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(57) Abstract: An edutainment platform comprising puppets built with the platform technologies presented herein make toy char-
acters exhibit emotional sensitivity and social intelligence and adaptability, giving the impression of being alive and growing with
the child. One or more puppets are capable of performing puppet behaviors including movement and playback of sound. Puppet
behaviors are encoded as meta-data associated with a story such as a TV show or video game. A puppet base station receives the
story and associated meta-data and instructs the puppets when to exhibit certain behaviors. The puppets also contain a variety of
sensors to gather information about their surroundings. Sensor data is analyzed by puppet base station or the puppet itself in order
to determine behaviors that should be performed in response to the collected sensor data.
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TELE-PUPPETRY PLATFORM

CROSS REFERENCE TO RELATED APPLICATIONS

- [0001] Th1s appllcatlon claims the beneﬁt of U.S. Prov1s1ona1 Application No.

6 l'/28_8’,‘67:_4',.:ﬁ1ed -I_)ej_cernber 21, 2009, which is 'rncorporated by_.:reference in its entl_rety.

_'.BA'CKGROUND i

: [0002] ‘Smart toys such as robots ;or- interactive dolls are increasingly being made to give

" the impression of lntelhgence and behayloral 1nteract1v1ty w1th chlldren These toys fall short
. of the 1deal obJectrve because of several limitations. - | |

| ‘[0003] Flrst cost 1s a major concer. Sophlstlcated‘ toy behavror can only be‘ currently

: inlplemented using a combination of software and hardware that dramatlcally increases the -
. cost of toy. Second,there is also the lirnited space inside a toy puppet or doll to include all
the necessary electronics, sensors, and mechanisms. Therefore, most current 'smart toys' are
~ not really smart at all due to the limited hardware and software capabilities built into them.
This limits also the fbehavioral_reper_toi_'re that can be prograrnrned into them.
. | [0004]  The trade-oﬂ' between sophlstication and.-j hardware costs, typically results into the
11m1ted interactiyity. bullt into such't‘oys. Interactivity inyolves ic_ommunication and y-
responsiv'enessj to si)eciﬁc situations and contexts. Hovyever, rnost puppets and dolls lack the
necessary abilities to recogniie s'peech;or gestures and' respond verbally and nonverbally, e.g.,
facial and head gestures. Such communication abilities are necessary for a believably
responsive toy charaCter Ther‘e are CaSes however, that voice5 -capabilities are included in the
: toy The novelty 1ntroduced by thls feature qulckly drops as the child realizes the toy s1mp1y o
repeats the same phrases 1f the toy's recorded ‘voice’ storage is 11m1ted and has no means of

being updated.
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5[0005] This conﬂuence of factors between cost, limited communicative and behavioral
_Erepertoue is the maJor reason there 1S lack of toys that are smart and emotionally responsrve.
; I.It' is interesting to note that anim’al'pet'ssuch' as dogs and parrotsjcan be more intelligent and

‘ .emo.tionally respo.nswe compared to. the most expensrve toy robots currently available

: .[0006] The solution presented in th1s invention takes 1nsp1ration from the successful

; children ] entertalnment 1ndustry that rehes on puppetry TV shows for children like Sesame |

-Street the Muppet Show and Bamey use puppetry to create the: characters that have made
: th'ese shows popular with children. To Q:Chlld, these characters look real because the
characters have names personalities and individual stories. Also each episode deveIOps the
'lcharacters personahty wh11e being used for teachmg simple concepts to children The key
- '.'elements that make a puppet character behevable and likable are the followmg -

e Natural human voice ’andspeech. The voice is unique to the character and is
consistently used throughout the 'lifetime’ of the character.

e Synchronized head and mouth movements. Timing with the voice and story is
important. Nonverbal communication is conveyed through these channels and is
critical to giving the appearance of believable human-like interaction.

e Theuse of _t'unny stories or episodes. Each episode uses a consistent set of themes

~"that trlakes a mini-universe tor the characters; that inhabit it. |

» Each charaCter has a con'sistent and unique personality. F or example, a:puppet
character has certain key phrases or expressions that he regularly uses.

. Each character has. a perceived age and intelligence that is *slightly older than the
child. - -

. 'Most characters have n'o:n-:human forms Typically; their bodies are animal—based

v: or dmosaur-like or even monster-based The use of cartoomsh appearances avords .

the well documented uncanny valley effect that people experience when. the
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. artiﬁcial simi'litude to the human form or behavior is very near but not perfectly
human.
Typically has fur hke a bear or a monster or feathers like a bird. This adds

