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Research on construction method for scenes based on
YOLO and image repair algorithms
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Abstract : The equivalently construction of the simulation scenes based on the measured data from typical environmen-
tal scenarios yields greater accuracy and realism than traditional radiosity-based simulation model construction. Con-
currently , the feature library generated in the process of equivalent construction process can further support the verifi-
cation of simulation models. Nonetheless , the persistent challenge of decoupling targets from backgrounds during scene
construction has been a pivotal obstacle impeding fidelity enhancement. To this end, a novel background decoupling
technique that synergizes the enhanced YOLOvS with the Criminisi algorithm is introduced in this paper. The process
begins with the precise extraction of the target mask utilizing YOLOvS. Subsequently, the refined Criminisi algorithm is
employed to reconstruct the background while preserving structural integrity. Ultimately, the Poisson blending algo-
rithm is applied to amalgamate the target and background, thereby augmenting the simulation scene’s realism. Experi-
mental results demonstrate that the simulation environment crafted via this methodology exhibits a higher resemblance
to actual captured images, effectively resolving issues related to the singularity of scene targets and the diminished re-
alism in the real-time rendering of simulation scenes.
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Fig. 1 The algorithm framework proposed in this article
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Fig. 3 The original image and its bright channel prior image
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Fig. 5 Images and annotations of the original cloud occlusion image

and the effect of data amplification in different ways
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Fig. 7 Comparison of cloud image restoration results
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Tab. 2 Comparison of quality evaluation parameters
PSNR/dB SSIM MSE FSIM

No. L Proposed . Proposed . Proposed . Proposed

Criminisi L. Criminisi L. Criminisi L. Criminisi L.

Criminisi Criminisi Criminisi Criminisi

1 28.5852 31.1236 0.9595 0.9751 90. 0659 50.2019 0.9753 0.9830

2 37.6785 43.2110 0.9864 0.9944 11.0976 3.1014 0.9958 0.9988

3 36.8931 38.5286 0.9766 0.9803 13.2975 9.1247 0.9813 0.9945

4 45.4506 48.8598 0.9964 0.9987 1.8536 0.8455 0.9974 0.9983
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