WD 01/97198 PCT/ SGOQ 00086 1 An Educational Device The invention rel ates
to an educational device, and in particular, an educational device for
young chiwapesi9s Young chil dren, such as babi es and i nf aP€ESGHE@O$s about
their environment by absorbing rules, patterns and the organi zation of the
world around them This node of |earni n1g is intrinsic to the child and is
carried out wthout any conscious _effort by the child. Children pick up
the rules of |anguage in this wiyn hfdeationalddeviege i s spoken to them and
around them Learning about the environnent by absorbing information from
It takes place as long as the necessary information is effectively
provided for in the child' s environment. Frombirth, a child generally

recei ves aurhd invangsiR eslatelsi toincdduvatibgaiddevios, Sndl in IpARENASE an EdudHtighalon.
Hence, the child recogni zes spoken words before recognizing 15 witten

wor ds. Ther éﬁbrgbuhgcﬂmﬁkﬁ?ble wi th young children to introduce the
concepts of anguage and socl al comunication skills as early as possible
and to enable themto receive simultaneous aural and visual |anguage
stinmulation, in order to 20 develop the child's vocabulary as early as

ossi bl e. nventional educatjonal deyice ener al | rel n the user
Eavi ng suf fiYnghghildren, such a5 bables ang\llnfanfs, feamn about their nvironment by

absorbing rules, patterns and the organization of the world around them. This
mode of learning is intrinsic to the child and is carried out without any conscious
effort by the child. Children pick up the rules of language in this way when

10 language is spoken to them and around them. Learning about the environment
by absorbing information from it takes place as long as the necessary
informatiori is effectively provided for in the child’s environment. Frdm birth, a
child generally receives aural language stimulation before visual language
stimulation. Hence, the child recognizes spoken words before recognizing

15 written words.

Therefore, it is desirable with young children to introduce the concepts of
language and social communication skills as early as possible and to enable
them to receive simultaneous aural and visual language stimulation, in order to

20  develop the child’s vocabulary as early as possible.

Conventional educational devices generally rely on the user having sufficient
knowledge and aptitude to be able to operate the devices in order to learn the

language that the device teaches. Therefore, these conventional devices are



know edge and aptitude to be able to operate the devices in order to |learn
the |anguage that the device teaches. Therefore, these conventional

devi ces av@ 01108/ 97198 PCT/ SGOO 00086 2 not suitabl e f oPCV8GH0/0008NQg
children as they do not have sufficient know edge or aptitude to be able
to operate the devices to use them effec%lvely In accordance with the

i nvention, an educational device conprises an output 5 device and a renote
i nput devi dwteditpbledor yepnouns ghildrenes ey dgaot h@\(& séoieatkneuiegerdarng a
character input device and the output device conprising a character out put
devi ce. Pr efpdituade (g be lablatoaoparate theudeyvitesdowisedheongffectivelya sound
generation device, to such as a |oudspeaker. Typically, the character

out put device conprises a display device. The display device may be
adapted to display graphics in addition to characters. For exanple, the

graphi ¢ di SplR¥er/AMRYE With thedihdBhiich Ca‘hrécﬁﬁéﬂﬂﬁél%ﬁéé é‘orﬁbﬁéé’é?éﬁroui&.:tor

series of characters formng a word. Typically, the graphic may be
retrieved put
devi ce, S0 W%ﬁn %Oféﬁﬁﬁﬁgbﬁgﬁqﬁﬁﬁdn%ﬁﬁ SR TG P BeEl o
t he charact er out chw ce co rises b ttE ?lgﬁf@e{g‘ﬁ neratiqn 20 device
and a di spI%ané'?/l aractar 4 9%‘89@@ P AR SPEPESINA G ng t he
character output by the sound generation devi ce.

character output device.

Preferably, the character output device comprises a sound generation device,

10 such as a loudspeaker.

Typically, the character output device comprises a display device. The display
device may be adapted to display graphics in addition to characters. For
example, the graphic displayed may be a graphic corresponding to a character
15  or series of characters forming a word. Typically, the graphic may be retrieved
from a memory device in either the input device or the output device, or which

may be coupled to the input or output device.