additlonal touch modahties assoc1ated w1th comfort

' 5 [0007] A‘ Successﬁll children s TV shdws have all these.elements but children experience it
through a limitlng medium that is ﬂat (two dimensional v1deo) Also 1nteraction w1th the o
;' characters is 1mposs1ble Despite these limitations children can relate with the show and the
, story which can sometimes includes real humans or even children Outside the show, in real
' life the children are; motivated to buy the furry doll to try to recreate the TV experience by
- "'1nteract1ng w1th 1t usmg their 1mag1nation and the remembered stones or personalities from S
the show. The experience is not full because the toy doll does not behave like the one in the
: show and relies solely on the creativ_e ir_nagination of the child.
| ~[0008] In TV scenes where a puppet interacts with a human child another key insight
emerges: social-behavioral fidelity 1s paramount over fidelity to human-like form. The child
believes and accept__s the puppet as af real social being capableof displaying emotions through
. v_o'ice_ qualities and _human-like cor'rectr_iess of nonve_irbalj-cues v'-s"uch as head nods and facial
| ex'pressionsv (such as blinks or eye/eye:-brovv movements whenl; such abilities are built': into the
puppet). Social behavioral fidelity also‘f' means responsiveness and senSitivity to the child's
emotional state in addition to the context of the scene. This life—like puppet behavior is
possible in traditional puppetry becauise the puppet is being controlled by a human, the
i | puppeteer who can detect the emotlonal state of the Chlld and is sensrtive to the ongomg
' 1nteract10n between the child and puppet Sl
[0009]  The motivation for developmg this platform is to make these toys come alive w1th:' :

the child by prov1dmg the technologles to make puppets behave like the ones in the T™v show.
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-:The platform bnngs the puppeteer S mtelh gence beyond the stage or recording studro and into

every playroom and 11v1ng room. Wlth the platform, an ongomg toy-character umverse can be‘v
_ unfolded and adapted to the chrld's age and personal hrstory w1th the puppet Hence, the |
: puppet can become a fnend teacher compamon and guardran to the child. -

g [0010] The present 1nvent1on and 1ts various embodrments create an ecosystem beneﬁc1al

' for chrldren 's TV show-producers toy compames game’ developers parents researchers and

children. Producers of current chrldren s shows using puppets can use the platform to make

| thelr stories more 1nteract1ve by creatlng puppet behavior databases for toy puppet verswns of

' the1r characters .Toy compames can’ use the platform to‘make more socrally 1nteract1ve

- puppets w1thout srgmﬁcantly ra1s1ng the cost of the toy Updatlng puppet behav1ors by

| 'contrnually creatmg more sophrstrcated puppet behavror databases prov1de new revenue

, streams for toy companies, TV show producers, or 1ndep_endent developers. Game developers

- for the console market can now target the younger age group by creating a new type of game

- environment where one of the characters is present with the player as a robotic puppet and is
also the interface to the game. Parents benefit by using online services that can keep track of
the child's behavior and long-term development while pl:aying with the puppets. Researchers
in human-robot interaction will have a stable_' platform to -c_onduct studies and also arobotic '
o platform for testing advanced intelligence routines that can recognize emotions and.react
naturally to the ch11d Such research can be eventually be usedby developers toy companies,
and TV show. producers Fmally, the chrldren beneﬁt by havmg a toy compamon while
learning from a TV show or while playlng a computer game wrth the puppet.
[0011] Other advantages of the present 1nvent10n become more apparent by a more
detarled descrlptlon based on the followrng embodrments of the present 1nvent10n and the

accompanymg draWrngs. ‘:" "
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' SUMMARY

[0012] A platfonh and syste'm forg making robotic toys-or puppets that can behave as if it

N 18 part of an ongomg ch11dren s. TV shovy or computer game whlle simultaneously bemé

: responswe toa Chlld user A puppet can take on a varrety of appearances In general a

: puppet resembles a character or even an obJect ina story and is able to exh1b1t behav10rs that. .
create a more immersive experience for the user. The platform consrsts ofa puppeteer base

or puppet base station that isin commurrication with one of or more puppets within its range.

- The story meta-data ‘for‘various medi‘a fOrmats such as televisiOn shows and video games,

i and correspondmg puppet behav1or database are downloaded from the internet usmg onlme

' puppet servwes Real t1me sensor data.from puppets 1n combln.atron w1th decoded story
- 't1m1ng and meta-data 1s analyzed at the puppeteer base to select the approprrate puppet a»
behavior consisting of joint movements and voice data whlch is played back by the puppet
~ The puppet base station transmits information to the puppet indicating when a certain puppet
behavior or action should be performedﬁ Puppet behaviors are developed and tested using
__: puppetry development tools and to make stories or games compatible with the platform. In
: another embodiment .of the present lifny'ent_ion_, a telepuppetry-based business method is
f- provided. ’ | o -

Brief ﬁescripﬁon of the Drawinés
[0013] FIG. 1 is a diagram shovying the elements of the platform in its vprefevrred
embodiment; . . -
[0014] FIG. 2 is a block diagram of a puppet showlng its yarious functional elements;
3 [0015] FIG 3i 1s a block dlagram showmg the functlonal components of the puppeteer
base in one embodlment ” l | |
[0016] FIG. 4 is an altematlveembodlment of the puppeteer base; and

[0017]  FIG. 5 1s an embodlment of the puppetry development tool.
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;[0018] The ﬁgures depict various .embodiments of the present invention for purposes of
‘ _1llustration only One skilled in the art w1ll readily recognize ﬁom the following d1scussron
o fthat alternative embodrments of the structures and methods 1llustrated herein may be »

) employed-Without departmg Lfrom the.prlnciples of the invention described herein. .

