
Eurographics Conference on Visualization (EuroVis) 2022
R. Borgo, G. E. Marai, and T. Schreck
(Guest Editors)

Volume 41 (2022), Number 3

Infographics Wizard: Flexible Infographics Authoring
and Design Exploration

Anjul Tyagi1 Jian Zhao2 Pushkar Patel3 Swasti Khurana3 Klaus Mueller1

1Computer Science Department, Stony Brook University, New York, USA
2Cheriton School of Computer Science, University of Waterloo, Ontario, Canada

3Indian Institute of Information Technology, Gujarat, India

Abstract
Infographics are an aesthetic visual representation of information following specific design principles of human perception.
Designing infographics can be a tedious process for non-experts and time-consuming, even for professional designers. With the
help of designers, we propose a semi-automated infographic framework for general structured and flow-based infographic de-
sign generation. For novice designers, our framework automatically creates and ranks infographic designs for a user-provided
text with no requirement for design input. However, expert designers can still provide custom design inputs to customize the
infographics. We will also contribute an individual visual group (VG) designs dataset (in SVG), along with a 1k complete info-
graphic image dataset with segmented VGs in this work. Evaluation results confirm that by using our framework, designers from
all expertise levels can generate generic infographic designs faster than existing methods while maintaining the same quality
as hand-designed infographics templates.

CCS Concepts
• Human-centered computing → Visualization systems and tools; • Applied computing → Arts and humanities; • Computing
methodologies → Visual content-based indexing and retrieval; Heuristic function construction;

1. Introduction

Infographics have been widely used in various areas like fash-
ion, advertisement, and business to convey complex data-driven
narratives aesthetically by following well-studied design princi-
ples of human perception [LRC12, Dic14]. Infographics cover a
vast range of designs, however, the most common types have
some common patterns as pointed in the past research. To con-
vey information about a particular idea, designers generally di-
vide infographics into separate repeated design components—
Visual Groups (VGs)—each carrying a specific piece of informa-
tion [LWL∗20]. These design pieces are then organized together in
a logical sequence—Visual Information Flow (VIF)—which forms
an infographic [LWL∗20]. However, it is challenging for non-
experts to develop compelling infographic designs because of the
required design experience. To address these challenges, several
fully-automated infographic design tools like Text2Viz [CZW∗19]
and DataShot [WSZ∗19] exist. While convenient, these tools are
often based on a limited set of templates, lacking the variety of
designs they can generate. Semi-automated tools allow the user
to apply their design ideas with some cues and suggestions (e.g.,
[BLR∗19,CWW∗19,WZH∗18,CM20]). However, most of the pro-
posed techniques either focus on timeline infographics or charts.

In this work, we use a holistic view of infographic design by
leveraging the concepts of VIF and VG [LWL∗20]. We propose a
general framework derived from a formative study with 10 expert
designers. This decouples the overall structure of infographics and
offers support for flexible design automation while providing the
freedom to control major information pieces. Specifically, with the
help of designers with different expertise levels, we discovered four
main design components in infographics, including (1) VIF layouts
that represent the backbone structure of the infographic, (2) VG
designs that determine repeating design components holding a spe-
cific piece of information, (3) pivot graphics that set the stage of
other design components and the overall infographic, and (4) con-
necting elements that bind individual VGs together (or to the pivot
graphic). We combined these main design components to create a
generic infographic design pipeline discussed in Figure 2. To the
best of our knowledge, this work is the first general solution to-
wards automating the infographic design process.

Infographic design elements can be classified into two cate-
gories: (1) generic and (2) domain-specific (e.g., semantics related),
which reflects different design needs. Decoupling infographic de-
sign with our framework allows each part to be individually opti-
mized in fully- and semi-automated authoring tools. Our frame-
work automates the design of generic components of the info-
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Figure 1: Infographics Wizard implements a flexible framework for full- and semi-automated infographic generation. Based on user’s input in
the markdown format (A), Infographics Wizard generates various infographic design recommendations (F). Users can further customize the
infographics by altering different design components via the recommendation panel for the Visual Information Flow layouts (B), the design
of individual Visual Groups (C), and the connecting elements between Visual Groups (D). More experienced designers can optionally provide
a main pivot graphic, the general information flow, and custom designs on a canvas (F) via direct manipulation to control the generation and
recommendation of infographic design.

graphic (VIFs, VGs, and Connections), while also supporting cus-
tomization of the domain-specific components (e.g. images, pivot
elements, custom VG, connection designs, background, and colors)
which are fully controlled by the users. To foster future research
with the framework, we will also contribute an infographic dataset
of 1K images with annotated and extracted VG designs collected
using Amazon Mechanical Turk [Ama21].

