- xyz{e3eFVCL6TV2 9 0 C T 2002 DESCR PTION ROBOT AND | NFORVATIORQ QCT 2002
PROCESSI NG SYSTEM Technical Field This invention is related to a robot and
an information processing system and for exanple, is suitably applied to

an entertai nnent robot treated as a pet. Background Art Recently,

I nf ormati on conmuni cati on technol ogy using information transnjasi | i nes,
such as a telephone line for public tel ephones, nobile tel epmﬂ ﬂm Mlm

| i ke, Internet, and conmunication satellite circuits has been |y

i nproved in order to surely transmt various kinds of infornmatiorisgice

| mages and sounds at real time. However, such the current information

communi cati on technol ogy that canD8SERIBTIONonly i nages and ﬂﬁ%ﬂ”ﬂmmmﬁww
problemthat it lacks reality in the case where a user trans

feelings to a communi cating party, for exanple. Besides, in recetfoopears,
devel opment and production of robots has been prosperous in addition to the
dat a BOR@UnANAt INAORMAAAONOFROCESS IteaB¥ISEEMAN anusenent robot treated as a
pet has been considered, which |ooks like a dog, a cat or the |ike and can
automatically act according to the surrounding situations. 1 290CT
2002 Such the_anusenent robot, however, nerely acts simlarly to a dog or a
cat, TaghedgahoFiaéd, for exanple, so as to be very hel pful for a user,

ot her than anusenents. ) .
This invention is related to a robot and an information

processing system, and for example, is suitably applied to an

entertainment robot treated as a pet.

Background Art

Recently, information communication technology using
information transmission lines, such as a telephone line for
public telephones, mobile telephones and the like, Internet, and
communication satellite circuits has been significantly improved
in order to surely transmit various kinds of information via
images and sounds at real time.

However, such the current information communication
technology that can deal with only images and sounds has a problem
that it lacks reality in the case where a user transmits his
feelings to a communicating party, for example.

Besides, in recent years, development and production of
robots has been prosperous in addition to the data communication
technology. For example, an amusement robot treated as a pet has
been considered, which looks like a dog, a cat or the like and can

automatically act according to the surrounding situations.



For exanple, if such a anusenent robot has a comunicating fuZﬁgiﬁIHTgﬂuE%
comuni cating with the outside through various kinds of trans S |4

such as a tel ephone line, Internet, and communi cation satellite circuits, a
user can visually transmt his feelings to the amusenent robot via
nmovenent s using the comunicating function and can nmake the robot act so as
to be very hel pful for hinself, so that it wll be possible to inprove the
value of utilizing an anmusenent robot. Disclosure of Invention The present

i nvention has been nmade in view of the aforenentioned problens, and is
intended to provide a robot and an information processing systemthat are
val uabl e i nsysg. the andsembatsebkett, heownkicdiTend @’ Ju b ik 1448, pEesent
invention provides a robot that conprises a receiving neans for receiving a
conmmugi @ayi ep si gaal, hhansant hed ey it Aimigie, &IED! o BaNSeFPr

menori zing identification informati on of one or plural persons previously

r egi shelpfulafphohogesaphi pgherathahno amud@megitaphi ng the surroundi ngs, and a
control neans for driving and controlling the noving nmeans. The control
means speci Foesexaiphet he fr ecehvangmigamente @ibeas Hade £ avmmmirciadd timgi gnal
fromthe outside, a receiving end of the conmuni cation signal, based on 2

2 9 Ofandt26n2fbheconmmiicaztingn wiitfpnadhe sesrsthis ftaroudte wpetdds dcinds
receiving end on the basis of the output of the photographi ng neans and the
i dentofi taahemisafionmitines ,memghi 2&d ai reetllephoarerli means) termke whend he
receiving end is detected, drives the noving neans to make the robot

appr oaemmuhécatiéenveagedhd tendimcuiittises at s are ity ivigsunidl yftrdresmistt dpt $ on
of the comuni cation signal. Thereby it is possible to provide a robot that
can i fpebingshtovihaeamysagmen trarobledr vieh&gyemeantts iysdard itdre provi des a
receiving neans for receiving a communi cation signal transmtted fromthe
out si demmynicatingefungtieangntocame makiez ithe inphat fachtsonms forbmtvery of
one or plural persons previously registered, a photographi ng nmeans for

phot olgﬁagaﬁwagf?ﬁehéwegﬁmdiSﬁg§,ha§ #hddt e FRrSiRL 9 FRproroddes ng
novenents, a driving_neans for driving the novenent producing part, and a
secont@hBRoPy HELHEZLBE ABNBRPSPAG e@PPRF i nf or mati on of each of the
transmtting end previously registered. The control neans specifies, when

t he receiving neans receives the comuni cation signal fromthe outside, a
recei¥ing end_of %h? congynication signal, based on the conmunication

si gna 18 %3?8ﬁ85° or "WHE %Bgcified recei ving end on the basis of the output
of the photggr in d the_identificatiqn infor i,Qn menori zed in
Che firot niie o-saent- T0RaAlieh fas Bask bR Sy et dri ves t he
TOVi g JEANSAEOoNBKE pLAB1LARO! 23APTAAGN LGP ool Sl ANliol I 1485, Ne
recei ving end of the recepti don of fhe comminicatl dn si‘gnal, and at-the tinme
of thfnﬁeh!n;tegygeocggs&hs Eg@ltteagtha oL LA QAhiLd16 4 s tting end is
menori zed 1 n the 9 0°C T 200 second nenori zi ng neans, produces
correspondi fg §pgbinNgoeXBIOaSLAR HRYLERRLhE iBYheeO Mo ildnly iR YraddHt Means
based on the feeling information. Thereby it is possible to provide a robot
that £aGehBPOAVBrbGed¥al HerbBotS @hakUchbipri dds e dHESAHg InbeE gy an
aut omati cal | y- novi ng

receiving a communication signal transmitted from the outside, a
memory means for memorizing identification information of one or
plural persons previously registered, a photographing means for
photographing the surroundings, and a control means for driving
and controlling the moving means. The control means specifies,

when the receiving means receives the communication signal from

the outside, a receiving end of the communication signal, based on



robot having a noving means conprises a menory neans for nenoi} i @g:@ﬂgﬁ@%
i nformation, a changing neans for changing the information nenorized by the
menory neans, and a conmuni cati ng nmeans for conmunicating with an external

i nformation providing device at an stated period. The changi ng neans, based
on an information updating request obtained by the communi cation by the
communi cating neans and with the external information providing device,
updates the information nmenorized in the nmenorizi ng neans based on the
information supplied fromthe external information providing device.
Thereby it is possible to provide a robot that can inprove the value in
use. thetdtemmonécatnohheignaedentsearvhets dior dihd peaiiierh praziessnggend
system conpri ses a receiving neans for receiving a conmuni cation

i nf oremt tlod bappsi e theneulipuéxodr thle Phodwmm@pPhdmgpmearst gind righereans f or
receiving sensor outputs fromplural sensors provided in the user hinself
or neddenhifiication unéermatipti memerdged fiyi denmenofvmegeti fandgihéer
condition of the user based on the conbination of the outputs fromthe
sensothkerreeeyeingyenfeisedesechedpudnises whey massnyg meanshord Ziake nehes
for menorizing response nessages for each of the condition of the 4 2 90
0T 20@12013s@PPp@évﬁoﬁbEyreégﬁytiéllge&nda angk pertdd iass S necgisrng ierd refans
for, when the communi cation signal is received, reading out the nessage

t hat Eberespenrbionrefm the seRpRPLicadieeasdanaded 8Hetrﬁgysﬁé:cilisymsr t
of the user's conditjon specifying nmeans, and transmtting the response
nmessab@ PBOtheeitE?ﬁaF.tgﬁérEBF LR VSoddion V@ ue driosf a robot that can
i nprove the_val ue in use. Furthernore, .in the present invention, a robot
conpri ses a $EHRSF nERRASPTEFePhpdfVERGIOR BEMNEIGT £Fr GRSEISEY MEafR enent

part for producing novenents, an actuyator, for dri.ving, the enent, part, an
et Ut S BT o oA oRBPhe SARAE A8 e AR et F O T B put
means_for_outputting stated information, an . ni cat.i cont.r ol ans
for  rachl tFhRamaEY nReRb: £ Mg adia Aok gt et ol A S o her
electronigrdeﬁicel V%gn an L nput. islnog rea&%sg r%p1414§eQaMﬁ{Hr1ﬁigéxed
time, °tRe“ackuatdr RGATPOr RESHS Ovakeds e Smivatent Fard opgroéjuce Siared
nove S r ci ed Vi ' [ ot
roachedt yenBPEgBLbRing SHUCLAR- IR ITRRR: SHiCh AR Mo Sof
transgy i tign Is | { f : i JRiR out put
nean:g}%%ug%‘g%ﬁ[g?bgrlhgégrgémgcdg\g&:lglg h‘%ﬁg}%e%% t(ﬁ??lg%gsﬂ}ﬁgl g[( to p%/i de a
_robot?waﬁcfa& APEOVERHNE “abdad ety RN TEFIYN tenldt il d EsENing

i nvention, a robot conprises a novenent part for produci ng novenents, a

dri vi DgroPaRsi AT ofll ¥ EAJoFN@ hED RERRMiIAMing @hd PHHEVIRANS, dgi Suitdd Ng
musi c information fromthe external, a characteristic anmount extracting
MeansTher cXt+ettim8gnad spacach elsi,S whend hd trcedieidrifids inedins atb i e RS C
5 29 0CT 2002 information inputted via the input neans, a
syncheomimarileat gonl sfignal arirom thansuteidgsner aldded va my retd @ zgde si gnal
based on the characteristic anmount extracted by the characteristic anount
ext r acommgnireahson asilgaat ¢ nbaskednean $hieo commutnicialtiiegy tdhieyrgrli viswp meeaTs
based on the synchroni zed-signal. Thereby it is possible to provide a robot
t hat £an therspecifibedakreceininge endr ioef tbesdaisits @f dthd aitprniofstiie g. 1
is a perspective view showing the structure of a robot according to the

pr esephotagraphing Regns2and ghlgl ddendiifgrearhismovinfpnniatign menorizedt ur e
of the robot shown in Fig. 1. Fig. 3 is a perspective view showi ng the
mechahn sthef fibshtwemory means, and when the receiving end is detected,

drives the moving means to make the robot approach the receiving
end and notifies the receiving end of the reception of the
communication signal, and at the time of the notification, if the

feeling information on the transmitting end is memorized in the



of the robot shown in Fig. 1. Fig. 4 is a block di agram show ngzge[]@]['czmjz
structure of the joints of the robot shown in Fig. 3. Fig. 5is a block
di agram used for explaining a tel ephone function of the robot. Fig. 6 is a
bl ock di agram used for explaining the tel ephone function of the robot. Fig.
7 is a block diagram used for explaining the tel ephone function of the
robot. Fig. 8 is a block diagramused for explaining the tel ephone function
of the robot. Fig. 9 is a block diagramused for explaining the tel ephone 6
2 9 0 C~ 2002 function of the robot. Fig. 10 is a block diagram used for
expl ai ning the tel ephone function of the robot. Fig. 11 is a block diagram
used getordpmhaindirigihhe meanephpredudeet icar refsgdmrelimghdeelHyy édorsssion
schemati c di agram used for expl aining an answering tel ephone function. Fig.
13 i smaveméshat by dbagrabhlined ther driplizignimegrishdased on the feeling
information. Thereby it is possible to provide a robot that can
improve the value in use.

Further, in the present invention, an automatically-moving
robot having a moving means comprises a memory means for
memorizing stated information, a changing means for changing the
information memorized by the memory means, and a communicating
means for communicating with an external information providing
device at an stated period. The changing means, based on an
information updating request obtained by the communhication by the
communicating means and with the external information providing
device, updates the information memorized in the memorizing means
based on the information supplied from the external information
providing device. Thereby it is possible to provide a robot that
can improve the value in use.

Furthermore, in the present invention, an information
processing system comprises a receiving means for receiving a
communication information supplied from the external, a sensor
output receiving means for receiving sensor outputs from plural
sensors provided in the user himself or near the user, a user’s
condition specifying means for specifying the condition of the
user based on the combination of the outputs from the sensors

received by the sensor output receiving means, a memorizing means

for memorizing response messages for each of the condition of the



answering tel ephone function. Fig. 14 is a schematic di agram used for
explaining a call connecting function. Fig. 15 is a schematic aﬁg%TuM
for explaining a renote control function. Fig. 16 is a schematic di agram
used for explaining the renote control function. Fig. 17 is a schematic

di agram used for explaining a security function. Fig. 18 is a schematic

di agram used for explaining the security function. Fig. 19 is a schematic
di agram used for explaining an automatically mai ntenance and versi on-up
function. Fig. 20 is a schematic diagram used for explaining an E-nai
managenent function. Fig. 21 is a schematic diagramused for explaining a
hel peuseggpirevigugdys registiered, ng nasgonsEe Messayes tora SPOOPndgrimean? is
a schematic diagramused for a dancing function. Fig. 23 is a schematic

di agr &aruswhiehothgn communicefdonc srhamailc dts medaintsd orreadiing 29ut sthe
schematic diagramused for the inter-robot comunicating function. Fig. 25
i s a PPEERJEI g@a&mwmsmnﬁﬁe fyom dther amegford ZFigve maans rpazedyemgthad

recognizin% processin% secti on. o S
specifying result of the user’s condition specifying means, and

transmitting the response message to the external. Thereby it is
possible to provide a robot that can improve the value in use.
Furthermore, in the present invention, a robot comprises a
sensor means for inputting information from a user, a movement
part for producing movements, an actuator for driving the movement
part, an actuator control means for controlling the actuator, an
information output means for outputting stated information, and a
communicating control means for receiving and transmitting signals
used between the robot and another electronic device. When an
input is not reached from a user within a fixed time, the actuator
control means makes the movement part produce stated movements,
and after producing the stated movements, when an input is not
reached yet from the user within a fixed time, the communicating
means transmits stated information, which is output from the
information output means, to another electronic device. Thereby it
is possible to provide a robot that can improve the value in use.
Furthermore, in the present invention, a robot comprises a
movement part for producing movements, a driving means for driving
the movement part, an input means for inputting music information
from the external, a characteristic amount extracting means for

extracting a characteristic amount of a music based on the music



Fig. 26 is a block diagram showi ng the structure of a synchrons i
generator. Best Modde for Carrying Qut the Invention An enbodinzsfqgtrﬁﬁﬁbz

present invention will hereinafter be described with reference to the

drawi ngs. (1) Structure of robot according to this enbodinent In Fig. 1,
nuneral 1 shows a robot according to this enbodi mrent as a whole. Legs 5A to
5D conprising the upper halves of the legs 3A to 3D and the | ower hal ves of
the legs 4A to 4D are connected to the front-right, front-left, back-right
and back-left sides of a body 2, respectively. In addition, a tail 7 is
connected to the back of the body 2, projecting upwards. In this case, as
showninfioRngtion anhutted vdacdbimer iiogpdtoimeansd crrophomehrdnizedpebgmal 11,

i mge recogni zing section 12 being a CCD (Charge Coupl ed Device) canera, an
i mgegenepabyng3mpanagfer| genedadiisng ay syaahirond zaesirodigrenk orbaged opn
detecting pressure given by the outside and contact with the outside, a gas
and shbBRecBaragterpstiv apornie/xdrajcdiedddivedithienhasgry bdtiasameantire,
an infrared transmtter/receiver 16 for transmtting and receiving infrared
si gnaP3tragtingomeang / apnduppgondrodemeans ot wantiroiding the «dxbving
receiver or the like. Further, the body 2 is conprised of a controller 20

i n t HBeRBsnbafed anctbeofyncbroniceddisignelcpuThesrbyal trise Pesisiplonito, a
ROM (Read. Only anory% and a RAM ( Random Access Menory), a sound processor
21 habFeYyidesyneabehi bats6and ipPsaYE fher irdtiord MMF% sound recogni zi ng
function, an inmage processor 22 having an image producing function, an
accel eration and angul ar velocity sensor 23 for detecting the posture and
posi tion thhe ropot 1, _a gey i nput section 24 being a keyboard havi ng

pl ur aP*k8YsPEECEHBIWACTNOEi § elDFBglpﬁﬁutting code numbers of requests
desired by B use ,.aqg a connugigatignwun't 25 f% wa@:ﬁéérmac troller 20
communi cat e Wt h-thé BuPEFaReF %oﬁgﬁ g & gﬁﬁgﬁé HEFTEEF SN 2 for

I nter o] jo.qr infrar i +:ln addition, a battery 26 (Fig.
1) isP§ gc %ggfégghetgtShgchégggpﬁquggétﬂcﬁg a power source of this robot
1. On the r ot i ys t.en 27,.el egtri n ted
to the conﬁ%ﬁ?ba??g% %n??ogg g%zgggﬁbggﬁagagAﬁgé g%%éﬁ%ai%ﬁ?%ﬁkéﬁ%ég?
senso. 2 ot _detectkng pressure given fromthe outside are

attac g ?ﬁbéﬁegﬁégé %K ?%SSD?'respectively. In addition, the joints in the
legs S5A - 5B §thg {91 At S-PeLuBeIvENG: URPSHholEhYehY midifdrfis ¥ -joiRand
the | ower halves of the legs 4A - 4D), the joints between each leg 5A - 5D
and tPe fhe RoBof ShIwrRO09R Pedy 2, the joint between the head 6 and the
body 2, and a joint between the tail 7 and the body 6 each has a joint
mechani sm ceigt raici €da as1 dercaihgdakekRvwihbe theC caphane Hirefctuie kemd 6
gat hers words given by the user and outside sounds |ike nusic and sounds,
and tthaspdists hef obhai reHogashewadiso@id .signal S1 to the sound processor
21. The sound processor 21 recognizes the neani ngs of the words, which are
gat hered t HriogighS t he' an blopkhodiagbamandedf folrte ewpldininiyg ah tarlepghoaesm tt ed
fromthe outside through the tel ephone |Iine, based on the gathered-sound

si gnafusit soppdf etthér nabbhe m crophone 10 and sound information supplied
fromthe communication unit 25 as described later, and transmts the
recogniti onffF¥@subtis cathbockndiagram p6ednforhexpdmimingattihen teliepizhens a
sound_recogni tion signal S2A. Further, the sound processor 21 generates a
synchferetien sofinfhengebothe control of the controller 20 and transnits

this to the speaker 11 and the comuni cation unit 25 as a sound siqpal S2B.
Fig. 7 is a block diagram used for explaining the telephone

function of the robot.
Fig. 8 is a block diagram used for explaining the telephone
function of the robot.

