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Multi-modal character creation

PARATROUPER

A Gen-Al powered prototype for character designers that
promotes idea generation, operates through multi-modal input,

and leverages multiple representations.
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Figure 1: Paratrouper is a multi-modal tool for visual character cast design. One can use text, sketches, and image references to
generate images of original characters within cards. Characters can be sorted and styled in groups, visualized from multiple
angles in character sheets, and staged together in different settings. Note: Character images are Al-generated.
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Abstract

Great characters are critical to the success of many forms of media,
such as comics, games, and films. Designing visually compelling
casts of characters requires significant skill and consideration, and
there is a lack of specialized tools to support this endeavor. We
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investigate how Al-driven image-generation techniques can em-
power creatives to explore a variety of visual design possibilities
for individual and groups of characters. Informed by interviews
with character designers, Paratrouper is a multi-modal system that
enables creating and experimenting with multiple permutations
for character casts and visualizing them in various contexts as part
of a holistic approach to design. We demonstrate how Paratrouper
supports different aspects of the character design process, and share
insights from its use by eight creators. Our work highlights the
interplay between creative agency and serendipity, as well as the
visual interrelationships among character aesthetics.
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1 Introduction

Characters are often at the heart of people’s favorite movies, plays,
comics, stories, and games. They create possibilities for people to
form a connection with the material and can make experiences
memorable. However, designing characters is complex and mul-
tifaceted. It requires thinking about their appearance, backstory,
motivations and goals, as well as abilities and personality traits with
respect to other characters, their surrounding environment, and
the overarching story line [2, 23, 59, 71]. Designing the characters’
visuals is its own discipline, wherein dedicated character artists
engage in a multi-phase process that encompasses research, experi-
mentation, and asset creation, often as part of a larger team [14].
Despite the complexity of this task, few tools have been created
to support unique visual character cast design. At present, many
character designers engage in a manual process of sketching or
modeling to explore design possibilities and communicate with
different clients and stakeholders [6, 68]. Besides pencil and pa-
per, they may leverage digital art tools (e.g., Photoshop, Procreate,
Blender, ZBrush, Maya) to draw or model their character concepts.
Existing character creation interfaces (CCIs) are typically avatar
customization tools [47] that are focused on enabling people to
design a single character for an existing universe. Popular examples
include the character creation interfaces in video games (e.g., Sims
[75], Hogwarts Legacy [58]), or the avatar creators for video calling
platforms or the metaverse (e.g., Microsoft Teams Avatars [51],
Ready Player Me[60]). These examples center around designing
individual characters for the individual user, whereas most comics,
games and films involve casts of characters. Furthermore, these
tools offer limited customizability, and confine designs to their
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respective worlds, thus it is difficult to manifest original character
cast designs and aesthetics that extend beyond the tools’ boundaries.
Recent advancements in artificial intelligence (AI) have enabled
generating images depicting people, animals, scenery, and more—by
simply providing a text-prompt. This can accelerate visual experi-
mentation and exploration [32], and be a source of serendipitous
inspiration [50]. Nevertheless, most Al image generators such as
Dall-E [55] and MidJourney [49] are general purpose and can be
challenging to control. Recent research into text-to-image genera-
tion have explored novel multi-modal input techniques for prompt
engineering and refinement for general imagery [5, 13, 79], with
one work having focused specifically on fictional world building
[18]. There have also been efforts to understand how people are cur-
rently engaging with text-to-image platforms [7, 46], and in what
ways these may be able to support visual artists in their creative
work [33]. However, there remains a gap in deeply understanding
the specific needs of visual character designers, and there is an
absence of a platform dedicated to help them in their line of work.
In this paper, we conducted interviews with five different char-
acter designers to gain an understanding of their work and associ-
ated challenges, as well as their perspectives on using generative
Al Besides demonstrating a diversity of projects and workflows,
these interviews highlighted the potential for Al to accelerate sam-
pling and experimentation. Based on these insights, we developed
Paratrouper (Figure 1), a system that leverages diffusion-based
Al image generation and conditioning techniques to empower a
variety of creators, from comic artists to video game developers, in
the early-stages of visual character conceptualization. The name is
a portmanteau of “parallel” referring to parallel design, and “troupe”
for a group of entertainers who tour different venues. The system
enables users to to (1) initiate and refine visual character concepts
on an individual level through a combination of text-, sketch-, and
image reference-based input while providing a visual overview of
all characters, (2) design characters on a group level by enabling
the specification of the underlying model as well as text prompts to
be shared between subsets of characters, and (3) visually stage their
characters within different settings and scenarios. In a user study,
we invited eight creators to experiment with the system and design
their own cast of characters. We found that Paratrouper facilitated
the broad exploration and rapid refinement of design intent during
the process of active creation, and was favoured for early-stage vi-
sual conceptualization and rationalization over producing finalized
designs. In summary, the main contributions of this paper are:

(1) A novel multi-modal system, Paratrouper, that leverages
generative Al to empower creators to explore a range of
design permutations for characters and casts of characters
in different settings.

(2) A novel set of generative-Al-driven workflows comprising
diffusion-based image generation and conditioning tech-
niques that enable robust image synthesis from multi-modal
control signals (text, sketches, and image references).

(3) Insights and design rationale that stem from formative inter-
views and an exploratory study that demonstrated how such
a system can facilitate parallel exploration for character cast
design, rapid design intent refinement, and the navigation
of the tension between creative intent and serendipity.
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2 Background & Related Work

Paratrouper builds on learnings from prior interfaces and tools that
support character creation and previous research examining how
generative Al can support image generation and creative processes.

2.1 Character Creation Interfaces

A multitude of dedicated visual avatar creation tools and charac-
ter creation interfaces (CClIs) exist for gaming and online video
conferencing platforms [47]. With these tools, users can typically
choose from a library of options of bodily features and accessories
to compose a custom design of a single character or avatar. Pop-
ular examples include the character creators for The Sims [75] or
Hogwarts Legacy [58]. Another example is the avatar creator for
Microsoft Teams [51]. However, these character creation interfaces
are highly constrained given their preset libraries, and are typi-
cally meant for making characters or avatars for a specific use case.
Generative Al is also giving rise to new types of character creators.
For example, researchers have introduced interactive chat-based
platforms dedicated to help develop their character’s personalities
for literary works [59, 66]. In the commercial sector, there are in-
terfaces to shape the personality and communicative behaviors of
interactive non-player characters (NPCs) [8, 29]. However, these
do not address visual character design. In our work, we focus our
attention on creating a creation interface dedicated to the visual
design of characters. Additionally, while the aforementioned avatar
creation tools and CClIs focus on the design of a single character at
a time, we aim to create a tool that facilitates the creation of casts of
characters, since the majority of movies, comics, and games feature
multiple characters that coexist with one another.

2.2 Interfaces for AI Image Generation

Beyond physical mediums such as pen and paper, a vast array of
2D image creation and 3D modeling software can be used for visual
character design, including Photoshop, Procreate, Maya, Blender,
ZBrush, and more. Now one can also use generative Al image gen-
eration platforms such as Dall-E [55], Midjourney [49], FLUX [24],
and Stable Diffusion [1] to create images, including visual depic-
tions of characters.

Stemming from this, there has been a surge in interest in under-
standing the perception and impact of Al systems on creators. In
interviews, Ko et al. [33] found that visual artists may find value
in adopting the use of diffusion-based text-to-image models to
automate the creation process, expand ideas, and support commu-
nication and collaboration. Panchanadikar and Freeman [57] found
that indie game developers, although worried about generative Al
taking work from small artists, see the potential for generative Al
to assist them in ideation and jump-starting their work.

