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Abstract—Found object drawing is a creative art form incorporating everyday objects into imaginative images, offering a refreshing
and unique way to express ideas. However, for many people, creating this type of work can be challenging due to difficulties in
generating creative ideas and finding suitable reference images to help translate their ideas onto paper. Based on the findings of a
formative study, we propose GenFODrawing, a creativity support tool to help users create diverse found object drawings. Our system
provides Al-driven textual and visual inspirations, and enhances controllability through sketch-based and box-conditioned image
generation, enabling users to create personalized outputs. We conducted a user study with twelve participants to compare
GenFODrawing to a baseline condition where the participants completed the creative tasks using their own desired approaches
without access to our system. The study demonstrated that GenFODrawing enabled easier exploration of diverse ideas, greater
agency and control through the creative process, and higher creativity support compared to the baseline. A further open-ended study
demonstrated the system’s usability and expressiveness, and all participants found the creative process engaging.

Index Terms—Creativity support tool, idea generation, creative drawing, interactive creation, generative Al.

INTRODUCTION

1
F OUND objects, everyday items discovered by chance and
imbued with special meaning, challenge conventional
perceptions and serve as unique mediums for emotional
expression [1]. This creative manner of repurposing ob-
jects enhances mood, memory, cognition [2], and shows
therapeutic benefits [3]. Found object drawing, as a cre-
ative process of incorporating everyday objects into visual
compositions, enables people to integrate items from their
surroundings, such as household items, foods, and shad-
ows, as part of their drawings (Figure 1). This creates an
interesting interaction between the object’s physical form
and drawn elements, blurring the boundary between reality
and imagination. The combination of the found objects and
the drawn lines encourages people to transform ordinary
items into elements of imaginative expression. Beyond its
artistic value, found object drawing serves as an effective
approach that enhances creative thinking and cognitive
development, finding applications in various domains such
as education [4] and therapeutic practices [5].

Currently, creating found object drawings relies heavily
on individual imagination and manual exploration, often
requiring iterative attempts to discover meaningful object-
drawing combinations. This trial-and-error process can be
time-consuming and cognitively demanding, particularly
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Fig. 1. Found object drawings from Pinterest: they are drawn with
capsules, a watermelon slice, and a shadow, creating object-level or
scene-level compositions.

for those new to this art form or struggling with creative
ideation. Existing creativity support tools primarily focus on
either facilitating the drawing process and results [6]-[11],
or generating visual inspirations through recombining and
transforming existing elements [12]-[14]. However, found
object drawing presents unique challenges that current tools
do not adequately address. Unlike traditional drawing or
design tasks, it requires users to both identify creative
associations for everyday objects and skillfully incorporate
these physical objects into works. It means that users need to
imaginatively interpret found objects as something different
from themselves while maintaining visual plausibility. This
creative process demands support for associative think-
ing [15], [16] and practical guidance in object integration,
which remains unexplored by existing tools.

In order to further investigate users’ needs in creating
found object drawings, we conducted a formative study
with six participants. The findings revealed several key in-
sights. First, the participants identified associative thinking,
i.e., connecting found objects with other objects, as a starting
point of the creative process. Second, the analysis of their
drawing results showed a division between object-level and
scene-level compositions, with varying preferences among



the participants. Lastly, despite differences in drawing skills,
the participants encountered similar challenges in translat-
ing their creative ideas onto paper. They expressed a need
for reference images that are aligned with their creative
intentions, which are often difficult to obtain.