Fig. 9 is a block diagram used for explaining the telephone



The i mage recogni zi ng section 12 phot ographs the surroundi ngs, and
transmts the obtained photograph signal S3 to the inmage proceéb@r[ﬂ}].Z@ﬁQ
i mge processor 22 recogni zes the outside situation photographed by the

i mage recogni zing section 12 and imges transmtted through the tel ephone
line or the like fromthe outside, based on the photograph signal S3
supplied fromthe i mage recogni zi ng section 12 and the inage information
supplied fromthe comunication unit 25 as described below, and transmts
10 2 g pCT 2002 the recognition result to the controller 20 as an inage
recognition signal S4A. In addition, the inage processor 22 perforns

pr edefenagtmned sfgthke mpobod&ssi ng on the phot ograph signal S3 fromthe inage
recogni zi ng section 12 under the control of the controller 20, and
transmts tHAegobifQi hedai bdgeksidjpgira®/Bsedl thvg coiphaiindatg drhainiel fthoride
touch sensor 14 detects physical works |Iike "touching"” and "patting"” from
t he uSenchhdnppéstbhee robodi-ved when the head 6 contacts to an outside
thing, and transmits the detection result to the controller 20 as a
pressure deFiégti &k 3FgRablssk Whaggam asedsfsike sesdning dihgykelkarhgret he
concentration of surrounding gas and the concentration of surroundi ng
snokefuBaieReAfdébectrkgtyas or snoke of which concentration is nore than
a prescribed value, transmts to the controller 20 a gas and snoke

det ecti on sFyfal 1361FnRrofRPRFASL Ct Al oMy dsesh fomexnididiay an
transmtter/receiver 16 receives the infrared signal IRl supplied fromthe
user ¥PEVERENEntrIPBROPEMSUBCEdM -0l I er as a control signal, and transnmits

the receptign result to the controller 20 as i nfrared recept.ion signal
S7. The out pu®- oigséﬁsar SFB&E‘F‘&&F #1agzag &@?%grf%uﬁd%ﬁadf“‘s‘@gs‘ﬁ}e

transm tted.various Eenso%s by .radio which are installed in a house for

det ecPMAYSFhBILLEFSBPPNG AYESA® i on, such as the condition of electricity

ol he, MG CEFLy WOERGRtUE, it oo P B i S 2

whet her gas |g'opene Cepti on

resul . Qut -of 11 2 90 CT 2002 sensor reception signal S12 to
t he c%ﬂﬁﬁ%ﬁ?éggzgﬂkﬁﬁg?%fhe accel eration and angul ar velocity sensor 23 of

t he body 2 ec e.a - LLOR ngul ar i\ sQf: 1 t en
the robot 1 Shanges T3 BOLCLr o or HABohe iocbar 1 RBeL o oo
transggggrgmefQQEggbhqn result to the controller 20 as an accel erati on and

angul ar velocity detection signal S8. The key input section 24 recognizes
the commandppgsedlgonst Beschematic diagram used for explaining the

remote control function.

Fig. 17 is a schematic diagram used for explaining a
security function.

Fig. 18 is a schematic diagram used for explaining the
security function.

Fig. 19 is a schematic diagram used for explaining an
automatically maintenance and version-up function.

Fig. 20 is a schematic diagram used for explaining an E-mail
management function.

Fig. 21 is a schematic diagram used for explaining a helper-

requiring-person monitoring function.



code nunber inputted by the user, and transmts the recognition result to
the controller 20 as a key input signal S9. The communication unﬂ@}q§61'2002
under the control of the controller 20, conmunicates with the outside via
the antenna 27 through the tel ephone line or a circuit for Internet, or by
radio or infrared signals, to transmts the obtained inmage information to
the i mage processor 22 and also transmts sound information for voice,
music or the like to the sound processor 21. In addition, it transmts
information such as comuands and text data fromthe outside to the
controller 20 as a received information signal S10. Further, the power
sensors 28&ig 22 ofsthesthguwatic-dipgravhudedefoy shdamegniot fte ot omower
given by the user, and transmts the detection result to the controller 20
as a power Hed ec?3 oks st ghchematicpdiadram vpedséandapedpgeirtirobodi gnal S2A,
the i mage recognition signal S4A, the pressure detection signal S5, the gas
and syemeuniccaeingnfunghaPnss, the infrared reception signal S7, the

out put - of -sensor_reception signal S12, the acceleration and 12 2 ~0O0 T
2002 angul F#igeldtity Yetebemahisi ghaprap vend key tRpuindegnarrbsy: the
received information signal S10 and the power detection signal Si11

r espeRAMYIPICALHHY | HanbﬁPthe sound processor 21, the inmge processor 22,

t he touch sensor_14, the gas, and snoke sensor 15, the infrared
transmitterf¥®cet¥ets 1‘6,bfﬂ%koﬂfﬁﬁf"§’(‘3f shenipe FBeeplErCtyre pe Fcf@C&ation
and %gggéar velqgit sensor 23, i nput .section .24, the comuni cation

the ke
uni t S § Hedptigrag n§8F8928ﬁ1992é5?°Fﬁ8188n§F8FP8P'20 judges the
surroundi ng, sit ion, presence. or absence. of rks b he us t he
presence O?E‘]a%sg%el%fag%ﬁ%?ﬁa&f??fra'f‘hﬁﬁﬁwéggn eoFtﬁéée—HE? 8? &onmands
fromthe user. or .the ou%side the user's living condition, and its own

postLﬁ¥P%RﬁP?ﬁ%$?T%hgn$‘d?ePﬁ5a88ﬁfroller 20 decides its own next novenent

based on this judgenent and the control program previously stored in an
internal nenory not shown, and makes the head 6 nove upward and downward,

rrakesBé%\?k%g%é gowap }fn ngugojﬂﬁghin@[@gohhe |l egs 5A to 5D nove to wal k,

or the y nDvi Ng necessar ol nt nechani sns based on the deci sion.

Furt her, t . i
urt her %%ﬁ%ﬁ&ﬁtwfceﬂyakésane §HUQgtPBHC§§§Qrh%?:elhg%_t'e@%‘ae

processor the Infrared receiver 16 as require to gi ve sounds

baseyObf e d Meh | PELEPBREANtECERLY BFalh ABLE e communi cating party via
the comrmuni cation unit 25 and synchroni zed Sounds generated by the sound

procegppr sthudtuda tde sk escddrding dESptrRys | GRgegikased on the imge

information received fromthe comruni cating party via the comrunication

unit 13 In Fig. 1, numeral 1 shows a robot according to this
embodiment as a whole. Legs 5A to 5D comprising the upper halves
of the legs 3A to 3D and the lower halves of the legs 4A to 4D are
connected to the front-right, front-left, back-right and back-left
sides of a body 2, respectively. In addition, a tail 7 is
connected to the back of the body 2, projecting upwards.

In this case, as shown in Fig. 2, a head 6 is comprised of a

microphone 10, a speaker 11, image recognizing section 12 being a
CCD (Charge Coupled Device) camera, an image display 13 being a

liquid display panel, a touch sensor 14 for detecting pressure

given by the outside and contact with the outside, a gas and smoke



2 00 CT 2002 25 and images generated by the image processor, on the imag
display 13, or to enit the infrared signal IR2 for controlling Z)gtg]gq' 2[][]2
devices to the infrared receiver 16. In addition, the controller

controls the communication unit 25 as required, to transmt sound

i nformati on based on the sound signal S2B fromthe sound processor 21, the
i mage informati on based on the imge signal S4B fromthe i nage processor

22, and the command i nformati on generated by the controller 20 itself in
accordance with the mani pul ation of the outside, to the conmunicating
party. In this way, the robot 1, based on the its surroundi ng situations
and tsensopnisgdsdetethénh Reakitm bife gasearmd flire camitifrddad) party, can
act in accordance with situations and commands . Note that, in the case of
t hi s enbodmireber/trbeedomprunifc &birot ramisini2d iirgy conrp asaewiofi ranyirmfrared
communi cati ng devices such as a tel ephone nodem a handyphone of a cordl ess
t el epabgrala @BbI, | ERR¢l epHone, ocatpudrefi-istegrsare osasdvedorl T &imgvaves or a
transmtter/receiver for infrared signals, and is exchangeabl e t oget her
wi t h radianreaadve¥. ofh&hef dike.this robot 1 selects a communication state
desired by the user fromvarious kinds of comunication states such as a

t el ephone, BEwurthet;nthe hodudRoisi grmpbrised af ianfocsrtewldiegnd0 itro the
comuni cate with outside in the selected conmunication s toto . 14 2 ~o0
c ~ 20opmNefta mherecamputersingdudiag of Gtk (Csinfiratediradessing Uhiet) ,
joints in the legs 5A - 5D, the joints between each I eg 5A - 5D and the
body 2, RPHe (Repdt OpdyuMemorkid -head & FAY t(Ransiady 2zcensd Memeywi nta bet ween
the tail 7 and the body 6 will be described in reference with Figs. 3 and
4. Ass‘é‘dﬂdbérgééﬁsf’?oﬁ‘i/FP@E’“‘S #n§yrchres ijzedns owch Hresiidiaawamn e Heehody
2 and each leg 5A - 5D i s conposed of a bracket 30A - 30D provided on the
body 3ndga sﬁﬁ\%ﬂdl ﬁeFPgnlﬁlngnE"Pﬁ‘}lﬁ%'r§“of1“§‘(9telj£’cr&“ses§$ﬂ€ §4|3‘a‘6"4[9 HUE,
34G 34H, 34J, 34K ea ne having a mytor 31A, 31 31 31E 31G 31H,
315 Lirbe PROdAcon CURSbLoBARRIoBoR spatisn agfé At FELOBEY and a

o z:éeasorBé%Fga?%ﬁtéégana?%ﬁz’%sgﬁ%éAa%B s B % St
0 A, 31D

P Ea Bk 30 R RSP TR, R %8 M

d h f 3 h h

GrLVea 182 2558 BBt RepkPBE BLNER 4] S A e SRLPYE Ty

cent [ gha 2 eaafining b oS €epEC ko, RARSE MBI cotbadle S By hand, the

not or s lKII’lt e er actuators 34K are

dr'VeBoﬁHuﬁ§c£9erQiéhetﬁgeoHEEQBeh%h%%%gﬂf tQ%ﬂé%ﬁ%ﬁ@“lldﬂDdﬂ1éfEircult
directions shown by arrows - RB withcentral axes CL5 - CL8 as a center,

respegbtVeh¥erhdt! hek, b&hQaHanbrnﬁﬁlf&alr‘émB sAYMIIH.I N@nt BACE@iBLS BN the
| egs 5A - 5D (every joint between the upper half of the leg 3A 15 2~ 0
~ ~ 2088tery 26 (Fig. 1) is attached to the stomach of the body 2 as a
power source of this robot 1.
On the other hand, the tail 7 has an antenna 27 electrically
connected to the communication unit 25 of the body 2. And, a
plurality of power sensors 28BA to 28D for detecting pressure given
from the outside are attached to the legs 5A to 5D, respectively.
In addition, the joints in the legs 5A - 5D (the joints
between the upper halves of the legs 3A - 3D and the lower halves

of the legs 4A - 4D), the joints between each leg 5A - 5D and the



3D and the lower half of the leg 4A - 4D) each is conposed of a %ggﬂifto
35A - 35D attached to the |lower end of the upper half of the |le léOOZ
and an actuator 34C, 34F, 341, 34L having a notor 31C, 31F, 311, 31L, a
position sensor 32C, 32F, 321, 32L, and a driver 33C, 33F, 33l, 33L. In
addi tion, the upper ends of the |ower halves of the legs 4A - 4D are
attached to the respective connectors 35A - 35D of the joint mechanisns.
The notors 31C, 31F, 311, 31L of the correspondi ng actuators 34C, 34F, 341,
34L are driven to rotate the | ower halves of the legs 4A - 4D in the
directions shown by arrows R9 - R12 with central axes CL9 - CL12 as a

cent ebodFult hehe tjbénjtobettweephaihies hesghriea@ndigthddoddad? 6 amdl 3 hgoboty 2
is conposed of three pairs of actuators 34M 34N, 34P each having a notor
31M Béhkwe8hPthe pesilt 7Toanserder IBRlY @G2NcIB2Rys and)@inlt inech3Msm33N, 33P.
And, the head 6 is attached to the bracket in this joint nechanism The

not or c@hbtoficthd fisr slesggtibmdobed4M.i s driven so as to nake the head 6
shake in the direction of an arrow R13 with a central axis CL13 as a
center. TheThetpicgorhohet RO ofcdhe dgashtborgaddrenss wanda i wen day t bhemke
the head 6 shake in the direction of an arrow R14 with a central axis CL14
as a BEArepndTREtERPed saengist di kymussi grandbreainds, t3andrakean sel ke abhe
shake in the direction of an arrow Rl5 with a central axis CL15 as a

cent ePPtripeHegAEPEr efné Fch s iEHaf s i dhiRe YRS tRICERRSPD 2hd tThe tai |
7 is conposed of a bracket (not shown) attached to the 16 2 ~a ~~~~"'2
conne€PPRE BESFESSRToR 1t FECopnif e Hdin R{RML NG Phnthe tWREdF - eich are
conprising a mtor 31Q .a %Qsiti on sensor 32Q, and a driver 33Q.. Besides,

the | gatheErd Shrenghy dhe microphonedd 1 Aihehrithkionds ¢ ki ch are

(ot 1 P RBgmL R Cefe EaPRo AR P L dIAHat: O (he TR Fte abao et 18 as a
cor ok LOsHgRad eI RIS Y, SR T S SR TR S 8Ll

ore cahfied dneprmfiohl Slltndles’an T2 WIS BN dd A sETBRTa 2R 529
contrrpehiBeloiakery dng BRI ELAY JGGENIN Mot R0 B )
amountsnefoi he-" 0%%.93%@8- gt%%ﬁ] R atﬁe%@%daé)ya t%&cﬁ@é&ﬁ&?ﬁ%ﬂ&n

position sensors 32 Is tine c e recogni zed t roug

drivepsga3f 5284Q FﬁPEﬁSP%’ FRKI Buhl PRSRRLE ! 21" QlRltatach Aot Or 31A -
31Q by a desired angle wth accuracy. Note that, in this enbodi nent, the

j oi Nt sYRENBBhSBBAI BoliRg LUBEGROANe AW Yof AiHY Rtvesmdherdappes hal f of
the leg 3A 3D and the lower half of the leg 4A - 4D) and the joint

mechagirafismesWweni se@oh thke sipdkeds 19A and R ddrituiosht Poreagli Bass aadr ake
mechani sm 37. And using the function of this brake nmechanism this robot 1

can ba dbuadt kyghatglskrea rel ative position relation of an arbitrary upper
half of the leg 3A - 3D and lower half of the leg 17 2 ~QC~ ~~)0~ 4A -
4D in the | ®he Shage5SbPebpgaimdmigp wemttdronnilizh ghoeadyraguitd ytHeeachi ng net hod.
surroundings, and transmits the obtained photograph signal S3 to
the image processor 22. The image processor 22 recognizes the
outside situation photographed by the image recognizing section 12
and images transmitted through the telephone line or the like from
the outside, based on the photograph signal S3 supplied from the

image recognizing section 12 and the image information supplied

from the communication unit 25 as described below, and transmits

10



(2) Each function of the Robot 1 Next, each function of thear, Nl be
described. Note that, as described above, the comrunicati on?.l.g;b@té%m hi s
robot 1 is exchangeabl e and can communicate with the outside in a

comuni cation state desired by a user. In the foll ow ng expl anation, as
shown in Fig. 5 as one exanple, handyphones of a cordless tel ephone are
applied as the conmunication unit 25 of the robot 1 in M. A s house 40 and
t he conmuni cation unit 25 of the robot 1 in M. B's house 41, and M. A's
robot 1 and M. B's robot 1 can comuni cate through the tel ephone line via
t he tel ephones 42, 43, respectively. (2-1) Robot tel ephone function

First the recesgnalidbnl resuld rtobdihea ecgirmid dmrd ison 0 iMesie users can
comuni cate with each ot her using another one robot, which is the sane as

t he robobghitipnhsfignaieiSdPeal Ihyadditdnpar ébewimageo pnodessioiro®? on t he
phone. For exanple, when M. A manipul ates the key input section 24 of M.
A' s rpbuofotmsopiredeterminesic siilgadlf imsicesorina orhethaehae ey taghle phibgea l
nunber of M. B for naking a phone call, the controller 20 of M. A s robot
1 con8Bofsomh&heoimagiec geicogndFine Saaticyl |1vund@rs thghatoritrahepf When
the controller 20 of M. B' s robot 1 knows the phone call fromthe outside
vi a t gentsakliercidOi oangnitrapsmijis the dgbtained- image migmk 34Btte thand
processor 21 to give sounds fromthe speaker 11 for inform ng of this phone
cal | . comBPnigREACPhENASnEPol | er 20 of M. A's robot 1 confirnms that M. B
answers this call by manipulating M. B' s raobot 1, it controls the

communi cat i SheuﬁP’t""‘éSSFBSPFaﬂénﬁFtﬂeﬁé@eHhhﬂs&tq?é-t ¥ ken ldke ndgudiing” A
photograpged by the image recognizing section 12, which is obtained based
on t haPfnafetiipgqal T2 Shspius N&s SUhg & gRdcERd ofhern the thpad 6
conmuni cgti on unit 25 at .this tinme, and sound .information on M. A s voice

gat heF8RBF EnECNPEr BFGRES WRHLEH i SPGhiRAINRP PR s P tRE RIS ghal 2B

| jed th d 21 to t i cati it 25 to M.
0 1 bBoEne SRR CERISSE] A Seng BBREFAITLASIS U ST GHn 1 cont 1ol &

he i 2 i spl he i f 1A d 1,15
| nf or b’ onTCRaReR POAISPREBUBRAERE 051 BANGNE (HREYRs B ST FFH g 6
d t . t Qi A
voi coSbaBiarouReEa fas Rk Ehe, HORARID A B Hubuhtyfl Bublie (dnd e

44 Trom haeﬁeéﬂk%%,;s b ShiBilelo Va1 N U Blorf Q Pimdfe Ehign robOt

1 controls the co Icatiron unit 5to transmt 1mage I1nfornmation on the

i mageppbs M1 bBaPaE 0Qr aRkad sBY th@d PRI JRAQPNIHND P LN b bied is
obt ai ned based on the i nage signal S4B supplied fromthe 1 nage processor 22

t 0 t h§=6QBRNBHhCaL AR 1URIE! idFodninly Sf ithR.s anddig sypund information on M.
B's voi ce gathered by the m crophone 10, which is obtained based on the

sound si gnathd9infParedf transm2 t&3B/sepRlived f160Medea vaslttheD iaXFaSHEd 21 to
t he communi cation unit 25, to M. A s robot 1.

signal IRl supplied from the user via the infrared remote

controller as a control signal, and transmits the reception result

to the controller 20 as an infrared reception signal S7.

