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Presentation
 Joint project
 The Virtual Dancer

e Obtaining a greater interaction

 Recognizing dance movement patterns
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1. Starting up The Virtual Dancer application (computer vision part
and artificial intelligent part)

2. Analyzing the application and developing improvements
strategies

3. Recognition of simple dance movements
4. Recognition of dance movement patterns
5. Automatic generation of dance movement search patterns

6. Finding patterns without a reference
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Organization of the Exposition
« Virtual Dancer application
 The computer vision system “ParleVision”
» The work environment with the setup application and the used material
» The study carried out at the beginning of the project
 The implemented modifications in the computer vision system “ParleVision”

 Dance Movement Patterns Recognition (Part Il)
- HMM
— Recognizing Simple/Complex Movements
— Auto Generation of Complex Patterns Graphs
— Test Bench
— Conclusions
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Parlevision

gpar'le\'ision 4.0 ~ a Framework for Development of Vision Software

File Pipeline Extra 5=
)
ECameraProducer 'BackgroundSubtractor: |ShadowDetectar |Mazk ECaIcuIateCenterOfM... |MasksFromCenter | AddSub
mpufl:cé-__________
mpngh'.:ln':—\—.'_\_\_\_\_\_\_\_
bottamiaft: 2|
bottomright: 3|
R o T i T T = e, ik Hinputl
2 G = 1 RO CPROE 2 Ciies i it Ll .M e
|Entarleave ector | EMask

m T input
1:farsground rsonPresent: 0 1 mask o

Zl 0 | - [EY

_source

CameraProducer: initialized 'Philips ToUcam =5 Camera; Videao',

CameraProducer: waiting for end of Callback run to stop 'Philips Tolcam =S Camera; Video'...

CameraProducer: - exited wait loop: forcing stop of 'Philips ToUcam XS Camera; Video'..,

CameraProducer: stopped 'Philips Talcam XS Camera; Video'.

PipelineProcessor: Loading Pipeline config from 'CihWDNparlevisionData\WDancerPipelineshdefault_radialH.pvp.xml’ ...
CameraProducer: initialized 'Philips TolUcam %S Camera; Video',

ServerSink: Client Connected!

ﬂ m Frame: 004492 Frame rate: 14.96
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Material

e Hardware

— 2 computers with the following properties
* Pentium 4 2.8GHz
« 512 MB of RAM
* Microsoft Windows XP with the SP 2

— 1 camera
* Philips ToUcam XS

« Software
— ParleVision
— Virtual Dancer

e QOthers
— Human Dancer
— A black background
— t-shirts with different colors
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Port 7521

1 | Computer Vision PC
4 6 2 | Artificial Intelligent PC
3 | Camera
4 User
5 | Background
6 LAN
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GOAL OF THE
INTERACTION
(What we want to do)

ACTIONS
(What to do to get these goals)

CAUSE OF THE ACTION
(Why are we doing this action?)

WAY TO DO THIS ACTION
(How we want to do it)
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Interaction Dimensions

e Temporal dimension

TEMPORAL
_ Before the Song (Wheif occurs the fact)
— During the song con or e
(What we want to do)
— After the song
— Between songs (Whatf:cdl'tl‘é;ithese
goals

CAUSE OF THE ACTION
(Why are we doing this action?)

WAY TO DO THIS ACTION
(How we want to do it)
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Interaction Dimensions

 Goal of the interaction
— To attract the attention
— To entertain INTERACTION
— To leave a good memory R

TEMPORAL
(When occurs the fact)

ACTIONS
(What to do to get these
goals)

CAUSE OF THE ACTION
(Why are we doing this action?)

WAY TO DO THIS ACTION
(How we want to do it)
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Interaction Dimensions

Actions

— To attract the attention
 To say hello
e To invite the user
 To be seen
— To entertain
» To start the dance
« To encourage the user
* To do a choreography / chorus
» To enrich the dance
* To explain some step

— To leave a good memory

(When occurs the fact)

GOAL OF THE
INTERACTION
(What we want to do)

ACTIONS
(What to do to get these
goals)

CAUSE OF THE ACTION
(Why are we doing this action?)

» To congratulate
* To say goodbye

WAY TO DO THIS ACTION
(How we want to do it)
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e Cause of the action
— Reactive
— Deliberative (WA2>

(When occurs the fact)

ACTIONS
(What to do to get these
goals)

CAUSE OF THE ACTION
(Why are we doing this action?)

WAY TO DO THIS ACTION
(How we want to do it)
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e Way to do this action
— Verbal
— Non Verbal JrERsCTion

TEMPORAL
(When occurs the fact)

ACTIONS
(What to do to get these
goals)

CAUSE OF THE ACTION
(Why are we doing this action?)

