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Comics in Belgian weekly magazines remain understudied due to their
fragmentary presence and the challenges of retrieval within large period-
ical collections. While comics are crucial artifacts of visual culture, their
marginal status in general-interest magazines and their multimodal nature
hinder both their discoverability and scholarly analysis. This article ad-
dresses the need for systematic identification of comics in mass-digitized
archives by developing a semi-automatic detection workflow grounded
in computer vision and object detection techniques. Drawing on a repre-
sentative corpus of six general-interest illustrated magazines published
in Belgium between 1934 and 1940, the study applies a distant viewing
approach using YOLO models to detect and label comics alongside related
visual categories such as cartoons, photographs, and advertisements. The
methodology combines expert-driven annotation, collaborative labeling
with weighted majority voting, and model evaluation to fine-tune visual
classification. Our results highlight the conceptual and technical com-
plexities of defining comics computationally, the importance of contextual
metadata, and the benefits of hierarchical and iterative model training. The
proposed workflow not only enhances access to hidden visual materials
in historical magazines but also contributes to broader discussions on the
remediation of cultural heritage collections and the role of computational
methods in comics studies.
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1 Introduction

Comics are important objects of study for understanding visual culture. The emergence
of broad-audience illustrated magazines in the late 19th century arguably transformed
visual culture and thus the vehicle for disseminating comics. However, only recently
have magazines and periodical media been a focus of comic studies, favoring more
permanently available and visible formats to piece together comic histories (Brinker
et al., 2022; Letourneux and Vérilhac, 2025)1. Comics make up only a small portion of
the varied and heterogeneous contents of such mass-market magazines, complicating
their retrieval.

The core issues for understanding the place and function of comics within periodi-
cals, even with increasingly available digital collections, remain those of identification,
accessibility, and archival visibility. The new opportunities and challenges raised by
mass-digitization programs for cultural and media histories are well-known namely: if
online repositories have radically altered themeans of accessing and exploring archival
sources, they nevertheless echo (in a different tone) the same issues of selection and
erasure that bear on analogue archives (Bunout et al., 2023). The increased availability
of digitized collections, as Patrick Leary famously argued in a 2005 piece on the impact
of online archives on periodicals research, also produces and maintains an “offline
penumbra [...] that increasingly remote and unvisited shadowland into which even
quite important texts fall if they cannot yet be explored, or perhaps even identified,
by any electronic means” (Leary, 2005). As Pierre-Carl Langlais suggests, “the main
stake today is to develop ways of making visible what has been hidden or excluded
from the historical indexing systems” (Langlais, 2021)2. With the amount of archival
data exponentially increasing, the issue of the digital divide has gradually shifted
from the ‘what’ to the ‘how’: how to facilitate and enhance accessibility and findability
within such massive corpora? How to navigate online collections beyond textual
characteristics (e.g. keyword search)?
Against this background, identifying comics in magazines brings up important

issues: not only because comicsmake up an often overlooked and neglected corpus, but
also because their identification and indexingwithin digitized collections is particularly
complex due to their multimodal and intermedial features. Manually browsing these
analogue magazines would be too time-consuming and would reduce the research to
a small corpus better suited for close-reading. Working with the digitized corpus, a
text-based keyword search also falls short: many comics feature no text captions or
titles, and text in comics is more often than not handwritten, making Optical Character
Recognition (OCR) of little use for that specific purpose. In this context, it becomes
essential to turn to image-based computational models as a means to identify comics
in these magazines.
This research reflects on an attempt and proposes a method for semi-automatic

detection of comics with the support of computer vision workflows. Specifically we
investigate this method on a corpus of digitized facsimile images of mass-market
illustrated weekly magazines published in Belgium during the interwar period, as part
of the ARTPRESSE project at Royal Library of Belgium (KBR) (Lemmers et al., 2023).
The ARTPRESSE project centered on the representation of fine arts in general-audience

1 The focus in comics histories has moreover mostly lied on comics magazines and periodicals
that feature a significant portion of comics material (children’s magazines, but also comics magazines for
adults, for instance); rather than on the publication of comics within general-audience and multi-subject
magazines.

