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ASUNTO: CONTESTACION A REQUERIMIENTO OFICIAL

DILIA RODRIGUEZ D°’ALEMAN, en mi condicidn de apoderada de la sociedad solicitante,
por el presente escrito doy respuesta a su auto notificado por estado de Abril 27 da 2008,
que vence Junio 27, 2008 y me permilo presentar los sigulentes documentos:

» Eldocumento en el que consta la CESION del derecho a Ia patente otorgado por
los inventores al solicitante, debidamente legalizado.

» Su traduccion oficial a! Espafiol debidamente avalada por el Ministerio de
Relaciones Exterloras. °

« Dibujos formales, figura caracteristica en duplicado, arte final.

o Copin certificada de la prioridad canadiense reivindicada N® 2.505.071 de Abril 8
de 2005.

Esta prioridad estd slendo presentada dentro del témino de 16 meses que exige la

Decision 486 de Diciembre 1 de 2.000, toda vez que la solicitud fue presentada el 8 de
Abril de 2005.

Ruego a usted continuer con el presente trémite.

Sefior Jefe,




TRADUCCIGON OFICIAL No. 08/223 de un doouments escrito en Inglés, ef cual pam su Montiffogcion se
sefla con o sallo del Uaductor af Sermpo con Ia presenie. Esta traduceion ha side préparads por Juan
Pabio Pledrahita Agullera, Traductor e intérpreta Oficial dabidaments econoddo da conformidad con le
rasolucién nimero 718 de 2000 epadida por o Ministerio del interiar y de Justicla

{Se traduca un documanio de Cesién a l'evor de ta compafiia 200.NET INC. oenificado notenal y
legalizacién, eacriios en inglés, sdjuntos » I3 sutenticacidns No. D70 del Consulado de Calombis on
Ottewa, Cenedd, y o 'a legalizacién do to firma consular por parte del Jefo de Legeitzaciones del
Ninisterio de Reinclones Exteriores do la Repdblics da Calambia No. 441300 do Mayo 8, 2000, sscritss
0 espafiol)

Clarke, Modet & C°

COLOMBIA
CORREQ-ELECTRONICO: clarkemodet@® clarkemodet.com.co
SANTAFE DE BOGOTA, AA. 52387
CESION

El suscrito, (en adetante el CEDENTE), Robin Burgener, inventor/disefiador de
Método y Juego de Adivinanza de Red Neuronal Astificial, con domicilio en
Ottawa, ON, Canadd, por la presernie declara que cede Ia folalidad de los
derechos de propiedad, asl como los privilegios que le corresponden, sin
excepcitn aiguna, sobre la invencién, disefio industrial o modelo de utifidad a
20Q.NET INC., con domicliio en Ottawa, ON, Canada.

El Cedente y el Cesionario firmen este documento camo prueba de aceplacion
de la cesidn.

Dade y firmada en Ottawa, ON, CanadA el dia 2 de Marzo de 2006.

(Firmado) IRebin Burgener

El Cedente

(Firmado) Robin Burgener Presidents
El Cesionario /4
NOTA; Este documento debs se g ico ¥ legalizado
por el Cénsul Colombia o medis |
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(Sello Notarial de Oblea en Relisve) l)\
Cortificacién de Notarfo Pyblico

Por la presente cerlifico que la firma anterior corresponde a la de Robin
Burgener, quien asté debidamente autorizado para firmar este documento.
(Firma) llegible Alain D. Bourassa,

Cortificacion de Notario Pyblico

Por la presente certifico que la compafila mencionada es una persona jurfdica
dabldamente conslituida de cordformidad con |as leyes del Candé y que la firme
anterior coresponde a !a de Robin Burgener, guien estd debldamente
autorizado para firmar en nombre de dicha compailiia.

(Firma) llegible Alain D. Bourassa,

Al respaida, sello a tinta; Certificado por el Departamento de Relaciones
Exteriores y Comercio Intemacional para legalizecidn de la firma anterfor.
Canad4, Ministro Delegado de Relaciones Exteriores (Firma) llegible

Al respaldo, en espafiol, autenticacién de la fima amerior No. 070 del
Consulado de Colombia en Ottawa, Canadé con fecha Abril 7, 2008. Pagados
los derechos por US$ 24.00.

En espaifiol, legalizacidn de la firna anterior, por el Jefe de Legalizaciones del
Ministerio de Relacionss Exteriores ¢if la Republica de Colombia No.
441309 confecha Mayo 9, 2008. //
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SANTAFE DE ROGOTA, A A. 92397 COLOMBIA
CESION ASSIGNMENT
El (la) abajo firmante [En adolante EL. The wundersigned |Hereinafter THE
CEDENTE) ASSICNOR)
A~ E;u.rlend"
on su carficter de inventor fdisefiador invantor / of
Al Mewn podeu K Cunasy

con domicitio en: domiciled at Mihol & Game

por cl presonte documento declara que
cede todoa y cadn una de los derechos que
lo corre 0 puedan corresponderie
sobre la elguisnte invencisn , modelo de
utilidad, disefto induatrinl

a

con domicilio en

En prueba de la mutun aceptacién ds esta

ceeltdn ambas partes CEDENTE y
CESIONARIO firman el presente
documento.
Dado y firmado en
Aloa Dias de De

Bl Cedente /The Assignor
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do heroby declarcs that it asaigns all and
each of his rights and privilegos on the
following invention, industrial design,
udlity model

o 20wt Ti .

with domicle in -
Othum, oA/, cAVAA

As a proof of the mutual acceptance of this
t, both partion ASSIGNOX and
ASSIQONEE uign the present dnuumont..