iDE.T-AILED DESCRIPTION
- [0019] Refernng to Figure 1, the pnmary goal of thlS entlre system listo prov1de alive-

puppetry experience for a child whlle watching a compatible story 220na v1deo display

5 dev1ce 14 such as a TV It i 1s de51gned such that the puppet is phys1cally in the presence of. the -

- _child and behaves ina way that is responsrve to the Chlld as well as the context prov1ded by : o
lthe story 22. One scenano by way of example is that the puppet s1ngs along w1th the other
- characters in the story 22 or even asks _-the child to sing along. Another scenario is that the
puppet can ask the child to participate by asking questions that can help one of the other
‘ characters in the story 22. This technique of using puppets 12 to ask the child watching the
TV is used oﬁen in children's educational TV shows. However, unlike the traditional TV

| shows this time the puppet is not on the TV screen but right bes1de the child. In this manner,-
| _ the educational and entertalnment beneﬁts of children's TV shows is enhanced by the live
‘interactive presence that traditional ﬁpuppetry provides. ‘

[0020] To realize this live pupp:etry experience, the telepuppetry platform is a system
comprised of one.or more robotic puppets 12 that are inv wireless communication 24 with a
puppeteer base 10.. The puppeteer base 10 controls each puppet's motion and speech The
puppeteer base lO also receives all the sensor data ﬁom each of the puppets 12 for "
1nterpretation of the chrld responses to the ongomg story 22 The story 22 can take the form |
of alive children s show v1deo episode or one downloaded beforehand from the Intemet 20

using a set of online puppet services :1:8 and stored on the puppeteer base 10. In another
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‘embodiment, a story 22 may also take: the form of 2D or 3D garrie environment with the
.‘ ;puppet servrng both as a character and the game 1nterface to effect changes in the story line.
_.ﬁ ’[002 1] The system also 1ncludes a set of puppetry development tools 16 that prov1de the
; means to make storres in the form of v1deos or games compatlble with the platform The set
: of_ puppetry development tools 16 jalso prov1des the means for creatmg and test_rng puppet
behaviors and different combinationsf of fpuppets 12. The set of puppetry development tools
_. 16, made available via the Internet 2(l can be used by both professionals and hobbyists to
. make new puppet behavrors for old stones OT new stones for old puppets 12 Stones and
f 'puppet behav1ors developed usrng the tools can be pubhshed for both free and commerc1a1 o :
' ‘ use usmg onlrne puppet servrces 18 Onllne puppet serv1ces 18also provrde the user |
: '®Mumty access to an onlrne lrbrary of stones and compatlble puppet behavrors that ‘can Ibe R
- downloaded individually or, preferably,; automatically by subscription to educational services
| supporting the platform. Online puppet fservices 18 extend the possible uses of the platform
' beyond puppetry. For example, parent-:centered services can take advantage of the platform
- by monitoring their;children's behavio_r and learning progress through the collected puppet
sensor data that may be analyzed professionally by educators or child behavior specialists.
The insight gained from the analysis of child behavioral -data recorded using the puppeteer
: base 10 can be used for customiiing puppet behaviors that are ;speciﬁc to the child's stage of
emotional, intellectual, and social development. |
[0022] Referring now to Figure-:2 a puppet includes a main.controller.42 memory
storage 44, power supply 36, wrreless communrcatron 24 Jomt control 38 sound speakers 30,
and various sensors. The main controller 42 runs a soﬁware program that manages the
different functlonal elements of th_e‘puppet. The main control-l‘er 42 may be implemented
using mrcrocontrollers or srmllar rmcroprocessors wrth adequate computmg capabrlrty as can

be determined by those familiar in the art of embedded systems Memory storage 44 is
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fincluded for storing thepuppet soﬁware and for storlng of pararneters related to the operatlon
; of the puppet Memory storage 44 may take the form of SOlld state memory devices such as
B ﬂash memory Wthh have low power consumption and hold data ina non-volatile manner A
' : puppet also has a power supply 36 umt that prov1des electrrc power for all electromc
components and Jomt actuators 40 Typ1cally, removable batteries that preferably are
B rechargeable are used for supplymg the necessary power -
: [0023] ‘The w1reless commumcation. 24 element proyides th_e means to communicate with
: the .puppe'teer base 10 in an untethere_dj. inanner:to allow ﬂex1b111ty in the use of the puppet
- while increasing safety ;for the intended "child 'users oi’ th:e: puppet The specific mecjhanism.for
wireless commumcatlon 24 should provide sufﬁc1ent bandw1dth to allow real-time transfer of
j "sensor data from the puppet to the puppeteer base 10' and.the receipt of. real time behavwral )
commands to the puppet. For example, any of the WiFi standards such as 802.11a/b/g/n or
- Bluetooth communicationcan be used for the wireless communication 24. The use of
~ common wireless standards can help: reduce costs and are constantly improving in important
features such as power_ consumptionfand communica'tion_f bandwidth.
[0024] | The joint control 38 element oi’a puppet pro'vides a:;means to control puppet joint
: " motions by controlling one or more joint actuators 40. lt »uses the jointsens_'ors 41 f:orj |
 feedback to implernent an algorithmf for controlling one or rnore variables such as position, ‘
yelocity, and torque. This algorithmlfﬁf controlling joint variables may be implemented in
hardware as dedicated circuitry or as s0ﬂware routines runmng in the main controller 42.
Desired puppet movements are executed by the main controller 42 by sendmg the appropriate
- s1gnals to ]omt control 38 wh1ch then" executes the control algorithm for controlhng each ]omt
| actuator. : | . B . | |
[0025] - "Each puppet includes sensors for sound, proprioception, touch,: and visi.on. A

