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COMMUNICATION MEDIUMS

Tel epr es enc e P&forlmantedMetidcs for intelligent Systems Workshop

A DIStance Telecommunlcatlon Paulos’s envision (2002) Tsui'sresult (2012)
A Esse ntlal tOOIS face-to-face p(HeEerwyol Face toFace
A Advantage A XTI
A Improves productivity as0 |- (S T
. ; : \/Ideo_
A Eases constrain on resources g8 soriencio
A Face to face communication = e
A Golden standard =3 ae—
- @ messaging
A How you say it is more Fos — Highiy
important than what you sa ) m leg erachve
A p y y Medium 3.50 4.00 450
Advantage Quantifying FTF with various telecommunication mediums,
A More Social richness (left from [1] and right from [2])
Reference
[1]E. Paulos, o Per s olbmb o dliethent , 6 Uni versity of California at Berkeley, 2002.
[2]K.M. Tsuiet al, o6Towards Measuring the Quality of Interaction: Communication through
,2012.
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MOTIVATION

- Improve the existing telepresence robot in term of social
presence.

- Two aspect of the works were explored
1) Physical appearance (EDGAR) ?.
2) Operatord6s interface (PLB) \
W
Face to Face
[ )
o EDGAR
o A Wider range of nonverbal cues; less
8 certain postures
2 A Life-sized system
= A Rear projection robotic head for
S realistic face display
2
o Existing academic TPR
g A Wider range of nonverbal cues
e A Smaller systems (Mebot and Hasegawa)
Q A Control systems contradict each other
PRoM1] A Passive model controller
° A Natural Interface
Commercial
A Limited nonverbal cues
A Semi-autonomous behavior
>
e Anthropomorphism in term of appearance and functionality
ﬁ%m& O0Per s obmido dlierheent , 6 Uni versity of California at Berkel ey, 2002.
[2] C. Breazeal, o0 MeBot : A robotic platform for socially embodied telepresence, 6 in The 5th ACM/
international conference on Human -robot interaction, 2010 .
[3] K. Hasegawa and Y. Nakauchi, o Pr el i minary Evaluation of a Tmoliossfjoresence Robot Conveying Pre

Avoi ding Speech GCoohféranceined, 8043. 6 i n hai
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SUMMARY: REVIEW OF THE
OPERATOROS | N°

High Low cognitive High in safety flg)?t?ﬂli?y
expressiveness load (Ensure well- p t )
(Promote social (Promote being ( rorr}o € " - et
presence) telepresence) interactant) S€amiess =
conversation)
Telepresence
Robot without v
gesture
MeBot [ v
Hesagawa [@ v v
[Gamzeee] [Femoanes | 2
Speaker s Micraphane i
ol Recognition-
synthesis model v v
(local) B! ~ 4
Recognition- [
synthesis model v v v —-—
(Distributed) © rrrrerey
MeRhhfsn
Reference
[1]C. Breazeal, o MeBot : A robotic platform for socially embodied telepresence, 6 in The
5th ACM/IEEE international conference on Human -robot interaction, 2010.
[2] K. Hasegawa and Y. Nakauchi, oPr el i minary Evaluation of a Telepresence Robot

ConveyingPre -moti ons for Avoi ding Spcendertceend013i si ons, 6 i n hai

[BJH. Park, E. Kim, S. J-baseg gest@erecog8itionféraobok, o HMM

c o nt r oFRatter recognition and Image Analysis , 2005, pp. 607 8614.

[4] 3. M. Susskindetal., 6 Gener ating Facial Expressions with Deep Belief Nets,o6 in

Affective Computing, Emotion Modeling, Synthesis and Recognition, 2008.
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Operator-end

Display screen Video camera
Speaker Microphone
Natural interface
Microphone
Speaker
Video camera
Robot’s neck

| Motion capture |

Display screen

Robot’s arms

Internet I l

Associator
Encoders Decoders
Gestures § .
> H_ ......... 1 >
| > r > —> I
Facial expression —
> - | > —> —
User Identity N !
§ - l -
Vocal variety -~ (] -
- -

L
GENERAL FRAMEWORK e

A novel flexible model that exhibit expressive nonverbal cues without
compromising _safety and operator _cognitive load

A Perception -link behavior system integration
A Encodes various features into their styles

A Convolution Neural Network with Restricted Boltzmann machine and Sample Reference
Poollng ] [1] H.Leeetal, 6 Convolutional deep b
A Associates style of various features, both operator and interactants S e ronm ot oo D Annual
A FUSION adaptive resonance theory 2] I[g;e;na}FionaItCIonfEer?nceton I\I/Ialch_ine Learning . r,]2009. |
. Tanetal.,, 0 n e Il gence roug
A Decodes the current state based on the style and the previous state. o e Sope T ed theory for
A Factored gated restricted Boltzmann machine B3] BIR Memisevic and G. EB. Hinton, oL

represent spatial transformations with factored higher
order Bol tz man Neurakcontpiutatiens , , 6
2010.
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Labeled encoded signal
o o @O [©
ZL1=T:Zszj 265 ; S é’PIG)T s o] .
9 @ ©
REVISITING 7B BT

ENCODER | - .

A Reuvisited gestures 9 : @; © ; Convoluted weight
encoder - 30| a|O

A Additional database s |

A Compared various | @ : ®i @; o
unsupervised method L LR TR 21T

A BOW & Kmean [ZL Br sl aA'I
A BOW 3 GMM Window of size T__1==1=======-=--- L 1
A CNN-RBM-Max i ! -

A Evaluated via intra and 4 a! 3 al |
inter cluster distance ! : ] I
between known label. o | %5 i b s ol %5 "

:_ __________ E_Convoluted window of size ¢ :_ e _;

Convoluted Neural Network via
Restricted Boltzmann Machine
and Max pooling