Granted and signed at O Fown-, PUAA
onthis 2™ duyof Mar. o 706
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TRADLECKSN OFICIAL No, 55/234 52 w1 documosic osolio on inglés, d cual pare sv identilicasdn s
della cor o ssflo del treductor a) fiempe cod l pregonte. Esia tmduccitn e sido prepameda por Juan
Pebln Pietrahila Aguikira, Traducwor & Intéprete Cficidl dobidamants resonoaldo de eanformidad £on &
Cartificada de [dansidsd Profeclonel No. (045 expadido por iz Unhersidad Nacional da Calsmbis, por &
Ministeria de Relsolones Extarloras y sutengads por vl Ministorio del Intecior y de Jusfiol, pav resolician
nimerp 718 do 2005,

{&a aduce un Cartificadn da la Oficing de Patenles Canedieose y capitulo de pakspdjcachOres,
escritos an Inglds) .

B: & OFICINA CANADIENSE DE PROMEDAD INTELECTUAL
LUna Agencia de Indusirla del Canada

%—ﬂ' o Potonitos aol Clomadti
Corificado
Por il prasants e certificd que los documentos adjuntos son una copia fisl ce

! is documnentos presentados anle la Oficina de Patantes.

Espacificacionas y Dibujos, comoe se presentaron originalmants, con ka Sollcitud
De paente no. de Serie: CA 2505071, el 8 de Abril, 2005, por parte de
20Q.NET INC,, CESIONARIO DE Rabin Burgansr, respecio de "Mélode v
Juepo de Adivinanza da Red Naurona Artificiel”.

{Firmeda) Silvia Grageire '

Funcionaric que Certifica

Fache; Marzn 15, 2006.

el
Canads (CIPO 88) 31-03-D4 oPIC CIPD

Lo que s# relvindica es:
1, Un malodo para acivinar, sn un juego slectrdnico, un obieto &f cusl as

pensado por un usumRie, enfre un conjunto de elementsa objativo,

Irmade en un fomate de matriz de
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elemenios-objeliva-por preguntas, donde cada calda da la matriz define

una ponderacidn de conexidn entrada-salida, v la red euranil 86 puede

usar en una madalidad inicial, por medio de |8 cuAl jat respUrsias a [as
preguntaa preguniadas son nodos de enirads y los elemenia objetive
5 son nocios de salids, ¥ an una segunda modalidad, por mediocle s cugl
los el=mentos obistiva son nodos da antrada y las pregunias nodos de
sallde; &l método comprends |08 siguientes pasos:
ordenamiento de los alementos chjetivo utilizando Ia red neumERl an 1a
primera modalidad;
10 ordanamieric da las preguntas utizando la red neurgnal ah 8 s3gunda
) @ modalidad; y suministro de una posibilidad de respussia de comfarmidad
con &l ordenamlento da los elementos objativa.
2. El métods de la relvindicacion 1, donde o paso de oidenar s
slomentes objetive comprends ios sigulentss pasos:

16 Hacar coindidic par lo menos una pregunta eon un rival de pondenaddn;
comparar <l nivel de pondaracidn ds & pragunta con lo¢ niveles de
penderacicn de las celdas on la red newonal comespondentes e esa
pregunta ¥ a los elemenics objetivos que estan siendo ordenados, v

: temporgimente  cambler a3 ponderacionea de Iz cefdas

20 corespancdientes de conformidad con la concordancla; y

caliicar los slementos obetive de scuerdo con les ponderscionas

cambfeRtd Vs TR 0B/25
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El método de la relvindicacidn 1, donde &l ordenamienta de [as
preguntas camprende jos slguientes pasos:

Hacar colneldir 1se reepusstes pradecibles con las preguitas, <on
ponderacionaa pasitivas ¥ negativas respacta de los alementos chjativa
conh elta ponderacion;

Totalzer todas las ponderatiores concordantss y no cotwordandes pare
cada pregunta, y calcular Un mangen anfra ambas iotelee para cada Lng
de |ss preguntas; y calificar las pregentas e acuerdo eon dichos
néjenss.

El método de a reivindicacion 1, donda el paso de ordenar las pregunias
LOMprands |06 siguieniss pasoe;

pera cads pregunte calculer, e méargenes entre |a ponderacidn deuna
vedda cargspondiantea al mayor slamento ohietive ¥ dicha prequnia ¥ las
porderaciones carrespondientea a otros slementos ohistivoes con alla
porderacion y dicha pregunta; y

calificar las pregunias comparando (0% mdrgenes de cada unt de las
preguntés con loe margenas da las demas pregurtas.

El meindo de |2 reivindiceciin 1 que sdemés comprenda el pest de
gjustar e ponceracion de las celdas corespondientss a un ableid

adlvinado de acuerdo con {a conformidad enbre una pondaracitn Lhicada

. .' h_ compreikle los !EU!?[AHFE:. L
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pasos:

Clasificar al usuario de ecuerdo con la informacion especifica del

usuario;

Guardar las ponderaciones ajustadas en bases de dalos asociadas con

la clase de usuario; y

Usar la base de datos asociada con un usuario diferente que pmﬁmm

a la clase del usuario.

El mélode de la reivindicacién 8 donde la informacién especifica del

usugrio sa adquiere de dicho usuario.

