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Smell has strong potential to enhance immersion in interactive media.

• Olfaction is closely tied to emotion and memory [1].

• Even simple scent cues can increase presence and immersion [2].

However, smell remains rare in deployed video experiences because 

• scent hardware is difficult to control, 

• scents linger and mix, and

• designers lack reliable workflows for specifying what to smell and when to 

release it, especially for dynamic video [3] [4] [5].
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The pipeline is composed of three stages:

• Stage A: VLM (Gemini 3 Pro) extracts time-aligned visual semantics from sampled frames.

• Stage B: LLM (GPT-5.2) converts the timeline into a structured scent plan by selecting smell-relevant 

sources and modeling intensity over time.

• Stage C: Output a scent plan for future olfactory interfaces, separating semantic planning from 

physical scent delivery.

Results Two-Stage Video-to-Scent Planning Pipeline

Transformer Layer

Existing Work Research Gaps

Fixed, designer-triggered cues [1] [5]. Limits variation; non-scalable for diverse content.

Optimized for text (Captioning, QA, retrieval) [6]. Lacks physical parameters (intensity, duration).

Static event-to-odor links [1] [7]. Needs a temporal transformation layer for 
transitions.

Future Work

System-generated plans were the clear favorite. It achieved the best average 

preference ranking (1.586, where a lower score indicates a higher rank) and was 

selected as the #1 choice in 54.3% of responses, significantly outperforming both 

baselines.

In Study 2, the system-generated plans were perceived as more immersive, more 

coherent, and easier to imagine than the over-inclusive baseline. All participants 

(n = 8) found the system plans to be less distracting and more immersive. Positive 

∆ values indicate a direct advantage for the system over the baseline.

Our work addresses these gaps by enabling more adaptive event-to-odor 

mapping, parameterized olfactory outputs, and a temporal transformation layer 

that supports realistic transitions.

This work validates the semantic and experiential intelligibility of scent planning 

(not end-to-end scent delivery). Future work will 

• integrate plans with physical scent-delivery devices, 

• add adaptive user controls for timing and intensity, and 

• extend to interactive and user-generated media.

STUDY 1

STUDY 2

STUDY 1: Semantic Selection for Olfactory Planning

STUDY 2: Experiential Plausibility of System-Generated Plans 

Note that three video clips in Study 2 are representative clips selected from Study 1.
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