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System Identification

• Purpose:
   Learning models for dynamical and hybrid 
systems from trajectories

SNDS

Switched Nonlinear Dynamical Systems

� = �

�����,   �� � ∈ �����
 �����,   �� � ∈ �����

⋮
�����,   �� � ∈ �����

where  �� ��� �����������  ���
∀�, � ∈ �1,2, ⋯, ��,  � ≠ � → �� ∩ �� = ∅

Main Contributions

• A heuristic method to segment trajectories 
of a switched nonlinear dynamical system

• An inference procedure based on the 
segmented trajectories with a pruning 
search.

• An inference procedure by extending the 
identification methods of piecewise affine 
models.

Inferring Dynamics
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Segmenting and Searching

Identification of piecewise affine models

u linear multistep method to estimate the 
derivatives on discrete  points

u linear regression to infer the coefficients of the 
dynamic polynomials

Segmenting the trajectory by comparing the relative 
difference between the two estimates of derivatives.

Pruning searching to find the best clustering and 
then infer dynamics.

Without prior segmentation, the estimated 
derivatives are captured by a piecewise affine 
model except the change points. The dynamics 
can be inferred by identification of this pwa model.

Experiments

Ø The Isolette example
Origin system

Inferred system

Ø Other examples


