METHOD AND APPARATUS FOR RECOGNI ZI NG DI CE DOTS FI ELD
OF THE I NVENTI ON The present invention relates to a
nmet hod and apparatus to 5 recognize dice dots and
particularly to a nethod and apparatus to recognize
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days people increasingly treasure |eisure activities.

10 As a result recreational IMddiShesses are

flourishing. Anong them ganbling is very popul ar.
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i gnorance of the pl ayers This spoils the pleasure of
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problem automatic dice rolling
them gambling is very popular. Throwing or rolling dice is

one of the widely loved games. It is almost ubiquitous, and

can be seen in houses, outdoors and business environments.

One of the common rules of the game of rolling dice is:

15 players place bets first and guess the total dots; the dealer

rolls the dice and counts the total dots when moving of the
dice stops to determine win and loss.

In the conventional game playing rolling of the dice is

done manually. The rectitude or fairness of the dealer who

20 rolls the dice often is suspected by the players. As the force or

angle of throwing the dice could affect the dot number and

outcome. Some even resort to cheating schemes such as

crooked dice or loaded dice to take the advantages of the

ignorance of the players. This spoils the pleasure of playing

25 dice games.



machi nes have been devel oped that have a recognition
nmeans to confirmdice dots. The recognition neans
usually perfornms recognition by detecting the dots

t hrough electric signals such 5 as picture signals.
However.. such thod is easil conprom sed b :
contr oIT%freﬁ]%%g}’et ?%’E‘?ﬁ?ﬂi eRrqblean s ayfpmatic ﬁ%?@ rolling
creates, concerns of the players and affects their

wi | IMaghides Bavc brenr developed thyt diphe poagnitioncsmeans
the automatic dice rolling machine is not well
accépteaniinm dic¢ dgits.i Theeraoegrasidronatarss ussally performs
Mor eover, even if the deal er does not tanper the dice

and reabfadtiohtey idetecgns thle d068 thiemgawbsctridsignals such
automatic dice rolling machine is prone to
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di ce dpts to inprove the efficiency and 20 fairtpess
ot St UEnEniefs ngRga STt s Ui Katbedeimibe Hence the
resolved in the industry. SUVWARY OF THE | NVENTI ON The |
pri ALY G cfiGh Tl eBrarhingy dist et i welb pecapted in
a method for recognizing dice dots. The nethod
19 ncllegidsmabe regsatodnalviings.st eps: projecting at | east
one dice with a plurality of 2 different angle |ight
sour ceVocapver,i exem iplthealdalyr afoésmagesamper the dice and
affect the fairness of the dice games, the automatic dice
rolling machine is prone to recognition errors due to
deficiency of recognition techniques, such as starting
15 recognition process while the dice are still moving, impact of
environmental factors such as light and angles of image
capturing and the like.
Therefore how to provide an accurate method and
apparatus to recognize dice dots to improve the efficiency and
20 fairness of dice rolling game is an issue remained to be

resolved in the industry.

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a
method for recognizing dice dots. The method includes the
25  following steps: projecting at least one dice with a plurality of
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of the dice according to the projecting tinmes of the
Iight sources on the dice; and recognizing dice dots
based on the images through a plurality of

cal cul ation nethods. 5 By neans of the nethod set

fort bove, if recognized results of the cal cul ation
ot HDEEIERE 2o BT N case caasihe: @ BonATiwer IapaEes
acc&g}eﬁ. If the recogni zed results of the cal culation
met Kdddheadicqiagaarding tmeths quajectisel sinagaoh. thendight
i ght sources are generated by a |ight source nodul e.
The sovges @i thigedtia; eaiad ereb® graping eticbydatschpsedi o the
nodul e. The cal cul ations are stored in a recognizing

nmoduhegcBhthnoeighod datalivy olf cabowkatiory nbethadsl. t in an
application programstored in a conputer accessible
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to provide an apparatus for 15 recognizing dice
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i ght source no e and a capturihg no ocate
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capt uri nodul captur.es i es_ of tg dj.ce, a nunber
of  e15eaiLaeBhaitg GBe He BTG opgtti nine | (186! GrouTkes are
light sources to,generate a plurality .of inmage )
i nf &Pﬁﬁﬁteﬁi. Y e Lighh ouree dﬁﬂéﬁ[eenﬂl’é 1gpagest of the dice are
recogni zi nﬁjnodul e which stores a plurality of ]
1@ al €apttrEdnby recaparing medwlgnithe cakudattensiars stereddin a
on the image information. 25 The invention, by
pr ofesgmpyingihdcpile ThgmethodrgSorth abweve Ragi lbebudt in an
get inmages of varying angles and through nmultiple
application program stored in a computer accessible recording
medium.
Another object of the invention is to provide an apparatus for
15 recognizing dice dots. It includes a dice cup holding at least
onc dice, a light source module and a capturing module
located in the dice cup. The light source module generates a
plurality of lights to project on the dice. The capturing module
captures images of the dice a number of times according to the
20 projecting times of the light sources to generate a plurality of
image information. The image information is sent to the
recognizing module which stores a plurality of calculation
methods to recognize the dice dots based on the image
information.