However, it can be challenging for artists to guide AI models
to generate their desired images [7, 46]. Hence, many efforts have
been made to tackle this issue. Promptcharm [79] and Promptify [5]
were interactive systems that helped users to craft, refine and op-
timize their prompts directly, whereas Promptpaint [13] explored
the use of paint medium-like interactions for prompt generation.
There have also been efforts to facilitate image generation for spe-
cific domains within the visual arts. For instance, Opal [43] was
a system that guided users through a process of text-prompting
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using a structured pipeline of GPT-3 suggestions to create news
illustrations. Worldsmith [18] was a multi-modal and hierarchical
tool to create images of fictional worlds. CreativeConnect [11] was
a system that helped extract and combine features from various
reference images to help generate new ideas for graphics design.
Some Al-based interfaces have been designed to address specific
lower-level tasks in the process of image creation. For instance, Flat-
magic [81] and Shadowmagic [26] leverage Al to reduce the manual
effort needed for colorizing and shadowing 2D drawings by comic
professionals. Despite the surge in research at the intersection of
generative Al and visual arts, there remains a gap in understanding
and serving the specific needs of visual character designers. The
task of character cast design is unique in that it is rooted in sets
and subsets; individual designs must be compelling on their own,
but must also be cohesive and complementary to each other as a
collection, and must service a broader story.

2.3 Interplay of Generative Al & Creativity

Prior efforts have been made to formalize creativity and the cre-
ative process, and to outline influential factors. While many models
have been created [31, 77], Sawyer’s model attempted to consoli-
date these in a creative process comprising eight stages [64]: ask,
learn, look, play, think, fuse, choose and make. These stages are char-
acterized by eight features [63]: iteration, ambiguity, exploration,
emergence, failure and dead ends, deliberate and intentional, conscious
reflection, the importance of constraints. The early stages require
understanding the problem, gathering, and processing information
[65]. This is typically manifested through sampling [21, 74]. Thus,
practitioners transition from a vague problem definition, to an ac-
tive process known as “problem construction” [31], in which the
interplay of curation and active creation answers questions that
clarify the problem at hand as the solution is being derived [31]:
problems and solutions co-evolve [16]. The creation process in itself
is a constant conversation with an artifact [67] — a practitioner
brings their knowledge and understanding of the world (knowing in
action), they constantly reflect through the actions as they perform
them (reflection in action), and then they further reflect on what has
been made and how it connects to the bigger picture (reflection on
action), meaning that ideas become objects of thought [19]. These
general principles apply broadly to all areas of creativity across
arts, sciences, and design [65], and character design is no different.

In line with this, Al systems have been created to support partic-
ularly early stages of the creative process for problem construction.
For instance, they have been used to provide inspiration [70, 83] as
well as help generate ideas [10, 11, 83]. However, it is worth noting
that there is contention around how to ensure that suggestions
amplify human creativity [22, 80] and how to help people refrain
from anchoring to ideas [76]. Al-image generation platforms have
also been found useful in helping with idea exploration by showing
unexpected content [33]. This helps with the process of learning in
Sawyer’s model and feeds into sampling [30, 74]. Furthermore, Al
has also been used to aid in reflection [17, 42].

Rather than focusing on the curatorial elements of problem con-
struction, we seek to create a more active system that serves as an
experimental playground for creators to rapidly traverse a vast de-
sign space of possibilities for designing their characters. We adopt
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the perspective outlined by Lim et a}41, p. 3 that prototypes be
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nal interview was conducted, the co-authors identi ed a rst set

used astools for traversing a design space where all possible designf themes, which then the rst author iterated on through thematic

alternatives and their rationale can be exploi# also intend for

the system to support critical re ection. We leverage two key con-
cepts. One is that gbarallel prototypind 20, which unlike serial
design exploration can yield better and more diverse design results.
Working on and seeing many design ideas at once promotes com-
parison, and can encourage people to distill key variables and how
they interrelate in a process of re ection on actior6f]. We also
refer to the improvisational studio model of the creative process
outlined by Sawyer 3, which emphasizes the features obnscious

re ectionandconstraintsin creating a tool that allows designers
to rapidly externalize their ideas and view them in aggregate, we
aim to establish a workspace that is conducive for designers to
consciously re ect upon their design choices as they shape their
own creative constraints.

3 Formative Interviews

To inform the design of Paratrouper, we conducted a set of semi-
structured interviews with people experienced in character design.
Through this process, we aimed to understand: (1) what are typical
work ows for the visual creation of a cast of characters; (2) what
are the challenges they face; (3) what perspectives do they have on
using generative Al in their work.

3.1 Participants and Procedure

Five people (2 male, 2 female, 1 non-binary) with varied experi-
ence in character design were recruited. We followed a purposeful
sampling recruitment method4], and reached out by email to a
combination of direct contacts as well as artists whose portfolios
are publicly discoverable online. The procedure was approved by
institutional ethics review boards prior to being conducted.

