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Abstract
Art history traditionally relies on qualitative methods. However, the increasing availability of digitized archives has opened
new possibilities for research by integrating visual analytics. This survey presents a comprehensive review of the intersection
between art history and visual analytics, focusing on network visualization and how it supports researchers in analyzing and
understanding complex art historical relationships through nodes (e.g., artists, artworks, institutions) and edges (the rela-
tionships between them). We explore how these approaches enable dynamic analysis, offering novel perspectives on artistic
influence, stylistic evolution, and social interactions within the art world. Through this, we also examine wedges, a metaphor
for the friction often present in art history between individuals and institutions. These tensions, which have historically played a
pivotal role in shaping artistic movements, are now better understood through the lens of network visualization, revealing how
conflicts and power dynamics influenced the development of art. Through a hierarchical categorization of the literature, we out-
line saturated problems and research areas as well as ongoing challenges in art historical research. Furthermore, we highlight
the potential of visual analytics to bridge the gap between traditional qualitative research and modern computational analysis,
offering interactive exploration, temporal analysis, and complex network visualization. We provide a structured foundation for
future research in art history, emphasizing the value of network visualization in enriching the understanding of art history.

CCS Concepts
• Human-centered computing → Information visualization; Graph drawings; • Applied computing → Fine arts;

1. Introduction

The increasing availability of digital resources and databases in Art
History (AH) opens new and promising research prospects [Kli18,
GD18]. Recent advancements in technologies, such as ontolog-
ical representations, open-linked semantic data, and knowledge
graphs [MHC∗15, AK21] have added layers of richness and com-
plexity to historical datasets, allowing for much more sophisti-
cated analysis. Organizing and linking diverse information sources
and datasets makes them more accessible to a broader audience.
These advancements present opportunities, including the poten-
tial to leverage approaches, previously not considered within AH
(i.e., quantitative analysis and interactive visualization), for explor-
ing the intricacies and complexity of these data. While digital re-
sources provide “raw” materials for AH research, existing tools
often fall short in finding links between the data and addressing
the dynamic nature of research in this domain [LBT∗18,LMA∗20].
This presents the key challenge—transforming these “raw” mate-
rials into insights—from which AH researchers can derive conclu-
sions about cultural and historical changes and plausible causes.
Current tools for analyzing AH data are not well-suited to han-
dle the complexity of the questions researchers have. For instance,
they allow basic database querying or provide standard visualiza-

tion techniques, but fall short when it comes to advanced analyses
(e.g., artistic influence networks or comparing stylistic trends).

Research in AH relies on traditional qualitative methods [BK03,
BDK∗08,LYHW12]. However, new techniques extend these meth-
ods and provide novel perspectives, specifically Visual Analytics
(VA) is quickly gaining momentum to explore and analyze data
and disseminate the results of AH research to broader audiences.
VA provides an interface for art historians to interactively explore
their data and address their research questions, making the invisi-
ble visible—generating insights and discovering relationships that
might otherwise remain hidden. The goal is to offer art histori-
ans a better understanding of the behaviors and interactions be-
tween the elements of an art system (i.e., artists, artworks, exhibi-
tions, and institutions). This is one of the major topics of interest in
this domain—analyzing relationships and their attributes [Lin20].
Examples of such relationships are, e.g., student–teacher relation-
ships, social network analysis of artistic collectives, and as well as
the similarities and influences between them. Network visualiza-
tion and analysis presents a notable contribution in AH [KM20].

Motivation. Network visualization is gathering significant atten-
tion, evidenced by the growing number of surveys that propose
categorizations across various fields and problems [MGM∗19,
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FAM23, PWS08, DW12, CF09]. However, its potential within AH
has remained under-investigated. A survey of cultural heritage col-
lections [WFS∗18] outlines the broad range of visualizations used,
yet only a few focus specifically on network visualization. The bib-
liography maintained by the Historical Network Research Commu-
nity [DG21] further highlights the lack of a comprehensive survey
addressing network visualization in AH. This gap motivates our
survey, which aims to outline the state of the art of network vi-
sualization in AH, identify key research questions and challenges,
and explore how VA, particularly network visualization, facilitates
novel insights and interpretations of historical data. We aim to
lay the foundations for integrating network visualization into AH,
demonstrating its potential to enrich the field with new perspec-
tives.

Contribution. In this interdisciplinary survey, we investigate re-
search from AH and VA perspectives. We propose a hierarchical
categorization of literature, analyzing research from both domains.
This survey provides a comprehensive overview of key studies, re-
search questions, and problems to investigate how network visu-
alization is employed in AH. Our objectives are: (i) identify and
categorize the challenges and network visualization solutions ad-
dressing AH research questions; (ii) compile a curated collection
of publicly available historical data resources; and (iii) uncover re-
search gaps and opportunities in the intersection of AH and VA.
Summarizing, our contributions are:

• Providing a structured overview of research at the intersection of
AH and VA focusing on network visualization (see Sections 2
and 3);

• Presenting our new categorization, which investigates the AH
problems and their solutions supported by VA and network visu-
alization (see Section 4);

• Collecting online available data resources (see Section 5);
• Contextualizing the major ongoing challenges in the domain of

AH as well as existing approaches in VA that could be leveraged
to support these (see Section 6).