The output-of-sensor receiver 17 receives an output of

sensor transmitted various sensors by radio which are installed in

a house for detecting the user’s living condition, such as the

condition of electricity in the room (ON/OFF), whether the faucet

is turned on in the kitchen, and whether gas is opened in the

bathroom. Then, it transmits the reception result as an output-of-

11



At this time, the controller 20 of M. A s robot 1 controls the inage
processor 22 to display the i mage of M. B based on the inage g 8f &0t 2002
transmtted through the tel ephone Iine 44 on the inage display 13, and on
the other hand, controls the sound processor 21 to give M. B s voice based
on the sound information transmtted through the tel ephone line 44 fromthe
speaker. In this way, in this robot 1, the users can comuni cate with each
ot her using two robots with sounds and inmages, |ike a video tel ephone. On

t he ot her hand, the controllers 20 of the robots 1 of M. A and M. B each
al ways checks sounds transmtted through the tel ephone line 44 fromhis
comuesetabrngecepttiofiMsigBadr W2 tA) Hesarbrdirallleersdhd recognition

i nformati on S2A supplied fromthe sound processor 21. Wen the controller
20 det ect s andretheuskgelegiadtione@ngorhariiagh valdicidtye sengee@htobr the
response |ike "Yes" and "uh-huh"™ in the voice, it controls the

cor r ebpdwdndeiteicts rhbehasicoshernadimy @ndharnmeld s Ypheeidtynef dohawaidef or
noddi ng as shown in Fig. 7, for exanple. Further, when the controller 20
det ecf’geé phey reboty 1r efiadgased tiomPsiineh 9ahdihen dshe eprbret i brmeves -
"Bye-bye" and "See you", it controls the corresponding joint mechanisns to
rai seTRRY dkakEapsEiltsy the detegjomyresult to the) controbier 20t asradre,
in simlar way, when the caontroller 20 detects a word which indicates

pessi ACSRLBFRE 108, Ny RgIudgry yelagidy detratd s siaRald $fhi ch i ndi cates
negative like "No way" and "No", and when it detects a word which indicates
pl easure |iKBe" kgY F%!‘P“taﬁﬁ’c’tl’ré’ﬁ‘p%‘l, recogndder rdife SNt Rp 4 RhweR e

| F 53080 N UIRAE GBS SR Fheb A eastlh L TEAGF | (e gecadni Efon
respectively, f exanmpl e.. .Furthernore, other than these venents, when

t he CSﬁF‘Pgltl &P %edé:fbg’&rgl&e\ﬁa 352 KE¥Put I%\ﬁrtﬁ%g&:)t opens the
front |egs 5 he . obot t g expre "size', .an ver, when it
detects voi ggeo gfnglﬁa f:%(f:]:,&olnt uﬁ%lg‘egst’hgmr (‘)%ott ﬁéjr"ftol?o% m)ff/gtmsents as if the

00Ot A9k it 30b0R ) A% i Wl JU SO e far

according to conversati ons based on Voi ces communi cat 1 ng

t here u j | by fe feel. f i caty p
ot o LhEPUBy ERE SRt chhOE ol e aata ¢ R FHERY e My PR
MOVENBRL § nBYar8EDLE ghAAN Ol AGhYnlibs thd R tH £ i%a&é’%’r?ffﬂhé@{‘o

between M. A's robdt 1 and M. B's robot 1, when M. A Tanipul ates t?ue key

| nput tgee¢hkOimdge! PriiRidlscd PRESEHd RAd s acndhnbiade JUURer: {8 rhBpl oyl 84N
the robot 1 of his conmunicating party (M. B), the controller 20 of M.

A s 1obate]l MuBASNLES thidi 3 i%eC @M thdeJundrddeddor B1S. I abotadbiWidbd he
communi cation unit 25. As a result, the controller 20 of M. B s robot 1

contr altst2ansm2ts (nformatioh? siulth GG IcesmeNdisNGindi tdx treddeni Shem belsed on
t he supplied second code nunber and a previously nenorized table for
novenentspdet éonshel thntesjder 20 tire asewwd veatld nfiodwertsion nsiogrelel $DO.
performthe novenents shown in Figs. 7 - 11, novenents show ng size, or
novenent s sRowkthgr|, atibki pgwer sensors 28A - 28D of the legs 5A - 5D

each detects the magnitude of power given by the user, and

transmits the detection result to the controller 20 as a power

detection signal S11.

Based on the sound recognition signal S2A, the image
recognition signal S4A, the pressure detection signal 85, the gas

and smoke detection signal S6, the infrared reception signal S7,

the output-of-sensor reception signal S12, the acceleration and

12



In addition, in these robots 1, two robots 1 being comruni cating can
performthe sane novenent. |In actual, while M. A's robot 1 aanM.DfB'Ts
robot 1 are conmunicating with each other, for exanple, when M%YAVL 2002
mani pul ates the key input section 24 to input a third code nunber for
nmovi ng his own robot 1, the controller 20 of M. A's robot 1 drives the
correspondi ng joint nechani sns based on a previously nenorized table for
novenent patterns with respect to the third code nunbers, to performthe
desi gnat ed novenents. In addition to this, the controller 20 of M. A's
robot 1 transmts this third code nunber to M. B's robot 1 via the
comugmgal 4 PNvelddi €. détetBiént ETBnal hg8GoRhEOKlesr iHput siignl 9 obgie 1
drives the correspondi ng joint mechani sms based on the supplied third code
nunbefre@diirad pieFdotiat YofiesDghadst abhadl @haeTpésidnidridtddis siidrihl espect
to the third code nunbers, to performthe designated novenents. Further, in
t heseré¢ bt tilel @ POPPI iédofrbhethdt sbdad( proseissorof21shatiend nzyls or the
| i ke) which one of two robots 1 being communicating with each other gets
can bercossser 22 cdtR@ todch Sen¥br~14,t hheughst hadtdieka aaisce 15,
actual, in these robots 1, while M. A's robot 1 and M. B's robot 1 are
commuthe at nficp véed ht eacsmbt her/reheivent 16l,| éhe2@udfputt-ofAsdatsent s t he gi ven
pressure based on the power detection signal S11 supplied fromthe power
sensoreceByer DPBB, thadaceahshationhangdr epsgylerdaedodidly rsemddr 28 Mthaé' s
robot 1 via the communication unit 25. At this time, the controller 20 of
M. Breyroteut iseicties 2He ther espondigg tiionnunidc Bdni smel Bdsedarent he
supplied pressure detection result to generate the pressure, which M. A
got, $ensomes cdBA espdbldi nfheegonbprollep, 20n judgeswdhe isunneundisient 1, the
intentions, feelings and novenents of the user can be transmtted to his
comu$i e tiep papr§sence her npbaabaesoff wokksr Syotthe yser)) theswmndsapce

t el ephone function On the other hand, this robot 1 also has an answering

te|eﬁwgmgwqﬂﬁﬁiQﬁ_abnormality, the presence or absence of commands
from the user or the outside, the user’s living condition, and its
own posture and position.

And, the controller 20 decides its own next movement based
on this judgement and the control program previously stored in an
internal memory not shown, and makes the head 6 move upward and
downward, makes the tail 7 wag back and fourth, makes the legs 5A
to 5D move to walk, or the like by moving necessary joint
mechanisms based on the decision.

Further, the controller 20 controls the sound processor 21,
the image processor 22, or/and the infrared receiver 16 as
required, to give sounds based on the sound information received
from the communicating party via the communication unit 25 and
synchronized sounds generated by the sound processor 21, from the
speaker 11, to display images based on the image information

received from the communicating party via the communication unit

13



In actual, when the controller 20 of the robot 1 knows a phonge call from
the outside via the communication unit 25, it controls the sdﬁﬂdﬂﬂ@d&?ﬁggr
21 as described above to give sounds fromthe speaker 11 for informng
this phone call. Then, when nobody answers this phone call within a
predetermned tine, the controller 20 controls the sound processor 21 to
produce a fixed nessage (synchronized voice) for the answering tel ephone,
and transmts this to the comunication unit 23 ~0r ~ 2002 25 as a
sound signal S2B. At this time, for exanple, the controller 20 judges the
user's condition of this time as shown in Fig. 13, based on outputs of
variogs afasemagessyenleedtdd e tHHiiSEnRfe P¥¢edsof| don 18he Winagear e
obt ai ned based on the output-of-sensor reception signal S12 fromthe

out putlieplagniar, becaovemik/ Hid dnfareadisidiea LWIRENfot | 8BntAGDI MR On
supplied froma clock not shown. Then, the controller 20 nmakes the sound
procesatkidé petddes & apld MRfr@Msshgedsicesk a6t hi s j udgenent as a
nmessage for the above answering tel ephone and transmt this to the
conmuni cat i g pddiyivha the comtnvldaird A0 worttils AfHercdrimmini¢dreion
controller 20 stores sound information and/or inage information transferred
fr om anétn@énasatriengipexd,y tionttoramsmeinorsourad Shtvwmd ikomevasegd uom | tha
predetermned tine is passed or the line is cut off. Then, when a request
f or reponodusiggailh&2BeSrage the ismputd aerdyessor (i1 at thy imegkey i nput
section 24 or the like, the controller 20 gives the voice based on the
menor inédrpaghdni bhsedaonothfer dmadee ssignaderS48 freh dthe Hhage agsocdesPhage
based on the nmenorized i mage information on the inmage display 13. In this
way, PRt Bnd theorcommags imfarmadidian geneytiwe b geenteebler ngOt o
user's conditions are transmtted to the communicating party, and al so
messadg&sedfd ipnagesriaseen vddbmiiie ManiPpa tiemre gt revet deur taekher e,

when a call waiting node is selected by 24 2 ~0 ~ T 2002
communicating party.

In this way, the robot 1, based on the its surrounding
situations and the commands or the like from the user or the
communicating party, can act in accordance with situations and
commands.

Note that, in the case of this embodiment, the communication
unit 25 is composed of any of communicating devices such as a
telephone modem, a handyphone of a cordless telephone, a mobile
telephone, a transmitter/receiver for radio waves or a
transmitter/receiver for infrared signals, and is exchangeable
together with the antenna 27.

Therefore, this robot 1 selects a communication state
desired by the user from various kinds of communication states
such as a telephone, an Internet, a radio signal, and an infrared
signal, to communicate with outside in the selected communication

state.
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mani pul ating the key input section 24 in the m ddl e of conversatlon t he
controller 20 of the robot 1 controls the sound processor nﬁgﬁgpzﬁp
predet ermi ned nusi ¢ and/ or sounds, and transmits this to the COo 29
party via the conmmunication unit 25. In this way, this robot 1 can give
musi ¢ and/or a message to a communicating party for a call waiting. (2-3)
Call connecting function On the other hand, as shown in Fig. 14, this robot
1 has a call connecting function for connecting a phone call fromthe
outside to a correspondi ng user of plural users (M. A M. B, and M. QO
In actual, when the controller 20 of the robot 1 knows a phone call from

t he outsi deN¥ke,t BReCeBHERERA! s@Fudturedd of tthdetiRaGin d-Haal iephonres neHder
of this phone call, for exanple, by using a nunber display service which is
usual igintsl inedhenlegksephoresSD , Thtve Hjidigteoatldaat eh Hasedon- tsms

det ected tel ephone nunber of that phone call and the plural tel ephone
nunbeaadpthei budiy 21, e¢thet godth tc biatesamndiheg Headie ahd Mhe Boadyd ) .ad

j udges who out of M. AL M. B, and M. C that phone call is for. At this
ti me, thé tibéntebephere thebdaidf 7 laatd pihendastyt 16 can Indie bestat dodddior i f
t he tel ephone nunber of that phone call has not been registered, the

cont r oeferefiGecwntholFd gshe 3samad 4pr ocessor 21 to produce a nessage fox
aski ng who that phone call is for, and transmts this sound information to
t he comuni Bat cay B8 se@n-frgm Figs2002 apar dy \tihe tiled rdommehiagetsmon uni t
25. Then, the controller 20, based on the sound information which is given
f r om patweemmithechedng2pandy easha Liegs $dnse 50 ddyarnresat of tshoratkelt
recognition signal 52A fromthe sound processor 21 who out of M. AL M. B

and MBOAC-t BAP EﬁPVP-éefioPn Hienbody 2heschavst 1igy g § iligexnd Hao trRitTs

phone call is fo it looks for M. A while noving by controlling the
j oi nt°ﬁe€ﬁ§HP§ﬁ§so§4f\he3l45gys 34R .- B la§4ﬁavqlﬁ%d 34vhs £agte eifage

recogni tion signal S4A supplied via the imge processor 22 and the

pr evi BRY¥EDIr Bgiteter ealﬁmgéq'nf:"&ﬂmﬁlg‘n IR s 3lbe 3Wre? tRRS1tion

reChaRPEREZA2Ph 9?@3’23@& 95830 ?3%3%“ SR 4 SRR Ty

0 <1 B! PR cBEY oPPSY 20Tcontrll S3Re. cor responti ng'J of nt _mochani sm {0
here that GREnebesr| epaF RF. She BBpRERaTNSRCRE S ks oh L) o 7
regi stfied fods. 5 58 ”“EBVQEFySt?ta%%%d i *E%e?aée%éa‘vﬁgsf‘t{:&é q?a%(lé%‘f‘(sa?ﬁi 1S3dgom

a person Who i3 previodsty“regrstere

movengpt §hep|[18§§'ﬂr ﬁecﬂ&ﬁ;@ﬁr Sf.or #Rd ﬂétg,@?Céhﬂedsi‘BOV@lb” B G- i1lonkh Jehi S

way, In addifion to the ca connecting function, this robot can inform a
user eﬁearasﬁéeewzeh@wbs ae%hLaltEs&,s Wi mAETENE, 4 Dr Tk Y A

function 26
to rotate the upper halves of the legs 3A — 3D together with the
brackets 31A - 30D in the directions shown by arrows Rl — R4 with
central axes CL1l - CL4 as a center, respectively. On the other
hand, the motors 31B, 31E, 31H, 31K in the other actuators 34B,
34E, 34H, 34K are driven so as to rotate the upper halves of the
legs 3A - 3D in the directions shown by arrows R5 — R8 with
central axes CL5 - CL8 as a center, respectively.