The participants' experience encompassed both professional and
semi-professional settings, where participants either work on char-
acter design for a living, or work as creators within a discipline that
requires character design as part of the process. Their experiences
spanned across di erent use cases including table top games, video
games, animated Ims, and comics (Table 1).

After providing consent, participants completed a demographic
and background questionnaire comprising questions regarding their
age, gender, occupation, educational background, as well as level
of experience and target area(s) of focus for character design. Inter-
views were conducted online via Zoom and lasted approximately
one hour. In the interview, participants were asked to summarize
their experience with character design and to walk through one
or more of their projects that was representative of their typical

creative process. A prepared list of questions was used as a guide-

line for the interview, and additional questions were asked to more
deeply explore ideas and concepts raised. Each participant received
a gift card with a value equivalent to $100 USD as token of appreci-
ation. Refer to Appendix A.2 for full details.

3.2 Data Analysis

Interviews were automatically transcribed using Zoom's transcrip-
tion service. To analyze the data, the attending two co-authors
engaged in 30-60 minute discussions after each interview. Once the

clustering 9, 48. These themes were then further elaborated and
re ned by the two co-authors in conjunction.

3.3 Key Findings: Design Lessons

Conversations with creators elicited insights into their work ows,
and their key design considerations and challenges for designing
characters. We also captured perspectives on using generative Al
for character design, including potential risks and opportunities.

3.3.1 Character and Character Cast Design Process.

Problem De nition: Starting Points. Participants described
various starting points for character design, ranging from ri ng
on existing ideas, building upon a design brief, or engaging in more
free-form exploration. Creators may be inspired to make charac-
ters based on one's friends (P1), earlier games (P4), or television
series (P2). Others create characters to tell a particular story (P1),
engage in a form of self-exploration (P3), or explore one's own
imagination (P5). If working for a client, artists may be given par-
tial information, or whatever else is available at the time to begin
(P2), in the form of a simple brief, an idea, or a few 3D images (P5).

Problem Construction: Elaboration, Reduction, and Sam-
pling. When designing characters, participants reported actively
engaging increative experimentation , sometimes relying on
strategies that create constraints to inspire creativity. For instance,
P3leverages the concept of Dungeons and Dragons' universe species,
whereas P4 has based his characters on themes from prior popular
movies and games such as Rambo and Contra. Others follow a more
free form and open process . P1 produces di erent sketches to
arrive at a design he likes, while P5 engages in an iterative 3D
sculpting and re-sculpting process, starting with larger shapes, and
working down to the details of a character with no worries if he
fails and needs to restart. The external visual references can some-
times be more explicit, such as sampling fro®30s clotheqP1),
or Mongolian armor (P5).

Tools. P1 and P4 mentioned designing by sketching on paper. P3
would often model visuals of her Dungeons and Dragons characters
using Hero Forg& or commission an artist to make the experience
more engaging for her fellow players. P5 explained how professional
3D modelers such as himself need to employ a wide gamut of skills
such as photogrammetry and wrapping meshes to scans using tools
such as Maya and ZBrush.

Derived Solutions: Determining the Final Design and Out-
puts. The role of character design can depend on whether the
project is personal or for a client. In professional settings, some
artists need to work closely with the director to develop the charac-
ters (P2, P5). They may need to prod&&0-degree turnarounds
of the characters, pieces portraying characters' expressions or
poses, and a visual character cast lineup (P2). Sometimes artists
need to dive straight into producing production-ready character
concepts for e ciency (P2). For example, P4 used to convert char-
acter sketches into 16-bit characters for games, but now he creates

Lhttps://www.heroforge.com/
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Table 1: Formative Interviews Participant Demographic Information.

the 16-bit versions directly to save time and e ort. P5 creates 3D to be drawn by the same person... but should still be somewhat indi-
models of the character that can lviewed from di erent anglesr vidualized (P1). In line with this, P2 noted that with larger casts, it
which could be rigged by a collaborator to create a short video. For can be poor design if theystart looking too much like each other
personal projects, the outputs of the character design process may as it can lead to confusion and compromise the story.

be less formal. For example, stopping at a sketch of a face and one

full-body concept art piece (P1). 3.4 Re ecting on The Use of Generative Al

3.3.2 Design Values for Character Concepts . Our interviews We investigated character designers' current views on generative Al
show a variety of key values to create good characters, including o understand concerns that may arise and to learn what boundaries
strong artistry, nuance, and visual distinguishability. Participants May be required when designing a tool that meets their needs.
also noted the impact the medium can have on decisions. Moreover,
characters do not exist in a vacuum, which means that for them to
belong in the same story, they must be visually cohesive.

