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✓ 미래의 scenario를예측하는것은
컴퓨터비전,로보틱스등여러분야에서
중요
– Intelligent decision-making등에서
필수적

✓ videoprediction의경우시점하나를
기준으로만예측할수있었고,
novel-viewsynthesis는다양한
시점에서의이미지를렌더할수있었으나
시간에따른예측을할수없었음

Video Prediction

Novel-view Synthesis
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GaussianPrediction프레임워크

✓ 3DGaussian표현과dynamic scenemodeling, future scenario synthesis를합쳐
다양한시점에서미래장면을예측할수있음

✓ 일반적인움직임,물건을자르고붙이는등의비가역적움직임을모두모델링할수있게각3D
Gaussian에 lifecycle을도입한새로운Canonical Space를제안함
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✓ 방법은크게세단계로나뉨
– 다양한시점에서촬영된사진을통해새로운3DGaussian의Canonical Space를복원함
– ConcentricMotionDistillation을통해 keypoint를선별해서parameter수를줄임
– GraphConvolutional Network를적용하여3Dkeypoint들의모션을예측함
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✓ 동적인장면을렌더링하는널리알려진방법으로는Canonical Space를만들고,그3D
정보를변형시켜 time stamp에맞게변형하는것이있음

✓ 이러한방법은인접한위치에서모션이다를경우blur가일어난다는문제가있었음
✓ 그래서,각Gaussian의차원별모션특징을사용하여동적인장면을인코딩함(center
location과 rotation)
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✓ 또한,동적인움직임에는장난감을붙이거나,레몬을자르거나하는비가역적변형이일어남
✓ 이러한변형은표면의일부가사라지거나,새로운표면이생기게함
✓ 각3DGaussian의opacity에 lifecycle이라는새로운속성을부여하여시간에따라보이고
안보이고를조절할수있음
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✓ 3DGaussian의변형을예측하는직접적인방법은입력시간을각Gaussian의인코딩에
넣는것이나,이방법은3DGaussian이기하학적특징을잃을수있음

✓ 그래서모든3DGaussian을변형할수있는 keypoint를기반으로설계함
– keypoint초기화
– 임의시점동작의복잡도에따라, keypoint를적응적으로늘림
– 각 keypoint가3DGaussian에미치는영향을학습

✓ 이러한방법을통해,20만개이상의3DGaussian을몇백개의 keypoint로단순화시킬수
있음
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✓ 두번째단계에서장면의정보가담겨있는 keypoint들을얻을수있음
✓ 이 keypoint들의관계를고려하여GraphConvolutionNetwork를통해주어진장면에서
움직임의패턴을예측함

✓ 여러프레임에서의 keypoint의관계를GCN을통하여추출하고,MLP를통해다음 frame
에서 keypoint들의위치를예측하여3DGaussian을얻음

✓ 이전 step의값을이용하는슬라이딩윈도우방식으로연속된예측이가능함
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✓ SyntheticDataset으로는D-NeRFdataset을사용하고,Real-WorldDataset으로는
Hyper-NeRF real-world dataset을사용

✓ 각 component없이수행하였을때차이를볼수있음
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✓ PSNR(PeakSignal-to-noise ratio),SSIM(Structural Similarity IndexMeasure),
LPIPS(LearnedPerceptual ImagePatchSimilarity)를비교

MotionPredictionResult(D-NeRFdataset)
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Quantitative RenderingResult(D-NeRFdataset)
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Quantitative Result(Hyper-NeRF real-dataset)
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Qualitative Result
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✓ lifecycle속성을추가한3DGaussian canonical Space를제시
✓ keypoint를사용하는새로운motiondistillation방법을사용motion prediction의단순화
✓ long-termprediction를위한향후연구방향을제시
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