2 All translations are ours, unless otherwise indicated.
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magazines, and it has made an extensive corpus of general-interest magazines digitally
available. The place and function of comics in general-audience weeklies is an impor-
tant blind spot in histories of comics in Belgium, and which remain extremely patchy
in their account of the interwar period (Paques, 2011). The interwar indeed marks
a fluctuating period where various models of comics and graphic narratives coexist
across different formats (such as broadsheet newspapers, children’s magazines, wood-
cut novels), with the 1930s as a crucial decade for the “breakthrough” of comics in the
press (Lefèvre, 2009). This rich corpus offers many more possible avenues of inquiry
in terms of historical research and further allows for new computational approaches
to grasp with its volume. The underlying research for this article thus participates
in a further remediation of these digitized magazines following in the approach to
“collections as data” (Padilla et al., 2023) and ultimately, in the stage of the project,
aims to produce a dataset based on a single genre within these periodicals.3 This
article thus is a mid-stage reflection on the preliminary results and the identification
of a workflow to identify comics within a selected corpus of mass-market magazines.
This is explained in detail from the corpus, the proposed computer vision workflow
used to detect, label and extract comics from the ARTPRESSE corpus, and thereby
considers the conceptual and technical challenges for image classification raised by
graphic material in such magazines.

2 Theoretical Framework

2.1 Computational Approaches: From Text to Object detection

Traditionally, computer vision methods for historical sources have largely focused on
the extraction of text (Bhatt et al., 2021; Paaß and Konya, 2011) using both Optical
Character Recognition (OCR) for printed sources and Handwritten Text Recognition
(HTR) for handwritten sources. These advancementsmade it possible formaps, letters,
books, and more to be transcribed at continuously larger scales (Nockels et al., 2024).
OCR was quickly embedded within most display interfaces and access platforms
for cultural heritage materials, making text-based search and data mining the most
common operations. In the last decade, the introduction of deep-learning algorithms
has nevertheless allowed for the development of new approaches that more fully
account for images and illustrations in large digitized archives. Melvin Wevers and
Thomas Smits, among others, have argued for a “visual digital turn”, suggesting
that convolutional neural networks (CNNs) “open up a new world of intuitive and
serendipitous exploration of the visual side of digital archives.” (Wevers and Smits,
2020)
Computational approaches to comics reflect those trends in digital humanities.

OCR technology has contributed to direct efforts towards transcribing text bal-
loons (Baskaran and Devi, 2023; Guo et al., 2006). Some recent and notable research
includes Soykan, Yuret and Sezgin who showed that training newer OCR models,
combined with segmentation techniques and pre/post-processing methods, signif-
icantly improves the accuracy of text detection within text balloons (Soykan et al.,
2022). Hiroe and Hotta used OCR to find exclamation points in text balloons with
the idea of enabling the detection of scene changes and providing a rough under-

3 The present project thus follows in the footsteps and draws inspiration from previous re-
search aiming to automatically retrieve information such as literary feuilletons from KBR’s newspaper
collections (Ali et al., 2024)
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standing of comics content, as exclamation marks often indicate intense moments in
the story (Hiroe and Hotta, 2017). Such approaches, however, lead to neglect both
the multimodal and intermedial features of comics, as a medium combining text
and image and in which the visual properties of text are also key aspects (Miodrag,
2013). Computational approaches in comics are importantly faced with medium- or
field-specific hurdles. Even though contemporary comics are increasingly available as
“big data” in their current digital economy (Manouach, 2024), there are few readily
available research-based datasets for comics: their constitution often follows quite
specific aims and targets but they do form a helpful benchmark (Laubrock and Dunst,
2020)

The concept of “Distant Viewing” was introduced by Arnold and Tilton as a theoret-
ical framework for analyzing large visual corpora: “Distant viewing responds to the
need for a theory of how computer vision algorithms serve as a means of analysis to
study visual materials, and can account for the ways that these algorithms mediate the
interpretation of digital images” (Arnold and Tilton, 2023). The framework integrates
theories from visual semiotics, photography, and computer vision to establish a code
system that translates visual elements into a format suitable for large-scale analysis.
Distant viewing relies on algorithms to automatically detect and categorize objects,
colors, shapes, and other visual features in images. These extracted elements are then
aggregated and analyzed to identify patterns, trends, and relationships that might
not be apparent through close examination of individual images (Arnold and Tilton,
2023). The theory and method has been applied to a range of visual media from
historical photographs to television sitcoms - and even newspaper comic strips as in
their analysis of the 50-year long run of Peanuts daily comic strips (Arnold et al., 2023).