Based on the findings from our formative study, we
introduce GenFODrawing, a creativity support tool that
leverages multiple generative models, including Visual Lan-
guage Model (VLM), Large Language Model (LLM), Text-
to-Image (T2I) model, and Image-to-Image (I12I) model. This
tool aids users in creating found object drawings with both
textual and visual inspirations. GenFODrawing helps users
discover creative possibilities by analyzing the input object
and generating diverse associations within user-specified
themes and drawing area constraints. Users can explore var-
ious visual compositions at both object and scene levels, of-
fering visual descriptions enriched with moods. The system
allows for customization of reference images through con-
trollable text-to-image generation, guided by user style pref-
erences, sketch inputs, and bounding boxes, which enable
users to precisely control the placement and integration of
the found object within the generated image. All generated
references can be further converted into drawing-friendly
formats, supporting the transition from digital ideation
to manual drawing. Through this interactive, human-in-
the-loop workflow, GenFODrawing provides comprehensive
support for found object drawing, from initial ideation to
final execution.

We compared GenFODrawing with a baseline condition
in which participants completed creative tasks using their
own desired approaches and without access to our system.
The results demonstrated that participants reported signif-
icantly higher scores in creativity support and controlla-
bility for GenFODrawing than the baseline. A subsequent
open-ended study showed that all participants successfully
created a variety of found object drawings, and reported
high usability and low workload when using our system.
Several participants emphasized the importance of main-
taining user autonomy and active participation, rather than
passively accepting Al outputs. Thus, effective creativity
support tools should balance the benefits of Al assistance
with mechanisms that foster and preserve human creative
engagement [17], [18].

In summary, the contributions of our work are threefold:

A formative study that identifies the challenges and
needs of users when creating found object drawings.
GenFODrawing: a novel creativity support tool that inte-
grates multiple LLMs and introduces sketch-based and
box-conditioned image generation for controllable and
user-aligned outputs. It facilitates associative thinking
with found objects, provides creative and personalized
reference images, and helps users seamlessly incorpo-
rate found objects into their drawings.

Two user studies: a comparative study with a baseline
system involving 12 participants, demonstrating the ef-
fectiveness of GenFODrawing, and an open-ended study
validating the tool’s usability.

2 RELATED WORK
2.1 Creativity Support Tool (CST)

The creative process typically involves alternating divergent
and convergent thinking to generate new ideas [19]-[21]. To
support this process, researchers have developed CSTs [22],
which integrate computational and interactive technologies
to facilitate creative processes and prevent fixation [23].
Some efforts have focused on implementing drawing, ex-
ploring how to facilitate people’s drawing experience [6]-
[8] or how to get better drawing results [9], [10], while
paying less attention to the creative ideas before draw-
ing. Recent works have attempted to assist users in idea
generation through generated images. These approaches
leverage generative models to provide visual inspirations,
focusing on style transfer [12], [13], semantic variations [24],
or recombination of creative elements [14]. However, found
object drawing poses unique challenges unexplored by cur-
rent CSTs: it requires both breaking conventional thinking
patterns to associate semantically unrelated objects and
seamlessly integrating physical objects into creative compo-
sitions. Such requirements make it difficult to support with
either existing visual search [25] for associative inspiration
or standard image generation for drawing guidance.

A closely related system, MetaMap [26], facilitates vi-
sual metaphor ideation by enabling associative exploration
using example images retrieved from large datasets based
on semantic, color, or shape similarity. Our work differs
from MetaMap in several key aspects: (1) we leverage
recent VLMs to directly generate shape-based associations,
allowing for suggestions unconstrained by dataset coverage;
(2) our system emphasizes conceptual association rather
than merely retrieving images, encouraging broader idea
generation; and (3) associative thinking is only the starting
point in our interactive pipeline, which further supports
users through visual description generation and reference
image synthesis with generative models. This multi-stage
approach more fully involves users in the creative process.
Beyond images, textual materials can also stimulate creative
thinking through abstraction. This is exemplified in mood
boards, which traditionally combine both visual and textual
elements. Recent works [13], [27] leveraged Al techniques
to enhance mood boards and support ideation. Inspired
by these works, we developed the first Al-driven CST for
creative found object drawing, leveraging both texts and
images for idea generation.