sound system 32 captures signals fr_om: the microphone 28 and also plays back audio via the
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. fspeakers 3(l it drives One or.more touch“sensors 34 placed at strategic locations on the
'_: puppet‘s skm are used for detectlng tactlle gestures recelved by the puppet The Jomt sensors
.; 41 of the puppet prov1de the propnoceptlve feedback In combmatlon w1th touch \
_» | propnoceptlve feedback can be used for detectlon of gestures such asa chlld shakrng the
- puppet‘s hand a ch11d tapping the puppet's face or head, ora ch11d hugging the puppet. One or
more cameras provrde visual sensory data for the puppet All sensory 1nputs are sent to the
puppeteer base 10 for real t1me analys1s recordmg and 1nterpretat10n Although some

_ _' vm1n1ma1 processmg of the sensor data may be done at the puppet it is preferred that the

o A computatlonally demandlng processmg be performed at the puppeteer base 10 wh1ch has

o 'more s1gn1ﬁcant computrng resources In effect w1thout the puppeteer base 10 a puppet
”cannot demonstrate the‘ sensrt1v1ty to_- the ongoing story 22 and _responses of the chlld.:'It '
‘requires a puppeteer base 10 that has the computational intelligence to interpret the puppet's
sensors and coordinate the puppet's movement and speech in relation to the ongoing
-~ interaction betweenvchild story 22, and puppet

[0026]  The elements of the puppet as shown in Fi igure 2 are shown separately, but in

: practlce as is known to those famrhar to 15 the art of bulldlng electronic systems, these may

be highly 1ntegrated into just a few Integrated circuits using a system-on-a-ch1p‘des1g11, for

. .example. ‘The variety of sensors that can be used is numerous and those shown in the Figure 2

are by way of example only, to 111ustrate the funct10na11ty of the puppet For example,

accelerometers can be included to detect ‘various puppet movements such as when the child
shakes the puppet's body, hand or. head Another poss1b1e sensor is a gyroscope and
electromc compass that can be used for determ1mng the orlentatlon and movement of the

. puppet 1n relat1on to the v1deo dlsplay devwe 14 the ﬂoor and the ch11d |

[0027] | Now refemng to Flgure 3 we d1scuss one embodrment of the puppeteer base 10.

Each puppet can receive and execute movement commands and playback audio received
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;w1relessly ﬁ'om a puppeteer base 10. Each puppet also commumcates wirelessly to the
) puppeteer base 10 the sensor data it recerves from puppet‘s m1crophone 28, camera 26, touch ‘
: sensors 34 Jomt sensors 41 l’uppet Jomt commands 70 and v01ce data 72 are sent from a
_> _’ puppeteer base 10 to one or more puppets 12 within 1ts range A collectron of puppet Jomt
commands 70 and vorce data 72 make up a puppet behavror database 66 that are spemﬁc for a
' _: vV eprsode for a children s show (here called a story 22) and are downloaded to the
puppeteer base 10 via the Intemet 20 The v1deo for a story 22 1s watermarked w1th trming
- :_data 54 and story meta data 52 that is detected by the puppeteer base 10. |
! ?:[0028] The operation of the puppeteer base 101is explamed by showmg the relationships
o between the 1ntemal functlonal blocks one or more puppets 12 and video display devrce 14 e
| ’Watermarked v1deo ASO from lrve TV.or a recorded TV show contalmng embedded time and -
~ story meta-data 52 is obtained using a video capture 48 device. The captured video is
_‘ processed by the meta-data decoder 46 to extract said timing data 54 and story meta-data 52.
At the same time, sensor data from each puppet is continuously sent to the puppeteer base 10
| for processing, interpretation'and recording. lnterpretation of puppet sensor data is done by
the sensory 1nterpretat10n module 56 contaimng one or more of the followmg submodules
speech recognition 58 gesture recogmtlon 60, tactile gesture recogmtron 62, facial expressron
| recognition 76, face recognition 78, -emotlon recognition 80. To assist in recognition and
interpretation of the sensor data, the context of the story 22 is input to these modules in the
form of the extracted story meta-data 52 and timing mformatlon The outputs of the
recogmtion modules and the story meta-data 52 and trmmg data 54 are used by the behavror
| selectlon loglc 64 to choose and appropnate behav1or for the puppets 12. The puppet
behavior selectlon logic 64 uses.a puppet behav1or database 66 approprlate for the story 22

being played. The selected puppet behav1or 68 is translated into Jomt commands 70 and voice