Further, the joint mechanisms consisting the Jjoints in the

legs 5A - 5D (every joint between the upper half of the leg 3A -
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In addition, this robot 1 has a renote control function which enables the
user to call the robot 1 with an outside device 50 such as an external

t el ephone and nobil e phone, to use the dial buttons of the out sﬁcﬂe @QVTQ@[]Z
50 in order to input a predeterm ned fourth code nunber, and to maeke the
robot 1 turn OV OFF the switches of a tape recorder 51, a television set 52
and the like or turn OV OFF the swtches 53, 54 on the wall or on the
floor. In actual, when the controller 20 of the robot 1 knows a phone call
fromthe outside device 50 via the comunication unit 25 and then confirns
the input of the fourth code nunber, it recognizes the request based on

thi s ponbed amd tllerdy daldusdfy thesrdreq ofih t-abde) obadiveseadmposé 6Espect to
the fourth code nunmbers, and executes the predeterm ned processing

previ edsingctelr, I5Ased IGD tdttaccatnid | e reswet . efdrofxtigpl eppen hhdfcase
of a request to turn OV OFF an el ectrical appliance such as the video tape
recor dte Skgamh t-haht arel il aotastd?, 34%)) cBMEan34HR, cB4Lrbdvedguadeotoenot e
control, the controller 20 controls the joint mechanisns of the | egs 5A 5D
whi | e 3denf i3LF ,n@ltThe Iy r cupehsigeisin rnses 326 ed321, t B21 ) nB3b, randgai ti on
signal S4A fromthe i nage processor 22, to nove the robot 1 to the setting
pl acedafiviehre 38 ct33Ral3Hppl3Hnce. Then, when the robot 1 noves up to the
area where the electrical appliance can be controll ed under renote control,
t he control far agigligdeny,olthet pwrHar rendsl af divikewey rhekveerofisthe bags the
infrared signal IRL2 as a control signal toward the 27 2 :~ o0 c ~ Q02

el ect APcal 4g>pan&mctéaqwém the merperbior: ¢orNeBtRys o352 he 3PRCPE| EhP
appliances. Further, in the case of a request to turn the switch 53, 54 on
t he wdrindr machand smsoor They EPﬂ:Prtsh@lEongr]rﬂrl 1 o dntdfoItdq he joi nt
mechani sms of the legs 5A - 5D to nove the robot 1 to the previ ouslx

nenmor CREFeSPANHR D At adionshS4im t3F 53454 Ik | 2F_ RAF YRR nEPt Retate
surroundi ng situations based on the imge recognition signal S4A fromthe

i mge Hrode¥sd e vemaf W adie $ovot?d Wy eu‘fJ“f%cFﬁ%“ﬁr ghoReP¥ t he
switch 53, 54 can he caontrolled, the con l'le ,_1n_the case where the
swi t cRTFYSs Rgh 1 tllaewwé’ﬁt}‘ SfHE2Y I‘?e"?%tfg:#]&sénélofglﬁf ANFLACEPE - at t ached to
t he head 7, inst the swi.tch 53.to .turn the swtch 53 . LS
time, the cgﬁt%%&elrér % Pé’clé‘g:nimzeé:sh PuLey %onmf%%t:b?ﬂ B‘[’Re o‘%\%%e:gt%'ﬁ% hué%nsor
14 whet t t guc 0 t 1 , er i a rely
execu é’lag\l/zdg% (?%gpgtsiseﬁ%gméﬁ]ee 3%%2‘?5 h%ﬁd?&é\g%]%rzgc?}s%’ vﬁ?r‘é ??}g geméit{ch
54 is : f t copty ol ; j, i me ni o] he
corr obayiaih ol pitor, RN ALE, BE SRS S RN P TR 83"

t her ey 4 N&SWM4%h SN S 44 nhed ONOFF. Fig. 16 shows exanpl es of other
wor ks of the robot” I.” Thé robot 1 can turn OV OFF the switch 56 of the

hot-water supl Y theShalds iWidthtdchddSt! hied R die: Wah | eh 8905 88R¢

controls the switch 58 for automatically controlling a blind 57 to nove a
ot OF 2% heR i ! O TARERLELES81MN@£hlthed fits t2&ictudtorC34M E?@iveh so as
addition, the robot 1 turns the switch 61 of the washingtaking device 60
ON, sad halkd Mharasdid G tehidky idevilie didrésStion veh 40 dAkewVWRSRI wgsh6a into
the house 63 fromthe outside. Further, in the case where novenents

desi gasinddralndedis @OliE as a center. The motor 31N of the second

actuator 34N is rotated so as to make the head 6 shake in the

direction of an arrow R14 with a central axis CL14 as a center.

The third actuator 34P is driven so as to make the head 6 shake in

the direction of an arrow R15 with a central axis CL15 as a center.
Furthermore, the joint mechanism connecting the body 2 and

the tail 7 is composed of a bracket (not shown) attached to the
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control are perforned, if the controller 20 recognizes, based of §hgTe?
recognition signal S4A fromthe i nage processor or the sound recognition
signal 52A fromthe sound processor 21, that the controlled device was not
be correctly driven by a switch operation, it controls the sound processor
21 and the communication unit 25 to produce a nessage of informng of this
error and transmts this to the user. In this way, using this robot 1, the
user at a renote place can confirm whet her the robot can surely finish
operations designated by himor not, and can check the reason for this
error by controlling the robot 1 as required. (2-5) Security function In
addi t coAnetiifgr pbet tiah @fSaaiinli ty dndciierbddy dBf efid tawuddeua tor asdgal ,
the controller 20 of the robot 1 always checks input of the gas and snoke
det ectbopriksdngl aSmoftoam3tkps gapcdtsion awhsowkI2Gensod d5dfFvgr 23Q. and
if receiving the gas and snoke detection signal S6, it controls the sound
processor 2Bestddgsyetheutdselr end kf Hheakexrill D tics iatfttachead tdii she
situation. In addition to this, in the case where an inform ng node is set,
t he cbmbckkltepf2@hdisntjodng trecheoirami c &hieomotoirt 319 arfd tthee aGuatwr- 34Q
Q02 sound processor 21 to transmt a prescribed nessage to the previously
regi stter ddivser se asnttac makentidre dred InOF eaerin dfhierdihettioh @f an
predetermned tine is passed in this situation or if a |arge anount of gas
or sneksoksRAét withd theheendmiadolaxdrs TLlores ¢ scareezommuni cation unit 25
and the sound processor 21 and calls the police or the fire departnment to

i nform of t RhstBpsgaiPént mechpmistisn magh L the tdrdversHr3FanpdQ ¢H the
case where an answering tel ephone node of the security function is set, the
cont r §hpepcEyairigy $48hecRIQ He anneatad i tthm errfrbler 0| vhbk a
recognition signal S4A fromthe i mage processor_22 and the sound

recoghPfi 8f 3SgRARPYWR2BTf FdM -t He Fhst AP~ 131 I sBRewho can not
be recognized or identified_(who is not previouslg regi stered) .js detected,
the cBRELGLPEr S8BSOENERH 5 AHENFAMNRG A R (thS ¢FRC 9
processor 21 %o transmt a prescribed nessage to the previously registered
user' STE¥RTaGE nanBeR -and the police, as shown in Fig. 18. Furthermore, in

ddi ti t h f ti o h wh t h ke. d ti
cignal So | RPRBGEFBr Th ERECASENnd e Hp AT i e dn TS B Pitbgn zed
id i fi ' t get ile t ' I h
secur TS PRRGFPIAARs 2o aanie perig st oL aate el Toeiees | mge
| nf or g5 ,88f BGH LNS3HTRARPIALCIIL 22 AULAUUE |HOHRLL00 J1RM Logy
sound processor 21 at this tinme, an hen, en a reproduction request is

made, whicfi aPba%e tbiRees AL ULANESIHRIPIHF §6bd IB0sh 3onsdrs 328 T 399~

information on the imge display 13 and gives 'sound based on the nenori zed

soundakntAE BREERAR ERAMYEhecRRMHed! hddudHi thd\@yri Fdies ro0t- 134?n
menori ze and show situations in the case of di saster, accident, illegal

i NtrugBbreBy MBARihgKet PosBiBIWItCE YR dHad it rpimne.3{@-B) a
Aut omati cal [y mai ntenance and version-up function
desired angle with accuracy.

Note that, in this embodiment, the joint mechanisms in the
legs 5A — 5D (every joint between the upper half of the leg 3A -
3D and the lower half of the leg 4A - 4D) and the joint mechanisms
between each of the legs 5A - 5D and the body 2 each has a brake
mechanism 37. And using the function of this brake mechanism, this

robot 1 can be directly taught a relative position relation of an

arbitrary upper half of the leg 3A - 3D and lower half of the leg
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In addition, this robot 1 has an automatically mai ntenance and ﬁgfs-ﬁﬁgéﬁﬂ
function for autonmatically perform ng nai ntenance by calling a Hb 2

center 60 or for automatically updating a version. In actual, the
controller 20 of the robot 1 regularly calls the naintenance center 64 by
controlling the conmunication unit 25. And the controller 20 communi cates
with a check device of the maintenance center 64 to check various functions
including the controller 20 under the control of the check device. If the
controller 20 detects abnormality in any parts, it communicates this
situation to the check device of the maintenance center 64, and noreover,
contrghs-the iABERePLAGASSAr —23pt BydiaS Rlad pu IRSHAGH ) EHe dieaeyy spl ay
I3 for informng of this situation. Further, the controller 20 controls the
comupés&ahing MBthodd to regularly call the maintenance center 69. Then,
the controller 20 takes in an updated program supplied fromthe maintenance
cent e(254 Bac¢h then€oidhinb£athonrReBot 25, and stores it in an internal
menory for prograns, not shown, in place of the old program 31 2 ~0ClI
Q02 Furt heRext) t backspenttiont b€ tthdatretbotr Agmarid Me clesayreawksi dedl y
given fromthe maintenance center 64 through the tel ephone line, the
control | er ®6téakksti nashdescyibetihabowryutiheaidommuniida tAwrsiumitardy 40 t he
above cases, and then stores these in a nenory for prograns as descri bed
abovethis trbdbetwlyist kixshanolgehbl ecandauapnatammin iycatay fvartth ngtient@nasiode or
update of a version. (2-7) E-mail managenent function On the other hand,

t hi s imbat cémhasigatikomastatendgeired tynet iuser.or Inathegi figlEowdinlg. | n
actual, when the controller 20 of the robot 1 recognizes the reception of

E- mai ¢xplanatken,i ast ghovaxindiig.i ® as iomeeexampdenn handyphxam. oNext |
the controller 20 judges based on data about a designation who this E-nai

i s fopordhesehenlephppekareorrrha egopise dhen dloFiuisara tijiqrh uHet RR ekl the
described in the call connecting function, to cone nearer to him _based on
t hi s FelegEnknin MFteA'FhHPPSPt480#?90¢§QJﬂ9mﬂﬂﬂﬁfﬁﬁ¥%b§§HﬁiEPthgﬁW% a

nmessage fromthe speaker 11 for informng of this E-mail. At this ting,
si mi | 5PP9ttd tReMEasB’ deberEBed LirnanFe Mral ' Sokthat g 3hets of’ § gfobot

exanpl e, if the sender E-nmpil is previously registered as "a
on avbr o7 CORRBREBREROENEPUSD CBift HEPLOE: SHRING: | S LA SEA7 o

produg$ t he an§nen& for "sorrow' as described in Fig. 9; and in the case
wher e° T he" SBREEF YF"¥-mai| is previously registered as "a favorite", the 32

2 ~ 0,6 2 novenent, for | easure” as described in Fig. 11 is produced.
I'n thf% %ﬁy?gf‘?%_F%)%ﬁhﬂp%a% TArofth t he user of the sender of E-mail with
novenents, Ffrggﬂ&E'Qﬂigorgggtngnﬂggngngbbot telephone function so that

users can communicate with each other using another one robot,

which is the same as the robot 1, with further reality as compared
with communications on the phone.

For example, when Mr. A manipulates the key input section 24
of Mr. A’'s robot 1 to input a prescribed first code number and the
telephone number of Mr. B for making a phone call, the controller
20 of Mr. A’s robot 1 controls the communication unit 25 to call
Mr. B’s robot 1.

Then, when the controller 20 of Mr. B’s robot 1 knows the

phone call from the outside via the communication unit 25, it
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(2-8) Hel per-requiring-person nonitoring function Further, 255 ro gjﬂl as
a hel per-requiring-person nonitoring function for nDnltorlng Eh ) £

as an elderly person and a child, who needs a helper or nonitor. In actual,
in the hel per-requiring-person nmonitoring function is set ON, the
controller 20 of this robot 1 always nonitors the user's novenents and
condi ti ons designated by anot her user based on the inage recognition signal
S2A fromthe i mage processor 22, the sound recognition signal S9A fromthe
sound processor 21, and the output-of-sensor reception signal S12 fromthe
out put - of - sensor receiver 17 (Fig. 2). |If the user does not nobve over a

predetghetsed &haﬁseﬁnafpkbeeggg& QQGQOHQEME\é%dﬂaéﬂirdd“tﬁéﬂﬁﬂéﬁﬂéE 20
| ooks for the user to cone nearer to himas described in the cal

connegétngnfgaﬁihgnofThams pheRet Raiaqntrol l er 20 conmes nearer to the user
up to a predetermned distance, it controls the sound processor 21 to give
a prescribegharssaBenoth8Usbatikboleirheospeaker, Als Aldbit tihalonfiitrkeeeps on
nonitoring the user's novenents, and if he shows no reaction, it controls

t he sehad EEOCBSaABwétsamtikheatanynmaatipl atiing #Mr .t @/caldtodde Py evt ousl y
registered famly and hospital, and transmts a nessage to informof this

t roubkénttdl 8) thenebmguhtieation 3dit 25~td Eranzbli2 Am=Edeerinfidrmatticdot 1
has a danci ng function of dancing to nusic gathered by the m crophone 10 or
of daoni ag bmsgd ofi Musi & phatsgirtpbed: byoddle timagee|rplogre diime sketarorivl DI
(Musical Instrunment Digital Interface) signals generated by coding note

i nf or k2t i whichieis, obhaiheBl beseddend the timadentsdianatl G4B sirpildieed from
connecting a synthesizer, a rhythm box, a sequencer, a conputer, and so on,
t o eatheolhage phnogddspiroR2 tbe theDcogmyndsation gefith&d ath thigtime,

i nformati on such as note-on (give sounds), noteoff (stop sounds),

pi t chandndeundcénfprmatispp eohakMge ééél@@}can@a&@ﬂﬂeﬂ hﬁuﬁﬁﬁaﬂkﬁ#ﬂﬂhqnﬁdous
kinds of control) is transmtted together with an identification number as
a M Dvhichinds abtadpnegebaspd eacéhe. spyng sdgmadl SZBl suRRddad iOreexiessed
by playlng the nusical instrunments by people can be transmtted as M DI

si gnaPluUnfnPrAgeessE dhete the GERETRYCREACN HRits 29et *NMEvmdH & REMRDI
signal through the tel ephone line 44 is supplied, the sound processor 21 of
this tobot 1 t akes in this via the connunication unit 25, extracts

f h h I h of
tone. " Trom Bhe:Ri B ELPBaERanIoRGFEbVEF 38 BAULEs B &) AERAI SPRT oY |
based th t ted t E
extratte HRY efﬁ%%‘%ﬁ%??%ﬂw% aiaR %L&%X""Fﬁ*a%emo%é%?”%eabﬂ R L im as

f h h
AR g?gragﬁéé' SebbelE 0L Y Mo o
0 ~ 2005w ﬁ 181 Saha bReLRANLERkehatl, BRI ithd idiape where
thered byt t

musi c IS ga e mcrop one or In e case ere the nmusic

(non d%@beéégﬁabﬁ) tES?EUBphEEdAT’ ar Qughket Be skl SRR Ig&ﬁ&rl&éadaé&eon the

soun rocessor 21 defects nusic characteristics such as rhythm 1ntervals,

st rena}.sngﬁut:eea eﬁrbhehwgbttteh@%ﬁdm@n 16he MUSife bt abhdasad on, the
gat hered signal S1 given fromthe m crophone 10 or the nmusic transmtted

t hrough therfelapioae h(pe, tRAdcBRERBYEbr RDOBECES aB3¥NGyLyH 2ed si gnal
based on the nusic characteristic of the nusic based on the detection

resul éofitpbl ar the tbrmahovatgaseundkd26r &8s Hrahstliits imdehd mfurntilar 20.
Then, the controller 20 noves the joints nechanisns of the
on the image of Mr. B photographed by the image recognizing
section 12, which is obtained based on the image signal S4B
supplied from the image processor 22 to the communication unit 25

at this time, and the sound information on Mr. B’s voice gathered

by the microphone 10, which is obtained based on the sound signal
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joint parts in the legs 5A - 5D, the connecting parts between e§F9 tﬁg gzb 9
5D and the body 2 and the connecting part between the head 6 an h bg. &_

based on thus generated synchronized signal, so that the robot 1 noves as
if it danced to rhythm as shown in Fig. 22. (2-10) Inter-robot

comuni cating function Furthernore, this robot 1 has an inter-robot
comuni cating function, so that the robots 1 can play such a soccer gane

t oget her while conmunicating. In actual, in the case where the inter-robot
comuni cating function is set ON, the controller 20 of the robot
(hereinafter, referred to as the first robot) 1 nonitors the position and

condi §p8NsQhpl REJOERBM ERROLOLAG Prdjids¥ior A &fd &thd Gdimid¥caPion 2unif C
T 2002 second robot) 1 based on the inmage signal S4 fromthe i mage

processor +32mrWignst keveentir.ol ler 20 of the first robot 1 wants the second
robot 1 performdesired novenents, it transmts to the second robot 1 a

request to mertRiB thReNDYRBERDLA tYbA lehe 200 HIMLCAN /N rEBdt 25.coitidl S
time, the controller 20 of the second robot 1 drives the required joint

mechafhenmembgeeprotekbern2getondiseq@ss tthsifpldgsl off ar | B Bassd nbrintisat i on
unit 25, to performthe designated novenents. In this way, in these robots
1, themageoiafdrranioal teanbmitited throefls thd cekuphdragelives 4vhide the

comuni cating with each other. Note that, Fig. 24 shows the structure

exanpimagé Hheplagelsyshenh 66, ther otherphand h adritdoliswtiusessund ay t he

soccer game by using such the inter-robot comunicating function.
processor 21 to give Mr. B’s voice based on the sound information
transmitted through the telephone line 44 from the speaker.

In this way, in this robot 1, the users can communicate with
each other using two robots with sounds and images, like a video
telephone.