Preferably, the character output device comprises both a sound generation
20 device and a display device, the display device simultaneously displaying the

character output by the sound generation device.

Preferably, the character input device may comprise an alphanumeric, or other
character, keyboard. However, it is possible that the language input device

25  could comprise any other suitable means, such as a touch sensitive screen



Preferably, the character input device nmay conprise an al phanuneric, or

ot her character, keyboard. However, it is possible that the | anguage i nput
devi ce 2Wa@oubdIgonpri se any ot her suitable nmeans, such aBCHSGoU®N86
sensitive screen WD 01/97198 PCT/ SGOO 000086 3 which permts an

al phanumeric or other character to be witten on the screen for entry into

th t device. t he ot h t h t f
a Fahgﬁzgevﬁﬁ%ﬁ%gggﬁéaﬁxq R Tper af pRebabastioroge Vet an e aplsc,
Chi nese or Japanese ypical |y, the i nput device may be coupled to the

out put devifeeenly wtwt'aem%dﬁvncﬁg Fos exampis.the otearchasgotarsymayibeabl e

wi rel ess communication link. Preferably, the output device is in the form
of a chil d'charastersTypincaldnguapaaot based ondiye kadini aiphaleets syth asdRiufssiam, of a
robot and may include sections which may be noved, for exanple, in

response t repyOMisesdeIfshre’et he i nput device. Typically, the input
devi ce may conprise a mcrophone to permt characters to be entered

verbal | ¥. 15 An exanple of an educational device in accordance with the
invention will now be described with reference to the acconpanyi ng

drawi ngs, R UGN indThBHE Gevicd Ty 58 BEIREY Go YHEBLEBUt BBVEARY a AL C°;

coupling, or alternatively, by any suitable wireless communication link.

Preferably, the output device is in the form of a child’s toy. Typically, the toy
10  may be in the stylised form of a robot and may include sections which may be

moved, for example, in response to commands entered on the input device.

Typically, the input device may comprise a microphone to permit characters to
be entered verbally.

15
An example of an educational device in accordance with the invention will now

be described with reference to the accompanying drawings, in which:

Figure 1 is a schematic view of an input device;

20 Figure 2 is a front view of an educational toy which is coupled to the input
device of Figure 1;
Figure 3 is a block diagram of the input device shown in Figure 1;

Figure 4 is a block diagram of the educational toy shown in Figure 2; and



20 Figure 2 is a front view of an educational toy which is coupled to the
I nput device of Figure 1; Figure 3 is a block diagramof the input device
shown i n WO guea9s; Figure 4 is a block diagram of the edurer/sGaEl00sy shown
in Figure 2; and WO 01/97198 PCT/ SGOO’OOP86 4 Figure 5 is a flow diagram
show ng the | anguage operation of the i nput device shown in Figures 1 and

3 when coupl ed '39 the educgat i gnal % Shot:pp n F| ur es 2)? 4. 5 Figure 1
shows an input de9HEEd S dfiewH ||agre]rns R¥iN%G ﬁllﬁ'f'gléa ﬂﬂ‘ﬁr@l ian & theyjesih

devi ce which includes a conventional keyboard 2 with al phabet keys, nuneric
keys, punctuati GHMeSsShowihFigiresiand 3 whengoypledsierheidusptional tevi t i ng
keys. The device 1 also includes a fifty character backlit LCD display 3
whi ch di spl ays sttoavraint eigeresn? enddl.usi ng t he keyboard 2. Al so provided are
a set of control 10 buttons 4, an on/off switch 5, an on/off button 6 for

t he back light of the display 3 and a corresponding display on an
educational toy 10 (see Figure 2), a toggle switch 7 for toggling between

an auto @Ht i P"l arRde sﬁBﬂlsaanViﬂbﬁﬁdQ\)'iéé 1 W@h |§ﬁ'\%é fofth of Qmeﬁi or-rlléﬁtd;f' put