10
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: "j'data-' 72. These Jomt commands 70 andv01ce data 72 are sent to:‘the puppets 12 using the
- f wrreless cornmum‘catron 24 means between the puppeteer base 10 and the puppets 12
: [0029] In each of the puppets 12 the rece1ved Jomt commands 70 are executed by the
' f Jomt controller to move the actuators 40 of the puppet to effect the desired motion. J oint
commands-70 may take the form of Jomt position, ve1001ty, or torque values Voice data 72 is
' played back on the puppet's sound system 32in synchrony w1th the puppet’s mouth, head and
- body movements In th1s partlcular embodrment 111ustrated by Frgure 3, the puppets 12 can be
) :made to appear to be part101pat1ng w1th the story 22 bemg shown onthe TV, Also smce the
- | puppet behavror 68 is dependent on. the 1nterpreted puppet sensor data, the puppets 12 can be | ;
; made to appear naturally respons1ve to the child's verbal and nonverbal responses and the )
' 'chlld's emot10na1 state. The puppeteerbase 10 can be 1mp1emented using a computer such as
-a desktop PC, laptop, or entertainme'ntjPC equipped with a yideo capture 48 device, internet
_‘ 20 connectivity, and a compatible wireless communication 24 device. Altematively, it can
- also be implemented on a gaming console with intemet 20 connectivity, a compatible
wireless communication 24 device, and an external video capture 48 device attached to the
console by standard ports such as the universal serial bus tUSlé).
[0030] Referring to Figure 4, another embodiment of the platform is illustrated. In this
: ‘embodiment, the puppeteer base 10'implemented either on a PC or game console, such as the
XBOX 360 orSONY_ PlayStation 3 , and the video and audio is generated by the said PC or
game console. Th'e.story 221s implemented as a computer game using standard 3D or 2D
game technology for the said PC or game console platforms The story meta-data 52 and
t1m1ng data 54 1s extracted from the state of the game engme 74 1mplement1ng the story 22
Slmilar to the 11ve TV embodiment the story meta-data 52 t1m1ng data 54 and: the 1nterpretedv
puppet sensor data are used by the behav1or selection loglc 64 to determine the appropnate

puppet movements and voice response of each of the participating puppets 12. Such joint

11
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- _:movements and vorce data 72 are retneved from a puppet behavror database 66. The selected :
- : _]olnt movements are translated as Jomtucommands 70 and together with the v01ce data 72 are
o sent to' each of the puppets 121 via the w1reless commumcatron 24 link. What is dlﬂ'erent in
this embodrment is that the selected puppet behaviors are used as 1nputs to the game engine
74. The progression of the story 22 is_' t_hus affected by the puppet behavior 68, which in turn
is ;inﬂuenced by the detected verbal and nonverbal responses of_the child. Thus, in thjs

l ernbodime'nt ‘the .use‘ ofa garne engine -74 allows for extensive"story 22 branching - the path

o through wh1ch is- determlned by the chrld by 1nteract1ng w1th the puppet The puppet or

S ,puppets 12 can be cons1dered a: novel garmng 1nterface where speech and gestures can be _ e
’ used to cornmunlcate w1th each puppet For example at one polnt in the story 22,a ch01ce
: ”between two doors must be made and at that point the puppet can face the child and ask
*-"which door do you; think we should take? " The child can respond by pointing or say "let's
" take the left one". The gesture recog_rxition 60 module uses the video coming from the camera
' .2_'6.'of the puppet and the story 22 context (that there are 2 doors, one on the left, one on the
. right) to infer the child's answer. If the response was verbal, the speech recognition 58
module would interpret the child's response. In the event that the child's response cannot be
inferred, the behavior selection logic 64 could make the puppet ask the question again or ask
if the child wishes to do something else (if the emotion recognition 80 system has detected
boredom, for example). The possibilities are only limited by the creator of the story 22 and
the assocrated puppet behavrors compatlble w1th the story 22
[0031] Referrmg now to Flgure 5 an embodlment of the puppetry development tool for
creating and testlng puppet behav1ors for use with v1deos of chlldren s shows is discussed in
detail. Thrs soﬁware runm_ng on ,a;lfC or ‘workstation 1mports yldeos and prov1des the means
to encode story me.ta.-data'52.“into"the yideo frames using standard digital watermarldng

techniques. It also_'interfaces with one or more puppets 12 to capture the joint movements

12
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- EWhICh can, be 1mt1ated by chckrng the puppet record button 98 Recorded puppet movements
- ;and recorded puppet voice data 72 are saved together w1th the story meta-data 52 in a puppet '
_ behavror database 66 The use of the software is similar to vrdeo ed1t1ng software packages

: fl and is d1scussed 1n the succeedmg paragraphs | |
[0032] There is a story t1me11ne 82 that shows the timing relationship of the tracks that
.; make up a story 22. The first track is the v1deo track 88, contalmng at least one video clip 90
5 _-of the story 22 The ed1t1ng and encodmg process typrcally begms by draggrng one of the |

- v1deo chps from the v1deo chps collectlon 102 onto the v1deo track 88. Then there is at least ‘ :

- v one audlo track 104 contalmng the onglnal sound of the v1deo c11p 90 is loaded A puppet is :

o selected whlch creates at least one puppet voice track 92 and at’ least one puppet movement

