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INPUT: Sequential Point Clouds
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Trajectory-guided Body Tracker
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Noise-insensitive Velocity Predictor

Distillation

Normalized Points

Trajectory

PC(t)

Traj(t)
Trajectory 
Encoder

Point 
Encoder

Fusion

VGT
pc (t)

TrajGT(t)
Encoder

Ground 
Truth

Jpc(n, t)

T̂pc(t)

PC(t)

Kts(t)

K(n, t)

Interaction
Decoder

Interaction

T̂cds(t) Jcds(t)

T̂c(t) Jc(t)

Candidates 
Generation

Trajectory-guided  
Body Tracker

Jpc(n, t) T̂pc(t)
Noise-insensitive 
Velocity Predictor

T̂cds(t)Jcds(n, t)

x
y

z

Time

Sequential  
Point Clouds

NoiseTrajectory

Space

PC(t)

Traj(t)



Kinematic-aware Pose Optimizer
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RESULT: Sequential SMPLs 
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Dataset
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Comparison in FreeMotion-OBJ
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Evaluation



Network Module

Ours w/o NVP&KPO Ours w/o TBT Ours Point Cloud



Trajectory-guided Body Tracker

Frame-wise Sequence-wise Ours Point Cloud



Kinematic-aware Pose Optimizer

Short-term Optimizer Long-term Optimizer Ours Point Cloud



More Results(30 FPS)
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Real-time Deployment



Real-time Deployment
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Single Person Demo

Bag + Ping-Pong + Chair + Basketball + Fan + Flowerpot



Multi-person Demo

Exchange chairs between two people in 
low light conditions



Multi-person Demo

In low light conditions, there is one person 
riding a bicycle, one person sitting, and one 
person playing basketball



Thank you!