devi ce [ oup ed to the educati onal O by wires atively,

e ot o OB BRSSPt PN S AT, o
that inclu ees_i/saptr}ﬁctuaﬁgr(\j Keys (such as comma, full stop, semicolon) and editing keys.
The device 1 also includes a fifty character backlit LCD display 3 which displays
characters entered using the keyboard 2. Also provided are a set of control
10  buttons 4, an on/off switch 5, an on/off button 6 for the back light of the display 3
and a corresponding display on an educational toy 10 (see Figure 2), a toggle
switch 7 for toggling between an automatic mode and a voice over mode, and a
microphone 8. The input device 1 is coupled to the educational toy 10 by wires

9. Alternatively, the input device may be coupled to the toy 10 by any

15 conventional form of wireless link.

The educational toy 10 is in the form a stylised robot that includes a main body
11 and two arms 12 which are independently movably coupled to the body 11
so that the arms 12 may be moved up and down. The body 11 includes a

20  backlit LCD display 13, two speakers 14, a volume control 15 and two eyes in
the form of light emitting diodes (LEDs) 16. In addition, the body 11 includes a
battery compartment (not shown) which contains batteries to power the
educational toy 10. The batteries may be any suitable form of battery and may

be rechargeable. As an alternative, or in addition, to a battery power supply,



11 and two arnms 12 which are independently novably coupled to the body 11
so that the arns 12 may be noved up and down. The body 11 includes a 20
backl it MDody)Bps ay 13, two speakers 14, a vol ume contr ol PAESENHWE0 eyes
in the formof light emtting diodes (LEDs) 16. In addition, the body 11
I ncl udes a battery corrpartrrent (not shown) which contains batteries to

power the uc naI . e batt er.i es be any suitabl e form of
battery an&ﬁﬁxﬂpacﬁ 'P%Ictﬂ)é e%%’ll% eﬁguaﬁ?%épta&%gém?ipo%r?Hp@éfd?‘fqrbﬂs to a
battery power SUP ){ \\O 01( 97198 PCT/ SGOO 00086 5 the educational toy 10
coul d be callpplegtics! mpiRsvekaga POURESURRNSDI y, such as an electrical mains
vol tage power supply. Figure 3 shows a bl ock diagram of the input device 1
as well as the conponents 5 shown in Figure 1, the input device 1 also

i ncludes a m croprocessor 20, an LCD driver 21, a read only nenory (ROV

22 and a r afigare 3achews arblock Wiadr8A\f A8 .inptldevive k ay swellnak thet dampordentd, 5,
6, 7 shown in Figure 1 are represented schematically in Figure 3 by the

ref erence niHBWRIN RifureSh ofrRdnpiit dévice RMARAciRed eﬂm%rbgm&s&ozo el |
checki ng. V\hen a character is entered to using the keyboard 2, the

s Gk S R
e ey Doa b Ao e ARl % 305, . BB B e 2R | S
represented schematically in Figure 3 by the reference numeral 24. Stored in
the ROM 22 is a dictionary for spell checking. When a character is entered
10  using the keyboard 2, the processor instructs the LCD driver 21 to display that
character on the display 3. In addition, the processor 20 checks each word
entered using the keyboard 2 with the dictionary stored in the ROM 22. This
spell check is performed before the user “enters” the character string to send it
to the toy microprocessor 30.
15
A schematic block diagram of the educational toy 10 is shown in Figure 4. The
toy 10 includes a microprocessor 30 that receives commands on the wire 9 from
the input device 1. The microprocessor 30 is also coupled to an LCD driver 31
which drives the LCD display 13, a sound driver 32 which drives the speakers
20 14, a random access memory (RAM) 33 and a read only memory (ROM) 34.
The ROM 34 includes text to speech conversion software which permits the text
input at the input device 1 to be converted to sound signals when the toggle
switch 7 is switched to automatic mode. The sound signals are the enunciation
of the character string input and are emitted by the speakers 14 simuitaneously