El método de la reivindicacion 6 la informacién especifica del usuario se

infiere a partir de por lo menas una respuesta a dicha por lo menos una

pregunta,

Una red neuronal estructurada en un formato de matriz X por Y, donde

cada celda de la matriz dafine una pondsracidn de conexion entrade-

salida, y la red neuronal s8 puede utilizar en una modalidad inicial, enla

cual los elementas del eje X son nodos da entrada y los elemantos del

ejo Y son nodos de salida, y en una segunde modalidad, donde los

elementos del eje Y son nodos da entrada y los alementos del eje X son

nodos de salida,

Un juego para adivinar un objeto el cual es pensado por un usuario entre

un conjunto de slementos objetivo, despuds de preguntarie al usuario

por lo merdg W‘TJFP RiFgrysa una red neuronal estmd'mada
083
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en un formalo de malriz de slemenics-objetivo-por preguntes, donde
cada celda de la maetnz define una porderacidn de conexidn entrada-
saiida, vy |s red neuronal 88 puede usaf &n una modaliiad miclal, por
media e [a cusl las respussies 8 las preguntes pregunisdss son rnodas
da entrada y los alementos objstivo son nodos da sallds, y en una
sagunda modalided, por medio de la cual loa glementoa pbjetiva son
nodos de erirada ¥ las preguntas nodos da salida; el juago comprenda:
Los medios para ordensw l0s elementss ohjetivo ulilizando & red
neunanal en la primera modalidad,
Los medios para ordenar les preguntss wtllizando |3 red neuronal en a
segunda modalidad; y
Los medios para proporcionar unia respuesia adivinada de acuerdo can
ol ordersamiznia de s elemantos objativo.
Un medic fegible par compulador que fMchuye reprasentaciones de
Instrucciones y datos pam hacsr que un dapositro portéifl o un
compubacdor lleven & cabo el méloda para adivinar un objeto que asts
siendo pensado por Un uaLaric, entre un conjunio da alementos objativa,
despuéa de praguniarie al usUario por o menoe una pregunita, el método
usa wna red neurenal estructurads en un formatc de mabiz de
slemantae-phietivo-par preguntas, conde cada ceida ds la matriz define
una ponderacidn de conexitn entrada-salida, v ia red neuronal & puade
‘a1
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preguntas preguntadas son nodos de entrade y los elementoa chjelive
son nodos de sallda, y en una segunda modalidad, por madic de la cual
- lex elemenios objetivo snn nodos de sntradda y bas praguntas nodos de
salkia; el métodn compranda:
5 occdenamianto de los elementos objetive wlilizando I8 red newronal en la
primera modalidad;
crdanamiente de las pregumtas utllizando le red neuronal en ks segunda
medalkied; y suministro de una posibilidad de respuesta de confonmicad

con el ordenamlente de los slemantos pbjativo,
10
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ABSTRACT

A mafivod for gueselng. in am elechanic gams, an objact that & user i4 Thinking of,
from u a6t of iarget chjeols, fter aeking tha user uk leest one question, the -
mathod vilizing a neual network strucivred i & eget oljocte-hyquakiinng
rrmisty Jormat, whersin asch call of The metri Sefines ap iInpul-ouiput conneotion
weight, mnd tha neyml nebwor, can be ulitzed in g finet mode, whareby answers
to asked questions are input nodes And the et chjects am output nodse, and
in & secard mode, whecsby the tsrget oljenis are input nodes and the questions
am sulput nodes, the method camyieing the stepa of nidng the targel sbjecls
by uifiizing) the naunal nelvark in tha firat mode; renking the quastione by ubikzing
the reersl networdk in the secand mada; snd providing & guses in secandance
with the ranidng of the tatpel cbjects,
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ARTIFICIAL NEURAL NETWORK GUESSING METHOD AND GAME

FIELD OF THE INVENTION

The presernt (nvention melates in general to artificial Intellipence games and In
particuter to a new and usefisl method of using artificial neural networka leaming
techniques In a “guessing” game.

BACKGROUND OF THE INVENTION

Arttficial Nours] Natworka (ANNs) are well inown In the art, and are described in
genenst In U.B. Pat. No, 4,812,854, issued March 27, 1800, to Wood ("Neural
Networks Leaming Method"); and in U.S. Pat. No. 5,222,184, lssuved June 22,
1963, to N ishimura (“Neurst N etwork with Modiication of Neuron Walghts and
Reaction Coeffictent”).

One widely used neural network (@ mulli-ayer parcepiron) includas & plurallly of
processing alements celied neural uniis aranged In layer. intarconnections are
made beiwesn unile of successive layars. A network has en input layer, an
output layer, and ons or more “hidden” layers in betwaan. The hidden layer s
necessary o allow solutions of noninear problems, Each unkt is capable of
genorating an output signal, which ls detarmined by the weighted sum of input
signals 1 recelves and a threshold specific to that unit. A unit Is provided with
Inputs {alther from outside the network or from other units) and uses these to
compuie a fnear or non{inear output. The unit's output goss sither 1o ather units
In subsaquent lsyers or to outside the network. The Input signala to each unit are
weighted sither positively or negatively, by Tactors derivad In a lsaming process.

When e weight and threshold faciors have hee:
complex stimulus pattem et the Input layer
hikian tayers, to result in an output pattem.
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succession of nput patiems and corresponding expected output patiema; the
network lsams by measuring the difference-—at each output unit—between the
expected output pattormn and the pattem that R just produced.

Having done this, the intemat waighis and thresholda are modified by a lsaming
eigorthm to provide an oufput paitem, which more closely approximates the
axpecied output patiem, while minimixing the a mor o ver the s pactrum of Input

pattemns. Neursl network laaming Is an Nerative procesa, involving multiple
lessons.

Broadly apeaking. neurel networks have been used in eontrol applications (1) e
subsystoms usad for pattam recogniiion, diagnostics, sansor fusion, dynamio
aystsm identification, and the Eke; (2) as "clones® which isam to imitate human or
srtificlal experts by copying whet the expert does; (3) as “tacking® systems,
which leam strategiss of action which try ®© mske an extamal environment
adhere to a pro-ssiacied reference modal; snd (4) es systams for maxdmizing or
minimizing 9 performance measure aver ime.