'track 94 for each puppet supportmg the story 22. Then there is the meta-data track 96 that

_. -contains the meta-data segments correspondrng toa partlcular scene in the video. Playing

-' back the story 22 can be done using « e1ther the timeline controls 110 or the video playback
' controls 112. The Vldeo scene correspondmg to the current time is displayed in the video
previevv 84 ’win'dow_i. If puppet 'movements are available for that scene snapshot, the puppet
preview 86 displays the current pose of the puppet.
[0033] Puppet behaviors can be re_c_orded using a puppet connected to the PC or
" workstation runmng the puppet development tool. This puppet is operated in passive joint
mode or puppeteering mode when recording the joint movements. The puppet can also be
: ; controlled to demonstrate playback of the movements durrng the editing process. The speech
o of the puppet is reoorded onto the puppet voice track §2 usmg an actor's voice. Puppet |
| playback can be controlled usrng the puppet playback controls 100. A 3D graphlcal
representatlon of the puppet is also shown in the puppet prevrew 86 wmdow Th1s 3D puppet
is animated durlngj recording and playback of puppet joint movements. Puppet behaviors can

also be synthesized using the puppet development tool or selected from various pre-define

13
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- puppet .behaviorsl Puppet behaviors are then .encoded as meta-data associated thh a story
o f such as a TV show or v1deo game i ‘ . -
B [0034] Story meta-data 52 can be edlted on a per scene bas1$ The meta-data segment 108
' hrghlighted on the timelme is shown in detail in the meta-data ed1tor wmdow 114. The
valid1ty of .the meta-data syntax is checl(ed against an xml schema describing how such xml
| d0cuments are formed.. Asan example :RRL a Rich Representation Language can be used as
_' . the .xml standard for describing scenes characters semantic content and the 1nteractlon
. ' :between characters To support multiple standards and conversion betvveen them‘ an
- ontology-based description language is more suitable The meta-data is encoded in thevrdeo o
- :by pressmg the encode story button 106 Altemnatively, only timmg mformation can be
“encoded in each video frame to reduce. the amount of data bemg encoded using digital
watermarking techniques. The timing data 54 can be used at the puppeteer base 10 to retrieve
the appropriate. story meta-data 52 tliat was downloaded and stored in the puppeteer base 10
in advance. _. | | ) |
[0035]  The creation of puppet behaviors and story 22 editing takes a different process
when the puppetry development tools 16 are incorporated as part of a-game development

engine. Each puppet is a character in the game or story 22 but also serves as the input device

' to substitute for Joystlck or game pads ‘The puppet can be simulated in 3D graphics with its

physical behav1or modeled to represent the real puppet However not all the sensmg abilities
- of the puppet can be s1mulated dunng game development For example the tact11e Sensors
which can ‘be located 1n the vanous parts of the puppet are difﬁcult to s1mulate using mouse
and kcyboard It would be’ s1mpler to use a real puppet durmg ‘game development That way,
during_ testing, touch responses are s1mply done by physwallytouching the puppet. Another
example is detecting visual gesture:re:sjponses. Since the camera 26 is presumably mounted on

the puppet in the head, gestures can only be recognized if the :child or user is within the field

14
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: of vlewlof the puppet’s camera 26.. The behawor selcct1on loglc 64 in thlS case should start

3 the "face the child" behavror wh1ch could result in head movement before askmg the E

- _"Aquestlon Such detalls are best ant1c1pated when real. puppets 12 are used durmg game or

g story 22 development |
[0036] . The foregoing description of the embodiments of the invention has been presented
‘ for the purpose of 111ustrat10n 1t is not 1ntended to be exhaust1ve or to limit the invention to
- .the precrse forms d1sclosed Persons skllled 1n the relevant' art can apprec1ate that many
K ;modrﬁcatrons and vanatlons are possrble in llght of the above teachmgs
e '_[0037] l In addltlon the terms used to descnbe vanous quantrtres data values and
- computatrons are understood to be assoclated with the appropnate physical quant1t1es and are
“merely convenient labels apphed to. these quantities. Unless spec1ﬁcally stated otherw1se as
. apparent from the following discussion, it is appreciated that throughout the description,

: d1scussrons ut1hz1ng terms such as processmg or computmg or “calculating” or -
“determlmng or the 11ke refer to the actron .and processes of a computer system or srm1lar
electromc computrng devrce,-_ which m_ampulates and transfonns data represented as physical
(électronic) quantitle__s within the computer system memories or registers or other such
information storage, transmiSsion, or 'dlsplay devices.
| [0038] Embodlments of the invention may also relate to an apparatus for performing the
operatlons herein. Th1s apparatus may be spec1ally constructed for the requrred purposes or
- 1t may compnse a general-purpose computrng dev1ce selectrvely actlvated or reconﬁgured by_
a computer pro gram stored 1n the computer Such a computer pro gram may be stored ina .
computer readable storage medlum; such as, but not 11m1ted to any type of d1sk 1nclud1ng ?
floppy disks, optlcal d1sks CD- ROMs magnetlc-optlcal disks, read-only memories (ROMs),
random access memones (RAMs), EPROMs EEPROMs, magnetrc or optical cards,

