Learning Surfing- ) siccrnpH 2025
like Balance without

Water Simulation

Hauk Nam’ Changho Lee’ Yoonsang Lee’ Hanyang University - Seoul, Republic of Korea T Corresponding author

) Equal contribution

(® oVERVIEW

Hierarchical control framework
Surfing means balancing on a continuously

moving board, yet simulating water is costly and l gharacierstate.hoard stale

ur.1$table. We leaiwn su rflng—llke balance entirely High-level Policy | IE:;::E::LH ?::::;r o e
without water simulation — through a motion actions

hierarchical controller and a stage-based h @ |

curriculum that progressively introduces : J : : EJ

dynamic board behavior. character state, height map (board as terrain)

® METHOD
STAGE 1 AP (R0 RS ablation — without Stage 2, the character loses balance and falls

Balance on board

The board is suspended in air with a restoring
torque on its pitch and no roll stabilization. The
policy learns to compensate for lateral
instability while the board stays level forward.

STAGE 2
Balance with forward motion

Building on Stage 1, the board moves forward
while its target pitch tilts from horizontal to
forward-leaning, resembling real surfing
conditions.

Low wave Medium wave High wave Fast wave

Although trained entirely without water, the learned policy keeps balance on a moving board across wave Video & Project
heights and speeds at runtime — and often recovers from disturbances. Stage-based training is the key driver of
robustness.
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