Comics further require taking into account multiple factors when developing tools
for computational analysis depending on research aims (Laubrock and Dunst, 2020).
Those can cover awide span between empirical cognitive approaches to comics reading
(often relying on eye-tracking technology; see for instance (Baroni and Aydemir, 2022;
Dunst et al., 2018)) and data-led histories of comics in particular cultural contexts;
impinged on the construction of well-curated datasets to track changes across a partic-
ular period or to map a transmedial network (see for instance (Dunst, 2023; Hibbett,
2024).
The introduction of deep learning algorithms, rapidly advancing since 2013, has

opened up for new possibilities in computer vision that could ultimately prove to be a
game-changer for computational approaches to visual materials and can be particularly
useful for detecting and classifying comics material within digitized archives. The first
of these advancements was made with the emergence of two-stage object detection.
In essence, two-stage object detectors first propose regions in an image where an
object may be located. In the second stage, these regions are further refined and
classified, determining the precise location and category of the object. Some years
later, another advancement was made when the first YOLO (You Only Look Once)
algorithm was introduced (Redmon et al., 2015), which performed the two individual
stages at the same time. These algorithms directly predict bounding boxes and class
probabilities (Zou et al., 2019). One-stage detectors offer great advantages in terms of
speed, enabling real-time object detection and simpler training processes. However,
they are slightly less accurate than two-stage detectors, particularly in cases involving
small objects or more dense contexts4.

4 Workarounds have been made for these particular issues: see for example SAHI (Slicing Aided
Hyper Inference), which slices an image in smaller images, makes them more manageable for object
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In comics studies, various object detection methods have been e�ectively applied for
di�erent purposes. Iyyer et al. demonstrated the utility of Faster R-CNN(a two-stage
object detector) in training models to identify text boxes and balloons within comic
panels (Iyyer et al., 2016). Additionally, Nguyen, Rigaud and Burie employed both
Fast R-CNNand the third version of the YOLO family of models to improve character
detection and scene understanding in comics (Nguyen et al., 2018). Their �ndings
indicated that YOLOv3 slightly outperformed the Fast R-CNN modelin this context.

In our speci�c application, the limitations with single-stage object detectors are
less relevant, as comics typically occupy large portions of a magazine page and are
not obscured. Therefore, for this research, we opted for a YOLO model. Since 2017,
the YOLO family of models has seen rapid advancements and at the beginning of
this research the selection was made for the (then) best performing model: YOLOv8.
However, since then three new versions YOLOv9, YOLOv10 and YOLOv11have been
released outperforming various other models (Jocher and Qiu, 2024).

2.2 Selected Data: Six General-Interest Illustrated Magazines in Belgium,
1934-1940

The complete ARTPRESSE corpus consists of more than 500.000 images of digitized
facsimile pages from general-audience weekly illustrated magazines. These magazines
come in various formats, rely on di�erent printing techniques (letterpress, o�set,
rotogravure), and contain a wide variety of graphic material: photographic reportages,
�lm stills, cartoons, comics, illustrated �ction, painting reproductions, and more. Many
of these magazines rely on new rotogravure facilities, which allowed for the high-
quality printing of photographs and visual material, leading to an increased presence
of illustrations and images organized in often creative layouts. These new approaches
to illustration, design and layout re�ected wider European trends in magazine culture
of the Interwar, with �lm periodicals pushing other magazine genres to upscale their
visual o�ering (Rössler, 2023) and with the integration of avant-garde and modernist
approaches within `middlebrow' weekly magazines (Truxa, 2023). While maintaining
a continuity with 19th traditions of graphic humor and caricature, comics are a part
and parcel of this increased and diversi�ed visual o�ering in mass-market magazines.