3.4.1 Risks and Challenges Around the Use of Generative Al .
Participants raised some concerns regarding the use of generative
Al for character design, and more broadly, visual arts. P2 noted
What Makes a Character Design Good?P1 noted that design rising unemployment and a general climate of uncertainty and
is very subjective and personal. P2 mentioned that TV and Im are fear driven by advancements in Al. She emphasized that Al should
visual mediums, so good character design comes down to strong be something thathelps the process and helps the artibtst, should
artistry and alsowhether you can look at a character and see some-not take away artistic jobs.In line with this, P3 worried about
thing more. [...] the look of the character has to be fetching enoughthehuman side of art being cut out, because a machine can do it
that it will keep the audience's attention and keep them intereB@d.  better and faster... we should be using tools to help us do the human
emphasized that characters should leanced, not predictable. P4 experienceFrom a usage standpoint, P5 felt that Al might cause
mentioned that for video games, they should basy to visually people towaste time: ...the time of me prompting to get what |
distinguish for playability reasons. P5 mentioned that their visual ~ want, | could do it in Zbrush faster. [...] You gotta be careful. You'll
designs should follow base level artistic principles such as visual getinto the scroll hole?5 was also concerned that using Al could

harmony and rhythm, empty space, and light quality. hinderlearning : You may “get lucky' with using Al, but eventually
Good design may also be contingent on the medium it should it's gonna come out in the wash [...] I quite like the Al stu because
serve. P1 and P4 mentioned that sometimes it's necessasinte I can tell why and what is good about what. But if you don't, and

plify a character's design for practical reasons. Needing to easily you're constantly getting lucky, that's not great because you're not
and repeatedly draw the character, P1 decreased the level of detail of learning there's no feedback loogs a video game creator, P4

a character's tattoos. To make sure the rendering works in a 16-bit raised concerns witheputation and the long-termiegality : ...if

style game, P4 changed a character's pixel art to have solid green people know [I've used Al, it] could a ect the reputation of the game
pants rather than striped pants. Also, since rigging is an expensive Wwith my customers. These technologies are still in progress and the
process, oftentimes they will choose teuse character assetsand legal aspects of it are not quite.set

simply swap hair and color. P4 also emphasized re-using shapes - ) o

to keep e ort and cost low in producing the character assets for 3-4-2 Opportunities for the Use of Generative Al . Participants
games. P4 mentioned that he adapted the colors of the characters also highlighted potential bene ts of generative Al for character

to be visually distinct from one another, so that players can easily d€sign. For instance, P4 saw it as promisingoi@rcome a blank

identify the character they're controlling on-screen in the game. ~ Page: In general I'm drawn to not start from absolute scratch. It
helps me a lot as a creative to have some sort of starting point already

What Makes a Good Character Cast? All participants agreed in place... that helps ignite creativitiy5 saw great potential in using
that characters should sharesimilar artistic styleto look like they generative Al to get aquick feel... on what [the characters] would
belong together. This can manifest as characters wearing similar look like in di erent environments, like, what's a Greek theme of this
out ts if they belong to the same group (P1), sharing similar eye version? What's an Egyptian theme? [Or] can you give me a set of like
styles (P1), head and body shapes or proportions (P2), textures (P1)military rank costumes for a sci- soldier [or] examples of di erent
color intensities (P2), color palettes (P5), shading (P5), or overall types of ancient Mongolian armoiSimilarly, P4 statedIf it's a tool
style, as well as rendering style (e.g., pixelated-look) (P5). Generally, for helping the character designer to kindkaftch out a concept, like
for an animated show, characters look cohesive when thegypear just general ideas... just get pen to paper, so to speak... we're all for it.
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P4 cautioned that the human should remain in charge of the R3. Contextual: Leverage Multiple Output Representations
artistic direction: ...you already know what you want and you have for Intent Reflection . Seeing character concepts nextto each other
everything in place. You just want a little bit of help. [...] | wouldn't can begin to provide an overview of the story development. How-
use [what the Al makes] |would use that as a base and then draw ever, we believe that additional types of outputs can help creators
on top of that and make necessary changes [...] It will be more like theget a better grasp of the characters and their interrelationships, all