application spemﬁc integrated c1rcu1ts‘ (ASICs), or any type of media suitable for storing
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electronic instructions, and each coupled to a computer system bus. Furthermore, the -
' computers ret‘erred-to in fthe speciﬁcation may include a single processor or may be
: archltectures employmg multlple processor designs for 1ncreased computing capability.
[0039] Embodrments of the 1nvent10n may also relate toa computer data signal embodied
in a‘ camer‘wave where. the computer data s1gna1 1ncludes any.embodiment of a computer
- pro gram product or other data combinatron described herein The computer data si gnal isa
j product that is presented in a tangrble medium and modulated or otherw1se encoded ina
' camer waye transmitted according to any sultable transm1ss1on method .- |
[0040] The algonthms and displays presented herem are not 1nherent1y related to any
- partlcular computer or other apparatus Various general-purpose systems may also be used
‘wrth pro grams in accor'dance with the teachlngs herem, or it may prove convenient to
: »construct more specialized .apparatus‘ to perform the required method steps. The required
: structure for a variety of these systems_' will appear from the description above. In addition,
embodiments of the: invention are not Adescribed with reference to any particular programming
language. It is appreciated that a varlety of programming languages may be used to ,
implement various embodiments of the invention as described herein,- and any references to
specific languages are provided for disclosure of enablement and best mode of embodiments
. of the invention. |
- [0041] - Finally, it should be noted that the language used 1n the specification has been
principally selected for readability :andfinstructional purposes -:'and it may not have been
selected to delineate or c1rcumscnbe the 1nvent1ve subject matter Accordingly, the d1sclosure _
of the embodiments of the mvention 1s‘ intended to be 1llustrat1ve but not lumtlng, of the

scope of the 1nve_ntion, which is setfforth in the following claims.
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- 'What is claimed is:

1. | : A rnethod for,operating atele-puppetry piatfonn,f the method comprising:
rece1v1ng data 1nc1ud1ng puppet metadata and story data, the puppet metadata
comprlsmg behav10rs to be perfonned by a puppet and timing data that
B assoc1ates the behav1ors to be perfornied by ,th.e puppet with one or more
| pomts in tlme of the story data
_f ;‘dlsplaymg uideo based on the story data on a dlsplay screen;
analyzmg the puppet metadata to determlne ﬁrst 1nstruct10ns for the puppet the
ﬁrst 1nstruct10ns conﬁgured to cause an output response by the puppet
transmitting the first instructions to the puppet;
receiving data from the puppet, the data from the puppet comprising sensory input
' obtained from sensors on the puppet; - |
generating .second instructions based at least in part.on the data received from the
puppet, the second instructions configured to cause an output response by
the puppet; and i

transmitting the second ins_tructions to the puppet.

2. The method of claim 1, wherein the second instructions are generated by the

© puppet;

3. Themethod of claim 1, wherein the second instructions are generated by a
puppet base station, the puppet base station conﬁgured to rece_ive the data including the

| _ puppet meta data and transmit the first instructions to the puppet;

4. The method of claim 1, wherein the tele-puppetry platform is implemented on
a gaming console.-

17
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| 5. - The method of glaiin 1, wherein the telefﬁﬁppeu;& platform is implemented on

- a computer.

6. ~ The rﬁethod of claim 1, wherein the b_ehdvio_rs to_fb,é performed by the puppet

- include movement.

7. The method of claim1 ,wherem the be;héyjipl_'s to be performed by the puppet

" include playback of sound.
8. " The n_iethod of CIaim' 1, wherein the story data d¢scribes an ihteraétiVe_ game. .

9. . The rhethod of claim 1, fWherein the puppet metédata and story data are

~ obtained from an online distribution service.

~10.  The rhethod of claim 1, "wherein the sénsofs on the puppet include one or more
microphones.
11.  The method of claim 1, wherein the sensors on the puppet include one or more

proprioceptive sensors.

12.  The inethod of claim 1, wherein the sensors on the puppet include one or more

touch _.sen:sérs, R
13. The method of vcla_imﬁ I, wherein the- sensors on the puppet collect v_isuél data.

14. A computer program pfbduct for operating a tele-puppetry platform, the
: _computer program prOduct comprising a non-transitory computer-readable medium

containing computér program code for performing the method comprising:

18



WO 2011/078796 PCT/SG2010/000478

: receivmg data 1nclud1ng puppet metadata and story data, the puppet metadata
| compnsmg behav1ors to be performed by a puppet and timing data that
associates the behav1ors to be performed by the puppet with one or more
points in time of the story data;
A fsending video data based: énf the story data for display on a display screen'
: analyzmg the puppet metadata to determme ﬁrst 1nstruct10ns for the puppet the
ﬁrst 1nstruct10ns conﬁgured to cause an output response by the puppet
fv transmitting the ﬁrst 1nstruct10ns to the puppet | o
| freceivmg data from the puppet, the data from the puppet comprising sensory input
obtained from sensors on the puppet;
| generating second instructions based at least in part _f'on the data received from the
puppet, the _second 'i'nstructions conﬁgured to cause an output response by
the puppet; and |

transmitting the second instructions to the puppet.