On the other hand, the controllers 20 of the robots 1 of Mr.
A and Mr. B each always checks sounds transmitted through the
telephone line 44 from his communicating party (Mr. B or Mr. A)
based on the sound recognition information S2A supplied from the
sound processor 21,

When the controller 20 detects a previously registered word
which indicates agreement or a response like “Yes” and “uh-huh” in
the voice, it controls the corresponding joint mechanisms to move
the head 6 upward and downward for nodding as shown in Fig. 7, for
example.

Further, when the controller 20 detects a previously
registered word which indicates separation like “Bye-bye” and “See

you”, it controls the corresponding joint mechanisms to raise and

shake one leg 5A for “Bye-bye”
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In the ganme system 70, two personal conputers 71A, 71B are used zqg @ égmz
user uses his own personal conputer 71A, 71B to input a performhc '

such as "kick the ball forward and attack"” and "attack fromthe right and
shoot the ball". In this case, these personal conputers 71A, 71B transmt
to the robots 1 of respective teans a command corresponding to the input
request, through the Internet 72, a communication server 73, a tel ephone
line 74, and the tel ephone 75A, 75B in order. As a result, the robots 1 of
the respective teans execute 36 2 0o0cT~o00~the requests while

comuni cating with each other and control each other's robots 1 based on
requests, apudeRerhbBed, akRvedimif alrhh@WaYeshdr tHY THATR BV &0 dbtddEs
users control the robots of the respecCtive teans to play the soccer gane.
(3) Usekobdenhlibui Raarebhed pledsQhfitsml 1NGRL ,»Fhd WY NeSOSR)Z] Ngh&mdi t
identifying nmethod for realizing the above-nentioned call connecting

funct 4eBechel Rewheduivhi e RRICS A HEM iddyd Hidrd Uniadd OfNo SRGp idyd fueet | on and
so on, will be described. At first, in this robot 1, the I nage processor 22
r ecogahdeshandiiddatietites aus@irs, whilcheXxaifileatdy plaaghidel ited hogb €i €1 ©sed
in Japan Patent Laid Open No. 89344/94. Concretely, a face pattern studying
and raadgnhappg”pabit SQosdysh@wmes rtHd theatb 8 sdgwmwd e df o pdesimbge as
processor 22 to recognize and identify users. This face pattern studying
and rehogni thngigat 980 shuakelsi & thkad aC &€ ameqsd tiard unansHownn i mrelifeg .
information which is supplied fromthe image recogni zing section 12, with a
menor ¥03landnpagetthef taiRAVI (flrangdaatones sadvestoywy iandrian. arla) og/ di gi t al
converter, for exanple, every eight bits, and stores the obtained face

i magerdapactively,bfomgexaopddary | unmi nance i nformati on on the x-y pl ane,
in the RAM of the nenory 81. A preprocessor 82 cal culates, as to each of r
pi eces of fEnrthenmoFe(xoftheti £hap these) movements y whtesy dthe reqningicktenn
studyi ng and storage section 84 as a basic nodel of the face i mage data

| (x, y¥?0sdekEegtenat Hardenmfey Skxampleont\Hputhig( dddr apsns iifie fmomt legs

5A, 5B of the robot 1 to express “size”, and moreover, when it
detects voice of laughing, it makes the robot 1 perform movements
as if the robot 1 shook its body with laughing.

In this way, this robot 1 can act according to conversations
based on voices of his communicating party, thereby the user can
visually feel feelings of the communicating party.

Note that, the communicating party can make this robot 1
perform these movements by remote control.

Actually, in the middle of conversation between Mr. A’s
robot 1 and Mr. B’s robot 1, when Mr. A manipulates the key input
section 25 to input a prescribed second code number for
manipulating the robot 1 of his communicating party (Mr. B), the
controller 20 of Mr. A’s robot 1 transmits this second code number
to Mr. B’s robot 1 via the communication unit 25.

As a result, the controller 20 of Mr. B’s robot 1 controls
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2 0CT 2002 is the correlation amount with respect to the facQ,paIt,ber.r?
P(x,y). Further, a conparison processor 83 detects a function F ) | 002

havi ng the maxi mum contri bution degree X~",~ ( 1 ~MAX~ r) based on the
cal cul ation result, changes the function F~(x,y) or the face pattern P(x,Yy)
until the contribution degree X~ of this function F,,~"~(x,y) becones the

maxi mum or the |argest point, in order to cal culate the change anount

M X,y) which is the difference between the function F,~"t(x,y) and the face
pattern P (x~Y) This change amount M X,y) is supplied to the function
studyi ng and storage section 84 and a change anount anal yzi ng section 85.

I'n adghkl earrteepbnelqutdl% M hE i b pd M a8 B8et 4 @Pp Blad t BEcHRGC
pattern P(x,y) is also supplied. The function studying and storage section

84 | ScB@é”ﬁdefart RR QU e ARUMIRK mekitk i SSaBTE foPi REPSment fyaetbPRs F;
(x,y) (i=1, ..,r) as a basic nodel of the face pattern P(x,y) as

descryhed QEQib%ctTft%n tH & dddid Bt e triifhh s ANth Sd AdSB et s §5é+ POrR4tHEES

t he supplied change anbunt M x,y) to change the function F~(x,y) or the
face pavbrReAtB( ¥hywn amd RiREAL €5 - ha [ uisidndh s (showikgselzo&n éhe changed
function F~' (x,y) and the changed face pattern P'(x,y) on the x-y plane. On
t he ombeemband, sherickpngagimgnt anal yzi ng section 85 anal yzes the change
anount M x,y) supplied fromthe conparison processor 83, elimnates
conponent s oh hHdidibher ancahdse trapotiB 1, wo- ¥bldtls 200edrogt om ri ght,
and left sides in the shift due to rotation or of the difference in size
due tcosmuhithtiper specpendcamd tthee samgamsrwvameantd. reducti on of the inmage
recogni zi ng section 12 (Fig 2), of the face pattern P (x,y)on the screen
fromthe changec&madnt whiideyMr.i A'er dobdtn lgemet M. B revwradeinge ampunt
Mdr(x,y) and then transmits this to a human i nformati on studying and

st or agempublcetise. Wikh leactasd-herer £ dotexamplghtwhen Mef tA shaespul atese
shift due to rotation, or of the difference in size due to such the

per spEBei keYanappnese;q&am @4 &ed immtctaogihigrd terde migeber cormi mOYIgNg
section 12 (Fig. 2)of the face pattern P(x,y) on the screen, fromthe
changBigooyBn&EPREE & ndbes imarde ddmm2Mat Mg y )2 sarkPhelent tdmHees t hehi s
to a human information studyi ng and In the case where the novenent node is
a st u89rﬁ8880“fiﬁé‘ghl}t?éﬁ‘q FESTREY S éﬁﬁﬁﬂ P! ﬁd’%ﬁ‘()’r%@%l%e‘m%l%%dst ores
the s chan ge ampunt M dr (X, nto an .internal t shown by
Corr oFBBLRGEPE MR R A I A RAGPTE CIP 11906 HUTT T g o0 BRNERDY s

hur ) f dto, f |
i s AU R ) 3 e L5 [ e

treating thf nP4EH3ET A1 (B WAl CRANOS AU MAY O e MAL L 1

M dr"(x respect ace I magé of e sane person

hunantthgi.gmgg' ‘E?&ﬁ'é( tohidrct c-lc_a t A St{éqgucasﬁ'é’"}% é't S

the s human in ying an orage section 86

stor eéoﬁﬁﬁn‘i@ﬂ@ﬁ‘épy%‘i@ 2Igdr(x y) |tself of a human t outputted fromthe

change anount analyzing section 85 as human infornation, and after that,
whenever thﬁtchﬁmgetemeumthxt Ut ol 190 DR cFR PYISOEdbd S 1 Qﬂ!‘!ﬂ[veét

updates the human information K(t) based on the change anpbunt Mdr(X,y).
Furthghe &BriBepoatE ny 1§l nithtdBNETRINs Biled orl the supplied third
code number and a previously memorized table for movement patterns
with respect to the third code numbers, to perform the designated
movements.
Further, in these robots 1, a power from the outside

(pressure of shaking hands or the like) which one of two robots 1

being communicating with each other gets can be communicated
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39 2 ~ 0 ~ T 2002 recogni zing node, the human information stuz‘g@ ngrerng)rmz
storage section 86 cal cul ates, for exanple, an Euclidean distan bet{ve

t he change anount Mdr(x,y) supplied fromthe change anount anal yzi ng
section 85 and the human information K(t) previously stored in the internal
menory, and transmts the nunber t of the human information K(t) having the
shortest Euclidean distance as a recognition result KOto the controller

20. Then, the controller 20 recogni zes who the photographed person is (the
person's nane), based on this recognition result KO and the person's nane
previously stored corresponding to the nunber t at the time of

regi skthablugh thethdt tdbdtace pattern studying and recogni zing part 80
havi ng such the structure, the change anount anal yzi ng section 85 anal yzes
the change apoueiculix, Mh t@ldsd ARt d he pariald eir MyveerébsOMPOaRAtr . t he
rotary novenment conponent, and the expansion and reduction conponent, of
the face pabcdr 1 Bre WommMiitth thrgy iwictHidetth no tier £ hetg ecanorol 18k x29) ,
and updates the reference pattern stored in the human information studying
and sbfr Mge FecddtietdS thas e vam tgresmw e Heaged aom Uttie Nbowéx, g¢tedsian
result, the high recognition rate can be obtai ned. (4) Synchronized signal
pr odusiiggaletsidd suppgldkat firdheditentpaddl , senswetsid2Bof - p2@Bucand t he

af orenenti oned synchroni zed signal for realizing the aforenentioned danci ng
f unct iteansmiltsbehde goredratre Idetiditsiooboisdl t atsWichr®hs zeodbst ghalvia the
produci ng part 90 as 40 2 ~0CT 2002 shown in Fig. 26 is provided in

t he sacomthupriacd<sicor Wit &5.a net hod of making the robot 1 dance based on
the nusic gathered by the m crophone 10, the nusic characteristics of nusic
transm tt edAthitbugh tilre ,t diheplomdnalier & athdmnud'cs ciebeaktbrdsives
included in MDI signals supplied through the tel ephone line 44 fromthe
out si dbe TerrasremdItia ek igitymachanidns kpsed tomothe psRPhi®A DPreFgHER S20
supplied fromthe outside via the comunication unit 25 to a MDl signal

pr oceseteckionTresyll g @aierRtr & PrasHEe acil ¢hdMpushcgot, in the
characteristics such as the rhythm the interval and the strength of
sound§erpgsEersiad lagowrdt y- *fternmined, fromthe supplied MD signal S20
and noreover, praoduces the synchroni zed signal, S21 based og%’éf,e extragt ed

nusi ¢ char adferihdS F&Y add FisuteRat o 1 Fihe AR TR e pgs an
synchroni zed si gnal, _processin art, 90 i nputs. the gathered sound.signal Si1
ool MEFIGHhE AE (T8 GEAR o0 o F HRATAS | T oy FORTLGEERFSRET rom t e
comuni_cati on it 25 to non- M.DI si.gnal. processor 91. In this case, the
non- I\/Pﬁqu:é’i Gr‘f‘alqz S nq—g"? orsj‘*':e:\{!'elﬁ‘? sr%gqsn'f ghal processing mode from three

Si gnal(zgrzgcﬁg_géugr% e%e*i)égh@?‘e‘)%%ic@to'ﬂa”i pul ati on. When the first signal

processin I'S"sél ecte or exanple, the gathered signal S1 fromthe

mcrophone Y Qe REHDIS hard) AHIY |:0hd¢ AN GUENIK Catbpa gt 25 1
supplied to a band pass filter 93 which s conposed of a variable band pass
fil terteqierpqwnte Fuddtirgl . band pass filter circuits. The band pass 41
In actual, when the controller 20 of the robot 1 knows a
phone call from the outside via the communication unit 25, it
controls the sound processor 21 as described above to give sounds
from the speaker 11 for informing of this phone call.
Then, when nobody answers this phone call within a
predetermined time, the controller 20 controls the sound processor

21 to produce a fixed message (synchronized voice) for the

answering telephone, and transmits this to the communication unit
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2 a0CT?2002 filter 93 extracts the conponent of signals havi q:;agr-[ 2
predet erm ned frequency bandw dth, which is included in the gatfefed's ;@Q
S1 or the nmusic information. As a result, the signal conmponent, for

exanpl e, of a predeterm ned nusical instrunment (for exanple, a drum
continuously played is extracted and supplied to a power neasuring section
94 as a filter processed signal S23. The power neasuring section 94 detects
power (strength) of sounds based on the supplied filter processed signal
every predetermined interval (for exanple, every 10 [ns]), and sequentially
transmts the detection results to a characteristic controller 95 as a

power odetechi QBuﬁidg%&bn§a4-szﬂ'!e characteristic controller 95 detects a part
(tinme) exceeding a predetermned set threshold value fromthe supplied

pover det eChOoRL$k0Rane$2¢or! RxadP1E Othd RSMANIIALLIIGH sagdt €108 | er 95
measures the rhythm the intervals and the strength of sounds on a tine

axi s pasedsORohRg tdeheelf Ahiletide ANGHIWMIUGESFife £3OrLaBayi oned
synchroni zed signal S21 based on the neasurenent result. Then, in such the
first otitpidk BFOGAFSONG FGSorishd nutaaNiciiZEttiid HhsS2ds | ShowRdugerigo
make a robot dance to the tenpo and power, mainly of |ike a drum and

suppl 12d Wwhitheagenbbitlhlitled?bas@d e thideju it of tsdif$o £ agecapeient he
second signal processing node is selected, the non-M DI signal processor 92
suppl seégnthiesgat fepad thiegoaltpal foforsdnsomasaphane 10 (Fidghe2¥2 and@ thecT
~00z nusic information fromthe conmunication unit 25 to the band pass
filteeputdenndimee igforemadd osi gupplSkdrfidre anusliack Mot netiowm. | S subj ect ed
to filtering processing for all bandwi dth there, and then, the obtained
filtering pTheasseétiescgniiro$2er 20smaidesethes sourad iprdceguen 3l etodwte ng
section 95. The basic frequency extracting section 95 extracts a basic
frequencyptimalt message beded lonertlvig prokrssad: s g mlmEG28agantiot hehe

obt ai ned basis frequency signal S25 is supplied to the characteristic

cont r ebb¥e 896swEhd ngh&edeprbonsg jandc dmansinlidy 96 e the edrmenbeR tEAg basi s
frequency signal S25 as the difference on the tinme axis, and produces the
af or epBitoNéa &hecEoprupdgadiigmaundt] 3%ased on the specific different
information. Then, in such the secgond signal processing node, such the
synchr oni zeBf§pgnkhatz1 the contxrd Lerr S0 t@hase SNk GHRPHI2HRR ¢ pl ayed
with plural nusic instrunents i s produced and supplied to the controller
20. CPRE/RFs&MapR iREOrHed1fRe te NS anhady fHhE UG HL R RATEY
selected, in the non-M D| signal processor 92, the gathered signal S1 from
t he nFBQBpﬁoW@m?GYoP"tthéL‘ﬂﬁ'ﬁ ‘ﬁrn?’t?r“}?é‘tiﬁ &N?‘ﬁorﬂ e ST i bH et 25
IS su gl [ eg to gge Eand pass_fil ter 93, and the conponent of signals having
t he sg’ EPFCC OF r &8GendyoaRdGi S £ Nhi ch is included in the gathered signal

s1 oF et t ( -t t he. fi
Sional | prociBefiagPhahTe Rlueck, FEk SEEOdRE Ml Wilddadd 4G dhitteg
i | . i i. 43 . ~ -

IrZsz:JtBQ %%1%2}%&?{1%0%;8 ?%?:;ﬁ‘ I gng-’%gaﬂrlg)gle%g r?&srr%l e,ehji]?'n%’ p%}\?\%(r: detzggtzi on
Si gnaloretoRaaed2en glike sf 'thgeguggzggﬁagﬁ% Y Hemdi 284 9OeR@t ed at the

power measuring secfion 99 an o the characteristic controller

96. | 8n2ddnbit9Bn! erbl thel Rpddd AASHAd ld180 %%ﬂ%}@%ﬁé‘%ﬁi&é b £84

processing to all bandwi dth of the gathered signal" SI or the nmusic

i nf or BRt itAd, markerizaks fidaged He rRmitiemh fdd tald @nﬁ@@ﬁéﬁ&?'ﬁ@ﬁ' S23 to
the basic frequency extracting section 95, sinlarly to the second signal
processi ng grdenhidsway’ esul ithis Fobail ¥ ,t Qs ke ARSI NEd 1 dB1060s ST ng
node, the basic frequency signal S25 based on the filtering processed

Si gnalneS33gks Atedwdetigattol e eIV #d racindigi sesd | € e and

then supplied to the characteristic controller 96.
communicating party, and also messages and images from a
communicating party are memorized.