2.2 Human-Al Co-Creation

The concept of co-creation has been explored for decades.
Licklider et al. [28] proposed the concept of human-
computer symbiosis, which means cooperative interaction
between humans and computers, and they suggest that this
symbiotic partnership would be significantly more effective
than humans performing intellectual operations indepen-
dently. With the rapid advancement of Al technology, co-
creation between humans and Al has become a prominent
topic. So far, existing works have explored human-AI co-
creation topics across various domains, achieving notable
progress, such as music [29], video [30], [31], writing [32],
[33], programming tutorials [34], sports news [35], de-
sign [36], [37], etc. Some studies indicate that Al-driven



co-creation has significant potential in enhancing creative
ideation. Liao et al. [38] discussed that Al could provide
inspiration, widen design scope, or trigger design actions by
suggesting texts or images. Kim et al. [39] showed that Al’s
involvement in design ideation could effectively slow the
decline in novelty, variety, and quantity of ideas. However,
recent work suggests these gains may come at a cost. Kumar
et al. [18] found that although LLM assistance yields short-
term boosts in both divergent and convergent tasks, it can
actually undermine people’s independent creative perfor-
mance when Al support is removed. Doshi et al. [40] also
showed that generative Al may enhance individual creativ-
ity but drive homogenization and reduce collective novelty.
Building on extensive human—AlI co-creation research, our
system empowers users with multiple control dimensions
to overcome idea homogenization and assert agency in the
creative process of found object drawing.
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Although LLMs can produce diverse outputs, generating re-
sults that align with user intentions remains challenging. To
meet users” expectations, prompt engineering has become
an important strategy. Chain-of-thought reasoning [41] is
a widely used approach that guides models to analyze
and solve problems step by step. Providing instructions
and examples can also help the model understand users’
expected outputs, known as in-context learning [42], [43].
In the case of T2I models, researchers have focused on
controllable generation to achieve satisfactory visual out-
puts. Existing works attempted to enhance the controlla-
bility of results by introducing additional input conditions,
including sketches [44], segmentation masks [45], bounding
boxes [46], etc. Our work explores the integration of these
generative techniques into the creative process of found
object drawing, enabling VLMs and LLMs to help users
explore ideas that align with their creative intentions, as
well as using a sketch-based T2I model to generate precise
reference images and an I2I model to convert them to pencil
sketches for drawing guidance.

Intent Expression in Generative Models

3 FORMATIVE STUDY

To investigate the challenges in creating found object draw-
ings and identify user’s needs for a creativity support tool,
we conducted a formative study with an emphasis on seek-
ing the answers to the following questions:

How do users create found object drawings?
What challenges do users encounter in the creative
process of found object drawings?

After the study, we summarized important findings and
formulated our system design goals.

3.1 Participants

Our recruitment aimed to include both novices and de-
sign professionals to understand how users with different
expertise levels approach this creative task. We recruited
six participants (4 males and 2 females, P1 to P6) aged
between 24 and 30 (M = 26.7, SD = 2.73). They were PhD
students from various fields, including computer science

Fig. 2. Two representative drawings in the formative study: the left one
(from P1) shows a telescope (object-level), and the right one (from P6)
shows a night scene of a modern city (scene-level).

(P1), human-computer interaction (P2 and P3), communi-
cation studies (P4), and design (P5 and P6). Among these
participants, P5 and P6 were considered professionals due to
their formal training in design. None of the participants had
prior experience creating found object drawings, but they
had seen such works on online platforms such as Instagram
and TikTok, and expressed strong interest in this art form.

3.2 Procedure

We conducted a 40-minute in-person session with each
participant, consisting of a task explanation (5 minutes),
a creative task (15 minutes), and a semi-structured inter-
view (20 minutes). The participants were asked to create
multiple found object drawings using a battery as the
found object. We chose batteries because they are common
everyday objects with a simple cylindrical shape, making
them accessible for creative reinterpretation. We believed
this would encourage active participation, enabling us to ob-
serve the participants’ creative process and collect valuable
insights. During the task, the participants were required to
think aloud and explain their motivation for each step. The
follow-up interview focused on their creative process and
challenges encountered. Each participant received a 7 USD
coupon as compensation, and sessions were recorded with
consent for later analysis.