WAY TO DO THIS ACTION
(How we want to do it)
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Interaction Tree

Interaction

Before the song

To attract the
attention

To entertain

To say hello

Reactive /
Deliberative

Verbal / Non
Verbal
To invite to dance

Reactive /
Deliberative

Verbal / Non
Verbal

Reactive /
Deliberative

Verbal / Non
Verbal

EEMCS - HMI

To start the dance

To encourage the

user

During the song

| |
[ To entertain ] [

To attract the
attention

Reactive /
Deliberative

Verbal / Non
Verbal

Reactive /
Deliberative

Verbal / Non
Verbal

To be seen ]

After the song

To leave a good
memory

To do a Choreography
/ Chorus
Deliberative Deliberative

Reactive / ] Reactive /

)

L[ | |

[ Verbal / Non ] [ Verbal / Non

)

Verbal Verbal
To enrich the
dance

Reactive /
Deliberative

Verbal / Non
Verbal

To encourage the
user

Reactive /
Deliberative

Verbal / Non
Verbal

To entertain

To congratulate

Reactive /
Deliberative

Verbal / Non
Verbal
To say good bye

Reactive /
Deliberative

Verbal / Non
Verbal

To encourage the
user

Reactive /
Deliberative

Verbal / Non
Verbal
To explain some
step

Reactive /
Deliberative

Verbal / Non
Verbal
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Interaction State Machine

A 4

Wa User
; @

To be seen
CV detection
@)
Yes To invite to
v dance (4)
Pad & CV detection To Sa(‘g)he”o

User says Yes User says No

To start the

the user

- To encourage

Random

L To explain
some step (14)

To encourage
the user (5)

\4

User says No

dance (6) —
User says Yes

Todo a
choreography

C)

o start the song

(13) Chorus detected

To congratulate

To enrich the
(12)

dance (9)

pents.
To encourage

the user (10)
m

User go out

To say good

EEMCS - HMI

bye (15)

To be seen
(11)

user
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Variables, Animations & Transitions

e What animations we could use in each state
 New animations

e Conditions required for changing the state

e Avallable Variables

e New variables
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Possible Improvements

« Animations
— To say hello moving the hand, looking at the screen center
— To bow to the user
— To clap to the user
— To say hello putting the head up

A

 Qutputs
— That our dancer could speak

 Inputs
— To recognize users’ speech
— To recognize head’'s movements

« Pattern Recognition
— Simple movements’ recognition
— Patterns recognition
— Creation of patterns automatically
— Search of Patterns
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New Added Features

-,

BackgroundSubtractor[2]

Options | Pin Connections | Achions

Current file:
E:\wcppiboka.brmp
Select background image file

E:wopphbckg.brp

Simple background subtraction
Threzhold: —

take Shapzhat for Background and Save
B ackground Subtraction Method

Threzhold Color Image M

Dilation 3 Select order
| First erosion, then diIatitM

Erosion 2

Blobs 1

Make Snapzhot for Backaround and Save l

Cloze
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New Created Pipelines

« Save Video Pipeline

CameraProducer SaveTodwi
SOUNDE: simput
F V . d P . I .
WideoProducer BackgroundSubtractor ShadowDetector Maszk Calculate CenterofM.,, MasksFromCenter Addsub RadialHistagram
topleft.
topright: 1
bottomiedt: 2|
votsmrgnt:3
cirche:
wsizaaa) mage outputol
original: 1o—m—-ri TEEERgTead g mask zinput £ - - . ion: 1
En rLeaW ServerGink
eom
1:cross_fgd
Lo Tumas
3 TRmask
Personspres:
|0: com g 5: Radius
1 foreqrouna_rsonPresent.0p 1-mask output-of | [5-Raaw comxo
Mask
input
1:mask Sutput::
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New Created Pipelines

* Pipeline with Radial Histogram

Calculatecenterdfi.., MasksFromCenter

Camera Producer BackgroundSubrractor ShadowDetecror Mask

input
1 :mask

RadialHistogram ServerSink

0:oam

1:cross fgd
2:TLmask
3:TRmask

4 : PersonaPras
Drimage autput:0 S:Radius
1:canterpaint rmSpositan: 1 :RadH [ P
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New Sent Varlables

e cumulativeHorActivityNormalized
e cumulativeVertActivityNormalized
e |[Hanc
e rHand

e cumulativeRActivityNormalized
o T

* X

*y
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Dance Movement Patterns Recognition
(Part 1) ...

Bedankt voor uw aandacht !
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