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Background

Creating particle effects can be exhausting, especially for non-expert

users.
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Background

Finding particle effects that match the user's intent is challenging.

Different styles and motion structures for explosion effects



Related Work

Facilitating effect artwork creation
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High requirements for
aesthetic literacy I

semantic expression and the
understanding ability of LLMs

Energy-Brushes (UIST 2016) . MagicalHands (UIST 2019) - Spellburst (UIST 2023)



Formative Study

Part |: Asset Collection . Part ll: Semi-structured Interview

I e Observation Task
* Conceptualization Task
* Exploration Task

Part lll: Qualitative Analysis
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Method Overview
4 D
How to intuitively express and efficiently control

O particle effects with complex kinematic behaviors 7
- y

D A Conceptual Model of Particle
Effects

* The semantic component encodes the intended meaning and
stylistic qualities.

* The kinematic component captures the spatiotemporal structure
and particle motion.

Kinematic-driven System Design

* Implicit user preference-guided exploration workflow.
* Enhancing particle effect search and alignment through structured
representation and distance metric.



Workflow
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Workflow
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Workflow
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Kinematic-Driven Method

R = (§,K)
Stage |: Convert constraints into structured representations K = (shape, trail, duration)
Effect constrains Semantic & Kinematic components Representation
. . . Initiz .. Semantic
Semantic and & graphical input  Initial description embedding

1%, Particle effect instance Completed description

/™ Expansion of two effect instances  Description reasoning via LLM
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Kinematic-Driven Method

Stage 2: Search via alignment and distance metric
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For each instance in the dataset, we apply transformations to make it as close as possible to the constraints.
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Offline Step: instances in the dataset — structured representation

Step 0: User input — structured representation (as the initial constraint)

\W

Step I: Find the nearest particle effects around the current
constraint, and the user select favorite one (as the next constraint)

Semantic

embedding

) M “l need a trail effect” @ ——

Step 2: Along the direction from the current constraint to the next one,
we construct new representations through interpolation and extrapolation
of the kinematic representation as well as semantic reasoning, and then
retrieve the instances that best match these representations

Then, the user select favorite instance as the current constraint, and get back to step |



Usage Scenario

Initial Intent Input
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“Good one! Let's explore some
variations™ “The point-like effects are interesting”

“I like the snowflake style”
“try with a slower ascent speed”

Ko w2 BT a2 €0 B (O

“The smoke effect is appealing”

“Good rotation effect”

“A slower spin could also work well” »”
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“Let's explore different motion
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ID Question

U s e r st u d Y Q1 I was able to clearly express my intent.

Q2  Iliked the input method for expressing intent.

Q3 I was able to effectively influence the iteration direction.
Q4 I discovered surprising and satisfying results. :
Q5 I was satisfied with the shape and motion of the search results. : : : P14, KinemaFX
Q6  Ididn’t need to manually adjust much when combining effects.

® I 6 Pa rti Ci Pa nts’ Q7  The spatiotemporal relationship of effects was harmonious. p o

Q8 I was satisfied with the effect artwork I created.
° 4 Stu d C O n d iti O n S Q9  The effect artwork contained the core features I intended.
y Q10 The final effect was diverse beyond the core features. "
Q11 Idid not feel a heavy cognitive load. Teleport Tapeg s

[ ] 4 effe Ct th e m es Q12 Idid not feel a heavy physical load. . S

Q13 The system was easy to learn.

Q14 The system was easy to use. “h . 4 B -
Q15 Custom o \@ “

I would like to use this tool in the future.

P8, KinemaFX

Pé, KinemaFX P10, KinemaFX P7, KinemaFX P13, KinemaFX

Questionnaire Items Effect artworks created by users

Intent Expression Convergent Exploration Divergent Exploration Kinematic Harmony
Q1 Q2 Q3 Q4 Q5 Q6 Q7
Baseline 8 — . = — — = .*—**i* —

Preference-Guided |

Exploration , 1 1 I

—
)
* * x
{ — = —— —_—

5 '
I .

Kinematic-Driven | pufmy { 4
s

2

!

o

¥

L
;

Search , 4 1 ‘ ‘ } }
KinemaFX 2 2 ] ) ﬂ 2
Effect Artworks Effort Experience

Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15

“ TIET 1R T Eeer

1
il

—— I
£

=

*

il atnl il ant

]

Results across seven dimensions:|) Intent Expression; 2) Convergent Exploration;
3) Divergent Exploration; 4) Kinematic Harmony; 5) Effect Artworks; 6) Effort; 7) Experience



Gallery

(effect artworks from our user study)



Gallery
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