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AN EXTENDED SPEED RESTART CRITERIA FOR A CONTINUOUS

DYNAMICS WITH HESSIAN-DRIVEN DAMPING

HUIYUAN GUO, JUAN JOSÉ MAULÉN, AND JUAN PEYPOUQUET

Restart schemes are a popular technique for acceleration and stabilization of optimization

algorithms. These routines stop the execution of the algorithm when some convergence rule

is not satisfied, to restart the computations from a new starting point. Building on the

continuous-time framework introduced in [1], we study a speed restart mechanism for the

system

ẍ(t) +
α

t
ẋ(t) +∇φ(x(t)) + β∇2φ(x(t))ẋ(t) = 0,

where α,β > 0. In particular, we propose an extended speed-based restart scheme that

generalizes previous approaches ([1, 2]) and prove a linear convergence rate for the ob-

jective function along the restarted trajectories. Numerical results demonstrate improved

convergence for the continuous system and its discretizations.
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