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Please download programs 
 

AudioVideoAnalysis  
& VideoAnalysis 

from 
https://www.uio.no/english/research/groups/

fourms/software/ 
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Motion data and analysis 
Sofia Dahl 
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After today you should be able to… 

…give examples of techniques that can be used to 
record and analyze movement in music performance. 
…evaluate pro’s and cons of different techniques 
depending on aim of study and general context. 
…describe basics on video and how to use it for 
analysis 
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How can we measure and describe 
musicians’ movements? 
•  Measurement technologies 
•  Descriptions of Movement 

•  McNeill – gesture and speech 
•  Laban movement analysis 

•  Tools for annotations and analysis 
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sensor-based motion captureelectromagnetic

(From Jensenius, 2013) 
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sensor-based motion capturemechanical
(From Jensenius, 2013) 
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sensor-based motion captureinertial

(From Jensenius, 2013) 
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Surface  
electromyography 
-  Muscle activity 
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marker-basedinfraredoptical motion capture

(From Jensenius, 2013) 
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Electromagnetic

Optical (infrared) InertialOptical (visual)

Mechanical Physiologicalmotion capture
(From Jensenius, 2013) 
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Inertial/
magnetic Mechanical

Electro-
magnetic

Optical 
(visual)

Optic 
(infrared) Physiological

+ - flexible
- small

- flexible
- small

- resolution
- identification
- absolute

- flexible
- no cables
- no markers
- accessible

- speed
- resolution
- # markers

- indirect 
motion 
sensing

- - relative - relative
- cable
- short range

- 2D
- speed
- resolution
- identification

- markers
- calibration
- identification

- indirect 
motion 
sensing

(From Jensenius, 2013) 
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How can we classify and describe 
movements? 
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Repetition: Functional categorization of players’ 
movement gestures  

1.  Sound-producing gestures: 
•  Primarily for the production or modification  of notes 

(Conveying intention and expression through the resulting sound 
events) 

2.  Communicative gestures: 
•  Directly expressing intentions of the performer to observers 

and co-performers. 

3.  Sound-facilitating gestures 
•  Movements not directly related to, but supporting the 

production of notes,  

4.  Sound-accompanying gestures 
•  Movements not involved in sound production but follow the 

music or made in the response to sound. 

(See Godøy & Leman, 2009) 
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Repetition: Space 

•  ACTION space 
•  Where in the space do different types of movements 

occur? 
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Examples from classifying gestures in speech 

McNeill: “Kendon’s  Continuum”  
 
 

Gesticulation => Speech Linked => Pantomime => Emblems => Sign Language 

Increase in how movements show language properties  

DECREASE in being obligatory accompaniment to speech 

Example, what kind of category is this? 
http://www.youtube.com/watch?v=kS21T_p0pNA 
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4 Luca A. Ludovico, Katerina El Raheb, Yannis Ioannidis

Fig. 1. An example of a choreography encoded according to Labanotation. Title of
dance: ”Variation Falling Crumbs” from The Sleeping Beauty, choreographer: Marius
Petipa, notator: Ann Hutchinson Guest. Courtesy of the Dance Notation Bureau.

Proc. of the 10th International Symposium on Computer Music Multidisciplinary Research, Marseille, France, October 15-18, 2013

CMMR2013 - 634

Laban Notation 

•  Rudolf Laban 
(1879-1958) 

Labanotasjon
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Laban Movement Analysis 

•  EFFORT 
•  Space  (Direct     ----     Flexible) 
•  Weight  (Light        ----    Strong) 
•  Time    (Sustained ----    Quick) 
•  Flow  (Free        ----    Bound) 

…combinations give rise to different “effort actions” 
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Examples of effort actions used in theatre training 
http://www.youtube.com/watch?v=GrAyNodiXg4 
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Time series pictures 
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Using images and video to measure 

(From Jensenius, 2013) 
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Video fotage in front of measuring grid 
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Motion capture data 
Whole limb motion trajectory 
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Vertical component only 
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Motion capture data for a single mf stroke 
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Tools for movement analysis  
(music applications) 
•  Video annotations 

•  Anvil  http://www.anvil-software.org/ 
•  Video Note Taker http://videonotetaker.sourceforge.net/ 

•  EyesWeb 
•  http://www.infomus.org/eyesweb_ita.php 

•  MAX/MSP and Jitter http://cycling74.com/ 

•  Jensenius: Musical Gestures Toolbox, AudioVideoAnalysis and more 
•  https://www.uio.no/english/research/groups/fourms/software/ 

•  Pure data http://puredata.info/ 

•  Open Frameworks http://www.openframeworks.cc/ 

•  open source C++ toolkit 

•  Matlab 
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Eyesweb 

8      Antonio Camurri, Barbara Mazzarino, Matteo Ricchetti, Renee Timmers, and Gualtiero 

Volpe 

Figure 2 shows an example of extraction of motion cues using the EyesWeb open 

platform and specifically the EyesWeb Expressive Gesture Processing Library. 

 

 

Fig. 2. An EyesWeb application extracting motion cues (QoM, CI, Kinematics cues). 

3.2.3. Layer 3 

Layer 3 is in charge of segmenting motion in order to individuate motion and non-

motion (pause) phases. QoM has been used to perform such segmentation. QoM is 

related to the overall amount of motion and its evolution in time can be seen as a 

sequence of bell-shaped curves (motion bells). In order to segment motion, a list of 

these motion bells has been extracted and their features (e.g., peak value and duration) 

computed. An empirical threshold has been defined for these experiments: the dancer 

is considered to be moving if its current QoM is above the 2.5% of the average value 

of the QoM computed along each whole dance fragment. 

Segmentation allows extracting further higher-level cues, e.g., cues related to the 

time duration of motion and pause phases. A concrete example is the Directness Index 

(DI), calculated as the ratio between the length of the straight trajectory connecting 

the first and the last point of a motion trajectory and the sum of the lengths of each 

segment constituting the trajectory. Moreover, segmentation can be considered as a 

first step toward the analysis of the rhythmic aspects of the dance. Analysis of the 

sequence of pause and motion phases and their relative time durations can lead to a 

first evaluation of dance tempo and its evolution in time, i.e., tempo changes, 

articulation (the analogous to music legato/staccato). Parameters from pause phases 

can also be extracted to individuate real still standing positions from active pauses 
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Short on Video format  

What is  
•  Pixel? 
•  Frame rate? 
•  Channel? 
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Image subtraction 

•  The difference between frames can give information 
about the change in the image between frames 
=> Information on MOVEMENT 
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Collapsing the image information 

Bevegelseskurve

(From Jensenius, 2013) 
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Bevegelseskurve

5 min

40 sek

(From Jensenius, 2013) 
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sub-
chunk

chunk Supra-chunk

0 ~1s ~5s minutter

Audio

Video

Bevegelses-
bilde

Bevegelses-
historiebilde

Bevegelseskurve

(From Jensenius, 2013) 