2. Background

Since our survey’s focus is on network visualization in AH, in the
following we discuss the background of AH, how network visual-
ization is used in this domain, and the possibilities of integrating
VA within AH.

AH encompasses the study of artists, artworks, and the com-
plex web of relationships that shape historical narratives and move-
ments. Research has relied on qualitative methodologies to inter-
pret and analyze artistic events and sociocultural influences. How-
ever, recent advancements in digitization and the rising availability
of public resources serve as catalyst for integrating interactive visu-
alization and analysis techniques, providing different perspectives.

Historically, such developments can be traced back to machine-
assisted information processing, which laid the foundations for
early digital humanities [LD18]. One of the significant break-
throughs has been the emergence of open-linked data and knowl-
edge graphs, providing a structured approach of modeling, integrat-
ing, and enriching historical data from diverse sources [MHC∗15,
AK21]. This standardized how data within this domain should be

modeled and expanded their accessibility, enabling researchers to
query and analyze relationships between artworks, artists, and in-
stitutions across temporal and spatial contexts. With these technolo-
gies in place, the field of AH is now presented with opportunities
and possibilities to investigate novel research questions that were
difficult (or impossible) to address previously [Kli18, GD18].

Supported by network visualization, these advancements expose
both the explicit and hidden structures within the data, uncov-
ering patterns and emergent global structures [Sch10]. Network
visualization makes it possible to analyze relationships between
artistic styles’ development, how they spread, and how venues
facilitate their popularity [Smi23]. The availability of these re-
sources also drives the development of novel visualization meth-
ods providing insights into both the completeness and complexity
of datasets [Sch10]. Visualization enables researchers to map rela-
tionships between artworks, artists, and historical events and serves
as a process to reflect on, question, and refine the data. This discov-
ery and critique process underscores how important computational
methods are becoming to address gaps in AH [Smi23, HNCG20].

Adopting quantitative methodologies allows to revisit estab-
lished narratives from a data-driven perspective. Bridging the gap
between AH and VA fosters interdisciplinary collaboration, pro-
viding novel ways of investigating and tackling complex ques-
tions [SRF∗19]. These exceed the grasp of traditional qualitative
methods and provide completely novel perspectives and research
directions. However, this collaboration requires both technical lit-
eracy and domain expertise to be equally prioritized [HBH∗20].
Research emphasizes that digital methods must complement exist-
ing traditional approaches rather than replace, respecting the focus
on nuanced interpretation [LBT∗18]. Addressing these challenges
enables AH and VA to unlock new insights and interpretations.

3. Scope and Methodology

To compile a comprehensive set of related literature for this survey,
we conduct a systematic literature review for resources related to
network visualization in AH [PR06]. This process involves multi-
ple steps: literature search and collection, filtering, applying inclu-
sion and exclusion criteria, and coding and categorizing the litera-
ture. In the following, we present our scope, research methodology,
selection and filtering, and the inclusion and exclusion criteria.

Scope This state-of-the-art report focuses on the intersection of
AH and VA. Specifically, we examine how network visualization
techniques are applied to the study of painters (i.e., artists), paint-
ings (i.e., artworks), and their relationships. This work focuses on
understanding these intricate and complex relationships within AH,
therefore, we opted to exclude other visualization types not explic-
itly involving relationships or their visualization. While such vi-
sualization methods (e.g., scatter plots, timelines, and static maps)
are valuable for certain analytical tasks and frequently appear as
supporting views complementing network visualization techniques
(e.g., timelines showing temporal aspects or maps providing spatial
context), they are not our primary focus. Instead, we concentrate
on the visualization of networks with the goal of capturing and an-
alyzing relationships, such as artistic influence, collaboration, and
exhibition co-occurrence.
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Paintings are the primary research interest of art historians and
a majority of literature in the AH domain focuses on paintings or
painters. Therefore, we limit our scope to the core interest of AH,
resulting in a reasonable number of papers, we only considered net-
work visualizations of painters and paintings. This further implies
that we had to exclude resources that focus solely on contemporary
art, which became popular around 1970 and after. Contemporary art
often encompasses a diverse range of media, forms, materials, and
practices that extend beyond the traditional definitions of paintings
and artists [Reb13] (e.g., mixtures between paintings and other art
forms, like sculptures or photographs). Further, from our discussion
with art historians, we concluded that the period of time around the
early 20th century was the most fascinating and dynamic one to ex-
plore because artists started exhibiting rather than just being com-
missioned by clients to create paintings. Since our primary interest
lies in analyzing painters, paintings, and their associated networks,
we limit our scope to pre-modern and modern art periods before
1970, where these elements are more clearly defined.