inspiration, but this is the art I'm providingn line with this, partic- while potentially triggering new ideas, enticing curiosity, and creat-
ipants envision o oading unwanted or less signi cant tasks to Al.  ing new resources that creators can later sample or gain inspiration
In terms of artwork, P5 envisioned being able to ask Al ¢generate from. Thus, we found it important to (1) facilitate viewing di erent

a bunch of granite rocks for mer create in-between framdsr angles, (2) simulate characters in di erent scenarios, and (3) allow

animating a character's punch (P4). Outside of artwork, Al could for various artistic styles that can maintain the visual coherence.
take over scheduling and organizing (P2), marketing, communica-
tion, and business aspects (P4). Ultimately, P2 saw that Al could be 5 Paratrouper

useful in general to speed things up and reduce budgets, s0 10ng &S paratrouper is a visual character cast design tool that enables char-

it does not take away creative jobs. acter designers to use multi-modal text, sketch and images to gener-
ate concept images of characters that make up a cast and visualize

4 Design Rationale them in di erent scenes. The system was designed to ful Il the

To develop a system that enables character creation, we integrated goals of allowing characters to be designed in parallel, and de ning

lessons from a variety of sources, including the formative studies, constraints between characters to form logical groupings.

hours of watching online videos of character designers, and our

understanding from creativity theory. We also created dierent 5.1 Multi-Modal Character Design

characters under a variety of themes to test di erent platforms for - gach character is created within@haracter Card (see Figure 2,
character creation, from analog, to digital, to experiments using |eft). All cards are situated adjacent to one another on the work-
Generative Al. As we iterated through our prototype, we continually  pench, which enables users to have a visual overview of all the
used it and re ned it with further character creation experiments,  characters they have made within one page and to keep track of
and leveraged this rst-hand experience to further iterate onthe  how they look with respect to one another.

system prototype itself$7, 53 72, 87). This informed us to design a Within a card, a user can specify the characteriame (see
tool that makes the character design process (R1) rapid, (R2) multi- Figyre 2a). They can also manually modify or randomize a 15 digit
modal, and (R3) contextual, so that character designers can work seed number (see Figure 2c) which determines the noise that is
with elements familiar to their design process (Section 3.3.1), 10 ysed to generate the image and ensures the reproducibility of an
achieve compelling characters and character casts (Section 3.3.2)image. To specify the character appearance, the user can write a
These three principles are guided by the bounds of what character positivetext prompt (see Figure 2d). For Ul simplicity, we opted
designers deem acceptable of Al (Section 3.4), while also providing to exclude a negative text prompt eld.

them with agency and means to control the overall artistic direction. For greater agency over the look of the character, users can toggle
the optionalCanvas control (see Figure 1e) which allows the user

d Fi Desian Intent One k hasis in the desi f to sketch a desired pose and integrate image content. The black pen
and Finesse besign Intent Lne key emphasis in the design ot ., e ysed to draw lines that control the overblbdy structure,

Paratrouper was to enable people to rapidly iterate through ideas, proportions, and pose of the character and guide the generation

and make it S®S part of t h_e aC“V? c_reatlon process, one can contmu-of details such as hair, clothing, and accessories. The red and green
ously make design decisidhat aid in problem construction31].