In order to work with a more manageable amount of data, we composed a selection
of six key periodicals published in both Dutch and French between 1934 and 1940:
Hebdo, A-Z/Bonjour, Le Soir illustré, Ons Volk, ABC and Zondagsvriend(see Fig. 1).
These titles are not only major large-circulation magazines in the Belgian publishing
landscape of the interwar, they are often related to daily newspapers and re�ect in
various degrees the ideological strands of a then heavily `pillarized' society: ABC and
A-Z/Bonjour are connected to socialist publishing ventures, Ons Volkand Zondagsvriend
closer to the catholic spectrum, Hebdois close to the liberal press but, like Le Soir illustré,
claims journalistic neutrality (Baetens et al., 2023). The speci�c period, focused on
the mid-1930s, is so delineated because of its importance as a turning point in comic
history: in 1934, Paul Winkler's Opera Mundi launched Le Journal de Mickey in France,
which marked a breakthrough after his repeated attempts at importing and licensing
American comics in the European press (Crépin, 2001; Sausverd, 2023). The hypothesis
behind this speci�c periodization is that the intensi�ed circulation of American comics
in children's periodicals might have impacted the distribution of comics in general-
audience magazines. From these parameters, the selected data totals 112.220 pages

detectors and then stitches them back together.
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Figure 1: Covers from the various magazines in the corpus. From left to right, top to bottom: Hebdo, no.
237, 6 November 1936;Zondagsvriend, vol. 6, no. 52, 24 December 1935;Ons Volk, vol. 24, no. 1, 2 January
1938;A-Z, no. 14, 20 June 1937;Le Soir illustré, vol. 11, no. 538;ABC, vol. 1, no. 18, 29 May 1932. Source:
KBR, Belgica Periodicals.

featuring various forms of text, images and illustrations. This sample serves as a basis
to develop a work�ow, which we aim to expand at a later stage and apply to the entire
ARTPRESSE corpus of digitized general-audience magazines.

3 Methodology

Implementing a distant viewing approach, we aim to identify comics within a digitized
corpus, using a number of YOLO object detection models to group pixels and assign
them to designated classes. In this paper, we discuss the process, challenges, and
results of labeling of graphic material in the ARTPRESSE corpus. The goal is to �ne-
tune a model to recognize the visual features that characterize comics in periodicals.
To achieve this, we establish a robust classi�cation system, de�ning the labels (i.e.
categories or classes) that the model will use.

3.1 Annotation

Annotation is a key process in distant viewing, which draws on theories of visual
culture and recognizes not only images themselves but also vision (including computer
vision) as socially and culturally mediated (Arnold and Tilton, 2023). Determining
these categories and labels in our case demands a particular awareness of this cultural
mediation, which requires us to re�exively `construct' comics as a category only with
hindsight and mostly for heuristic purposes.

Comics studies has indeed moved beyond e�orts to outline a formalist or essentialist
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Figure 2: From left to right: Anonymous, �Une bonne journée,� A-Z, vol. 2, no. 22, 2 August 1933, p. 25;
Stephen Slesinger (uncredited), �Le Roi de la Police Montée,� Le Soir illustré, vol. 10, no. 512, 11
December 1937, p. 31; Marten Toonder (uncredited), �Fik et Fok,� A-Z, vol. 4, no. 12, 19 June 1935, p. 4.
Source: KBR, Belgica Periodicals.

de�nition of comics, and rather embraced the view that `comics' o�ers a convenient
broad term encompassing a great variety of forms, traditions, practices shaped by
social, cultural and historical contexts. Such a view rejects the idea of comics as a stable
universal and rather embraces the idea that comics are constantly changing, always
only provisionally stabilized in forms and formats shaped by a repeated negotiation
between di�erent social groups and actors, competing media forms, technological
changes and processes of institutionalization.5