Furthermore, when a call waiting mode is selected by
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Then, the characteristic controller 96, based on the supplied pogF@ Orvrzﬂgz
detection signal S24 and basic frequency signal S25, produces th e
synchroni zed signal S21 with the conbination of processing in the first and
second signal processing nodes. In actual, in the case where a drum which
has few nusical interval difference is the main nusical instrument even the
sane nusic, the characteristic controller 96 produces the synchronized
signal S21 based on the tenpo and the strength of sound, simlarly to the
first signal processing node. Further, in the case where a stringed

i nstrument which gives silence sounds and has | ess difference of strength
of sowaiSpubatDRghBhe RU§ aputnseotivnt 24t he dny atidilistof controller 96
produces the synchroni zed signal 44 2 ~~ CT 2002 S21 based on the

di f f eceneerobtibr, baRescbheaviney, 29 wifl aHey robdtha seamirbls grted sound
processi ng node. Furthernore, in the case of the m xture of these, it

per f oppBc@ssbt U2l torpectues prebdetlermidsid s ichamaticy issdumds | capd oduce

t he synchroni zed signal S21. In such the third signal processing node, the
synchtoamgeiltsi ghat S31the pootuadédawink paptyacduwr athe yorrenicxtiwe of
good processing in the first and second processing node and is supplied to
t he comitoR$er 120.tHis tymy, walyist hebeygnthrcani gédesingsake pnddeai g messstagdd
produces the synchroni zed signal S21. (5) Operation and Effect of this
enbodtoeat commuhecatbngnpartynédrcenfcaddr aiidiing.hi s robot 1 di spl ays

i mges based on inmage information on the inmage display 13 and gi ves sounds
based(3dm3kofialli rdanmectiorg ffwpethenspeaker 11, which are supplied through
the tel ephone |line 44 fromthe outside, and at the sanme tinme, noves in
accordance it the opteesabands. asushpeR, iphFigdobdi /1 Ghder giaketddsilpfat®d
novenents based on a novenent request (a second or third code nunber)

suppl 24l f eopneqbingt Spaetinpofgl crEresitdfisofe FhoRe £allTHyam dkhe using
this robot 1 enables the transm ssion of feelings via sounds and i mges _ and
furt REtside EPaAsAPEEPSROBALIPEeMERTs Ofi RlFend\r&hent Yot AhdiT edf- rfpdt

1, thereby making it possible to conmunication with reality as if a
connd%?ca%?ng party was in front of you. In addition, for exanple, by using

t hi bot it i ible f fam | d t t Ll _th bot 1
15 27270 BTSB! SatEni Bl §oR TP LA PRoP to MARIRERdnd. SR ¥ peop o
iat i i Zi ti 12 th bat .and t t hi
CommAIRAF OBy ¢ EF RGP ! SOEREPONGE Tin TG SR T AP e AT ard 21 derYy peopl o
wh i h P e | b |
rom ShcedEr LS Sbfapllofle RURBRTUE HHiis pholfy 801 HORE ol 0 cer s
Cond'ﬁéPH%PQSEQmBQrtQ?sﬁgkgugérgﬁcéa%hﬁgﬁ SEN$YR19SRASEd Jdy tfie house,
and transhits a nessage baSed on the judgenent to a communicating party.

Ther ef @1 Ephdedsing this robot 1, it is possible to give a suitable nessage
for an answering tel ephone to the comuni cating party w thout troubl esone

setting WorthekUrther 88h€rol D8rm 260t bhskBCRANILASS Waltelktere it diiife cal |
number of that phone call and the plural telephone numbers
previously registered corresponding to Mr. A, Mr., B and Mr. C,
judges who out of Mr. A, Mr. B, and Mr. C that phone call is for.

At this time, if the telephone number of that phone call can

not be detected or if the telephone number of that phone call has
not been registered, the controller 20 controls the sound
processor 21 to produce a message for asking who that phone call

is for, and transmits this sound information to the communicating
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is for, by a nunmber display service or asking with sounds when r GeiéunF 02
t he phone call fromthe outside, and cones nearer to the user baged n’|29
recognition. Thus, using this robot 1 enables a user to talk to a

comuni cating party on the phone even if the user is too busy to go and get
a receiver. Furthernore, this robot 1 turns OV OFF the switches of the

vi deo tape recorder 51 and the television set 52, and the switches 53, 54
on the wall and floor in the house, based on a request given fromthe user
t hrough the tel ephone |ine 44. Therefore, by using this robot 1, it is
possible to control electrical appliances and swi tches which can not be
mani pghatgdvhy the tohfpRare tdper ainian 25hur theh)dithe dointrodl@lr Rl ways
recogni zes the condition of 46 2 ~0CT 2002 a house, and calls a user,
pol i chasédr endehar sgaAd ahflidrmaldilon iwhidihs Aoy eyiiveh afyswi ehe ty. By usi ng
this robot 1, it is possible to secure security of a house. Furthernore,

t hi s eolmtnicaequbaphy tgalalss at respainses ngnekyeze aaded b ctldhesdund s vari ous
functions or to download the |atest progranms. Therefore, this robot 1

enabl eecaguseiohosigeaailt SR fowim ddves isstemdgprdcescondi21 orho Fout hef ndr e,
this robot 2 detects a user being the designation and cones nearer to him
when AecHrvi BgakdnMirl.. CThévadf @ad, issifieg .t he robot 1 enables the user to
recogni ze the E mail with ease. Furthernore, this robot 1 always checks a
desi gnat ed Uben,anfl thel soatsrlRderudr judgeshddpitt dhaly ehans|caklkedist er ed
i f discovering abnormality. Therefore, by using the robot 1, it is possible
to hafdreMuit A t h& dackswiore Mx .péy stvi hghmaowiads by rdrdaroliksingittthe r oubl e.
Furthernmore, this robot 1 dance to rhythm based on nusic formed of sounds
gat hefedntrvachaaisussode thed legs WD- Sga rsEitnedhs haged ethridh@h t he

t el ephone line 44. Therefore, this robot 1 .
image recognition signal S4A supplied via the image processor 22

and the previously registered image information on Mr. A’s face.

When the controller 20 finds Mr. A through this detection,
it controls the joint mechanisms of the legs 5A — 5D so as to move
the robot 1 toward Mr. A.

Then, when the robot 1 comes nearer to Mr. A within a
predetermined distance, the controller 20 controls the
corresponding joint mechanisms to produce movements, for example,
“sorrow” as described in Fig. 9 in the case where that phone call
for Mr. A is from a person who is previously registered as “a
unfavorite”; and in the case where the phone call is from a person
who 1is previously registered as “a favorite”, for example,
movements “pleasure” are performed as described above in Fig. 11.

In this way, in addition to the call connecting function,
this robot can inform a user of a person, who is calling, with
movements.

(2-4) Remote control function
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can inprove its anusenent. Furthernore, this robot 1 controls a @hiﬂ?ngz§gz
1 while they conmunicate with each other. Therefore, this robot g
plural robots 1 work together. According to the aforenentioned
configuration, the robot 1 displays and gives inages and sounds based on

i mge information 47 2 90 CT 2002 and sound information supplied from
the outside through the tel ephone Iine 44, noves in accordance wth
conversions, and perforns designated novenents based on a novenent request
given fromthe outside through the tel ephone |ine 44, thereby meking it
possible to transmt feelings via sounds and i mages and feelings via
novenent s ofir hRidisglod ObeHid S6bsts 1 h&onaLrenete vbhbrbtakuh¥tidhus, a
robot with high usability can be realized. In addition, the robot 1 has the
t el ephiied Witdblus tHe weshetd Ngal el EpBoR6bothe Gakh aanbaekide Hendldeon,
the renote control function, the security function, the automatically

mai Nt SR Wi Séoferha f UEE éiloné hendt- mebl 1 8apRgaaentof uset ithe, dike

hel per-requiring-person nonitoring function, the dancing function, and the
i nt er butiein WfMttie adu tgidendévidoe Sheirbyrdaki 8g ihppesai predeterali@cidhe
robot perform hel pful novenents and action for the user. Thus, a robot with
hi gh Rahith tgodamibeberal arrddto (163k&X hize eobotli hrehtisnNONZOFFathel n t he

af orenenti oned configuration, the case has been described, in which the
appearsyidehais tdfe a obape Ireécotdére 2l dog belewissont ket §2used the flake to
it simlarly to real animals. However, the present invention is not limted
t her etar mrotOtb'fO%rﬂm&Gmtmlse@f531pp@hrqncb13ecualbeoapphl stle Ehopiri.s
case, plural rollers and wheels can be used in place of the plural |egs 5A
- 5D as a nddn mgetusdns vifen Hehe otentuol kew t H@erof | thehrvobhobr nknowsnad
configuration, the case has 48 2 9 0 CT 2002 been described, in which

t he r ahwnel qaldnsftam thel eweidesdedi¢oudOkvhdsthe pﬁm@umpaﬁmonhmegh t he
tel ephone line 44 to/fromthe outside. However, the present invention is
not |i2f e tihereterniitrms nthari s ef cBi ¢ oficRBRhbecdehPEFRETY hitbugh
nobi |l e tel ephone |line, radio waves, a circuit for Internet, infrared
S|gnm¥$CQQQHﬂ$%lﬁhﬁﬂr9ﬂ¥ﬁﬁ¢%ﬁﬁﬁﬁ@)°“ ornt fienprRer ?DPtﬁB?nBF@VlPHSﬂNe

f t d t t | at
The. kBPRITRAE RIS 98 Tvemsn bhi A Hh g RESaF o obbroRBUBER RBOBUL Si de |~

devi 50. Ho th t i d th t ,
pfﬁégew%o%rﬁ i 0 e res e pPeittettindanBtorsibifg bERkEesasel”

sound.reco n|2| functlégkfgntggchQtrolIer 20 or a request can be input
with §’re (B B 0T T" )

For example, in the case of a request to turn ON/OFF an
electrical appliance such as the video tape recorder 51 and the
television set 52, which can be controlled under remote control,
the controller 20 controls the joint mechanisms of the legs 5A -
5D while confirming the surrounding situations based on the image
recognition signal S4A from the image processor 22, to move the
robot 1 to the setting place of the electrical appliance.

Then, when the robot 1 moves up to the area where the
electrical appliance can be controlled under remote control, the
controller 20 controls the infrared transmitter/receiver 15 to

emit the infrared signal IR12 as a control signal toward the
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Furthernore, in the aforenentioned configuration, as a nethod oh g ggwﬂzgpz
mani pul ating an electric appliance in a house by the robot 1, tke’cHst

been described, in which the robot 1 noves up to the electric appliances to
output an infrared signal IR2 or to physically mani pul ate swtches.

However, the present invention is not limted thereto and a LAN can be
provided in the house and all electric appliances in the house can be
connected to this LAN so that the robot 1 can mani pul ate a correspondi ng

el ectric appliance through this LAN. Note that, in this case, the robot 1
and the LAN are connected to each other by radio, so that the robot 1 can
nove f edelctrileadt appitaece n thee eldyo rtanmmemitngreN/ GBinf tigerpdwen, of nthee 49

2 ~ 0 CT ~0~2 case of receiving a phone call or E-mail fromthe outside,

t he roledectriwads agprltiendes .user. However, the present invention is not
limted thereto and the robot 1 can give different sounds dependi ng on
users or out putrthles ,nanme the aser ods pondiqueatsdro ttarmf tren sibteche5Phohé
call is for. Furthernore, in the aforenentioned configuration, the case has
been descrthigedralihemre on rthiehd lowse GHORF ¢ drire ctémigral beon20 cabhtiedm the
outside to a correspondi ng user, the robot 1 |ooks for the user. However,
the prdcamt mecbamisms ofndthd ildgsedA herdl ccanmpve nthderchet hheeetheers
are alnost at fixed places, the robot 1 can previously nmenorize the places
of theP¥s¥iouUSd YnHEEONE Zesl Siet tingt e o drtie rewhech he3 pos4 urkihad

posi tion using the_ output of the acceleration and_angul ar velocity sensor
23 whefongdamingg thepisare amding- Fitha s based o f bhentht¥®ned
configuration, the case _of mnenorizing sounds and i mages_as an answeri ng

t el eph&RECTMEL PN SHFDe SAPLIAM HdtP IRARR RTOFIRSPF ed®nt i nvention is
not limted thereto_and, for exanple, text data can be also nenorized, In
addi tion, th&hRRirntBREnLEecERRAt doMeYeS Ed® 18 FERA CiRFe akhE- 78t Feh

and, under _the coptrol of e i nt enance center_60,. text such as. E-nmj
o peBd! s ganehe Sartrol 1l EhE I raRy 28, i ke dite Hherds: the
Furthermpre, in the afqQrenenti.oned confiquration, the case, has, been,

descr i BEA ol Sanith Tha e BB Ly FRARES dha, Rttt FEeSh bt 1 RPhED ub8r o
when receivin ne.cal)J from.t.he ,out.side.. 5 0, C T 2002 However
Fhen r SEEarhh 3P raad 7 SRME O s th oF Popefed EhR°slOLEK
sounds55rﬁﬁnb%% speaker 11 to call the correspondi ng user when receiving a
phone cal én can noves its body toward the direction of hearing a

response, Of ARARNERY E4hQIREAS LepAnasnON NAiREL U0 MEILAIOR ERYCTENt S

(fox exanpl e, waving Furthernore, 1 n the aforenentione

confi guLRbu@N oft RECAZRH |derdasChiffthed e GudivesdROE 14 h8Sushed
battery (a battery such as a primary battery, other than a repeatedly

char geablee sRattlcdr B3sUthedeby litt AN ARORH A Neddtd ON)0BS Sp@BARIoROUT CE.
However, the present invention is not Iimted thereto and an alternating
power sour ceohOthBUBREES haad ,benustd Aase Mithfe HE CEvi el BKaMPlén the
Furthernore, in the aforenentioned configuration, in the explanation of the
r enot e ftevkr, 0lthkurohitadl lidre 20asnithisls titee ridiait IneShawhimel b£dthy
mani pul ating the dial buttons of the outside device has been described. The
pr esentoirtreeponadinghdwey &A - SNdio Ipushk athd HasetSh andS againgtvebea
request, for exanple, "right" or "left", wth sounds while confirmng the
sur r ousditghs iSdyatthersbyhitble aws. trthotselyriap o isd tON/ OREge recogni zi ng
section 12 and are transmitted fromthe robot 1, and thereby the robot 1
can nove in Hégor dansbowist exemplesqodsothanr menkmoral the tiebet ot eneihd oned
configuration, the case has been described, in which the

synchr §ab2&d 1sicgRalt ugen ON{OFF dheofswitehs AP hHrireiet-vates svRPIYured as

shown in Fig. 26. 51 o
system 55, which is installed on the wall, and can controls the

switch 58 for automatically controlling a blind 57 to move a motor

59 so as to open/close the blind 57.
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Z 9 0 C~" 2002 However, the present inventionis not limted t e
for exanple, a judgenent circuit is disposed at the input stage?gdfi' D&?%Dz
synchroni zed-si gnal generator 90 for judging whether an input signal is a

M DI signal and noreover, the synchroni zed-signal generator 90 can be
configured so that the gathered signal S1 fromthe m crophone 10, nusic
information read out froma renovabl e storage nedi um not shown, or nusic
information such as M DI signals are all supplied to this judgenent

circuit, MDI signals are supplied to the M DI signal processor 91 based on
the judgenent result of the judgenment circuit, and non-M DI signals are
supplied to tIie apgki tdamn,i dheFo theymne, they swkteh obkneht tbedashing-
configuration, the answering tel ephone function is applied to the robot 1
havi ng teffé ngo fvgiant§bPhs shodrt nthe grashingvkldkingt devipeeseft iFnventi on
is not |imted thereto and it can be applied to an_information processing
syst enFFdviaRy t& Hatks, araduinds ik g1t oHe gipwse ofd . fremt hbenﬁ\ag,smﬁ-t he

af orenenti oned configuration, the case has been descrjbed, in which a
response mes&RFENES AR IS (R SRR R R ) RE 1N FRA seRper pFereseor
21. However, the present invention is not Ijmted thereto, and such a

respon§€ Sdages Ree et o’gfslV‘%t‘Eﬁ’é’iF‘:” %’E %s’&??“&‘é’dl§?6raﬁésﬁ€dpﬂm

LKe, 2 RO A 2 G SR D AR, Ganbe Lead ol aceording (Rthe

-, 202 B AL ALY B ohl 00, 0 LA LIBLLO0PT ECSEAAD g

290Ci,20 % Mﬁc}. A robat conprising a novengnt part.for produce

ToveeEBET 158 GRS o UGH K ST DUOh e P (Y R Bt &P or  cont 1 ol

Teans LRleradiol Ling 3l AP UAL Ldurk TGRS mRRE [RL ecel ving
communication unit 25 to produce a message of informing of this
error and transmits this to the user.

In this way, using this robot 1, the user at a remote place
can confirm whether the robot can surely finish operations
designated by him or not, and can check the reason for this error
by controlling the robot 1 as required.

(2-5) Security function

In addition, this robot has a security function to detect
trouble.

In actual, the controller 20 of the robot 1 always checks
input of the gas and smoke detection signal S6 from the gas sensor
and smoke sensor 15 (Fig. 2), and if receiving the gas and smoke
detection signal 86, it controls the sound processor 21 to give
sounds from the speaker 11 to inform of this situation.

In addition to this, in the case where an informing mode is

set, the controller 20 controls the communication unit 25 and the
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robot and anot her el ectronic device; and information detecting neZQ§ Bq‘ZUUZ
detecting information fromsaid signals received by said communi cat
means, and wherein said actuator control means controls said actuator based
on said information detected by said informati on detecting neans, to nake
sai d novenent part produce stated novenents. 2. The robot according to
claim1, wherein: said communicating neans is tel ephone conmuni cati ng neans
and further conprises sender detecting neans for detecting the sender of
the signals received by said tel ephone conmuni cati ng neans; and said
actuator control neans nakes said novenent part produce stated novenent
accor disayprich raicksiire 2k dts etckeismBt d hprestoibad coesisaget bocthem 1,
wherein: said comruni cati ng neans i s tel ephone comruni cati ng nmeans and
f urt hepreonpisles rahi steed dr 2§ 0Qostader neebect ang menasvén; détecti ng
the sender of the signals received by said tel ephone comruni cati ng neans;
and saitthadct udfi &r pedettdirmiseed ke si s gpals sed ehmnthpsar $1ipuatiuoe eratiéda
novenent according to said detected sender

large amount of gas or smoke is detected, the controller 20

controls the communication unit 25 and the sound processor 21 and

calls the police or the fire department to inform of this

situation, as shown in Fig. 17.