The Invention described and claimed harein comprisse a hoeural nstwork aystem
used In a game that “gussses” what the user (playwr) lu thinking of afier asking
him & number of questions. The concept of such games—guessing gamee—is
not new, however, conventional guessing games use other approaches to
Artificial Intalligence (Al), such a3 “expent sysiems.” where a set of facts and
niles is Input o an exscution devics, which wil then--in the abssnce of new
npute—give the same answers to the sams quastions. Thaee systems use a tree
of decision nuies to produce the desired outputs. Thess decision rules, and the
tree thet the set of nies conatitute, must be devised for the particuler appilcation,
Such Al entities are referred to sa "norvisaming Al anities.”
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rutea for making inferences and answaring queries, whils multhagent schemas
combine numercus entiies oparating on fixed algorithms. These aggregations
often Includa convanient methads for people to updata the aigorithma, inference
rules and other recipes that govern thelr behavior. However, the "leaming” la
actually happening in their hitman keapas, but not on tha sggregation iself.

Also, ancthar major problem that ls readily apperent In such eystems ks thelr
Incapablily to handle inaccuraie or misieading (nformation: if ¢ player enswers
one quastion inaccurataly, this Wil cause the systam to pursus the wrong
"branch® of the declsion tres (sading i to the wrang answer (or guess).

Thess lUmbations necesslista the need to replace the use of expert systema In
such gemas with thea use of noural noiworks that possess a higher fevel of
artificial intsliigance. Tha pressnt invention aatisfies this need.

SUMMARY OF THE INVENTION

Yo overcome the imfiations of the prior ert described above, and to overcome
other imiations that will beoome epparent upon reading end undarstanding the
present specification, the present Invention accordingly provides a method for
guaasing, in an alectronic gams, an objact that a user s thinking of, from a sat of
tarpet objects, oftor asking the user at least one quastion, the method utilizing a
neursd netwark structured in a farget objetis-by-questions matrix format, wharein
each oell of the matrix defines an input-output connection weight, and the neural
nabwork can be utitzed in a first mods, whareby answers tn scked questions ere
input nodes and the target objedts are output nodes, and in a sscond mode,
whereby the target objects are input nodes end the questions are output nodes,
the method comprising the stepe of ranking the target objects by uiltlzing the
mmmuummumdummmm
comparing the weight of tha snewer to welghta.of opl
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turnposgfly changlyy the welghtt of the comseponding calls i accordence Wit
sgranblity, 8 A rating the target ohiacts in o ocondenaa with the chenged nell
weights: mnking the questions by ulllzing the naurgl nebwork in the Escord
mede; providing 8 g uoes In acoondance with the ranking af the tamet o bjscts:
adjusiing wyights of ¢elle comespanding to a guessed objest | n acoordsnte to
ijreaabllly balvasn o wspped weight of en sxmwar and the oall walght batom
acijuating.

Aconrding to onm sapect of e preeant invarriion, the step of ranking the

questions fs provided by mepping prediciable anawery to questions Lo podtive
and negative waighin with respect (0 target objacts highly rankes; intaling tha
egroesbles wolghts i the disagrosable weighty and cowymfing = margin

botwean the fwo intals for aach queslion: and reting fe guestions in encoriance
with the imargine.

Anoording fo ancther aapact of the pragant imvertin, Tha step of finking the
tuestions by provided by computing, for sach gueatisn, mengins botween =
weight of 2 oell comaspendig t0 8 most highly ranked target objact amd thel
Question, and wlghis &omesponding to othar b ighly ranked tanget o hjoots and
thel quesilon; and raling e questions by comparing the megine of anch
qimelion with the magine of olher guastons.

Accardig 10 yet anciier aspoct of tha present Invepiion, tham is provided B
newsl ngtwock sthuchmed I en XDy mairx format, wherein gach cell of the
Mtk dafines en Inpuboutput sonseslion walght, and the neural natwork éen ba
utitzad In & firel modls, whaselyy slamants of $w Xeaxis e lpput nodes and
elomenta of the Y-axis wra oulput nodes, and i w secand edde, whemby tha

elapwris of the Y-axis are kgt nodas and e slemante of the X-ods s output
nades.
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Acoording to yet a further aspect of the p resent | nvention, there Ia provided a
geme for guessing an object that @ user is thinking of, from & est of tarpet
cbjscis, after ssking the user at least one queation, the game utilizing a neural
network structurad (n a targst objacte-by-questiona matrix formet, wherein each
col of the matix defines an input-output connection weight, and the neural
network can be utliized In a first mode, whereby enewers to asked questions are
input nodes and the targel chijscts mre oufipit nodes, and In 8 second mode,

&

whereby the target objecta ere input nodes and the questions are output nodes, |

the gervm comyxising: maeans for ranking the tarpet objecta by ufiilzing the naural
natwork In the first mode; means for renking the questions by utitzing the neural
nedwork In the second mods; and means for providing a guess I n acoordance
with the ranking of the target objects.

According io a further aspect of the present Invnetion, there Is provided A
computer-resdable medium bearing representations of lnefructions and date for
causing a computar or hand-heid devive to perform & method for gusssing an
object that s yser is thinking of, from a st of target cblects, after asking the user
st least one queation, tha method utlizing a neural network struchured in a target
objecte-by-questions matrix format, wherein asch cell of the mabix defines an
input-autput connection weight, and the neurs! network oan be utiteed In a first
mode, wheraby answars 10 eskad questions are Input nodes and the target
objects are output nodes, and in & sacond mode, whereby the tamget objects sre
input nodes and the questions are output nodes, the method comprising the
staps of: ranking the tamget objects by utitzing the naurs! network in the first
mods; ranking the questions by uliiing the neural natwork in the second mode:
and providing a guess in acoordance with the renking of the terget objects.

mmmmquMNMbm
s behavior as & reault of mxperience anddnput.iy
voluntary or not. r

vl
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The invertion slao provides the advantege of handling Inecourate or misisading
information.