Research Methodology In our survey, we incorporate the
PRISMA statement [PMB∗21] to ensure a transparent systematic
literature review. Our scope is tightly related to both VA and AH.
The selection of publications was based on predefined inclusion
and exclusion criteria to ensure relevance to the topic of network
visualizations in AH. Initially, we included all resources, such as
journal articles, conference proceedings, book chapters, theses, and
online resources focused on network-based visualizations involv-
ing painters, paintings, and related art historical topics. These were
filtered and excluded if they lacked visualizations, focused on non-
network visualization techniques, or were unrelated to AH, such as
works on contemporary art or network visualizations in other fields.
We conducted a two-step screening process: first by title and ab-
stract and then by full-text review to assess the relevance of the pub-
lications. This ensured that all papers included in the review aligned
with our scope. After applying the inclusion and exclusion criteria,
the final dataset was reduced to 95 papers, which were coded and
categorized. We conducted a comprehensive search across multi-
ple academic search engines, including Google Scholar, Elsevier,
Springer, ResearchGate, Scopus, IEEE Xplore, ACM, SAGE, and
Kubikat. We queried the following keyword combinations:

(“Art History” | “Painter” | “Painting” | “Artist” | “Artwork”)
&

(“Graph” | “Graph Visualization” | “Network” | “Network
Analysis” | “Network Visualization”)

Inclusion & Exclusion Criteria In the following, we outline the
inclusion and exclusion criteria used during our literature review.
We provide examples clarifying our selection process.

We prioritize journal papers for their comprehensive coverage of
research topics, however, since in AH most publications are books
or conference proceedings, we also included these. Additionally,
we incorporate online resources, such as websites, blogs, or proto-
types, that presented novel or interesting perspectives on network
visualizations within AH. These are further discussed in the sup-
plementary material [TFK∗25]. We consider documents in German
and English, where the primary focus is visualizing painters and/or
paintings.

Inclusion The following define the scope of the related literature,
the topics, and the visualization types we consider in this report:

I1 Scope: We include different kinds of publications—journal ar-
ticles, conference papers, book chapters, preprints, websites,
and blogs—ensuring comprehensive coverage of network vi-
sualizations in AH. Interactive web pages are only considered
if they present novel examples.

I2 Relevance: We focus on painters and paintings as primary enti-
ties, including visualizations of other art forms or non-artist en-
tities only when painters or paintings are dominant (e.g., larger
nodes, most connections) or filterable within the visualization.

I3 Network: We focus on network visualizations that explicitly
represent relationships and network structures, including node-
link diagrams, hierarchies, visualized adjacency matrices, maps
with relational links, timelines with links, and treemaps.

Exclusion The following specify the limits of our review, i.e., re-
sources not aligning with our focus of network visualization in AH:

E1 Scope: We exclude related work lacking explicit visualizations,
such as theoretical or conceptual works (i.e., approaches with-
out presenting network-based visualization techniques).

E2 Relevance: We exclude publications where painters and paint-
ings are not the main objective. AH has a wide range of top-
ics, including sculptures, architecture, artifacts, or contempo-
rary art. These are not relevant to our review.

E3 Network: We exclude visualization approaches where the cen-
tral aspect is not the representation of data relationships. These
include e.g., scatterplots, static maps, simple timelines, and
database schema diagrams or ontologies.

Selection & Filtering After the initial search, we collected 655
items. We examined duplicates, according to the title and author
list, and after their removal, we obtained 582 unique results. Ad-
ditional papers were identified through backward searches (cited
references, i.e., snowballing), which resulted in a total of 657 pub-
lications. Of these, 222 papers contain visualization approaches
and were included in our first set of papers. From the 222 pa-
pers we apply our inclusion and exclusion criteria to ensure that
the final set of papers would align with the scope of our work.
Through this process, we reduced the dataset to 123 resources,
95 of them peer-reviewed papers and 28 blog posts and interactive
online approaches without publications (see supplementary mate-
rial [TFK∗25]) forming the foundation of this survey. This catego-
rization is further detailed in Section 4, where we describe how the
selected resources align with network visualization techniques and
AH research.

