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Efficiency Comparison of Real-World Based Background Generation in
Unreal Engine Environment: Focusing on 3DGS and RealityScan
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Abstract

This study proposes a real-image-based 3D Gaussian Splatting (3DGS) production approach to overcome the high cost and
technical complexity associated with conventional virtual production background creation. The standard tool commonly used in this
domain, RealityScan, relies on point-cloud-based reconstruction, which often leads to surface degradation and visual incompleteness
when generating three-dimensional representations. As an alternative, 3DGS was applied and evaluated through comparative
experiments across three environments: a city sample, a school building, and the “Tower of the Nation” at the Cheonan Independence
Hall. In particular, the experiment involving the large-scale structure of the Tower of the Nation utilized approximately 5,700 images
for training, enabling a rigorous assessment of practical applicability. The results demonstrate that 3DGS consistently outperforms the
comparison method across key quantitative metrics, including PSNR, SSIM, and LPIPS, thereby validating its effectiveness as a
high-quality, real-image-based virtual background generation technique suitable for virtual production workflows.

Keyword : Virtual Production (VP), 3D Gaussian Splatting (3DGS), Unreal Engine, Photographic Multi-View
Reconstruction, RealityScan
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Fig . 6. Comparison of rendered images in the City Sample (Left) Ground Truth (Middle) 3DGS (Right) RealityScan
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Table 1. Quantitative comparison of 3DGS and RealityScan using the
City Sample

Method PSNR SSIM LPIPS
Postshot 35.69dB 0.94 0.18
RealityScan 28.61dB 0.50 0.46
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Table 2. Quantitative comparison of 3DGS and RealityScan using the School Building

Masking Method PSNR SSIM LPIPS
Postshot 32.90dB 0.75 0.19

Before Masking
RealityScan 28.78dB 0.68 0.36
Postshot 33.79dB 0.78 0.16

After Masking
RealityScan 30.23dB 0.77 0.24
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Fig. 7. Example images used in the school building experiment and the RealityScan experiment scene

(1) Example image from the original drone footage of the school building (2) Image processed by 3DGS (3) Image processed by RealityScan
(4) Example of the white masked region in RealityScan (5) Example of applying the white mask to the 3DGS image (6) Example of the ground

truth image with the white mask applied (7) Experimental scene using RealityScan
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Table 3. Comparison of 3DGS and RealityScan using Gyeore-ui Tap

Method PSNR SSIM LPIPS
33.38dB | 0.83 0.21

Masking

Postshot

Before Masking

RealityScan 29.46dB | 0.71 0.43
Postshot 33.55dB | 0.83 0.21
After Masking
RealityScan 29.95dB | 0.72 0.39
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Fig. 8. Drone-based data acquisition at the Tower fo the Nation: Vertical movement and full 360-degree orbital capture
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Fig. 9. Defining the reconstruction region for the Tower of the Nation
using a bounding box in RealityScan

24 A3} 3DGS+= PSNR 39.82dB, SSIM 0.91, LPIPS
0.08°] 2= w4 - ARE 7Stk L9 4
g gelld S48 2ldelEl2=709] A3}, PSNR 35.20dB,
SSIM 0.87, LPIPS 0.163 MW 3lS =, PSNR 7|5 oF
4.62dB9] frejm|st AxtE Holr g4 $-9& Y5she
FAlo|t). o] Wy FXES XH A AA Gl ot
n] A3k etk W3k 3DGS7F R Y AR Ao 7 A A5t

o i=]
AT HEH R VP &d= flal oF 5,700 9] ]
PR S &84 3DGS S sk, A el A
§gk Aol 19 100 Btk




AEY: ALY QR Ao AL 70 i A BEA WL 3D JHAIRE 2ZHE S HYYEANE FHOR 67
(Chulhyun Kim: Efficiency Comparison of Real-World Based Background Generation in Unreal Engine Environment: Focusing on 3DGS and Reality

T2 10. 2| ALzl Azl Bte HiRIEH ZHH
Fig. 10. Scene of Gyeore-ui Tap placed within the Unreal Engine
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Table 4. Quantitative comparison of the Tower of the Nation within
the Region of Interest (ROI) defined in RealityScan

Method PSNR SSIM LPIPS
Postshot 32.82dB 0.91 0.08
RealityScan 35.20dB 0.87 0.16
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