BRIEF DESCRIPTION OF THE DRAWINGS

The (nvention, Re orgonization, constnuction and operafion wil be best
undamsiood by reference to the following detalled description taken into
conjunction with he sooompanying drewings, in which:

Figure 1A | @ tabls that gives & matric-liks, visua! lustration of how the Initat,
unstimulated question stimuletes target chjodts.

Figures 1B and 1C are tahies that give matrbe-iike, visual Mustrations of examples
where target objects stinudaio questions.

Figurs 2 shows an exampis of the mappings of answers to weights.

Figures 3A to 3D are matrix-ie tabies that Bustrate the target object ranking
procedure, and the edjustment of the cell weights.

Figure 4 is a matrixdika tablo that Sustrates a question ranking procedure.
Figure G Is & mabibciiks table that Bustrates ancther qusation ranking procedure.

Rgures 6A end 8B gre mairie-like tables that show how different ol weighis are
used for diffarent demographic targets.

DETAILED DEBCRIPTION OF THE INVENTION

Tha following description ls presentsd 1o enable any person sidled In the art to
uhuuoflrnmmmummhw particuler
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without deperting from the spirit and scope of the prasent invention. Thus, the
presant invantion ts not intended to be fimitad to tha ambodiments ahown, but I
mmmhwmmmmmhpﬁmmwm
disclosed herain.

it wiil be generslly undersiood thal the taqms ‘wrong.” “Inaccursts,” “misieading,”
and "incongistent’ as used hersinsfier are intsrchangeable. Also, & Wil be
generally understood that terms such a3 "tain,” tsach,” “leam,” know,” and
"losson” au used in this dooument are usad in the nsurel network samee. In
addition, it will b ganasally understood that the terms “rank” end "prioritize” as
used harainsfier are interchangeabile.

An ANN is s computetional modsl composed ol newrons {or simply hodes) and
osannections between the nodes. The strength of eech connection Is expressed
by @ numarios! vaiue cafled & “weight” which can be modiied. The sctivation of a
given node s basad on the activations of the nodes that huve connedctions
direciad st thet node and the weights on thoss connections. In general, a naurat
natwork inoorporated some specisl nodes cafled “Input nodas® with thelr
aciivation external set, whils othar nodes are distinguished as "output nades.”

In the presant invention, the neural network Is struchimd in & matrix formst (X by
Y), where tha cells define the weights, and which may be used with the X's as
the Input hodes and the Y's as the output nodss or vice verse. Spacdificslly, the
neurel network of the present invention s & matrix of ‘questions’™answen” by
“targat objects." The cells of the matrix define the relationship between the
questiona/answers and the target objects, and the matrix may be used with the

quastiona/anawers es ths Input nodes and the target objects as the output nodes,
or vios varsa.

in the present descripfion and clalms, :
the oufput nodes and the output nodes bed




15

O LYY sana-Di-I0

Sinoa the ANN In the prassnt werlion la usad for s gams {liat seke the player a
number of gueations and then guessssy what the playsr was thinidng of, tha
rratdx forat desarbaed shove prestnts the adwmisge of having The answers

stimulaie censin wirget gbjacts ot Smea e, al other Smes, heving the femget

chjocts stumiata the sxpulalfion of wietain anaware--in ofhar words, stniiste
cariain gusstiona b be askad. If f input modes are 2nswers to questiane, the
eutmt nodes &n top objecls (.., probeble obyecta) T tha input nodes &né top
otijects, then the eutput nodas are bt questions to be aaked, Thix will ko best
Rustraded by way of ssampla.

‘The first quaslion is usuglly io detersrine If what the player ia Shinking of Is an
sindl, vegetab, winaeal, ofe, (Obvicusly, e Inlllal goeslion cannot be
alinusated, sinos thors re no stiemuisled tamet ohjacts yet.) I tha player answens
snimel, for exewyle, Gis will simulate e larget objecta that fal witin This
owiagary, ghving Snem & high priatity, whils fhe target objects that fell cutslis thia
cabagory ane glven low priority, This ks Susirsted in Figure 1A.

Cnos s target obijecty that sl within the shimal calegory am §tmutetad, Shey.
in fuen, ars movy lkely o simalate the queslion "Would you find E on & farm™
thax they sine o stimulae the ceestion "ia kfound i saled bers?" if, an te other
hamd, the pleyer wis i answer vegotable Instesd of enimel, than *s K found In
salad bera?" would more lkaly be the ned question than “Would you find & on &
Torm'?™ This s Nustreded in gy 18.

Axming that the playar wes thinking of an animal that could be found on e famn
and anawered the firsd tvo questions {s % an animel, vegetabls, minersl, othar,
ar linknaown?" and "Would you find it on & Serm@1 scoondingly, i wnswer to the
pacond question might favor animals Ike "Pi" “Chitken” and "Dog” over
animals B "Lion,” “Eagle,” snd "Whale™ and tht, In tum, w8 favor ceain
quastions (g
SR




o be asked, while nat affecting the Bkelthood of yet sncther set of guestions
being asicad—that Is, the set of questions that are not relevant to the just-

abtained information (e.g., “la It furry?”). The stimulation of the third question Is
Muatreted In Figure 1C.

if the answer to “Can you est i7" is “Yas,” this wil favor “Chicken” over “Dog.”
and 8o on, g0 forth.