Further, for example, in the case where an answering
telephone mode of the security function is set, the controller 20
always checks the house’s condition based on the image recognition
signal S4A from the image processor 22 and the sound recognition
signal S2B from the sound processor 21. If a person who can not be
recognized or identified (who is not previously registered) is
detected, the controller 20 controls the communication unit 25 and
the sound processor 21 to transmit a prescribed message to the
previously registered user’s contact number and the police, as
shown in Fig. 18.

Furthermore, in addition to these functions, in the case
where the gas and smoke detection signal 86 is input or in the
case where a person who can not be recognized or identified is
detected while the answering telephone mode of the security
function is set ON, the controller 20 sequentially memorizes image
information from the image processor 22 and sound information from

the sound processor 21 at this time, and then, when a reproduction

request is made, it displays images based on the memorized image
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4. The robot according to claim1, wherein: said information detectin
nmeans is E-mail detecting neans for detecting E-mail; and said aéﬂhaﬂ%ff?ﬂﬂ?
control neans controls said actuator based on E-mail detected by said

i nformati on detecting neans to nake said novenent part produce stated
novenents. 5. A robot conprising: nenory means for nenorizing stated

I nformati on; nmenorized content changi ng neans for changi ng nenori zed
content nenorized by said nmenory means; communi cating neans for receiving
signal s used between said robot and anot her el ectronic device; and request
detecting nmeans for detecting an_information updating request which

i ndi caﬂ@g:otrﬁ@ﬁ}ﬁd'atoé‘ dhes dimpag a%leﬁP]t%f otherndrgivesnsevrd shaped soretbeved
by sai d comruni cati ng neans, and said nenorized content changi ng nmeans
updat eFeBRrd zecs SeEnNchAREArmH W SPB Ehh eSPeRkRTml  on updating request

detected by said request detecting neans. 55 2 9 0 C T 200Z 6. The robot
according to B|§pﬁ§5wawheﬁgq1ro ot 1 can memorize and show situations in

the case of disaster, accident, illegal intruder, or the like,
like a voice recorder of an airplane.
(2-6) Automatically maintenance and version-up function

In addition, this robot 1 has an automatically maintenance
and version-up function for automatically performing maintenance
by calling a maintenance center 60 or for automatically updating a
version.

In actual, the controller 20 of the robot 1 regularly calls
the maintenance center 64 by controlling the communication unit 25.
And the controller 20 communicates with a check device of the
maintenance center 64 to check various functions including the
controller 20 under the control of the check device. If the
controller 20 detects abnormality in any parts, it communicates
this situation to the check device of the maintenance center 64,
and moreover, controls the image processor 22 to display a message
on the image display 13 for informing of this situation.

Further, the controller 20 controls the communication unit
25 to regularly call the maintenance center 64. Then, the
controller 20 takes in an updated program supplied from the
maintenance center 64 via the communication unit 25, and stores it
in an internal memory for programs, not shown, in place of the old

program.
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said stated information is control information for said robot. 7. A robot
conpri sing: output-of-sensor receiving neans for receiving outputzfﬁd}ﬁﬂoﬂgﬂz
or nore sensors) provided in a user hinself or near the user; user's
condition recogni zing nmeans for recogni zing user's condition based on the
outputs of said sensors) received by said output-of-sensor receiving neans;
a novenent part for producing stated novenents; an actuator for driving
said novenent part; an actuator control means for controlling said
actuator; and tel ephone comuni cating neans for receiving signals used

bet ween said robot and another el ectronic device, and wherein when said

t el ephone coRuwbheat i wgtheazrspresteiteeshe amdatdd miagranig)ehidh crenonérer
el ectronic device, if the phone call is not answered within a fixed tine,
sai d astideddy géwenorfrmrtélerrm@sntﬁiamﬂ)mmr peh t tiproegie ethe ateblephone
movenment s based on the user's condition recognized by said user's condition
recogniiprg Kbansongrofierr @fottakasoridl Hdiase crid ntlre QQWWNW%@?@POﬂE%%¥9
means for menorizing response nessages accordlng to ~6 9 0 C~ 2002
user' s2€ofdmilandy gﬁdtP€Sﬁ€ﬁ§@ FEESfye B Fﬁheﬁm§#@F¢%rtQﬁﬁ$nR@l%gm%@?ﬂy
response nessages from said nmenpry neans, and when said tel ephone
connunf@ﬁtPﬁ@gﬁéQﬁsaFeé@ﬁ@@éhﬁdbéﬁﬁﬂﬁ?cation si gnal from anot her el ectronic

device, if the ghone ) i
his way, this robot 1 can automatically perform

maintenance or update of a version.
(2-7) E-mail management function

On the other hand, this robot 1 has an E-mail management
function for managing E-mail.

In actual, when the controller 20 of the robot 1 recognizes
the reception of E-mail, it takes in the text data in an internal
memory not shown,

Next, the controller 20 judges based on data about a
designation who this E-mail is for, and then it looks for the
corresponding user with the method described in the call
connecting function, to come nearer to him, based on this
judgement. After that, it controls the sound processor 21 to give
a message from the speaker 11 for informing of this E-mail.

At this time, similarly to the case described in the call
connecting function, for example, if the sender of E-mail is
previously registered as “an unfavorite”, the controller 20
controls corresponding joint mechanisms to produce the movement
for “sorrow” as described in Fig. 9; and in the case where the

sender of E-mail is previously registered as “a favorite”, the
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call is not answered within a fixed tine, said response nessagedzﬁtqgt 2
means out puts a response nessage corresponding to the user's conditi 1-200
recogni zed by said user's condition recognizing neans. 9. An infornmation
processi ng system conprising: one or nore sensors) provided in the user
hi nsel f or near the user; user's condition recognizing neans for
recogni zing the user's condition based on the outputs of said sensor(s);
response nessage nmenory neans for nenorizing response nessages according to
the user's conditions; and response nessage output means for outputting
sai d response nessages, and when a phone call is not answered within a
fixed wmovemesdi £ oresyressunrssap deseribedain Bugpuld sai predupedse
message based on the user's conditions recognized by said user's condition
recogni zi ng Amrakhislayd rtdbiet bk ikigan Byforme the G:s&r2002thensendent
part for produci ng novenents; an actuator for driving said novenent part;
of E-mail with movements, in addition to the management.
(2-8) Helper-requiring-person monitoring function
Further, this robot 1 has a helper-requiring-person
monitoring function for monitoring a user, such as an elderly
person and a child, who needs a helper or monitor.
In actual, in the helper-requiring-person monitoring
function is set ON, the controller 20 of this robot 1 always
monitors the user’s movements and conditions designated by another
user based on the image recognition signal S2A from the image
processor 22, the sound recognition signal S4A from the sound
processor 21, and the output-of-sensor reception signal 812 from
the output-of-sensor receiver 17 (Fig. 2).
If the user does not move over a predetermined time or if
the user does not give voice, the controller 20 looks for the user
to come nearer to him as described in the call connecting function.
Then, when the controller 20 comes nearer to the user up to
a predetermined distance, it controls the sound processor 21 to
give a prescribed message or music from the speaker 11. After that,
it keeps on monitoring the user’s movements, and if he shows no
reaction, it controls the sound processor 21 and the communication
unit 25 to call the previously registered family and hospital, and

transmits a message to inform of this trouble.

(2-9) Dancing function
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actuator control nmeans for controlling said actuator; conmmunicatd Rg
for transmtting signals used between said robot and anot her el &Qr&f'ﬁUUZ
device; information input nmeans for inputting information fromthe outside;
and information output neans for outputting information to the outside, and
wherein: said actuator control neans controls said actuator based on the
information, which is input to said information i nput neans, to nake said
novenent part produce stated novenents; and said information output neans
out puts stated information from said conmuni cati ng nmeans to anot her

el ectroni c device based on the information, which is input to said

i nformati on Fopthempatbisl robatr dbdtascenplastimg funetieen oadmrnerg to
inputting information froma user; an novenent gart for producing )
nmovenemusi ca gadheatest thorthdy inviigrpehone il creret (darcing thrged ednrustic
means for controlling said actuator; information output neans, for

out put tiragssidited ithreudd ithe telerheraint ng i PR MEPE oMEsi@E ki tti ng
signal s used between said robot_ and anot her el ectroni ¢ device, and wherein:
58 2 Igsgrumpnio®igift@d dnterfiacels HENFERIRLTR BRY LYsEPIIRI nAtE i xed
time, said actuator control means makes said novenent part produce stated
movenednEoragdigM-er produci ng the stated nmovenments, when an input is not
reached yet fromthe user within a fixed time, said communicatin r’rPans
transmits st Begg i vher MO0 tandad iis e dn e Senpl rﬁ’?ﬁ?ﬁé@?‘ﬁn otit put
means, to another el ectronic device. 12. A robot conprising: a novepent
part f&PnEeSHIEihG Mdhatizenn et BOF 7 | SPRERSFD nidvERBRY Y B4 ¢ ;
actuator control means for controllin %i.d actt%aet %I;Dlsisgcnal rrecfeiisyi ng

means £HA SV F SaHnIthRfed B8t ion, anda

defined, in which information such as note-on (give sounds), note-
off (stop sounds), pitch-bender (continuously change scales) and
control change (other various kinds of control) is transmitted
together with an identification number as a MIDI signal at 130 per
one second. As a result, all information expressed by playing the
musical instruments by people can be transmitted as MIDI signals.

In the case where the dancing function is set ON, when the
MIDI signal through the telephone line 44 is supplied, the sound
processor 21 of this robot 1 takes in this via the communication
unit 25, extracts information on music characteristics such as
rhythm, intervals, strength of tone, from the MIDI signal and
moreover, produces a synchronized signal based on the extracted
information.

For example, the sound processor 21 extracts only
information on a dram, and with timing of beating the drum as a
reference on the basis of the extracted information, produces a

synchronized signal by generating pulse at that timing, and then
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sai d robot and another el ectronic device; electronic device control mneans
for controlling another el ectronic device; and information det ez Sngq 2802
for detecting stated information fromthe signals received by sédh Gﬁ:
recei ving neans, and wherein: said actuator control neans controls said
actuator based on the stated information detected by said information
detecting neans to nmake said novenent part produce stated novenents; and
said el ectronic device control means controls another el ectronic device
based on the stated information detected by said information detecting
means. 59 . Ar. A39. A

r.A r. Arradvsm t AlhiisA{tlo Ahe AASntrolA 020, AuL. AUL. A. _. Al A9. A% Al 9. AF% AU. AA
F9. AA3% AF9. A9. AF% A@ F_. A@ . ASH

L. A . A [. AQ BarABler A@Afthe Aasa@whed® AMusiAS id\ gatWérdd@mbyf the

CAFH A LA LA LAS A Ay. AS. ASn. A@. A@AS. A EUs@GBMT' b S

| wr mhemijaradrdedren jooa]ica | tded ol s Wedoa] Paé cajsia] ¢npvaiBIcajlgnpds)cafkcal ca

] ca] ca] ca] ca] ca] ca] cRa] c<a] c(aU] c(a] c(al
supplied through the telephone line or the like, the sound

processor 21 detects music characteristics such as rhythm,
intervals, strength of tone of the music, based on the music
obtained based on the gathered signal S1 given from the microphone
10 or the music transmitted through the telephone line, and
moreover, produces a synchronized signal based on the music
characteristic of the music based on the detection result similar
to the above case, and transmits this to the controller 20.

Then, the controller 20 moves the joints mechanisms of the
joint parts in the legs 5A - 5D, the connecting parts between each
leg 5A - 5D and the body 2 and the connecting part between the
head 6 and the body 2 based on thus generated synchronized signal,
so that the robot 1 moves as if it danced to rhythm, as shown in
Fig. 22.

(2-10) Inter-robot communicating function

Furthermore, this robot 1 has an inter-robot communicating
function, so that the robots 1 can play such a soccer game
together while communicating.

In actual, in the case where the inter-robot communicating
function is set ON, the controller 20 of the robot (hereinafter,
referred to as the first robot) 1 monitors the position and

condition of the other robot (hereinafter, referred to as the
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S 1K Kgﬁgﬂgé%bgé 1 of respective teams a command corresponding to the

input request, through the Internet 72, a communication server 73,
a telephone line 74, and the telephone 75A, 75B in order.

As a result, the robots 1 of the respective teams execute
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In this way, in this game system 70, two users control the
robots of the respective teams to play the soccer game.
(3) User identifying method of robot 1

Next, a human recognhizing and identifying method for
realizing the above-mentioned call connecting function, helper-
requiring-person monitoring function, security function and so on,
will be described.

At first, in this robot 1, the image processor 22 recognizes
and identifies users, for example, by using the method disclosed
in Japan Patent Laid Open No. 89344/94. Concretely, a face pattern
studying and recognizing part 80 as shown in Fig. 25 is provided
in the image processor 22 to recognize and identify users.

This face pattern studying and recognizing pat 80 quantizes
the face part of a human from image information which is supplied
from the image recognizing section 12, with a memory 81 composed
of a RAM (Random Access Memory) and an analog/digital converter,
for example, every eight bits, and stores the obtained face image
data I(x,y) being secondary luminance information on the x-y plane,
in the RAM of the memory B81.

A preprocessor 82 calculates, as to each of r pieces of
functions F, (x,y) (i=1,2,...,r) previously stored in a function

studying and storage section 84 as a basic model of the face image

data I(x,y) stored in the memory 81, a contribution degree X, which
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$10%r&' () - YOd0%& ()- 10 107999999; <b@
Fuax (X,y¥) having the maximum contribution degree X,,,(1=MAX=r)
based on the calculation result, changes the function F;(x,y) or
the face pattern P(x,y) until the contribution degree X, ¢of this
function F,;(x,y) becomes the maximum or the largest point, in
order to calculate the change amount M(x,y) which is the
difference between the function F,;(x,y) and the face pattern
P(x,y).

This change amount M(x,y) is supplied to the function
studying and storage section 84 and a change amount analyzing
section 85. In addition, to the function studying and storage
section 84, the face pattern P(x,y) is also supplied.

The function studying and storage section 84 is formed of
the neural-network, and stores the r pieces of functions F,(x,vy)
(i=1,2,...,r) as a basic model of the face pattern P(x,y) as
described above.

Then, the function studying and storage section 84 uses the
supplied change amount M(x,y) to change the function F,,(x,y) or
the face pattern P(x,y), and updates the function F,,(x,y) based
on the changed function F,’ (x,y) and the changed face pattern
P’ (x,y) on the x-y plane.

On the other hand, the change amount analyzing section 85

analyzes the change amount M(x,y) supplied from the comparison

processor 83, eliminates components of the differences in top,
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the difference in size due to such the perspective and the
expansion and reduction of the image recognizing section 12 (Fig.
2), of the face pattern P(x,y) on the screen, from the change
amount M(x,y), in order to generate a new change amount Mtdr(x,vy),
and then transmits this to a human information studying and
storage section 86.

In the case where the movement mode is a study mode, the
human information studying and storage section 86 stores the
supplied change amount Mtdr(x,y) into an internal memory not shown
by correlating it with human information K(t) which is the
function of numbers t (t=1,2,...,T; T is the number of human’s
faces) assigned to, for example, humans (faces) and is supplied
from the controller 20 (for example, treating the average of
plural change amounts Mtdr(x,y), Mtdr’ (x,y), Mtdr”(x,y)... with
respect to the face image of the same person t as the human
information K(t)).

That is, in the case where the movement mode is the study
mode, the human information studying and storage section 86 stores
the change amount Mtdr(x,y) itself of a human t outputted from the
change amount analyzing section 85 as human information, and after
that, whenever the change amount Mtdr(x,y) of the same person t is
input, it updates the human information K(t) based on the change

amount Mtdr(x,vy).

Further, in the case where the movement mode is the
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recognizing mode, the human information studying and storage
section 86 calculates, for example, an Euclidean distance between
the change amount Mtdr(x,y) supplied from the change amount
analyzing section 85 and the human information K(t) previously
stored in the internal memory, and transmits the number t of the
human information K(t) having the shortest Euclidean distance as a
recognition result KO to the controller 20.

Then, the controller 20 recognizes who the photographed
person is (the person’s name), based on this recognition result KO
and the person’s name previously stored corresponding to the
number t at the time of registration.

Then, in the face pattern studying and recognizing part 80
having such the structure, the change amount analyzing section 85
analyzes the change amount M(x,y), eliminates the parallel
movement components, the rotary movement component, and the
expansion and reduction component, of the face pattern P(x,Yy),
which are included in the change amount M(x,y), and updates the
reference pattern stored in the human information studying and
storage section B6 based on the new change amount Mtdr(x,y). As a
result, the high recognition rate can be obtained.

(4) Synchronized signal producing method of robot 1

Sequentially, a method of producing the aforementioned
synchronized signal for realizing the aforementioned dancing
function will be described.

