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As part of the EPSRC’s Made Smarter Innovation project, Drone Video-based 3D Generation is a cutting-edge technique that enables fast and
accurate 3D reconstruction of real-world environments from drone-captured video footage.
This innovative approach supports real-time monitoring, analysis, and decision-making within Al-enabled digital twin systems, particularly in the
manufacturing process. By providing precise, up-to-date 3D models, this technology enhances the efficiency and responsiveness of digital twin
systems, enabling smarter, data-driven decisions and process optimizations in dynamic industrial environments.

Motivation 3D Model: Drone + Al
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(2) Car Door (Video by Mobile)

Accuracy with CAD (mm)

C2C absolute distances
109.733582

3D Model

82.322613

54.911645

27.500677

0.089709

C2C absolute distances
103.608078

77.719113

51.830149

25.941184

0.052219

Size: 1300 mm (width), 1400 mm (height), 10 - 170 mm (thickness)

DV-3DGS Framework

Drone Video-based 3D Gaussian Splatting (DV-3DGS) is a novel rendering technique designed to efficiently represent 3D scenes using
Gaussian blobs. This approach enables fast, scalable, and high-quality rendering of complex geometries and textures derived from drone-
captured video footage. DV-3DGS consists of two main stages: Structure from Motion (SfM) Initialization and Optimization of 3D

Gaussian Splatting, making it a powerful tool for industries reliant on drone-based visual data.
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Stage 2: Optimization of 3D Gaussian Splatting

Stage 1: Initialization SfM

Al-Enable Digital Twin System
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