Yet. the character creation pr is non-deterministic. and foster pens can be used to specifiyask regions. In this paper, the term
€L, the character creation process 1S non-aelerministic, ana fosters gy yefers to any user-speci ed region that controls where an
many ways of thinking. This led to focusing onon-destructive

lelized h wh i iterat h A e ectis to be applied. A slider is available to change the brush size
pitrja © 'Ztﬁ ?npplrloetc n W 'Ie';? crea olrsdca.r':hlAelr'a;e O'rc]i c z;re:ctferrs], of the active pen. Markings can be erased using the white pen, or the
and see them all at once. 1his, coupied wi S rapid generation, - o i canvas can be cleared by clicking the trash icon. Mask regions
would steer towards a tool where it can sy to get started and

. : . e can be mapped one-to-one with uploadegference images. This
cultivate playful experimentatioBy not prescribing a set work ow, PP P g

f d trained f f thinkian take ol can be seen with how the robot turtle's shell in part 3 of Figure
weensure free and constrained forms ot thinaag take place. 4 resembles the uploaded amethyst gemstone image mapped to

the red mask region. One can makeapy of the character card
(see Figure 2g) if they wish to maintain the existing character and
attempt a separate variation. Character cards can be deleted by
clicking the “x' button in the top right hand corner of the card.

R1. Rapid: Facilitate Fast Parallel Externalizations to Shape

R2. Multi-Modal: Enable Multiple Types of Input for Intent
Expression To enable di erent ways of thinking, we found that
designers use a wide array of tools. There needs to be a balance
in ensuring the character designer has control over the tool while
leaving room for serendipity and surprise. This means creators need L.
a variety of ways to express their design intent. To do so, we enable 2-2 Designing Groups of Characters
an open-ended combination of (pyompting(to fetch visuals from Characters typically have various relationships and interactions
natural language), (3rawing(to allow artistic craft), and (3irect with others in a cast. For example, they may belong to di erent
sampling(to encourage remixing, and make it so outputs re ect  groups (e.g., races, clans, etc.) that share visual traits (e.g., all elves
the understanding of the problem at a given point). may have pointed ears). In Paratrouper, users can sort characters
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Figure 2: Designing characters using Paratrouper's character cards. One can (a) name a character and (b) generate an image of
that character by specifying the (c) seed number, (d) text prompt, or by sketching in the (e) canvas and pressing the (f) generate
button. Users can browse prior generations within the (h) character history and (i) inspect each image's corresponding meta
data. Users can also generate a (j) character sheet comprising depictions of the character from six di erent perspectives. All

images in the gure besides the sketch were Al-generated.

into di erent Groups (see Figure 1, 2, and 4). They can then specify
a group-level text prompt to be applied to all characters within that
group. Clicking the groupregeneratéutton triggers all characters

to update accordingly. This way, users can rapidly tweak groups of
characters to look visually similar.

5.3 Character History

Users can browse prior image generations for a particular charac-
ter by opening theCharacter History (see Figure 2h). These are
shown in reverse chronological order to keep track of past genera-
tions. When a particular thumbnail is clicked within the history, the
relevant metadata that was used to generate that image, including
the text prompt, checkpoint, and reference imagery is displayed
(see Figure 2i). Users can refer to this information to regenerate the
image and also to re ect on the progression of their ideas.

5.4 Character Sheet

Character artists commonly produce turnarounds of their char-
acters to show how they would look from di erent perspectives.
De ning how they look from di erent angles helps ensure con-
sistency in how the character is represented in di erent scenes

turnarounds are helpful to communicate to 3D modelers how to
produce assets that align with the original artistic vision. Users can
generate six di erent views of particular character by clicking the
Generatdutton within the Character Sheet view (see Figure 2j).

5.5 Staging Characters

Characters are designed in the context of a greater story. It is there-
fore important that their designs align with the surrounding context,
such as the environment and the time period. With titagefea-
ture (see Figure 3), users can visualize their characters in di erent
scenarios to facilitate re ection on how well the characters t with
respect to one another and the greater context. To use the stage,
users can rstly select the underlyingheckpoint (i.e., base model)

to attain their desired rendering style. Secondly, they can select
a color, click and drag to draw a rectangular mask region on the
canvas, and map it to an existing character using the correspond-
ing dropdown menu. These mask regions give users some control
over where the characters will be placed in the generated image.
The menus are populated with the names of the characters within
the active selected group. Finally, users can writeeat prompt

and click the generate button to generate an image of the selected

after being exported from Paratrouper. For video games, character characters within the described scenario.
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