In this robot 1, a synchronized signal producing part 90 as
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shown in Fig. 26 is provided in the sound processor 21, as a
method of making the robot 1 dance based on the music gathered by
the microphone 10, the music characteristics of music transmitted
through the telephone line, and the music characteristics included
in MIDI signals supplied through the telephone line 44 from the
outside.
The synchronized signal producing part 90 inputs a MIDI
signal S20 supplied from the outside via the communication unit 25
to a MIDI signal processor 91. The MIDI signal processor 91
extracts the music characteristics such as the rhythm, the
interval and the strength of sounds, which are previously
determined, from the supplied MIDI signal S20 and moreover,
produces the synchronized signal S21 based on the extracted music
characteristics, and outputs this to the controller 20.
The synchronized signal processing part 80 inputs the
gathered sound signal S1 supplied from the microphone 10 and the
music information supplied from the communication unit 25 to a
non-MIDI signal processor 91. In this case, the non-MIDI signal
processor 92 selects a signal processing mode from three signal
processing modes by the outside manipulation.
When the first signal processing mode is selected, for
example, the gathered signal S1 from the microphone 10 or the
music information from the communication unit 25 is supplied to a

band pass filter 93 which is composed of a variable band pass

filter circuit or plural band pass filter circuits. The band pass
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filter 93 extracts the component of signals having a predetermined
frequency bandwidth, which is included in the gathered signal S1
or the music information. As a result, the signal component, for
example, of a predetermined musical instrument (for example, a
drum) continuously played is extracted and supplied to a power
measuring section 94 as a filter processed signal S23.

The power measuring section 94 detects power (strength) of
sounds based on the supplied filter processed signal every
predetermined interval (for example, every 10 [ms]), and
sequentially transmits the detection results to a characteristic
controller 95 as a power detection signal S24.

The characteristic controller 95 detects a part (time)
exceeding a predetermined set threshold value from the supplied
power detection signal S24. In addition, the characteristic
controller 95 measures the rhythm, the intervals and the strength
of sounds on a time axis based on the detection result, and
produces the aforementioned synchronized signal S21 based on the
measurement result.

Then, in such the first signal processing mode, the
synchronized signal S21 is produced to make a robot dance to the
tempo and power, mainly of like a drum, and supplied to the
controller 20.

On the other hand, in the case where the second signal
processing mode is selected, the non-MIDI signal processor 92

supplies the gathered signal $1 from the microphone 10 or the
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ilter 93, and the gathered signal S1 or the music information is
subjected to filtering processing for all bandwidth there, and
then, the obtained filtering processed signal S23 is supplied to a
basic frequency extracting section 95.
The basic frequency extracting section 95 extracts a basic
frequency from the supplied filtering processed signal 823, and
the obtained basis frequency signal S25 is supplied to the
characteristic controller 96. The characteristic controller 96
measures the supplied basis frequency signal 825 as the difference
on the time axis, and produces the aforementioned synchronized
signal S21 based on the specific different information.
Then, in such the second signal processing mode, such the
synchronized signal S21 as to make a robot dance to melody of
music played with plural music instruments is produced and
supplied to the controller 20.
Otherwise, in the case where the third signal processing
mode is selected, in the non~MIDI signal processor 92, the
gathered signal S1 from the microphone 10 or the music information
from the communication unit 25 is supplied to the band pass filter
93, and the component of signals having the specific frequency
bandwidth, which is included in the gathered signal S1 or the
music information, is extracted there similarly to the first

signal processing mode. Then, the obtained filtering processed

signal 823 is supplied to the power measuring section 94. As a
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result, similarly to the first signal processing mode, the power
detection signal S24 based on the filtering processed signal S23
is generated at the power measuring section 94 and supplied to the
characteristic controller 96.

In addition to this, the band pass filter 93 applies the
filtering processing to all bandwidth of the gathered signal S1 or
the music information, and transmits the obtained filtering
processed signal S23 to the basic frequency extracting section 95,
similarly to the second signal processing mode. As a result,
similarly to the second signal processing mode, the basic
frequency signal S25 based on the filtering processed signal S23
is produced at the basic frequency extracting section 95, and then
supplied to the characteristic controller 96.

Then, the characteristic controller 96, based on the
supplied power detection signal 824 and basic frequency signal 825,
produces the synchronized signal 821 with the combination of
processing in the first and second signal processing modes.

In actual, in the case where a drum which has few musical
interval difference 1s the main musical instrument even the same
music, the characteristic controller 96 produces the synchronized
signal S21 based on the tempo and the strength of sound, similarly
to the first signal processing mode. Further, in the case where a
stringed instrument which gives silence sounds and has less
difference of strength of sounds is the main musical instrument,

the characteristic controller 96 produces the synchronized signal
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the second signal processing mode. Furthermore, in the case of the
mixture of these, it performs a mutual correction with at least
two characteristics to produce the synchronized signal S21.

In such the third signal processing mode, the synchronized
signal S21 is produced with high accuracy by the mixture of good
processing in the first and second processing mode and is supplied
to the controller 20.

In this way, the synchronized signal producing part 90
produces the synchronized signal S21.

(5) Operation and Effect of this embodiment

In the aforementioned configuration, this robot 1 displays
images based on image information on the image display 13 and
gives sounds based on sound information from the speaker 11, which
are supplied through the telephone line 44 from the outside, and
at the same time, moves in accordance with conversations. Further,
the robot 1 performs designated movements based on a movement
request (a second or third code number) supplied from the outside
through the telephone line 44.

Therefore, using this robot 1 enables the transmission of
feelings via sounds and images and further, the transmission of
feelings via the movements of the real robot 1, thereby making it
possible to communication with reality as if a communicating party

was in front of you. In addition, for example, by using this robot

1, it is possible for a family and a doctor to call the robot 1
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shown in Fig. 1 to monitor children and elderly people via the

image recognizing section 12 of the robot 1 and to smoothly
communicate by talking via the robot 1 when the children and
elderly people who need helpers are in a house.

Further, if nobody answers a phone call from the outside
within a predetermined time, the robot 1 judges the user’s
condition based on the outputs of various sensors disposed in the
house, and transmits a message based on the judgement to a
communicating party. Therefore, by using this robot 1, it is
possible to give a suitable message for an answering telephone to
the communicating party without troublesome setting work.

Furthermore, the robot 1 recognizes which user a phone call
is for, by a number display service or asking with sounds when
receiving the phone call from the outside, and comes nearer to the
user based on the recognition. Thus, using this robot 1 enables a
user to talk to a communicating party on the phone even if the
user is too busy to go and get a receiver.

Furthermore, this robot 1 turns ON/OFF the switches of the
video tape recorder 51 and the television set 52, and the switches
53, 54 on the wall and floor in the house, based on a request
given from the user through the telephone line 44. Therefore, by
using this robot 1, it is possible to control electrical
appliances and switches which can not be manipulated by the
telephone operation.

Furthermore, this robot 1 always recognizes the condition of
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a house, and calls a user, police, fire department or the like if
discovering abnormality. By using this robot 1, it is possible to
secure security of a house.

Furthermore, this robot 1 regqularly calls the maintenance
center 60 to check its various functions or to download the latest
programs. Therefore, this robot 1 enables a user to use it without
considering its condition.

Furthermore, this robot 1 detects a user being the
designation and comes nearer to him when receiving E-mail.
Therefore, using the robot 1 enables the user to recognize the E-
mail with ease.

Furthermore, this robot 1 always checks a designated user
and calls another user or a hospital previously registered if
discovering abnormality. Therefore, by using the robot 1, it is
possible to handle with the case where a person who needs a helper
is into trouble.

Furthermore, this robot 1 dance to rhythm based on music
formed of sounds gathered from the outside and the MIDI signal S20
transmitted through the telephone line 44. Therefore, this robot 1
can improve its amusement.

Furthermore, this robot 1 controls another robot 1 while
they communicate with each other. Therefore, this robot 1 can
makes plural robots 1 work together.

According to the aforementioned configuration, the robot 1

displays and gives images and sounds based on image information
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and sound information supplied from the outside through the
telephone line 44, moves in accordance with conversions, and
performs designated movements based on a movement request given
from the outside through the telephone line 44, thereby making it
possible to transmit feelings via sounds and images and feelings
via movements of the real robot 1 so as to communicate with
reality. Thus, a robot with high usability can be realized.

In addition, the robot 1 has the telephone function, the
answering telephone, the call connecting function, the remote
control function, the security function, the automatically
maintenance and version-up function, the E-mail management
function, the helper-requiring-person monitoring function, the
dancing function, and the inter-robot communicating function,
thereby making it possible to make the robot perform helpful
movements and action for the user. Thus, a robot with high
usability can be realized.

(6) Other embodiments

Note that, in the aforementioned configuration, the case has
been described, in which the appearance of the robot 1 is like a
dog or cat so that a user can take to it similarly to real animals.
However, the present invention is not limited thereto and other
various kinds of appearances can be applied. 1In this case, plural
rollers and wheels can be used in place of the plural legs 5A - 5D

as a moving means of the robot 1.

Further, in the aforementioned configuration, the case has
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been described, in which the robot 1 transmits and receives
various kinds of information through the telephone line 44 to/from
the outside. However, the present invention is not limited thereto
and similar communication can be achieved through mobile telephone
line, radio waves, a circuit for Internet, infrared signals, a LAN
(Local Area Network), or the like.

Furthermore, in the aforementioned configuration, various
requests can be input by manipulating the key input section 24 or
manipulating the dial buttons of the outside device 50. However,
the present invention is not limited thereto and, in place of or
in addition to it, a request can be input by voices using a sound
recognizing function of the controller 20 or a request can be
input with a remote controller.

Furthermore, in the aforementioned configuration, as a
method of manipulating an electric appliance in a house by the
robot 1, the case has been described, in which the robot 1 moves
up to the electric appliances to output an infrared signal IR2 or
to physically manipulate switches. However, the present invention
is not limited thereto and a LAN can be provided in the house and
all electric appliances in the house can be connected to this LAN
so that the robot 1 can manipulate a corresponding electric
appliance through this LAN. Note that, in this case, the robot 1
and the LAN are connected to each other by radio, so that the
robot 1 can move freely.

Furthermore, in the aforementioned configuration, in the

49



1096$& ()-gf 10%& ()-gV~+./01}~SH= 1 10!! 10 10 10= 29 OCT 2002
109&' ()-1n@9%0% L. L& ()-M@ %0%&' ()-M dSYAd098$& ()-SUWO%E ()-1@"?SH 1
1011 S& nPA0YB&' () - S& nPA0Y&' ()-!nfod0%e6& ()- ! xfod0u& ()- fodovu& ()-

9% 0% ()-ZQ~ = 1 10!!!, 9%409%4z4& ()-, Y40%& ()-0,&10%& ()-@10 10 10=

1098 ()-! S& nPd0% .& ()-3i}"r?24= 1

10=109%&' () - @ 2Y%40%&' ()-! d@s$10988&' ()-m

case of receiving a phone call or E-mail from the outside, the
robot 1 moves up to the user. However, the present invention is
not limited thereto and the robot 1 can give different sounds
depending on users or output the name of a corresponding user to
inform who the phone call is for.

Furthermore, in the aforementioned configuration, the case
has been described, where, in the case where connecting a phone
call from the outside to a corresponding user, the robot 1 looks
for the user. However, the present invention is not limited
thereto and, in the case where users are almost at fixed places,
the robot 1 can previously memorize the places of the users to
move up to the place while confirming the posture and position
using the output of the acceleration and angular velocity sensor
23 when receiving a phone call.

Furthermore, in the aforementioned configuration, the case
of memorizing sounds and images as an answering telephone function
has been described. However, the present invention is not limited
thereto and, for example, text data can be also memorized. 1In
addition, the maintenance center 60 can manage text data such as
E-~-mail, and, under the control of the maintenance center 60, text
such as E-mail can be written and read via the sound processor 21
of the robot 1.

Furthermore, in the aforementioned configuration, the case
has been described, in which the robot 1 looks for a user while

confirming users when receiving a phone call from the outside.
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However, the present invention is not limited thereto and the
robot 1 can give sounds from the speaker 11 to call the
corresponding user when receiving a phone call and can moves its
body toward the direction of hearing a response, or can move
toward the corresponding user who performs movements (for example,
waving his hand).

Furthermore, in the aforementioned configuration, the case
will be described, in which the robot 1 has a battery (a battery
such as a primary battery, other than a repeatedly chargeable
battery such as a lithium secondary battery) as a power source.
However, the present invention is not limited thereto and an
alternating power source for business can be used as a power
source, for example.

Furthermore, in the aforementioned configuration, in the
explanation of the remote control function, the case where the
robot 1 is controlled by manipulating the dial buttons of the
outside device has been described. The present invention, however,
is not limited thereto and a user gives a request, for example,
“right” or “left”, with sounds while confirming the surrounding
situations which are photographed by the image recognizing section
12 and are transmitted from the robot 1, and thereby the robot 1
can move in accordance with the request.

Furthermore, in the aforementioned configuration, the case

has been described, in which the synchronized-signal generator 90

of the sound processor 21 is configured as shown in Fig. 26.
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However, the present invention is not limited thereto and for
example, a judgement circuit is disposed at the input stage of the
synchronized-signal generator 90 for judging whether an input
signal is a MIDI signal and moreover, the synchronized-signal
generator 90 can be configured so that the gathered signal S1 from
the microphone 10, music information read out from a removable
storage medium not shown, or music information such as MIDI
signals are all supplied to this judgement circuit, MIDI signals
are supplied to the MIDI signal processor 91 based on the
judgement result of the judgement circuit, and non-MIDI signals
are supplied to the BPF section 93.

Furthermore, in the aforementioned configuration, the
answering telephone function is applied to the robot 1 having the
configuration as shown in Fig. 1. However, the present invention
is not limited thereto and it can be applied to an information
processing system having other various kinds of configurations.

Furthermore, in the aforementioned configuration, the case
has been described, in which a response message for answering
telephone is produced by the sound processor 21. However, the
present invention is not limited theretc and such a response
message can be previously stored in a prescribed storage medium
like a memory and a corresponding message can be read out
according to the user’s conditions and be transmitted to a

communicating party.
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Industrial Applicability

A robot and an information processing system can be applied

to an amusement robot, a helper robot and so on.
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CLAIMS

1. A robot comprising:

a movement part for produce movements;

an actuator for driving said movement part;

an actuator control means for controlling said actuator;

communicating means for receiving signals used between said
robot and another electronic device; and

information detecting means for detecting information from
said signals received by said communicating means, and wherein

said actuator control means controls said actuator based on
said information detected by said information detecting means, to

make said movement part produce stated movements.

2. The robot according to claim 1, wherein:
said communicating means is telephone communicating means
and further comprises
sender detecting means for detecting the sender of the
signals received by said telephone communicating means; and
said actuator control means makes said movement part produce

stated movement according to said detected sender.
3. The robot according to claim 1, wherein:

said communicating means is telephone communicating means

and further comprises
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sender detecting means for detecting the sender of the
signals received by said telephone communicating means; and
said actuator control means makes said movement part produce

stated movement according to said detected sender.

4. The robot according to claim 1, wherein:

said information detecting means is E-mail detecting means
for detecting E-mail; and

said actuator control means controls said actuator based on
E-mail detected by said information detecting means to make said

movement part produce stated movements.

5. A robot comprising:

memory means for memorizing stated information;

memorized content changing means for changing memorized
content memorized by said memory means;

communicating means for receiving signals used between said
robot and another electronic device; and

request detecting means for detecting an information
updating request which indicates the update of said stated
information, from the signals received by said communicating means,
and

said memorized content changing means updates said stated
information based on the information updating request detected by

said request detecting means.
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said stated information is control information for said

robot.

7. A robot comprising:

output-of-sensor receiving means for receiving outputs from
one or more sensor(s) provided in a user himself or near the user;

user’s condition recognizing means for recognizing user’s
condition based on the outputs of said sensor(s) received by said
output-of-sensor receiving means;

a movement part for producing stated movements;

an actuator for driving said movement part;

an actuator control means for controlling said actuator; and

telephone communicating means for receiving signals used
between said robot and another electronic device, and wherein

when said telephone communicating means receives a
communication signal from another electronic device, if the phone
call is not answered within a fixed time, said actuator control
means makes said movement part produce stated movements based on
the user’s condition recognized by said user’s condition

recognizing means.

8. The robot according to claim 7, comprising:

memory means for memorizing response messages according to
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user’s conditions; and

response message output means for outputting said response
messages from said memory means, and

when said telephone communicating means receives a
communication signal from another electropic device, if the phone
call is not answered within a fixed time, said response message
output means outputs a response message corresponding to the
user’s condition recognized by said user’s condition recognizing

means.

9. An information processing system comprising:

one or more sensor(s) provided in the user himself or near
the user;

user’s condition recognizing means for recognizing the
user’s condition based on the outputs of said sensor(s);

response message memory means for memorizing response
messages according to the user’s conditions; and

response message output means for outputting said response
messages, and

when a phone call is not answered within a fixed time, said
response message output means outputs said response message based
on the user’s conditions recognized by said user’s condition

recognizing means.

10. A robot comprising:
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information output means for outputting information to the
outside, and wherein:
said actuator control means controls said actuator based on
the information, which 1is input to said information input means,
to make said movement part produce stated movements; and
said information output means outputs stated information
from said communicating means to another electronic device based

on the information, which is input to said information input means.

11. A robot comprising:

a sensor means for inputting information from a user;

an movement part for producing movements;

a actuator for driving said movement part;

actuator control means for controlling said actuator;

information output means for outputting stated information;
and

communicating means for transmitting signals used between

said robot and another electronic device, and wherein:
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said actuator control means makes said movement part produce
stated movements; and

after producing the stated movements, when an input is not
reached yet from the user within a fixed time, said communicating
means transmits stated information, which is output from said

information output means, to another electronic device.

12. A robot comprising:

a movement part for producing movements;

an actuator for driving said movement part;

actuator control means for controlling said actuator;

signal receiving means for receiving signals used between
said robot and another electronic device;

electronic device control means for controlling another
electronic device; and

information detecting means for detecting stated information
from the signals received by said signal receiving means, and
wherein:

said actuator control means controls said actuator based on
the stated information detected by said information detecting
means to make said movement part produce stated movements; and

said electronic device control means controls another
electronic device based on the stated information detected by said

information detecting means.
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