15.  The computer program:product of claim 14, wherein the second instructions

are generated by the puppet;

16. The computer program'product of claim 14, wherein the second instructions
g are generated by a puppet base station the puppet base station confi gured to receive the data

| 1nclud1ng the puppet meta data and transmit the ﬁrst 1nstruct10ns to the puppet

17.  The computer program product of claim 14, wherein the tele-puppetry

platform is impleniented ona gaming console.

18. The computer progr'arn product of claim 14, wherein the tele-puppetry
platform is implemented on a computer.

19
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19, The computer program product of claim 14, wherem the behav1ors to be

fv performed by the puppet include movement

- 20. The computer program product of claim 14;'Wherein the behaviors to be

performed by the puppet include playback of sound.
21 _Tlre corrrputer pr'ograrri product of claim 1 4,:wherein the story data describes _
o 'én':i'hnt_eract:r'\%e game PR

22 The computer program product of clarm 14, wherern the puppet metadata and

o story data are obtamed from an on11ne d1str1but10n service.

23.  The computer program product of claim 1:4, ‘wherein the sensors on the puppet

~ include one or more microphones.

24.  The computer progra'm;product of claim 14, wherein the sensors on the puppet

include one or more proprioceptive sensors.

25.  The computer program product of claim 14, wherein the sensors on the puppet

include one or more touch sensors. .

’ 26 The computer__ prog_faﬁ;' product of claim 14, wherein the sensors on the puppet
" collect visual data.

27. A method for describing an interaction between a puppet and puppet base, the
method comprising' ‘

‘ 1dent1fymg a puppet behavror fora puppet the puppet capable of performing the

puppet behav1or

20
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generatmg» an 1nstructlonthat 'ca.uses the puppet to perfonn the puppet behaulor |
generatmg timing dhta that associates the instruction w1th one or more pomts n
time of a sto_ry;
f .'encodtng the instruction and the timing data es,r‘neta‘-:data associated with the
_ Stéry; . - o

f -js'_toring the encoded mete-data on a non-trénSitory computer readable _medium.‘ .

28 B The method of cla1m 27 wherem the puppet behawor is 1dent1ﬁed by

recordmg a behavwr of a connected example puppet.

- - 29-.{ : The method of c1a1m 27 wherem the puppet behav1or is 1dent1ﬁed through

j selectlon of an behavnor ina puppet development tool.

30. The rnethod of claim 27, wherein the puppet behavior to be performed by the

_ puppet includes movement.

31.  The method of claim 27,f wherein the puppet behavior to be performed by the

- puppet includes playback of sound.

32. The tnethodj of 'claimﬁ 27, wherein the in_étruction indicates the puppet behavior

is _perforrned in tesponSe to sensory input obtained from sensors on the puppet. -

33 : The method of cla1m 32 whereln the sensors on the puppet 1nc1ude one or

more mlcrophones

34. Thef method of claim 32, wherein the sensors on the puppet include one or

' more proprioceptive sensors.
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~ 35.° The 'm_ethOd of claim 32,;Wherein the senSors on the puppet include one or

“more touch sensors. _'
36. The method of claim 32, wherein the sensors on the puppet collect visual data.
3 7. ,‘ The method of claim 27, Wherein the story 1s anfinteractive game..

38.5 A computer program product for descnbmg an rnteractron between a puppet _: o

ﬁ. and puppet base the computer pro gram product comprrsmg a non-trans1tory computer—

| readable medrum contammg computer program code for performmg the method comprlsmg '

| 1dent1fy1ng a puppet behavror for a puppet the puppet capable of performing the
puppet behavror

generatmg an instruction that causes the puppet to perform the puppet behavror

generatlng t1m1ng data that assocmtes the 1nstruct10n with one or more pomts in
time of a story;

encoding the instruction and the timing data as meta-data associated with the
story; and |

storing the encoded mete-data on a non-transitory computer readable medium.

3_9. The computer program product of c1a1m 38, wherem the puppet behavror is

identified by recordmg a behavror of a connected example puppet

40. The computer program product of cla1m 38 wherein the puppet behavior is

identified by recordmg the behavror of a human actor.

41 . The_: computer pro gram product of claim 38, wherein the puppet behavior is

identified through $e1ection of a behavior in a puppet development tool.
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42.  The computer program product of claim 38, wherein the puppet behavior to be

 performed by the puppet includes movement.

43. The computer pro gram product of clarm 38 wherern the puppet behavror to be

o _performed by the puppet 1ncludes playback of sound.

44; The computer pro gram product of cla1m 38 wherem the 1nstruct10n 1nd1cates '

¥ the puppet behavror 1s performed in response to sensory input obtamed from sensors on the

: puppet.

45 The computer program product of claim 44, wherein the sensors on the puppet

- “include one or more microphones.

46.  The computer pro gram product of claim 44, wherein the sensors on the puppet

* include one or more proprioceptive sensors.

47.  The computer program product of claim 44, wherein the sensors on the puppet

include one or more touch sensors.

48.  The computer pro gram product of claim 44, wherein the sensors on the puppet

“collect visual data. .

49.  The COmputer.prograrnjproduct of claim 38, wherein the story is an interactive

game.
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