25 The invention, by projecting multiple light sources to the
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cal cul ati on nethods, achieves recognition of the dice
dots. The recognition result of dice dots of the
automatic dice rolling machi ne equi pped with the
features of the invention is 5 nore accurate.
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DESCRI PTION OF THE DRAWNGS FIG | is a schematic view
of thélingrmeichiee afquippetnwetit tloa fekh@es2of sh@invention is
sectional view of the dice cup of the invention.
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invention in 15 operating conditiions. FIG 4
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2 for t r j: 7 hcq.:

cccor i TERBRERLHR s FBIITAT BH AP SO RLSD foatppey and
for [ t t.one dice 1 a |light sour.ce
roadeSafihge ol 552! i B0ERS il e OE BT apparent
noduyl e 4, Tli11e dice cup..1 has a.base 11 . tqQ hold the .
di céra® Hi follownie detadad desrrinHospayhichireeeads yith
be fastened to_the 25 base 11. The |ight source nodul e
142 refqrensede the apeompanying draveingsner ate a

plurality of |ight sources 121, 122 and 123 to
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of the structure of the invention

FIG. 2 15 a sectional view of the dice cup of the invention.

FIGS. 3A, 3B and 3C are schematic views of the invention in
15  operating conditions.

FIG. 4 1s a flowchart of the invention.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

Please refer to FIGS. 1 and 2 for an apparatus to

20 recognize dice dots according to the invention. It includes a
dice cup 1 for holding at least one dice 15, a light source
module 12, a capturing module 13 and a recognizing module

14. The dice cup 1 has a base 11 to hold the dice 15 and a
hood 10 made from an opaque material to be fastened to the

25 base 11. The light source module 12 is located in the hood 10
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project lights to the dice 15 at different angles. The
capturing nodule 13 also is located in the hood 10 to
capture inmages of the dice 15 at a nunber of tines

according to the light 5 projecting tines of the |ight

sources 121, 122 and..123 onto the dice 15 gener

2 pith BEMEYAST A cpRHabistral TR agarceniighnal JAraeh L5 to
and S3 (referring to FIGS. 3A, 3B and 3C). The )

r ec &Y91 €6 nH 2hseidp etheadias diSvetk differemtagnglast cheicapturing
Si, S2 and S3 fromthe capturing nodule 13 through a

wi r edodnlad watssl esdotatadsii she droadkdlst@edpalmoimages of
stores a plurality of calculation nmethods to

recapsi decelot § ab shaudilser 15 hased arcotftimgd nROghe light
information S1, S2 and S3. In an enmbodi nent of the

5NV §itbij &dtink ftﬁn‘é@ﬂiﬂlﬂi@ﬁgﬁ'@%&ﬁgég alinzgir,glzgch) ggp"sfzﬁ TRES the

capturing dévice such as™a vide ing o
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sho e drawi ngs, and can_be increased or

20 | t? .
decraddd 83 fiayli ey CapheRngnmiuieThd fuosgh #i wired or
nodule 14 is a conmputer equipped wth an inmage _

1@ aptuinehapsadegnsanissaen meamsecunde also starespaeplurality of
cal cul ation nethods to recogni ze the dots on the dice

15 babadatron mecthagsuoetedomgee dbty ontthendidie 1SDased on
S3. 25 Refer to FIGS. 3A through 4 for the process

f 1 ovhaithage ireforathtion SECOINId 83 . tlhealesbOdithBAt of the
di ce 15 according to
invention, the capturing module 13 is a dynamic image
capturing device such as a video camera consisting of CCDs
15 or CMOS, or may include a static image capturing device such
as a camera. The techniques and devices for capturing the
images of the dice 15 are known in the art, thus details are
omitted herein. Furthermore, the numbers of the dice 15 and
light sources 121, 122 and 123 are not limited to those shown
20 in the drawings, and can be increased or decreased as required
when in use. The recognizing module 14 is a computer
equipped with an image capturing adapter card to execute two
or more calculation methods to recognize the dots on the dice
15 based on the captured image information S1, S2 and S3.

25 Refer to FIGS. 3A through 4 for the process flow and
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the invention. After the dice 15 is rolled, the |ight
sources 121, 122 and 123 project light to the dice 15
for three tinmes (step 201), and the hood 10 prevents
external light frominterfering 5 the prOJectlon of

the |ight urces 121, 1 and, 12 ur i
oo IEEERenAinehsr dpise O e dics dmAGHRGding to
fromthe projectjgon of the Ijght sources 121, 122 and
123%% INysREOH: A 1gE INRadE S hg asrillcsh the, light éaur@% 121,
(step 202). More specifically, the |ight source 121

pr 0jl€dt endi §A3 projeoie lightdia ¢he 5liaed] § Horcdpeartimes (step
nodul e 13 captures the inmage of the dice 15 and

t r a@éhti); abdetliovhged bOopremems cktérial lipdt freppamiczfadng
nodul e 14. Next, the |ight source 122 projects |ight