3.3 Findings
3.3.1 Creative Process

Our observations revealed a three-step creative process in
found object drawing: observing and thinking, searching
for reference images, and drawing. The initial observation
stage is critical as it requires the participants to reinterpret
everyday objects into new visual concepts, though some
participants (e.g., P2) found this challenging. We noticed
that the participants rarely used reference images during the
first stage, possibly due to limitations in existing search tools
(e.g. Google Search). Traditional image search methods,
whether text-based or image-based, are not well-suited for
found object drawing: image-based searches focus on visual
similarity rather than creative transformation, while text-
based searches require predetermined concepts. As a result,
the participants relied more heavily on their imagination.
Most participants (P1-5) used reference images primarily for
developing ideas or refining drawings in later stages, while
P6 relied less on reference images throughout the process,
as he had extensive drawing experience.



3.3.2 Challenges and Needs

C1: associative thinking. Most participants were able to
come up with associations from the battery (number of
results: M = 5.2, SD = 2.39), and those (P5 and P6) having a
design background produced the most, with 6 and 9 results,
respectively. Other participants (P1, P3, and P4) initially
suggested a few simple ideas and found it challenging to
continue generating more, while P2 gave up after coming
up with a vague idea. The participants with a design back-
ground (P5 and P6) were able to generate various ideas effi-
ciently in the beginning, but gradually experienced a decline
in their ideation pace. To overcome this, they used auxiliary
methods to facilitate further brainstorming, such as observ-
ing their surroundings or randomly searching for images for
inspiration but with little success. P5 said, “The battery can
be viewed as a cylinder, and any cylindrical object in daily life
can be considered.” Similar statements were also made by P1,
P3, P4, and P6, and they indicated that geometric features,
rather than other attributes such as color or texture, served
as their primary source for making associations. However,
even for such a simple shape, it remained challenging for
them to come up with satisfying ideas. Several participants
(P1, P3-5) mentioned that while it was easy to associate
various cylindrical objects from everyday life, they preferred
ideas that were unique and hard to conceive, which placed
high demands on their associative abilities. P2 mentioned
that after starting the experiment, he focused on the battery
itself, which led him to fall into a fixed mindset, making
it difficult to notice other more apparent characteristics.
All participants expected a solution to provide them with
numerous unique ideas.

C2: visual effect. We categorized the participants” draw-
ing results into two types: object level and scene level, as
shown in Figure 2. The categorization was based on the
complexity and context of the drawings. At the object level,
several participants (P1, P3, and P4) focused on drawing
objects with their distinctive features. For example, P1 imag-
ined the battery as the muzzle of a gun and attempted
to draw a futuristic-looking gun, while P3 envisioned the
battery as a candle and created an elaborate birthday cake.
At the scene level, some participants (P2, P5, and P6) incor-
porated additional elements to depict a broader contextual
scene. For instance, P5 envisioned the battery as a locomo-
tive and illustrated a steam train traveling through a forest,
while P6 portrayed a skyscraper within a night cityscape
(Figure 2 (Right)). The participants who preferred object-
level drawings enjoyed portraying the characteristics and
details of individual objects. P4 explained, “I tend to focus
on the target object, making it unique and interesting.” Mean-
while, the participants who preferred scene-level drawings
explained that this approach allowed them to add more
creative content and context, making their visuals feel richer
and more complete. P5 said, “I imagined the battery as a
locomotive, and adding the forest and train tracks made the
drawing more complete and visually interesting.” Similarly, P6
mentioned, “The skyscraper alone felt too plain, so I added the
cityscape to make it more impressive.” The participants also
emphasized the importance of considering both the overall
mood and visual elements, with P5 and P6 noting that they
would contemplate the desired atmosphere before adding
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specific details. However, conceptualizing creative visuals
was challenging due to imagination constraints, all partic-
ipants reported a desire to gain inspiration from different
perspectives to generate more creative visuals.