We operationalize this framework by developing an interactive
tool, called Infographics Wizard, for rapid prototyping and design
exploration of infographics (Figure 1). Inspired by the prevalence
of markdown languages as seen in web development and Jupyter
Notebooks, Infographics Wizard allows the user to separate the ma-
nipulation of content and presentation in infographics design. In
particular, the user specifies the content of each VG of the designed
infographic in a markdown format (Figure 1A), without worrying
about the layout or appearance. Then, Infographics Wizard fulfills
the framework design by recommending appropriate infographic
designs (Figure 1E) along with the VIF layouts (Figure 1B), VG
designs (Figure 1C), and connecting elements (Figure 1D). We val-
idated Infographics Wizard through a four-stage multi-aspect eval-
uation with the results indicating the effectiveness of our frame-

work and Infographics Wizard in improving the design process of
infographics. In summary, our contributions in this paper include†:

• A general, extensible framework for infographic design that cap-
tures standard design components and workflows (Figure 2);

• An interactive tool, Infographics Wizard, that implements the
framework to provide automatic and semi-automatic generation
of infographics based on flexible user inputs and manipulation;

• A dataset of 1k infographic images with labeled Visual Groups,
and extracted individual Visual Group design SVGs and connec-
tion SVGs;

• Results and analyses from a comprehensive evaluation of our
approach on various aspects.

2. Related Work

2.1. Infographics and Relevant Studies

The design of infographics depends on several factors related to
human perception of information, which makes them more mem-
orable and engaging [BMG∗10, HKF15, HRC15]. Some previ-

† The code, datasets, and supplementary materials of this work
can be accessed via https://github.com/tyagi-iiitv/
infographics_generation.
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Figure 2: The three-stage pipeline of our framework for infographic generation (See Section 6 for details). The first stage recommends
the VIF layouts, The second stage selects the VG designs, and the third stage generates connections. This example shows a very simple
infographic skeleton. Users can customize and add semantic components to the infographic by modifying background, pivot graphic, colors,
and adding custom VIF, VG, and Connection designs. All these functions are user-controlled while the basic skeleton generation (VIF, VG
designs, and Connection style and designs) are automated with our framework.

ous work has focused on understanding the use of visuals in in-
fographics and its role in making the infographics more mem-
orable and visually pleasing [BVB∗13, HRC15, SK17, BAM∗17,
MBT∗18,FCB∗20,BAW15,HRC15,LSZC21]. For example, Bate-
man et al. [BMG∗10] discussed infographic design in terms of in-
creased memorability. Chen et al. [CWW∗19] analyzed timeline
infographics and proposed some design component concepts spe-
cific to timelines. Zheng et al. [ZQCL19] proposed a fully auto-
mated deep learning-based approach to generate magazine layouts.
More generally, Lu et al. [LWL∗20] summarized infographic de-
signs based on the notions of Visual Information Flow (VIF) and
Visual Group (VG). They clustered the infographic design space
into 12 categories based on VIF; however, they did not fully inves-
tigate the design of VGs.

Our contribution lies in automating the infographic design work-
flow and extending the infographic design concepts (Section 5). Al-
though these studies help evaluate, understand, and categorize ex-
isting infographic designs, the goal of automated infographic gen-
eration is out of scope in all of these works, except in Chen et al.’s
that focuses only on timeline infographics. Also, compared to deep
learning techniques of automating infographic design [ZQCL19],
our approach is more straightforward, faster, and explainable.

2.2. Infographic Generation Tools

Infographic generation tools can be classified into three main cat-
egories: manual, semi-automated, and fully automated. The man-
ual techniques include design tools that provide complete con-
trol to designers for authoring every aspect of infographics from
scratch, such as Adobe Illustrate and other commercial software
[Ado21a, Mar21, Pro21, Moc21, Ado21c]. On the other hand, the
semi-automated design tools allow for easier infographic genera-
tion while keeping some partial control to designers in the pro-

cess. For example, tools like Proto.io [Pik21], and Timeline Sto-
ryteller [BLR∗19] support the generation of timeline infograph-
ics given custom time-series data from existing templates. Chen
et al. [CWW∗19] improved the structure of timeline infograph-
ics by automatically extracting templates from infographic im-
ages using deep learning. Finally, fully automated tools directly
generate infographics from input data or resources, such as the
“Design Idea” function of Microsoft PowerPoint. InfoColorizer
recommends color palettes for infographics via a data-driven ap-
proach [YZZ∗21]. Also, DataShot automatically generates fact
sheets based on existing templates by automatically extracting data
facts from a custom dataset [WSZ∗19]. Another work by Cui et
al. [CZW∗19] produces infographics automatically from text using
pre-existing templates for simple proportion-related descriptions.

Although all of these works provide different levels of control
to the designers, there are limitations to each category. The manual
tools have a steep learning curve. The semi-automated approaches
focus on automating low-level designs but they only support time-
line infographics or charts. Fully automated techniques have the
fastest turnaround time for generating infographics, but they are
limited by prescribed whole-infographic templates. We use a holis-
tic view of infographic designs and propose an extensible frame-
work, bridging the gap between semi-automated and fully auto-
mated techniques. Infographics Wizard automates the general de-
signs of infographics (VGs, VIFs, and Connections) while users
can control the semantic designs of the infographics (background,
pivot elements, custom VG and VIF designs, and color schemes).

2.3. Visualization Recommendation

Besides the work related to infographic generation, there is con-
siderable research in developing recommendation systems for data
visualizations (charts). These techniques can be broadly classified
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