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Abstract

This study aims to systematically analyze the user experience of 3D scan-based virtual production systems and empirically validate
their technical efficiency in actual broadcasting production environments. Experimental content was produced utilizing the KBS XR Studio,
and a user experience-based evaluation framework was established centered on five assessment indicators: visual realism, immersion,
presence, spatial perception, and overall quality. A comprehensive qualitative and quantitative integrated analysis was conducted with
ten domestic media technology and production experts through 5-point Likert scale surveys and semi-structured in-depth interviews. The
analysis results showed relatively high evaluations for immersion (4.5) and visual realism (4.3), while spatial perception (3.8) emerged
as an area requiring technical improvement. Based on comprehensive expert opinions, technical elements such as 3D scan asset coherence,
tracking interoperability, and lighting tone matching were confirmed to significantly impact user experience quality. This study empirically
derives quality enhancement factors for 3D scan-based virtual production and establishes a user experience evaluation model applicable
to immersive content production environments, thereby presenting practical guidelines.
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Table 1. List of in-depth expert interview positioning
Experts Expert Career Institution Type Task
Expert 01 10-15 years Content Production Company Technical Supervisor
Expert 02 5-10 years Content Production Company Content Editing Director
Expert 03 10-15 years Content Production Company 3D Scanning
Expert 04 20 years more Cable and Satelite Broadcaster Technical Supervisor
Expert 05 15-20 years Cable and Satelite Broadcaster Content Editing Director
Expert 06 20 years more Public Broadcaster Technical Supervisor
Expert 07 20 years more Public Broadcaster VII’lIJ?l PrOdUCt'(.)n
Technical Supervisor
Expert 08 20 years more Public Broadcaster thugl Productn?n
Technical Supervisor
Expert 09 20 years more Public Broadcaster 3D Scanning
Expert 10 20 years more Public Broadcaster Content Cinematographer
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Fig. 2. KBS Virtual Production-Based on Realistic Content Production
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Table 2. Mean and standard deviation by Likert scale
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Mean 4.30 4.50 4.00 3.80 4.20
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"Excellent depth” vs "Flat background”

Lighting consistency vs foot area concerns
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3. Content Immersion (M=4.50£0.71)

Stable tracking, natural transitions

“Mo distractions”, “Matural feel"
4. Visual Naturalness (M=4.3020.67)

Seamless lighting/color integration
“No disparity”, “Real-time natural”

5. Spatial Perception (M=3.80+0.63)
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Motion parallax limitations
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