4. Categorization

We propose a hierarchical categorization of related literature on
network visualization in AH. Our categorization begins with (early)
hand-drawn visualizations providing an introduction to the topic.
Beyond this, we discuss related work according to the relationships
(edges) and subjects (nodes) represented in the network. For each,
we elaborate on the visualization approaches, interactivity, tempo-
ral and spatial contexts, and conclude with a summary. We further
discuss anecdotal art historical examples that might contain fric-
tions (wedges) between artists at the beginning of each main section
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Figure 1: The categorization scheme with main categories in blue and green hues and sub-categories in yellow and red hues. The papers
are categorized according to the relationships they visualize (�rst row) and their subjects (second row), e.g. similarities between artists, and
discussed in separate sections according to this categorization. Within the sections the papers are discussed in the four sub-categories (i.e.,
visualization techniques, interactivity, time vis, and space vis.).

in the categorization to motivate and underscore the importance of
certain relationships for art historians. In the following, we outline
themain andsubcategories we propose (see Figure 1).

Subjects and Relationships.Various subjects and relationships
can be depicted in the visualizations. Examples are artists (subjects)
and their in�uences (relationship) between each other [CDSV22]
or which paintings (subjects) are similar (relationship) to oth-
ers [Seg18]. Ordering the papers according to their subjects and
relationships will make it possible to �nd papers that specialize, for
example, in analyzing similarities between artists or paintings.

Visualization approaches.Here, we differentiate network visualiza-
tion techniques. Examples for such techniques are node-link dia-
grams [AFG� 12], trees [SPR18], ego-networks [Kim22], (colored)
adjacency matrices [LSK� 20], or tree maps [Rei].

Interactivity.As some papers present an online demo [DCW12] and
some approaches only exist online [Kin], we highlight, which can
be interactively used, as well as their associated publications.

Temporal and Spatial Contexts.Many visualization techniques in-
clude temporal aspects, e.g., when different paintings were created
and exhibited, or when artists were born or died. Therefore, our
aim is to complement the discussion with how these aspects were
visualized in conjunction with network structures. The visualiza-
tion techniques can be timeline [SI17], animation [Tra], small mul-
tiples [SSCO� 13], or integrated approaches [LSK� 20]. Spatial as-
pects, e.g., where paintings were exhibited, or where artists were
born and died, are also of great relevance and interest to art histo-
rians. We discuss how they were encoded in the visualization ap-
proaches, e.g., in a map [SRM19] or as node properties [Dzi24].

We group papers into categories based on their relationships and
subject types, with some papers spanning multiple categories. Each
paper is discussed within its corresponding sub-category (visual-
ization approach, interactivity, or temporal and spatial context) to
minimize repetition. Tables accompanying each main category in-
dicate the sub-categories to which each paper belongs.

In the following, we highlight several topics that fall outside of
our focus, but are worth mentioning and can be found in our sup-
plementary material [TFK� 25]. Attributes are commonly encoded
using various visual cues either on the nodes or the edges of net-
work visualizations. Examples are node shapes encoding an artist's

nationality [Sun14] or edge width showing the strength of stylis-
tic borrowing [Li21]. Moreover, aside the main focus on relation-
ships between objects and their attributes, providing approaches to
compare the objects leads to new insights. Examples are juxtapo-
sition [GZV21] or superimposition [Artb]. Often, additional visu-
alization techniques are used to support the analysis. These can ei-
ther be further visualizations in the same paper [BT16], on the same
website alongside a network representation [Ben15], or in multiple-
coordinated views alongside the network [Int]. Finally, while the
most common approach is 2D [ITW18], 1D [DCW12] and 3D vi-
sualizations [LW22] are also discussed. 3D techniques are also em-
ployed in immersive environments using virtual reality [TWB22].
We only categorize network representations and their temporal and
spatial aspects, not temporal and spatial aspects used in the sup-
portive visualizations.

4.1. Hand-drawn Visualizations

Hand-drawn visualizations of art historical topics existed long be-
fore the invention of computers. They belonged to the �rst attempts
of making relationships in the art world visible and contained re-
lationships (e.g., in�uences, similarities) and visualization tech-
niques (e.g., trees, maps with trajectories) that are also discussed
in the following sections about computer-generated visualizations.
Some of the hand-drawn visualizations are very well-known in the
domain of AH and were also recreated in papers discussed in later
sections, others might have served as inspirations. As they are not
strictly based on quantitative data and have unique encodings, they
cannot be compared to the other approaches. Therefore, we present
them as an introduction to explain the tradition of visualizing net-
works in AH (see Figure 2 for examples discussed in this section).

With hand-drawn visualizations, artists and art historians pro-
posed a continuity in the development of art, reducing it to its most
elementary coef�cients and, at the same time, making it visible.
Thus, when it came to introducing new artistic and theoretical ideas
into the art historical canon, they could also serve as a means of
legitimization. The earliest network visualization was printed in a
German art magazine in 1890 [Pec90]. It displays cities of exhibi-
tions in that year as nodes and was printed multiple times between
1887 and 1900 as part of a calendar view in the magazine (see
Figure 2 (a)). In earlier issues mostly German cities were shown,
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