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

Artistic skills Software learning curve

Background



Different styles and motion structures for explosion effects

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

Background



Facilitating effect artwork creation

Sketch-based Hand Gesture Semantic Input

High requirements for 
aesthetic literacy

Fewer controllable parameters
Limited by the accuracy of 

semantic expression and the 
understanding ability of LLMs

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

Related Work



Formative Study

Part I: Asset Collection Part II: Semi-structured Interview

Part III:  Qualitative Analysis

• Observation Task
• Conceptualization Task
• Exploration Task



How to intuitively express and efficiently control 
particle effects with complex kinematic behaviors ?

A Conceptual Model of Particle 
Effects

Kinematic-driven System Design

• Implicit user preference-guided exploration workflow. 
• Enhancing particle effect search and alignment through structured 

representation and distance metric. 

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

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

Method Overview



Workflow
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Kinematic-Driven Method
R = (S, K)

K = (shape, trail, duration)



Kinematic-Driven Method

For each instance in the dataset, we apply transformations to make it as close as possible to the constraints. 

The structured representation makes it easier for distant metric. 



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

“I need a trail effect”

Offline Step: instances in the dataset → structured representation

Step 1: Find the nearest particle effects around the current 
constraint, and the user select favorite one (as the next constraint)

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 1



Usage Scenario





User study)

• 16 participants, 
• 4 study conditions
• 4 effect themes)

Questionnaire Items) Effect artworks created by users)

Results across seven dimensions:1) 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)





Thank you !
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