efficiency. During CNN processing, the images were internally adapted to the
input dimensions required by each pre-trained architecture, following the standard prepro-
cessing procedures associated with transfer-learning implementations. No architectural
modifications were introduced to the original CNN models.

For CNN model training, three convolutional neural network architectures were se-
lected: ResNet50, VGG19, and EfficientNetB0. All architectures were evaluated under
homogeneous experimental conditions using baseline transfer-learning configurations
based on pre-trained CNN models. The classification layer consisted of two output neurons
with a softmax activation function, representing the cyberbullying-related and non-harmful
classes. Model training was performed using the Adam optimizer with a learning rate
of 0.001, a batch size of 32 images, categorical cross-entropy as the loss function, and the
models were trained for 20 epochs. The same hyperparameter configuration was maintained
for ResNet50, VGG19, and EfficientNetBO to ensure a fair comparison. No architecture-
specific hyperparameter optimization was performed, since the primary objective was to
compare the representational capabilities of the pre-trained CNN architectures while main-
taining identical experimental conditions across all evaluated architectures. These models
were trained and evaluated using standard classification metrics, including accuracy, recall,
F1-score, and confusion matrices, to assess their effectiveness in distinguishing between
cyberbullying-related and non-harmful cartoons.

Subsequently, a cosine similarity experiment was designed for the classification stage.
An interactive interface was developed to allow the user to select a trained model and
upload an image from the test set. Cosine similarity was employed as a matching metric
between the feature representation of a new image and those of previously classified images,
supporting category assignment based on representational similarity.

The overall experimental workflow is summarized in Algorithm 1.
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Algorithm 1: Analytical Pipeline for Implicit Harmful Visual Content Assessment

=

Collect and filter images via web scraping using Selenium;

Resize images to 800 x 600 pixels;

Initialize the pre-trained ResNet50, VGG19, and EfficientNetB0 architectures;

Configure two output neurons with softmax activation;

Train the CNN models using Adam (LR = 0.001), a batch size of 32, categorical
cross-entropy, and 20 epochs;

foreach CNN model (ResNet50, VGG19, EfficientNetB0) do

7 L Extract deep feature representations from the images;

g e W N

(=)}

Evaluate the model using classification metrics;

9 Select the trained model and input image via the interface;
10 Compute cosine similarity between the input image and the labeled images;
11 Assign the classification label (cyberbullying-related or non-harmful);

The overall structure of the proposed experimental framework is illustrated in Figure 1.

1. Data Collection
Web Scraping from Social Media

'

2. Image Preprocessing
Filtering, Normalization, and Resizing

v

3. CNN-Based Feature Extraction
ResNet50 ¢ VGG19 ¢ EfficientNetB0

'

4. Deep Feature Embedding Space

'

5. Cosine Similarity Analysis

'

6. Implicit Harmful Visual
Content Assessment

'

7. Methodological Foundation for
T2I Visual Risk Assessment

Figure 1. Experimental framework for implicit harmful visual content assessment using convolutional
neural networks and cosine similarity.

Cosine similarity was used to compare the feature vector of a new image I, with
those of the classified images I, ,ineq, and is computed as

Lew * Lirained
COS( 0) — new  “traine 1
”Inew””Itrained” ( )
where cos(8) € [—1, 1] represents the degree of similarity between feature vectors. Values
close to 1 indicate highly similar image representations, whereas lower values suggest

weaker representational correspondence.
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For cosine similarity-based classification, similarity scores were computed between
the input image and all images in the training set. The class associated with the highest
similarity score was subsequently assigned to the input image. To facilitate reproducibility
and data management, image labels and file paths were stored in a CSV file and loaded
during the classification process.

The dataset was divided into 80% for training and 20% for testing. During training,
network weights were optimized according to the selected loss function, enabling a reliable
evaluation of the proposed analytical framework.

