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Fig. 1 Powertrain model cited Fig. 2 Active vibration control
from (Yonezawa et al., 2025 system cited from (Yonezawa et
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Algorithm. WOA-based driveline control optimization;
Create the random population of search agents.
Initialize i, a, A, and C
Xpest = the best search agent
while (i < maximum iteration number)
for each search agent
Update 4, C, [, and p
if1 probability < 0.5
if2 |4l <1
Update the position of the current agent by the shrinking encircle
elseif2 [A] = 1
Randomly select a search agent X, qnq
Update the position of the current agent by the exploration
end if2
else if1 probability > 0.5
Update the postion of the current agent by the spiral tragectory
end ifl
end for
Design (Ag;, Bk, Cki, Dy;) and RE" for all search agents
Execute control simulations for all search agents
Compute the fitness L(X) for all search agents
Update Xpest
i=i+1
end while
Return X

Fig. 6 Tuning algorithm based on WOA cited Fig. 7 Hardware of our experimental device.
from (Yonezawa et al., 2025 in ICCAS2025, ¥
TEAH 2).
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