[bookmark: _Hlk114576708]Additional file 7: Figure S3. Workflow of data acquisition and analysis of 3D motion multi-layered framework. 
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[bookmark: _Hlk119507213][bookmark: _Hlk119507411]2D, two-dimensional; 3D, three-dimensional; DLC, DeepLabCut; DTAK, dynamic time alignment kernel; NM, non-locomotor movement; UMAP, uniform manifold approximation and projection.

image1.jpeg
Data acquisition

auto-calibration module

Calibrate four cameras using Collect behavioral data using the
muti-view video capture device

|

Data preparation

Label 16 body parts
manually for training

’

Track 2D body features from
four cameras by DLC

I

Data analysis

N

Obtain 3D postural trajectories Separate data according
by triangulation algorithm

to NM features by DTAK

Perform dimensionality
reduction and obtain
2D NM feature space
by UMAP

Obtain 3D Feature space by including
locomotion dimension

I

Perform the unsupervised hierarchical
clustering to categorize movements

I

Recognize movements manually for
supervised classification

Velocity features
(normalized z-score)