Experimental Design and Reproducibility

The proposed framework was developed under controlled experimental conditions
to ensure consistency and reproducibility across all evaluated CNN architectures. The
dataset was balanced between the two target classes to minimize classification bias during
both training and evaluation. Furthermore, all images were processed using the same
preprocessing pipeline, including filtering, normalization, and resizing procedures, thereby
ensuring homogeneous input conditions for feature extraction and classification.

To maintain methodological consistency, an identical training and testing partition
strategy was applied to ResNet50, VGG19, and EfficientNetB0. Likewise, evaluation metrics,
including accuracy, recall, Fl1-score, confusion matrices, and cosine similarity analysis,
were computed under equivalent experimental settings for all architectures. This design
enables a comparative assessment focused on the representational behavior of deep feature
embeddings rather than solely on classification performance.

From a methodological perspective, the framework was intentionally structured as a
reproducible analytical environment for studying visually implicit harmful content under
controlled conditions. In this sense, the proposed approach constitutes a foundational
experimental phase for future investigations involving Al-generated visual content and
text-to-image (T2I) systems.

3. Results

The performance of the ResNet50, VGG19, and EfficientNetB0 architectures was eval-
uated using a dataset composed of potentially harmful and non-harmful stylized images.
Standard evaluation metrics, including accuracy, recall, F1-score, and confusion matrices,
were employed to assess the analytical capability of each model for distinguishing visually
implicit harmful content across both target categories.

Table 1 summarizes the comparative performance obtained for each CNN architecture.
The results indicate that ResNet50 and VGG19 demonstrate consistent representational
capability for distinguishing visually implicit harmful patterns, achieving accuracy, recall,
and F1-score values of 0.95. Among the evaluated architectures, ResNet50 exhibited the
most consistent analytical behavior across both target categories, reinforcing its suitability
for representing harmful visual patterns. Although EfficientNetB0 presented a slightly
lower performance (0.94), it remained effective while offering improved computational
efficiency, making it suitable for scenarios involving constrained computational resources.

In addition to conventional evaluation metrics, cosine similarity was employed as a
similarity-based analytical criterion operating over deep feature representations extracted by
the CNN architectures. For a given input image, its feature vector was compared against vec-
tors from the labeled dataset, assigning the category associated with the highest similarity
score. This approach emphasizes the orientation of feature vectors within the embed-
ding space, providing robustness when distinguishing visually complex or semantically
implicit patterns.
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Table 1. Comparative analytical performance of CNN architectures for implicit harmful visual
content assessment.

Model Actual Cyberbullying Normal  Acc. Rec. F1

ResNet50 Cyberbullying 222 13 0.95 0.95 0.95
Normal 9 226

VGG19 Cyberbullying 220 15 0.95 0.95 0.95
Normal 10 225

EfficientNetBO Cyberbullying 219 16 0.94 0.94 0.94
Normal 11 224

Overall, ResNet50 and VGG19 demonstrated a slight analytical advantage over Effi-
cientNetB0 in terms of representational consistency and classification stability. Nevertheless,
EfficientNetB0 achieved competitive results while maintaining lower computational require-
ments, reinforcing the suitability of similarity-based CNN analytical frameworks for the
assessment of implicitly harmful visual content under controlled experimental conditions.

Comparative Visual Analysis

The experimental phase evaluated the analytical behavior of the ResNet50, VGG19,
and EfficientNetB0 architectures using stylized images reserved exclusively for evaluation
purposes, including samples obtained from external online sources. The assessment focused
on accuracy, recall, and Fl-score metrics, as well as comparative analysis aimed at examining
the representational capability of each architecture for distinguishing visually implicit
harmful patterns across the two target categories.

Figure 2 presents a comparative bar chart of accuracy, recall, and F1-score across the
evaluated CNN architectures, providing an overall performance overview of the proposed
analytical framework. ResNet50 and VGG19 demonstrate stronger representational consis-
tency relative to EfficientNetB0, particularly in terms of accuracy and Fl-score, suggesting
that deeper architectures provide improved capability for modeling visually implicit and
semantically complex patterns.

