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Abstract: To address the lack of measured structural vibration data during earthquakes, this study
proposed a visual monitoring and verification method for building seismic responses based on virtual re-
ality and computer vision. First, an indoor building model was constructed using Unreal Engine, and
the seismic response time histories calculated by OpenSees were imported through the blueprint sys-
tem to achieve nonlinear and coordinated deformation of structural components, thereby creating real-
istic seismic scenarios. Second, a deep learning model was employed to perform instance segmenta-
tion of walls, beams, slabs, and other components, followed by the extraction of edge line features.
Then, the spatial geometric relationships of image edge points were established based on photogram-
metric principles, and the three-dimensional displacements and inter-story drift angle time histories of

the components were calculated. Considering the minor vibrations of actual surveillance cameras, the
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effects of translational motion, optical-axis displacement, and angular perturbation on the identified in-

ter-story drift angle were further analyzed. The results showed that the inter-story drift angles identi-

fied by the proposed method were highly consistent with the inputs of Unreal Engine, with a maxi-

mum percentage error of only 0.28%. The translational jitter of the camera could be completely can-

celed out through inter-story differencing, while the effects of optical-axis motion and angular perturba-

tion remained minimal. This study demonstrates that the proposed method can achieve low-cost valida-

tion of visual monitoring algorithms in a virtual environment and provide a feasible technical pathway

for visual identification of seismic responses in real buildings.

Keywords: virtual reality, image instance segmentation, deep learning, seismic response, computer

vision
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Fig.1 Technical roadmap of proposed method
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camera in Unreal Engine
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tion using Unreal Engine
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Fig.8 Left wall model captured by camera
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