25  with the display of the character string on the LCD display 13. The ROM 34



to the toy mcroprocessor 30. 15 A schematic bl ock diagram of the
educational toy 10 is shown in Figure 4. The toy 10 includes a

m cropr o0e@8u971%0 t hat recei ves commands on the wire 9 frBarT/SGHE00SHUL
device 1. The m croprocessor 30 is al so 6coupl ed to an LCD driver 31 which
drives the LCD display 13, a sound driver 32 which drives the speakers 20

14, a random access nemory ( 33 .2 read qgnly, menpr 34. The
ROM 34 i ncl B%QO'E‘@?S ?‘%@%@ém%&@H\ggf%ﬁes%ﬁ'aﬁ%gwﬁsﬁslﬁ@)g% hee text

i nput at the input device 1 to be converted to sound signals when the

toggl e swidieplay 13assikis emenriatedaut onmati ¢ node. The sound signals are the
enunci ation of the character string input and are emtted by the speakers
14 simultaneously 25 with the display of the character string on the LCD

di splay 13. The ROM 34 WD 01/97198 PCT/ SGOO' 00086 6 al so contains software

whi ch hi ghl TighkricropRosd@rigcbaplesitditgtgy ¢ tis sysakeds 14 va the wipe ByarkBisas it is
enunci ated. The m crophone 8 1s coupled directly to the speakers 14 via the

wire 9 and dgivafedPhbd M&IwBIR 7 is BRiteMEd Evdick DvaideiRedntRis YROEE tR¥e
node. In this node, the text-to-speech conversion software and the

hi ghl i ghti spf L; AN A L cr.onpr r 30
recei ves sﬁgﬁgﬁséqgi%c% ngleg%ﬁ'ﬁr%lgﬁglgﬂ% gé@gﬁ%ﬂb&h@ﬁﬁ?nﬁ %&Vg%%s%gtqgg%ﬁgﬁal S
fromthese buttons, controls notors (not shown) that

In addition, the microprocessor 30 receives signals from the control buttons 4

and in response to signals from these buttons, controls motors (not shown) that

10  move the toy 10 in different directions and move the arms 12.

In use, an operator, such as a teacher, or other adult wishing to teach a child
using the educational toy 1, switches on 39 the on/off button on the input device
1 which activates the educational toy 2. When the input device 1 and toy 2 are

15 switched on, the microprocessor 20 in the input device 1 prompts a user, via the
display device 3 to enter data 40. The user then enters characters 41 which
can be input using the keyboard 2. As the user enters the characters 41 using
the keyboard 2, the characters entered are displayed on the LCD display 3.
This enables the user to check the characters entered to ensure that they are

20  correct and permits any amendments. In addition, the microprocessor 20
checks the spelling of all the words against a reference dictiohary stored in the

ROM 22.

After a user checks that the characters have been entered correctly, the user

25  presses the enter button which causes the processor to transmit the character



1o nove the toy 10 in different directions and nove the arnms 12. In use, an
operator, such as a teacher, or other adult wishing to teach a child using
t he educav@ongiivg oy 1, switches on 39 the on/off button oPRCT/RE0W/WPsE device
| which activates the educational toy 2._Wen the input device 1 and toy 2
are 15 switched on, the m croprocessor 20 in the I nput device 1 pronpts a
user, via the display device 3 to enter data_40. The user then enters

char act er s S#inGQ te e tigpal ey 0 YiaithgyWineed.k Ee pEpepssor AQ reerives Hie ent er s
the characters 41 using the keyboard 2, the characters entered are

di spl ayed characer sifingifspnale s1put tevicechand displays the sharactetseda thenb CD
characters entered to ensure that they are 20 correct and permts any

amendnent s.driver 3ddirt fherl,CDhispiag n8pioaddition, #@ probesdar 3 &iskigethki ng of al |
the words against a reference dictionary stored in the ROM22. After a

user checksgcaah tfito QpREaR sBftiaRAIEhREROMESE i cRSithE ehhiactéide user 25

presses the enter button which causes the processor to transmt the

crarccl s VQLBICAEAVETECIRR0O00 nfiq Ui IERSHUSRH IR, L 1

via the'wire rocess character ring omthe

i nput device | apd displays the characters via,the L river 31 op the
LB ai sp ayopad Uives aalto e bR sBpRkaE. &0 st i Pheptars 1aabheielhe {o
speech software in the ROM 34, converts the characters 5 received fromthe
i nput devi chatagtgrsaywhicd arpansRadhasistani 3, aseytarethqing displayed.