By now, the advaniages of having ths ANN finkad together In & mairix format,
where the Input nodes and cutput nodes cen swep In the sbove-deacribed
fashion, shouid be cdear. And elthough the welghts of the Input-outpat
connactions have not basn disoussed yet, t is vary Important et this point to
Basert that during this procass, the target objects get priorittizad, not filtered—in
cther worde, target objects are prioriizad by giving different welghis o the
quastion-target object connections, and these weigits can be changed during
repriorftization. This i a very imporiant feafure that distinguishes the present

invention from other gusssing games: & gives & the abillly to handis misieeding
information.

Amswering quostions misieadingly is not uncommon when playing this game:
different peopie have different parceptions, One tight parceive a rabhit 1o be a
redent whiio snother might not. Cbviously, thess two persons will answer the
question “la & a rodent?” diffecenty. A person wih osstain refigious bellefs might
be thinking of a “Pig.” and anawer the question “Can you sat ?* with a “No,°
where a different parson from a different religion might answer with a “Yes.” f the
ANN is taught that a "Pig” s eatable, It might give “Pig" a low priority when one
indicates that what hefshe Is thinking of Is not eatable, and then reprioritize the
target objects et  later tme In the game, gVing “Pig’ a high priarfty, If one wae to

otw v Fais dol Cirtol \]
% JNAREEP w8y etacapie
Qoo ine v0 doremnery 1)
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Alao, it shouid be mentioned thet the ANN oystern doss not necessatlly priorfiize
the target objects aftar every question. The game usually aliows the playerto
answer with a *Yes." "No” “Uninown,” "Imalevani” "Somstimes,” “Maybe,’
"Probably,” “Doubltid,” “Ususly,” "Oepends,” Rurely,” or “Parily." Obviously,
answers [iks “Urelgvant” and “Depends’ are not very helplul, and do not add
much Information (o what the eystem eiready knows. Accordingly, a number of
questions might be asked before the ANN systam doos any target objects
prioriization.

Az mentionad eariler, the strength of the connedtions between the nodea are
expragsed by numerical veiuas oalled welghts, which can be modified. Each cell
in the ANN matrix represents the strength of the relsting answer-srget object or
torget abject-question connection—the weight. For optimization, each weight is a
singls byts with sevan bits describing the strength of the bond and one bit
indicating the typs of the band--"posifive” or “negative”; howevet, more precision
may bo used, or conversely, the data may be comprassed to » couple of bits,

The role of the neural notwork is to parform a funciion thet associsies input
nodes with oufpul nodes. tn the following paragrephe, how the ANN ranks the
target objects {where the snswers are abviously the Input nodes and the target
cbjscta the output nodes) and how & renks the questions (where the target

objects are the input nodes and the questions the outpul nodes) will be
discussad.

in ranking farget objacts, given ZERO to N answers, he used aigorthm
comparwe the enswen © the nourel network and renks the targel objects
acoordingly.

The set of available answers Is dividad into two subsets, positive and negative
mmmmmammwmu must be
practioed to distinguish between the weighti:amn Aoshn dec
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wihich m piayar agrees or dissgreas with a quiston) and a cal mlﬁllﬁuhiah s
the atrength of the inpul node-oulput node eonnaclion).

Figum ¢ shows the owment sal &f enawsres end fhe weigh! asaociated with egch
answar, The anewer "Usknown" in not Sountad s en answer amd i3 not used in
Thess caiculetions. Other mepping schames ove possible Imcluding & efiding scaie
from "Yes” it "Na,” or the weight of ihe pleyer's anewer could aven be bassd on
the perceived Inflactian from & voloe recagnition aystem. {Iiv soma of the fallowing
sxmEinples, the poditve (+) and nepmiive (=) cannotations are used with the
vaights o dislinguieh batwaen poaiive and nagitive anas, reapactiehy.)

For sach tanget object, fw aigartthm compéres asch answernd queslion o the
vomasponding cell In the nayral nebwork. Tha weaight of thir anawisr Je althar
added 10 or eubtrestat from e pre-adiusted walght of tha cell, depanding on
sgreement, "Pr-adusted” as weed hene meanw adimeisd fiom pravious
implementafiona. (The adiustnent of the cal welghts lu discussad below,) There
I» "agraoment” whan e provided anawar and fha pre-adiisted welght of the call
grs alther bath posithvs or bolh negative,

Figume 3A 103D are maibelke tables that ilustrale e targat o bjact ranking
mathed, Thesa figures ves hypotheicsl numbete, hosan a coardingly to aarve
ihe purposs of Mustsation. It ia given that the player in Birking of & "Dog," and for
aimpiicity, B is szaumed Tt the dgerthng, ol thie polnt, hes namowed the top
Woget vhjecls to three: ‘Dog.* "Oat”* and “Lion," Figiee 3A shows the pre-
adjustad waights of the cefis comesponding to the “Gan it hite? qDestion with
reapect (o the thiee top tamet objects 304. Assuming the quaestion "Can & bite?"
e salad and the player shiwered “Yes,” tha aigorthm will teemporarly edd he
weight of the pésitive answor—nmnioly. 4 (3ea Flgure 2)—to tha calls thet have
mmmhﬂnﬂmhrﬁnimnﬂmaﬂzmauhtﬂﬂmhhtulm RNBWET
om the calls thllh“ﬂmhpﬂ arlLt Lol i gura 2B
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The eigothm will then namow the fop objects by removing the target cbjects that
have @ veiue eignificantly lower than the other top objects from the top objects
Rat. In this axample, "Cat” would be removed. y

Figures 3C and 30 reliomts the above-dlacusscd target object mniing methed
for a different quastion—"Can you find & on a ferm?—and for the remeining two
kap cbjeote—"Dog" and “Lion™=to demonatrate how the aigarithm further nerowe
the top obiecls 1o ona. After the snawar weight s edded to the ccl) walght 306,
"Lioe wonld bo removed from the top objects Rst leaving “Dog’—4he one the
pleyer was thinking of. Onces the target cbject ks guessed. the call waights for that
terget objact would be adjusted. Yhe coll waight adjustment i discusand below,
foliowing the description of the question raniing procedure.

