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1. Introduction 3. Experimental setup

“* Hypothesis: Human motor control s Tasks Protocol
Influenced by an abstract internal
representation of physics (e.g. Hamrick et al.
2001; Kaiser et al. 1985; Battaglia et al. 2013).

“ This representation should be
Independent of the task. Ball juggling under normal gravity

< Consequently, novel tasks consistent with }Vi““;sg‘_gt:gs“’t“ dsplayed
physical laws should be learned faster. |

I. Training

Question: Is learning slowed down for A

tasks with unnatural physics? “Keep the ball in the air “Balance pole in upright Ball juggling under normal gravity
as long as possible by position for as long as lil. Learning
alternating between the possible”
juggling hands”

2_ System ArChItECture Scoring scheme: Scoring scheme:

= Encourages juggling height at ~2m = Highest score is assigned if the pole Ball juggling under normal gravity
(controls) or unnatural gravity

= Consecutive hits by the same hand remains exactly upright _ _
are unrewarded Iv. Learning

Unnatural physics
Data manager

(Convert marker User Inte rface Space-vari@ntgravity field . . Ball juggling under normal gravity
data to joint angles) (Experiment manager = Low gravity In centre (controls) or unnatural gravity

and image renderer) ~ | = Higher gravity (close to v. Transfer
‘ normal) on the sides
= Optimised for playability
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Pole balancing under unnatural
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( s ( 2)) vi. Post-test

Ay - gravity displacement scale

A - sin wave amplitude
f - frequency
x - distance from play zone centre
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MOCAP system

(Vicon, 10 cameras)
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Position
Ball juggling under normal gravity

4. Adopting to the VR task 5. Learning the juggling task

Average score per session _ _ _ _
3k Score per testing block - unnatural gravity Score per testing block - normal gravity

unnatural gravity
subject 1

[ subject 2

B subject3

Bl subject4

normal gravity
B subject5
B subject6

10

unnat. G 1G unnat. G 1G
Pre-test Posttest = Consistent learning in both groups Learning confirmed by other

" Both subject groups learn the task in the = Unnatural gravity group: Evident measures, e.g. maximum score per
pre-test phase of the experiment performance drop in last few trials, possibly block, number of restarts per block or

" Learning process continues through the due to fatigue or search for a new strategy number of consecutive juggles
duration of the experiment

6. Transfer task /. Conclusions

Average score per session Mean hand position during balancing
[ |

“ Both groups adapt to the task successfully
il gy ; — e < Participants learned task easily in environment with

subject 1 S 1G

W subject? owest unnatural physical law

[l subject3

! ravit startin . 1 1
m et | TR Jﬁo% » More subjects needed to investigate transfer of learned

normal gravity
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