When in automatic mode, if the characters form words, the sounds emitted by

10 the speakers 14 are the pronunciation of the words. Otherwise, the sounds
emitted are the corresponding phonetic pronunciations. In addition, as the
characters are being output on the speakers 14, the processor 30, using the
highlighting software stored in the ROM 34, highlights the corresponding
characters on the display 13 as they are being enunciated.

15
As an alternative to the automatic mode, a user can use the switch 7 to select
voice over mode. This disables the text-to-speech conversion software, thereby
permitting the user to speak the character string displayed on the display 13 into
the microphone 8. The sound signals are then transmitted direcily to the

20 speakers 14 by the wire 9 for output by the speakers 14. In addition, the

highlighting software in the ROM 34 is disabled.

In addition, using the control buttons 4, the user can control movement of the
educational toy 10, for example, to make the arms 12 move up and down, to

25  operate the LED 16 to blink and if the educational toy 10 is fitted with a



sound driver 32 to drive the speakers 14 so that the speakers 14 pronounce
the characters which appear on the display 13, as they are being

di spl ayeavOWign9$ n autonatic node, if the characters fornP@DSAEBN/00$E sounds
emtted by to the speakers 14 are the pgonunciation of the words.

O herwi se, the sounds emtted are the correspondi ng phonetic

pronunci ations. In addition, as the har acters are, bei tput on the
Speaker s 1470vsmmeRt Ruse G WhPRls. fnerdsd Briachicenivip 48y SHPneir ed i n
the ROM 34, highlights the corresponding characters on the display 13 as
they are bdlaglwardmandfenvards onto Hie Igftiasta the Uiaht @ toHetadecihak clockwise, a
user can use the switch 7 to select voice over node. This disables the
t ext - t o- spe@chnticlooketiss.on software, thereby pernitting the user to speak
the character string displayed on the display 13 into the m crophone 8.

The sound signals are then transmtted directly to the 20 speakers 14 by
the wire 9 for output by the speakers 14. In addition,- the highlighting

sof twarg in E%é@%fkgﬁ:titﬁe@i esvicénsaﬁg'ybb%aggq f&?%i%ﬁ%g“d??bﬁ@% gauttons

4, the user can cont noverrent of the educatl or exanpl e,

and 11t he 8% an B oo Eral it . dTnichit PGB 4 BRRet scoa vooss
8 movement c%?r\llér?see’ a Sglflgp igg Iit%%egﬁd tttug p?o%uessgo} QS weo%?cf (r’jlett;ig\?é’j1 !a gtrgghi%(%r(}rr? Tove

the ROM 34, corresponding to a word transmitted to the processor by the input

device, and then display the graphic on the display device 13.

10

An advantage of the invention is that it permits a user to interact with a student,

such as a young child, using the educational toy 10 and to cause the

educational toy 10 to make appropriate responses to the reactions of the

student. In addition, by displaying words on the display 13 as they are spoken,

15 helps with the student’s reading and language skills by helping the student to

associate particular sounds with a particular written word.

In addition, the student is not required to operate the device, and so it is suitable
for students such as young children or other students without fully developed

20 manual dexterity, or who may have difficulty operating the device.