I Precision I Recall I F1-score
1.00 A

0.98 +
0.96
0.96

0.94

Score

0.92 +

0.90 +

0.88

ResNet50 VGG19 EfficientNetBO
CNN architecture

Figure 2. Comparative performance overview across CNN architectures using accuracy, recall, and
Fl-score metrics.

Complementarily, Figure 3 provides a heatmap-based representation of metric con-
sistency across the evaluated architectures. This visualization highlights the stability of
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ResNet50 and VGG19 across all assessed metrics while also illustrating the competitive
behavior of EfficientNetB0O under reduced computational complexity. Together, both vi-
sualizations reinforce the suitability of similarity-based convolutional representations for
analytical assessment tasks involving visually implicit harmful content.

0.97
—
E 0.95
3
2 094 ®
5 VGG19 - 0.95 8
5 0.93 3
% 0.92
EfficientNetBO - 0.93 0.91

1 0.90
Premsmn Recall F1l-score

Evaluation metric

Figure 3. Heatmap representation of metric consistency across evaluated CNN architectures.

The comparative confusion matrices presented in Figure 4 further reinforce the an-
alytical consistency of the evaluated architectures. ResNet50 exhibited the most stable
discrimination behavior across the two target categories, with minimal representational
ambiguity and reduced misclassification rates. Similarly, VGG19 demonstrated strong rep-
resentational stability, maintaining classification behavior comparable to that of ResNet50
across visually implicit harmful patterns.

ResNet50 VGG19 EfficientNetBO

2
Cyberbulling 13 Cyberbulling 15 Cyberbulling 16
1
1
Normal - 9 226 Normal - 10 225 Normal - 11 224 s

0
&\9 e\ &\9 e\ &\Q e\
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0

@

0
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sordwes Jo JequnN

v v v
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Figure 4. Comparative confusion matrices illustrating representational consistency across the evalu-
ated CNN architectures.

Although EfficientNetBO presented slightly lower performance levels, the confusion
matrix analysis indicates that it maintained effective analytical capability when process-
ing visually complex images. Considering its reduced computational requirements, this
architecture remains suitable for analytical environments involving constrained resources
or real-time processing scenarios.

Overall, the comparative analysis indicates that ResNet50 and VGG19 provide higher
representational consistency than EfficientNetB0O under the evaluated experimental condi-
tions. Nevertheless, all assessed architectures demonstrated the suitability of combining
convolutional neural networks with cosine similarity for the analytical assessment of implic-
itly harmful visual content. These findings reinforce the viability of similarity-based deep
feature representations as methodological instruments for future investigations involving
visually sensitive content and Al-generated imagery.
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4. Discussion

The experimental results obtained using the ResNet50, VGG19, and EfficientNetB0
architectures indicate that cosine similarity constitutes an effective analytical metric for
distinguishing visually implicit harmful patterns from non-harmful visual representations.
Beyond its quantitative performance, cosine similarity proved particularly suitable for
scenarios involving semantically nuanced or visually complex content, as it emphasizes
the orientation of deep feature representations rather than their absolute magnitude. This
characteristic becomes especially relevant when analyzing stylized or indirectly encoded
visual content, where harmful semantic cues may emerge through subtle representational
variations rather than explicit visual elements.

Previous research supports the use of similarity-based approaches in image analysis
tasks. For instance, Park and Kim [15] demonstrated that incorporating similarity measures
between feature maps in convolutional neural networks can reduce computational complex-
ity while maintaining competitive performance. Similarly, An et al. [16] employed cosine
similarity loss functions in convolutional architectures for complex image classification,
achieving superior performance compared with traditional cross-entropy approaches. These
findings are conceptually consistent with the present study and reinforce the suitability of
similarity-based representations for enhancing the analytical capability of convolutional
feature embeddings, particularly when subtle or semantically implicit visual differences
are involved.

Further supporting this perspective, Ahmad et al. [17] demonstrated the effectiveness
of cosine similarity variants in hyperspectral image analysis, emphasizing the importance
of structured similarity representations for separating visually complex categories. Al-
though developed within a different application domain, these findings align with the
methodological principles adopted in this work, suggesting that similarity-based analytical
metrics provide robust representational capabilities across diverse image analysis scenarios
involving high-dimensional feature spaces.