C3: reference image. Once they had a rough idea, the
participants would use Google Search to find reference
images to gain more inspiration or concrete their ideas.
However, during this process, they often encountered issues
such as mismatched forms, layouts, or styles in the reference
images they found. This challenge was particularly notable
for the participants with limited drawing skills (P1-4). P1
mentioned, “I heavily relied on reference images for drawing,
but I felt frustrated that they never fully meet my requirements.”
They also found it challenging to use reference images for
incorporating found objects. P3 said, “Due to the differences
in shape and size between found objects and the elements in
reference images, it was hard to imagine how to integrate them
into the drawing.” Converting reference images into simple
line drawings posed another obstacle, as they struggled to
outline and structure the images on paper. The participants
with a design background (P5 and P6) still needed the
help of suitable reference images. They stated that these
references helped them further develop their ideas and
depict details, making the final drawings more vivid. All
participants agreed that having proper and personalized
reference images that better matched their creative needs
would significantly improve the creative process.

3.4 Design Goals

Based on the findings above, we distill three design goals for
a novel system facilitating found object drawing creation:

DG1: support broad and diverse associative thinking.
The system should assist users in generating diverse cre-
ative associations based on the found object and allow them
to flexibly control the direction of their exploration, enabling
them to break away from fixed mindsets (C1).

DG2: support multilevel exploration of visual effect.
The system should assist users in developing both object-
level and scene-level visuals while allowing them to convey
creative expression (e.g. moods) in their works (C2).

DG3: support personalized reference generation. The
system should assist users in generating reference images
that align with their creative ideas and provide guidance
for them to create drawings using the found object (C3).

4 GENFODRAWING SYSTEM

In this section, we begin by presenting the framework of the
system in Section 4.1, followed by an overview of its user
interface in Section 4.2, and conclude with details about the
implementation in Section 4.3.

4.1 Framework

Based on the findings from the formative study, we pro-
pose GenFODrawing, a novel system that integrates multi-
ple generative models, including VLM, LLM, T2I, and I2I
models, to assist users in creating found object drawings.
The framework of our system is shown in Figure 3. Given
a user-specified photo, users can first select an object of
interest (the found object) by clicking on it, which is driven
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Fig. 3. The GenFODrawing framework consists of three stages: (a) Input, where users upload a photo and select a found object through
segmentation. (b) Idea Exploration, where the system leverages a series of generative modules (association generator, visual effect generator,
layout generator, prompt generator, and image generator) to collaboratively generate creative visual references. During this stage, users actively
guide the process by selecting associations, refining visual descriptions, adjusting layout compositions, and adding sketches. This human-in-the-
loop workflow ensures that the generated references align with user intent. The dashed labels below indicate the user-guided decision points. (c)
Output, where the final reference image is converted into a pencil sketch with the overlaid found object, supporting users in manual drawing.

by a segmentation model. Users can freely translate, rotate,
and scale the selected found object on the canvas as the
beginning of idea exploration. During idea exploration, we
adopt a human-in-the-loop interaction design, where five
generators collaborate to help users transform found objects
into personalized reference images. The association genera-
tor provides creative, shape-based suggestions for the found
object while considering context such as drawable regions
and object placement. Users can guide association gener-
ation by setting themes or selecting example associations,
enabling diverse and controllable idea exploration (DG1).
Once an association is chosen, the visual effect generator
recommends expressive scene- or object-level descriptions.
Users can further adjust the mood or modify elements and
visual descriptions to better align the results with their in-
tended outcomes (DG2). The layout generator then suggests
layouts for the elements in the selected visual description.
Users can freely adjust the bounding boxes of elements and
provide sketches on the canvas to guide image synthesis.
Prompts for image generation are automatically constructed
by the prompt generator, which incorporates both the se-
lected visual description and user-specified style (see Sec-
tion 4.3 for details). Finally, users can convert the generated
images into pencil sketches and overlay the found object
onto them, providing clear visual guidance for drawing on
paper (DG3).

