
MoSA: Motion-Coherent Human Video Generation via 

Structure-Appearance Decoupling
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Motivation

• Existing video generation models often overemphasize the fidelity of appearance while neglecting the rationality of 

motion and structural coherence. 

• Consequently, their ability to generate complex human movements (such as long-distance dynamic motion, and fine-

grained human-environment interactions) is limited, resulting in motion outcomes that are structurally inconsistent. 

physically illogical.
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Motivation

• Most existing human video datasets focus on relatively simple facial or half-body movements, while existing dance 

datasets are lacking in terms of background diversity and motion complexity.

• These datasets, which primarily focus on simple actions, make it difficult for models trained on such datasets to 

generate realistic and physically plausible actions.
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Motivation

• To address the shortcomings of existing generative models in generating complex human motions, this approach 

proposes a structure-appearance decoupled generation framework and constructs a novel dataset, MoVid, containing 

30K human motion videos along with corresponding text annotations, human skeleton annotations, etc., covering 

multiple motion types and exhibiting higher motion complexity.



思想自由 兼容并包 < 5 >

Motivation

• This research approach decomposes the video generation process into two branches: a structure generation branch and 

an appearance generation branch, as shown in the figure below.



思想自由 兼容并包 < 6 >

Method

• Given a text cue 𝑝, the structure generation branch 𝐺s aims to generate a human motion structure consistent with the 

motion semantics conveyed by 𝑝.

• This approach rephrases the text-driven structure generation task as a 3D keypoint sequence generation task. Based on 

motion-specific text cues, it generates 3D human keypoints using an autoregressive 3D Structure Transformer and 

renders them into a 2D human skeleton sequence.

• After obtaining 𝑔s, the scheme introduces a structure generation module based on the DiT architecture, which encodes 

𝑔s as a structure control signal s1:𝑁 to guide subsequent appearance generation.
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Method

• The appearance generation branch 𝐺𝑎 aims to synthesize realistic video content based on the input 𝑝 and s1:𝑁, 

effectively capturing the appearance of the environment and the features of the human body.

• Considering that the structural guidance s1:𝑁 uses a sparse skeleton representation, this scheme introduces a HADC 

module in this branch to enhance s1:𝑁 's fine-grained control capability over human motion structures.
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• To address the shortcomings of existing models in human-environment interaction modeling, this scheme proposes a three-

dimensional contact constraint 𝐿𝑐𝑜𝑛𝑡

• The overall training objective is

• To ensure the effectiveness of the weights in the HADC module, this scheme designs a 

learnable network:

• To further enhance the ability to model complex motions, this scheme introduces 𝐿𝑡𝑟𝑎𝑐𝑘
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Method
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• Quantitative comparison with existing general video generation models

• Compared with existing human video generation models
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Experiments
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Experiments
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Experiments

ModelScope                         Mochi 1 VideoCrafter                       CogVideoX

A man is skating on an indoor ice rink. Windows allow natural light to flood in, creating a dim 

atmosphere ...

LaVie                              Hunyuan                            Wan 2.1                                Ours
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Experiments

ModelScope                         Mochi 1 VideoCrafter                       CogVideoX

LaVie                              Hunyuan                            Wan 2.1                                Ours

A male gymnast in red shorts walks to the blue trampoline and jumps, all under the bright natural 

light ... 
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Experiments

Seedance                              Kling                                 Ours

Seedance                              Kling                                 Ours

A man stretches on a wooden pier, placing one hand on his foot and the 

other reaching towards his leg .

A young woman, clad in a sleeveless beige top, stretches her leg on a 

gravel path in a tranquil park.
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Experiments

Results of human body and background under dynamic camera trajectory

Half-body video results Multi-person video results
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Experiments
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• Quantitative comparison with existing human video datasets
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Experiments
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• Experiments

• Analysis of the effect of the structure-appearance decoupling framework

• HADC Module Performance Analysis

• Analysis of the effect of dense tracking constraints

• 3D Contact Constraint Effect Analysis
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• Experiments

• Analysis of the effect of the structure-appearance decoupling framework
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• Experiments

• HADC Module Performance Analysis

• Analysis of the effect of dense tracking constraints



Thanks


	幻灯片 1
	幻灯片 2: Motivation
	幻灯片 3: Motivation
	幻灯片 4: Motivation
	幻灯片 5: Motivation
	幻灯片 6: Method
	幻灯片 7: Method
	幻灯片 8: Method
	幻灯片 9: Experiments
	幻灯片 10: Experiments
	幻灯片 11: Experiments
	幻灯片 12: Experiments
	幻灯片 13: Experiments
	幻灯片 14: Experiments
	幻灯片 15: Experiments
	幻灯片 16: Experiments
	幻灯片 17: Experiments
	幻灯片 18: Experiments
	幻灯片 19: Experiments
	幻灯片 20