For simplicily, the question ranking procedure (and the relating figure—Figure 4)
will be disoussed In torme of “Yas" and *No* fastors 408, whare In realily, the
“Yoo' and "No® faciaes sre positve and negative factore with difisrant snewar
weoights (Figure 2), the enswer weights, of course, baing taken into consideration
and affacting the relsied caioulstions.

in ranking questions, the eigorthm emmines each queation and determines how
meny of the top cbjects wauld bs answerad with "Yes® and how many woud be
anowered with "No." The sigorithm @xemines sach question against the top
tapat ohjoota and for sach quection, i foiels the "Yeo” end “No” factoro. The
lower of the two totels Is subtrected from the higher of the two, and the question
with the jowest total diffarence would be selected es the best question %o bs
oehad nexi—-that ls, as the question which s most helpfuifteling or unknown.
Thiv meano thet a quostion may be chosan bocause R reprecents o perfoct
balance betwean “Yeu" and “No” anawers. A §0-50 spiit would be kieal,
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ot Nniasia Wreigtq

AN

b va oy darameggy
A loads ¢
deivg ° 10 the




2%

Figure 4 b & matrbeike tabio that damonsirates that procedure by way of
eample. For simplidy, it ls sssumed thet tham are six top object targets 404
and & wtallty of tsn questions 406. The aigorithm examines each of the tan
questions 400 against the oix top target objects 404, totals the “Yes® fecions 401
and the "No" factors 402, subriracts the lower of the two totais from the higher of
the two 403, and ranis the questions with iower margine (totel differenves) over
the questions with higher marging as better questions o bo asked.

As could readily bs soen from the table, the most teling qusstions would be the
aecand and the fifth, which have a tolsl difference of ZERO; and the laast telling
questions would ba tha fourth, the ghdh, and the eighth, which have a tote)

tiffersnce of SOC This v not surprieing eince the fowrth, sbdh and eighth
questions ere not reisted to animels.

As statad shove, in rOCily, the “Yes® end "No" factors are positive and negstive
anewers with different weights. in praclics, the eigarithm totels the agresabla
wolghts end the deagraesble waights, aubiracts the iowar of the two from the
higher of the two, and the questions with the amaller marging would be ranked
higher.

Ancther perfodically used method in ecleciing a question la to pick a question,
the answer of which will confirm whalher or not the top-most objccl--te top
object ranked the highest among the other top objecta—ls comect. For each
question, the commesponding oell weight of the tup-moet object is compared to the
comespanding cell waights of the ather top objects. The question wWith the
graatoet margin (s choser., tha margin baing caiculatad by subtracting tha lower
of ths two oall weights from the higher ons.

As In Figures 3A to 3D, mouwmmm
o seive tho purpose of Mustration. Assumd
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simpliolty, wo are considering Sweo tpmetions cnly which should not be seen us
Bwiling, Siws ‘Camol’ In the top-moat cbject, the aigothm will eemine the
carrols coll waights cormeapanding ¥ sach of tha thre nhestions 501 gpainet the
botiuce's comsaponcing call welghta 602 end tha fometo’s 603, For the fimt -
question, v carotiethuce mamgin I 1300 QB00 - 2000), end carbomes
mangls b 2100. Mot the seccnd quastion tha mergine are 115600 {8000 ~ 2600k
and 13000, reapactively, For the thix! queation #he margine are 4009 end 5504,
reapaciively, Tha algeviihm would plck the secomd question sinoe | provides the
biggest manging. As can b seadly sean, asking this quastion woaid indaed
oanfims thal “Caerot” [a tha somect top-maost chjset.

Laaming in the nawl nstwork Is g sneraily g cooinplished by e djusiing the cal
welghta. Onoe the target okject has besn entiiad—quesnad ttyreciyectin oull
waigita for thel tanget object only would be modiled: given tha tarpet abjsat, the
algorithym loaks ot ench sawer, and I Ym aetwer I5 an sgrosabls ong, the
walght of the ooll In Ingressed fuwually, by adding the weight of the pleyers
smawet, & vaiva from 1 1o 4 in s cass). I st arswver (& o dissgeastble ans, the
welght of thi call la ragiuped. If the oad s no velue (pre-adiusted welght from a

pravious iniplemnentations), a new o weight & set acdonding o tha playera
AN,

In the @emple of Figges 3A to 3D, owoe "Dog” Is mmeeed, the sigorithm would
it the weighl of the o3l comesponding to the “Gan It bie? and "Can you
find N on & farmT 10 S004 and 7004, roupacivaly, Thie step showld mot be
confuted with the atey decuseed surfier, whora tha welghte wer teiopomily
added. Onoe tha oell waights heve basn aduated In this faghion, the new oall

wiiighte would ba consldered tha “pre-adjusied” valeps tha net ina the gams 1s
playnd.

mammmwummmmmnmd
naiwork. The player couid be sslnd, RE- i ASEIIRIN CAranak, e




= = —— 0 ——— L

geagraphio locetion, end this information would be’ considerad In the teahing
process and used the nedt Bime @ peron from the eame demogrephic group I
playing the game, Thia (s usefid i reducing the numbar of misieading enawers
ouused by diflerert perosplons &8 diacussed ghove, since peopls om the sams
dermographio group tend to have simitar percoptions.