Beyond classification performance, the assessment of implicitly harmful visual con-
tent increasingly intersects with broader research domains including trustworthy artificial
intelligence, multimedia security, and robust Al safety frameworks. Recent studies have
emphasized that harmful content assessment should not be restricted to localized feature
discrimination but should also consider system-level robustness, reliability, and secure de-
ployment scenarios involving Al-generated multimedia content. In particular, Lin et al. [18]
highlighted that multimedia systems require systematic security-oriented analyses to iden-
tify structural vulnerabilities and improve their robustness, reinforcing the importance of
comprehensive evaluation frameworks beyond conventional performance metrics. From
this perspective, the present analytical framework contributes toward the development of
interpretable and security-oriented methodologies for evaluating semantically sensitive
visual representations.

In the comparative evaluation conducted, ResNet50 and VGG19 demonstrated stronger
representational consistency than EfficientNetBO0, which is consistent with previous studies
highlighting the importance of hierarchical and multiscale feature representations in mod-
eling semantically complex visual patterns and supporting higher-level visual abstraction
processes [19,20]. Nevertheless, EfficientNetB0 achieved competitive analytical performance
while maintaining lower computational requirements, a characteristic highlighted in recent
studies involving lightweight convolutional architectures for resource-constrained analyti-
cal environments [15]. This trade-off between representational depth and computational
efficiency reinforces the importance of selecting architectures according to the analytical ob-
jectives, operational constraints, and interpretability requirements of the evaluated scenario.

https://doi.org/10.3390/engproc2026153006
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A comparison between the evaluated CNN architectures and previous studies is pre-
sented in Table 2.

Table 2. Comparison of results between the evaluated CNN architectures and previous studies.

Study Main Metric Accuracy
Anetal. (2020) [16] Cosine Similarity 96%
Ahmad and Mazzara (2024) [17] Convolutional Networks 92%
Our study (ResNet50) CNN + Cosine Similarity 95%
Our study (VGG19) CNN + Cosine Similarity 95%
Our study (EfficientNetB0) CNN + Cosine Similarity 94%

Despite the promising results obtained, certain limitations should be acknowledged.
The experimental dataset consisted of 470 balanced stylized images collected under con-
trolled conditions, which may limit the direct generalization of the findings to large-scale
social media environments characterized by substantially higher visual diversity and con-
tinuously evolving harmful representations. Consequently, the representational behavior
observed within the cosine similarity embedding space should be interpreted as an ex-
ploratory analytical result rather than as definitive evidence of universal generalization.
Future studies should validate the proposed framework using larger, heterogeneous, and
dynamically evolving datasets to further assess its robustness and external validity. Overall,
the findings confirm that combining convolutional neural networks with cosine similarity
provides a robust analytical framework for assessing visually implicit harmful content under
controlled experimental conditions. Rather than functioning exclusively as a categorical
classification mechanism, the proposed approach can be interpreted as a methodological
instrument for characterizing semantically sensitive visual representations through deep
feature embeddings and similarity-based analysis. In this sense, the framework establishes
a foundational methodological basis for subsequent research phases focused on evaluating
Al-generated imagery and text-to-image (T2I) systems, where the assessment of visual
offensiveness, semantic ambiguity, and policy-relevant risk becomes increasingly relevant.
Future work may explore hybrid architectures that balance representational depth and
computational efficiency, as well as extend the proposed analytical framework toward
heterogeneous image domains and multimodal generative environments.

5. Conclusions

This study presented an experimental analytical framework for the assessment of
implicitly harmful visual content using three convolutional neural network architectures,
namely ResNet50, VGG19, and EfficientNetB0, in combination with cosine similarity as a
similarity-based analytical metric. The primary objective was to evaluate the suitability of
convolutional feature representations for distinguishing visually implicit harmful patterns
from non-harmful visual content under controlled experimental conditions. The experi-
mental results demonstrated that the proposed framework achieved consistent analytical
performance in terms of accuracy, recall, and Fl-score, reaching values of up to 95% for the
deeper architectures.