The invention also permits communication between the toy 10, animated
remotely by the user, and the student in a number of real-life contextual

situations. There is also the advantage that the context is determined in real



backwards and forwards or to the left or to the right or to rotate either
cl ockwi se or anticlockwise. 5 It is possible that the display device 13
may be ade@oveer1v® di splay graphics as well as, or in addP€T/8GOH@N86
characters. Typically, the ROM 34 would al so conprise a graphics library
and the processor 30 would retrieve a graphic from the ROM 34,
correspondin 0o,a word transmtted to the processor by the input, device,
and thon ditie Betiesn bie-doi e famer s 5y PRETERISA by bre Dooraivainoe. of
the invention is that it permts a user to interact with a student, such
as a young tbaideyiceusi ng t he educational toy 10 and to cause the
educational toy 10 to nake appropriate responses to the reactions of the
student. In addition, by displaying words on the display 13 as they are
spoken, 15 helps with the student's reading and | anguage skills by hel ping

the st udentSiich a @eyRe b aly funetibrhs Sdiglidsudbldynfate Aanticidnmatgd tt en word.
In addition, the student is not required to operate the device, and so it

5 U1 20! St RO U O R UMR SRS lscP Sy ot
Lhe. device.cThe, bRy 508 LR 55 S50 bl oS APRLEL SRR So RSB BBk 4 10,

contextual _situations. There is also the advanta that the context is
Goterm nod THErEHRe: Wb B haE eSS FHrgRsion ofthe stidert.



9 time between the toy and the learner and is not dictated by
pre-progranm ng of the device. Such a device may also function as a
fictiti omsopl/gmpmt e and/ or ani mated 5 puppet all ow ng forPCH8Gowash c
devel opment of a relationship between tﬁg device and the student and the
devel opment of the personality of the robot toy. Therefore, it can also
hel p nurture the inagination of the sbﬁg®9%. WO 01/ 97198 PCT/ SGOO 00086 10
CLAIMS 1. An educational device conp an out put device and a renpte

i nput device coupled to the output device, the input device conprising a
character 5 input device and the output device conprising a character

out put device, the character output device outputting a character entered
at the input. devAr edueatibnahbeviee compriseatamuautpelderdce andm teheoté dnputof a
toy. 2. A device according to claim1l, wherein the character output device

10 conpri sefviceeoupslied & tabitpat device ehe st ddvice tompasiagleethardeteA devi ce
according to claim2, wherein the character output device further

conpri s8s gngiiSddvide SRY 15 Pt BevicBEohiRRMES ¥hetahb it Rt er
out put by the'u sounde gener aﬂ‘/ﬂ(?rllJ dgvli ce. h?SP e p&%\ﬁ@ the
character output device outputting a character entered at the input device, and

wherein the output device is in the form of a toy.

2. A device according to claim 1, wherein the character output device

10 comprises a sound generation device, such as a loudspeaker.

3. A device according to claim 2, wherein the character output device
further comprises a display device which simultaneously displays the character
output by the sound generation device.

15
4. A device according to claim 3, wherein the display device is adapted to

display a graphic image.

5. A device according to any of the preceding claims, wherein the character

20  input device comprises a keyboard.

6. A device according to any of the preceding claims, wherein the character

input device comprises a touch sensitive screen.



4. A device according to claim3, wherein the display device is adapted to
di splay a graphic inmage. 5. A device according to any of the preceding

cl ai ms, wh@pe9m9g he character 20 input device conprises BCROGHuEogs 6. A
devi ce according to any of the precedi ng1cl ai ns, wherein the character

i nput device conprises a touch sensitive screen. WO 01/97198 PCT/ SGOO' 00086
11 7. A device according to,any of t precedj ng.clainmg, wherein the toy is
in the stylised figVie CQ“?'B%%Q ?ngppﬁed%rﬁcegmgé‘d@m ecr%'"éh?t%\f 1St Re
precedi ng clains, wherein the input 5 device conprises a m crophone. 9. A
met hod of dbesktlised farmofiagabolusi ng an educational device in accordance
with any of clains 1 to 8, the nethod conprising positioning the output
devi ce adjacent to the student, entering characters on the character input
to device and causing themto be output by the character output device so

as to be rgcei vRdebietdt@ordingl®bny of the preceding claims, wherein the input

5 device comprises a microphone.

9. A method of educating a student using an educational device in

accordance with any of claims 1 to 8, the method comprising positioning the

output device adjacent to the student, entering characters on the character input
10 device and causing them to be output by the character output device so as to

be received by the student.