In this cave, & osl would have differant call welghts, each waight sssocizted with
# certain demographio. In Figure @A, the cel corresponding 1o "Can you egt X7°
heo & poslive weight 601 for “Pig." while in Figure 8B, & haa » nagative waight
§02, WammblmmmMMnﬂu
eatable ls plmying the geme, the aigorithm would use the "positive weight” 801
weight wih reapect fo that quastion; If a parson belonging o & demographic
group that parmaivoe @ “Pig" es non-eatable ko playing the game, the aigorithm
woukd use the “negative weight' 802 weight with reapect to that question.

Another way fo dassify the uoors into differont demogrephic groupe ko by
guatuing which group they belong . In this case, the algorthm would ufilee the
neural network a demographio group-by-questiona matrix format, and guess the
group~~instead of the tarpel object—in a aimilar way es described sbove.

Genarelly, the method of the present invendon ls implementsd using & geners)-
purpose computing device or & hand-held device. The computing/hand-held
devico drives and sssoclated computor-readable medis provide nonvolatile
storage of computer-readable instructions, date structures, program modiles and
other deta ae deccribed heral. The computsrresdsble medium boars the
reprecentations of instruciions and data usad for causing the computer o7 device
to patform the mathod of the precant inventon,
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What Is claimed i

1. Amaethod for guessing, in an electronic game, sn object that n user s thinking
of, from & set of tanget objects, after seking the user at least ane quastion, the
method utiitiing a neural natwork structured in a target abjects-by-quastions
matix formst, whereln sach cell of the metiix defines an Input-output
conneclion weight, and the neural network can be ulfiixed in a first made,
whareby answers to ssked questions are input nodas and the target objects
are outpn nodes, and in a sscond mode, whersby the target objects are input
nodes and the questions gre output nodes, tha method comprising the stepa
of
manking the targat cbjects by utiiizing the neural network in the firet mode;
mnking the questions by utllring the neural nelwork in the sscond mode; and
providing & gueas in accordancs with the raniking of tha target objects.

2. The msthod of claim 1 wharein the ctap of ranking the target obiscts
comprisee the staps of:
mapping at least ono answer t© a weight;
comparing the weight of the answer to weights of cells in the naural network
comesponding to that question and the target objects being ranked, and
temporerly changing the weights of the comesponding cells tn accardance
with agreaabiiity; and
rating the target objocts In sccordance with the changed csll weights,

3. The mathod of alalm 1 wherein the etep of mnking the quastions comprines
the steps of:
mapping predictable snswers 10 quedtions to positive end negative weights
with respect to tarpet objects highly mnied;
totaiing ef agreaabls weights and ol dissgresshie weights for sach question,
and computing a wmmmmumm W
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4. The method of ciidm 1 whensin the step of mnking the questions comprisss
the dops of:
computing, for eath question, margine belwesn & woight of a oal
carmeponding 1o @ masi highly ranked target ohjact and e quasiing, and
welights comwpanting to other highly nankad terget objects and thet queation;
wnd
mmmmmmmhmmmmmm
maigine of nther questions,

5. Tha method of olalm 1 furlher compriaing the stap of adjualing weights of calls
comesponding (o 9 gusessd chjsat In pecorance to apréeabllly balwesn &
mippid waight of gn anawerand the calt weight balore adfusting.

" & Themethod of clalm & Rirther comprising tha steps of:

alepalfying e wrar aceonding o user-smpeniic infomrmmlion;

siarng the adjesied weights In & databses asscoigtod with 1he dlasa of the
ueer; and

lsing the aesosiated detabass with 4 differsnt user thet balongs ¥ the ciasa
of tha user.

7. mnmwdnlmlmmmunrmneﬂunﬂIHmbmmhm
B LIS,

. Ths meld of ciain 6 whenl the user-epscifio Information Ix Infemed fromn
alippst one pniver to sakt at least ana quesion,

0. A neurs! nebwatk stuclured in an X-byY matrix fanmat, wheretn eazh eail of
m-nmmmwmﬂmmmmmnmmmt
cen bo utllized I & st Mode, whenhy aIRERENEE-Monds
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whareby the elemants of the Y-axds are input nodes end the slements of the
X-mds are output nodes,

10.A geme for guessing an object that a usar is thinking of, from a sat of target
objects, sfer ssiing the user at least one question, the pame utllling &
noural network structured In a targat objecte-by-questions matrix format,
wherein esch call of the matsix defines an Input-output connection weight, and
the noural netwark cen be utiitzed in e first mode, whoreby answars to asked
questions are input nodes and the target objects are cutput nodea, and in 8
ssoond mode, whersby the tanget obiects are input nodes end the queations
are output nades, the game camprising:
maans for ranking the taget cbjects by utiizing the naural network In tha firet
mods;
mosne for mnking the quastions by uilizing the neura! network in the second
mode; and
means for providing & guess in accordance with the renking of the target
objects.

11.A computerreadstie medium bearng representafions of inatructions and
date for causing & computer or hand-heid device to perform a method for
puassing an abject that a user 1s thinking of, from a set of targst objects, after
asking the user at least ohe quostion, the mathod utiteing a neural network
stractured In & target objecte-by-quastions matrix farmat, wherein each cell of
the matrix defines an inpul-outpit connection weight, and the neunl natwork
cun be utiikzed In & first mode, whereby answars to esked questions are input
nodes and the target objecis are output nodes, and in @ second mods,
whareby the tamgest objects are Input nodes and the questions are output
nodes, the mathod comprieing the steps of:
mummwmhmmmhmm
ranking the quastions by utlitzing the neurgtTgiRy ' AL
providing & gusss Iy accordance with the SabsAguty
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