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Motion is a hell of a signal to understand!
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Motion Representation & Comparison

how to bring feature extraction, categorisation and distance
metrics into a more explorable and intuitive design space?
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Project Achievements

. Implementation of 20+ new motion features, available in a
standardised C++ feature extraction/registration formalism.

» Redesign of the core time management framework: enabling
the process of time-stamped data and real-time streams.

- Redesign of the user experience within the environment,
fostering feature exploration and rapid prototypinag.

- Integration of a third-party interactive machine learning
software ( Wekinator) through an OSC in/out proxy.

. Installation based on high-level motion features.



Motion Features
. Balance: seqment/body CoM, support base (SB), SB center,
CoM-SB center distance, CoM inside SB, node convex hull.

. Ergonomics: node-specific solicitation, full-body solicitation,
bounding sphere (radius), distance to spherical (sphereness).

. Effort: velocity, acceleration, time/space/weighed effort.
« Relational: Muller continuous and binary features.

o Similarities: DTW on Muller features, HMM decoding.

. Periodicity: PDS, auto-correlation, frequency.

o Symmetry: left-right anqular limb symmetry.

» Force: dispersion of node torcs (OpenSIM).



Motion Features

TimedData |—>

low-level feature
implementation code

TimedData

Drocessor

high-level registration
and interfacing code

MotionMachine



I WEKINATOR

B Enable drag-selection

Send data in realtime

CHOOSE TYPE

B Fegression
Classifization (max 5 zlasses)
DTW (max 5 gestures) e ‘ X

Ay al -
"I'“"‘\Jh%@"r-f"u'

oW e Tl

=

Cled
model

Send

i it

*{41“'!

Train
Get outputs and plot

p— =

it it i TY " TR SSET _TY PRSI IR S —m——

[EEE S————

40.2795 s | frame 7129

dump

=
=how

| View Options

B Show
B Show

Show
B Show
B Show

gl I - y
= how

D S
2D

Mode MNames

Ground

Annotations
2D Figures
Captions

Timeline

ame
BodyCOM
SupBaseCenter

'|..'\‘|' E I‘n.

Insidesup
Frequency
MullerCont
ullerBina
DtwDistancze
JointAngles
JointSolizitation
Solizitation
WeightedEffort
Wekinator




Motion-Based Audiovisuals
Beal
kinect S/
\ . .
motion representation |—_ CataRT

and comparison

local file 7 MotionMachine \
streamer j -

Interactive
machine learning

Wekinator



Live Demo !
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Conclusions

easy access to motion data, motion representation
and motion processing does make a real difference

some need an environment, some need a framework,
integrating both makes collaborations very possible

the creative coding language paradigm
is suitable for both science and arts



Thank you all!
i https://qithub.com/numediart/MotionMachine



https://github.com/numediart/MotionMachine