Our corpus strongly re�ects this �uid de�nition shaped by negotiation of various fac-
tors, as di�erent models of comics are found coexisting even within weekly magazines.
This has to do with the fact that `comics' in Belgium in the Interwar do not exist as such
(under the quali�er bande dessinéeor stripverhaal), do not have a strongly recognizable
and institutionalized �medium identity� (Marion, 2016) but rather consist of multiple
entangled publishing formats and traditions (Lefèvre, 2009; Paques, 2011). In weekly
magazines of the mid-1930s, the use and placement of text is indicative of di�erent
coexisting models: one might �nd reproductions of internationally-circulating syn-
dicated comics (using a clear grid layout and speech bubbles), captioned graphic
narratives drawn in the `older' style of Epinal popular prints (with text in caption and
often decorative layouts), as well as more hybrid cases mingling the two (see Fig. 2).
We further �nd other common models, such as the short gag comic strip consisting of
four or three panels in a row, and more occasionally ad hoc graphic compositions that
borrow formal features associated with comics.

When constructing comics as a heuristic category for this project, we wanted to
keep an open de�nition to embrace those varied forms of comics and comics-like
graphic productions in weekly magazines. This broad de�nitional scope and �uidity
complicate the task of creating formal rules for categorization. For the purposes of com-
putational classi�cation, these boundaries must be de�ned to enable the model to make
de�nitive decisions. Thus, while we recognize the inherent variability in the de�nition

5 This media-historical approach to comics is largely shared in comics studies, but can follow
somewhat di�erent emphases depending on the theories that undergird these approaches (see for
instance (Baetens et al., 2023; Marion, 2016; Smolderen, 2014; Sánchez-Mesa and Baetens, 2023; Wilde,
2017)). This means that certain key features of `comics' can be regarded in terms of `dominant' and
`marginal' uses, themselves varying in time and space.
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Figure 3: Some examples of drawings detected in the ARTPRESSE corpus.

of comics, we had to construct a speci�c set of criteria to operationalize the concept
for our classi�cation task and hence further recognize the need and use of building
��exible working de�nitions� in the context of cultural heritage institutions (Aggleton,
2019).

This involves two critical steps: identifying regions of interest (ROI) and extracting
these regions from relevant pages. These initial steps are essential because, at this
stage, we lack precise knowledge regarding the location or quantity of any graphic
material within the corpus. While our research's focus is speci�cally on comics, our
methodology has the result of including much more than just comics.

3.2 Identifying and extracting ROI's

For detecting regions of interest (ROI's) in the source material, YOLO was �ne-tuned
on labeled data from ten randomly selected magazines using Visual Geometry Group's
Image Annotator(Dutta and Zisserman, 2019). At this stage, all relevant graphic
material - including photographs, illustrations, comics, and cartoons - was classi�ed
as `relevant_information' without further categorization. We deliberately chose to
include as many regions as possible in this �rst set of �relevant� data. This was done
since our initial testing revealed that including as much variation as possible in graphic
material resulted in the inclusion of rarer types of comics, which we ultimately want
to �nd. The data annotated using the VGG Image Annotator was exported in JSON
format and converted into the data structure required for YOLO.

3.3 Labeling and Extracting comics

The second component of our methodology labeled the data extracted in the pre-
vious step into speci�c types of graphic material. As discussed in the theoretical
framework, de�ning the boundaries of di�erent graphic representations can be quite
challenging. We developed �ve distinct categories based on preliminary observa-
tions and expectations, as well as discussions with art historians, comics scholars and
computer-scientists.

1. Comic: Visibly hand-drawn, comics consist of multiple images in relationship
with each other. Images are segmented into panels organized in a layout, often
in a sequence, whether as a single strip or as a grid (see examples in Fig. 2).
Comics generally contain text within or under the panels (except for silent or
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wordless comics).6

2. Cartoon: Though closely related to comics, cartoons were classi�ed separately.
Cartoons are single, standalone drawn images depicting a speci�c scene, usually
underlined by a single textual caption providing the humorous pointe.

3. Photograph: Predominantly black-and-white images, photographs are the most
common graphic elements in the ARTPRESSE corpus. This category was in-
cluded to prevent the model from mistakenly identifying photographs as comics
or cartoons.

