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Abstract: Parallel formation is an important issue in the cooperative control for collective motion; its spatial synchro-
nization collective motion along a certain direction in a space also vital. Based on the coupled oscillator theory, a model for
all-to-all self-propelled particles with variable speed is proposed, and a control scheme to stabilize the model of the spatial
synchronized parallel formation is developed. The space information is obtained for the control scheme to alter the speeds
of self-propelled particles for achieving the spatial synchronized parallel formation along the real or imaginary axes. The
convergence of the synchronization action is proved. Numerical simulations for spatial synchronized parallel formation of

particles are performed.
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Fig. 1 Parallel formation of 10 particles (non-spatial

synchrony)
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Fig. 2 Spatial synchronized parallel formation of 10

particles along the real axis
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Fig. 3 Spatial synchronized parallel formation of 20

particles along the real axis
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Fig. 4 Spatial synchronized parallel formation of 10

particles along the virtual axis
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