4.2 User Interface

As illustrated in Figure 4, GenFODrawing consists of three
panels to facilitate the creation of found object drawings for
users. Below, we will introduce each panel in detail.

4.2.1 Drawing Panel

Before idea generation, the user needs to upload a photo
containing a found object of interest to our system. The
drawing panel (Figure 4 (Middle)) displays the uploaded
image and allows the user to directly select the found
object by segmentation. The user can freely transform the
segmented found object on the drawing canvas to control its
position, rotation, and scale. This allows the user not only
to guide the generation of creative associations, but also to

specify the desired placement of the found object in the final
composition. It also provides auxiliary tools like a brush
and eraser, enabling the user to sketch his/her envisioned
images on the drawing canvas. Additionally, the drawing
panel can automatically capture the outer contour of the
found object, allowing the user to quickly use the partial
or entire shape of the object. The user can also click the
“Generate Layout” button to automatically generate a lay-
out based on the visual description and elements obtained
from the idea generation panel. Each element’s bounding
box can then be freely adjusted in terms of position and
scale.

4.2.2 Idea Generation Panel

The idea generation panel (Figure 4 (Left)) consists of three
parts: the user-specified options, the association recommen-
dations, and the visual description recommendations. To
better support the user in idea generation, we designed
several features (Figure 4al) with the following rationales:

Drawing area. Found object drawings can be created by
adding elements around or on the found object itself. To
support these two fundamental approaches, we designed a
drawing area configuration feature that allows the user to
specify his/her intended drawing space explicitly. The user
can choose between two options: the “Surrounding” button
to draw around the found object, or the “Surface” button to
draw on its surface.

Theme. When creating found object drawings, people
need to make meaningful associations within specific con-
texts. To assist with this process, we introduced a theme
configuration feature that narrows down possible associa-
tions to specific categories, such as animal, plant, vehicle,
etc.

Mood. Found object drawings can be more expressive
when emotional aspects are incorporated. To help the user
achieve his/her desired emotional effect, we introduced a
mood configuration feature. The user can specify desired
moods, such as happy, surprised, frustrated, etc.

Style. Different artistic styles can significantly influence
the visual impact of the final drawing. To give the user con-
trol over the visual appearance of the work, we introduced a
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Fig. 5. Two examples of interactively exploring diverse associations by
specifying theme constraints and switching subjects or components.

style configuration feature. The user can specify the artistic
style, such as realistic, illustration, cartoon, etc.

For theme, mood, and style configurations, the user can
choose from the preset options or input his/her custom
values. Once the user has specified the theme, he/her can
click the “Brainstorm” button to ask the system to recom-
mend associations with the found object (Figure 4a2). Rec-
ommendations are presented as cards, each corresponding
to an implicit (subject, component) pair, which indicates
the functional component the found object can serve in a
particular subject. The card’s title displays the subject, while
the explanation is shown in the format: “The found object
is <component> of <subject>, because...”. The user can

Fig. 6. Different object- (the up row) and scene- (the bottom row) level
reference images recommended by GenFODrawing, with the found
object (orange slice) overlaid on them.

hover over cards to view the complete explanation. When
selecting an association of interest, the user can further
explore similar associations using the “Subject” and “Com-
ponent” buttons, which generate new recommendations by
switching either the subject or the component, as shown in
Figure 5.

After selecting an association of interest, the user can
explore visual descriptions that incorporate the subject,
which are displayed in the lower part of the panel (Fig-
ure 4a3). Each recommendation is presented as a card
containing a title and a detailed description. The system
automatically identifies the main elements present in the
current description (green tags) and also suggests additional
elements (orange tags). The user can freely add, delete, or