4. Drawing: This category covers all other types of drawings that do not fall under
the comic or cartoon categories, such as technical drawings, fashion illustrations,
and crossword puzzles (see Fig. 3).

5. Advertisement: Advertisements also combine text and image and frequently
feature illustrations, whether as drawings or photographs. A complex case is
that many ads in weekly magazines of the time rely on comics-like features, such
as a grid layout or by using speech bubbles (see Fig. 4)

Figure 4: Advertising for Lux soap, Bonjour!, vol. 8, no. 47, 12 May 1940, p. 32. Source: KBR,
BelgicaPeriodicals.

The main goal was to outline clear labels in order to facilitate the labeling and
detection of comics, rather than to strive for an accurate classi�cation of the wildly
heterogeneous contents of weekly magazines. These concepts should thus rather be
understood as heuristic tools for the process of annotation, as a means to facilitate the
computational detection of comics material. Accordingly, the `comics' category was the
central focal point, while other categories were more loosely de�ned but contributed
to mark important di�erences relevant to �ne-tune computer vision to detect comics,
such as the distinction between drawings and photographs.

The case of ads using comics-like elements required a further disambiguation: it is
indeed common to �nd advertisements that borrow and reference comics features, such

6 This de�nition aimed at a clear description, avoiding jargon, but relied on key comics theories
that put the focus on the �iconic solidarity� between various images (Groensteen, 2009)
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as a grid layout and speech bubbles. In this soap commercial using the new culture of
�lm stardom to sell skin care products (see Fig. 4), for instance, the ad relies on the
juxtaposition of various images and scenes, featuring dialogues in speech bubbles. In
such cases, annotators were requested to prioritize the category `comics' above the
category `advertisement', since we wanted to make sure that such examples were also
included in comics detections as they present an important source for revising comics
histories that have routinely neglected such hybrid productions.

The labeling task was conducted on a smaller subset of the overall corpus. Specif-
ically, we selected 105 magazine issues from the total 2,756 available. From each
magazine title, 15 issues were randomly chosen to create a diverse and representative
sample of graphic material. Following the methodology for the ROI model, mul-
tiple models were created to detect comics, cartoons, photographs, drawings, and
advertisements.

A signi�cant challenge arose in how to process and extract the visual data, particu-
larly with respect to comics. Initially, our focus was on extracting individual comic
panels. However, it became clear that object detection models did not account for the
potential sequential relationship between panels, often extracting them in a random
order. This randomness would not only have required extensive manual reordering,
but also made it di�cult for annotators to distinguish between comics and cartoons.

To address this, we revised our �ne-tuning approach to treat entire comic strips, or
bandes, as single objects, rather than focusing on individual panels. This adjustment
not only clari�ed the visual distinction between cartoons and comics but also aligned
more intuitively with how comics are typically structured. Despite this change, the
approach still had limitations. Contextual elements, often located outside the comic
panels, were frequently omitted. For instance, as illustrated in Fig. 5, while the comic
strips were successfully detected, the hand-lettered title banner and accompanying
illustrations were excluded. The highly variable proportions taken up by comics in
weekly magazines (from three-panel comic strips taking only a small segment of the
page to full pages occupying the main surface) thus proved a challenge for de�ning
ROIs.

To solve the issue of missing context the �nal data output was modi�ed to include
the entire page, along with metadata indicating the number of comics and other
possible items present on the page. It is indeed crucial to view comics within their
publication context and placement on the page. In a second stage of this project,
additional metadata has further been produced, gathered and encoded through Tropy,
an open-source image annotation tool, to compile a data-rich collection of comics from
the detected corpus.

4 Labeling Process

Our labeling methodology was a collaborative e�ort involving comic scholars, histori-
ans, and computer scientists. A small crowdsourcing initiative, including a literature
scholar, further enriched the process.

4.1 Crowdsourcing

Crowdsourcing is an e�ective approach for supervised learning. We employed re-
peated labeling to achieve consensus among annotators through truth inference, specif-
ically using a probabilistic majority voting method (Sheng and Zhang, 2019). This
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