While ResNet50 and VGG19 demonstrated stronger representational consistency for
modeling semantically complex visual patterns, EfficientNetB0 achieved competitive results
with slightly lower performance (94%) while offering important advantages in computa-
tional efficiency. This trade-off between representational depth and computational cost
becomes particularly relevant in analytical environments involving constrained computa-
tional resources or scalable visual assessment scenarios. Furthermore, the use of cosine
similarity enabled robust similarity-based discrimination by emphasizing the orientation of
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deep feature vectors and facilitating the identification of shared visual patterns within the
embedding space.

The findings obtained are consistent with previous studies, such as those reported by
Park and Kim [15], who demonstrated that similarity-based representations can improve
both efficiency and analytical performance in convolutional architectures. Likewise, the
results align with those of An et al. [16], who showed that cosine similarity approaches
outperform traditional cross-entropy strategies in complex image analysis tasks. Together,
these works reinforce the methodological validity of combining convolutional neural networks
with similarity-based analytical metrics for studying visually implicit representations.

Beyond its immediate experimental performance, the contribution of this study lies in
validating CNN-based analytical frameworks combined with similarity metrics as method-
ological instruments for characterizing semantically sensitive and potentially harmful visual
content. In this sense, the proposed approach should not be interpreted solely as a final
categorical classification mechanism but rather as a foundational methodological contri-
bution that supports subsequent analytical research phases. In particular, the framework
establishes a reproducible basis for future investigations focused on evaluating images gen-
erated from textual prompts, where assessing visual offensiveness and semantic ambiguity
becomes increasingly important.

Future Work

The findings of this study open several research directions, particularly toward the
systematic analysis of visually generated content within sensitive digital environments. In
particular, the present work constitutes a foundational methodological phase for a subse-
quent research stage focused on evaluating images generated from textual prompts, where
the primary objective is to assess degrees of visual offensiveness, semantic ambiguity, and
policy-relevant risk embedded within generated visual content. This future phase will
extend the validated analytical framework presented in this paper from curated stylized
image datasets toward heterogeneous image domains produced by text-to-image (T2I)
generation systems.

One of the principal research directions involves investigating how convolutional
neural networks combined with similarity-based analytical metrics can be employed as
methodological instruments for characterizing Al-generated imagery under controlled
and reproducible experimental conditions. This includes analyzing variations associated
with prompt formulations, generation seeds, model configurations, and representational
consistency across generated outputs, as well as studying the emergence of visually implicit
harmful or borderline content patterns within multimodal generative environments. In this
context, extending the framework toward multimodal analysis through the incorporation
of textual information associated with image generation represents a natural progression
for improving the interpretability and analytical scope of the proposed methodology.

Additional research directions include exploring hybrid architectures that balance the
representational capacity of deep convolutional models such as ResNet50 with the com-
putational efficiency of lightweight architectures such as EfficientNetB0. Likewise, future
investigations may incorporate adaptive or continual learning mechanisms capable of re-
sponding to evolving visual patterns and emerging forms of harmful content in dynamic
digital environments. Addressing issues related to dataset bias, fairness, and representa-
tional imbalance also remains an important research direction, particularly in the context of
generative systems that may amplify latent biases contained within training datasets.

Finally, the proposed framework may be extended through simulation-based analytical
evaluations and controlled experimental scenarios designed to approximate real-world
content moderation conditions without requiring direct deployment in production systems.
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Complementary research avenues include the use of generative models for controlled data
augmentation, reinforcement learning strategies to support analytical decision-making
processes, and the exploration of alternative similarity or distance metrics for characterizing
semantically sensitive visual representations. Overall, these future directions position the
present study as a foundational methodological contribution within a broader doctoral
research agenda focused on understanding and evaluating analytical and generative systems
in the context of visually implicit harmful content assessment.
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