§0 the ﬂtd}]%cﬂi%naw the Labtusomespdalie 1§ZCQHHUUQ§ The
anot her |rrage of the dic€ 15 and transnits the anot her
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F| nal e light sou ects to
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S3
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received i nma f or mat S1, S2 d S3 through. the
cal VR ishRchaeRDds 1D Eﬂ@qﬂe&@@mq o arojeetsafighti® the
(step 203). Then a recognition result is determ ned
1Gf t dicq)rléc@&@ ithg cagtuting tavdulead Boeapturesdseiisage of the
finished (step 204). In the event that the cal cul ation
resdiecs $hovanchatransenidotthe 2Bnage t hefalineatiéh 3k tbe the
equal, the results indicate that the 6 captured
i rragasogﬁizﬁllng gridulei g, ne@ule the Hpht cayumet 1 2@ 6rojects
light to the dice 15 and the capturing module 13 captures
another image of the dice 15 and transmits the another image
15 information S2 to the recognizing module 14. Finally, the light
source 123 projects light to the dice 15 and the capturing
module 13 captures yet another image of the dice 15 and
transmits the yet another image information S3 to the
recognizing module 14. The recognizing module 14 processes
20 the received image information SI, S2 and S3 through the
calculation methods to do recognition of the dice 15 (step
203). Then a recognition result is determined after processing
of the calculation methods is finished (step 204).
In the event that the calculation results show that the dots

25 of the dice 15 are the equal, the results indicate that the
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t he recogni zi ng nodul e 14 di splays the dots of the

dice 15 (step 205). If the calculation results show
different dots of the dice 15, problens could occur
to the captured i nages of the 5 capturing nodul e 13,

the recoagni zi ng noduyl 14 i ssues a d to redo

ol IPREBH (ST e pBfT3Ag) Mogier he are cofrect, and
recognition process for t ots of the dice 15 is..
exeéﬂ?e@c%{gﬁngtmo@‘tlé E& & 4y Hhe drés rﬂfﬁﬁb@ digg 15
types of calculation 10 nethods stored in the

r ecdgienz2A§) mbldthe calicwlesiatoresulis sbaw doffienentidots of the

previously discussed. |mage recognition of the dice
15 claoe beS pprébiemes ¢duldugbcunrtyi tie capberad amages of the
calculation nethods. This technique is known in the

art captudag beodakd | V3, afieptredopniding prodabs P4 idwes a

recogni zi ng nodul e 14, thus 15 detalls are omtted.

The comiMAd df 06 FRRPIBIRLBIoH tBR gg%é 19 (508 PVENLAAD the

can be inplenented throtigh an application programto
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di scuss appl’i cation programnay be sfore
congglég‘; accessi bl e 20 recordi ng nmedi um such as a ROM
(re nly menory), flash nenory, floppy diskette,

{ape, _divsoibbecapued Tk A fupReRamibBe ot ehaation
stora nmedi a of, the sane function. As_a conclusion, .

19 hemf%@ﬁitsi piwIgfoln dBs esdzig maeduled 4 asem nphdieited
material to prevent the |ight source nodule 12 7 held
in thdéwmed pEvipos beiiagussuderimage rogoghetiont ef nhe dice
. g?tS can be performed through varying numbers of calculation

methods. This technique is known in the art and can be easily
adapted to the process of the recognizing module 14, thus

15 details are omitted.

The method for recognizing dice dots of the invention can
be implemented through an application program to control
various modules of the apparatus previously discussed. The
application program may be stored in a computer accessible

20 recording medium such as a ROM (read only memory), flash

memory, floppy diskette, hard disk, optical disk, portable disk,
magnetic tape, database accessible through networks, or other
storage media of the same function.

As a conclusion, the invention provides a hood 10 made

25 from opaque material to prevent the light source module 12
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By providing different angle Iight sources 121, 122
and 123, the capturing nodule 13 can capture a
plurality of images of the dice 15 to generate a
plurality of inmage information S1, S2 5 and S3.

Thr | at i on nmet ho ed b

reciﬁazméﬂ%ﬁa&ﬂeﬁé f bRt 2o frerdd Brofticse Rleshal tight
e Cco are d recogni zed, therefore accuracy_of

- ecdGnioNg caifesreaf qqﬂﬁedhgbt SOUTRBF WbL. 174 4hé 123,

event that the recogni zed results are different or

t he theteapitring rapdela s 31 0avacapiurbea qduerlityed, images of

rolling of the dice 15 is redone to restart

r ecobaidicag dto tgemetates aglurbhtdicfemage anfimimagbn S1, S2

fairness of the gane. Wiile the preferred enbodi nents

of tanel SBVGTHﬂlengWﬁMﬁtifﬂ@ftaléﬁIati@xﬁtrﬁeﬂﬁidsi beo@i&d@pby the

of disclosure, nodifications of the 15 disclosed
cbod TEn A gt d&’éﬂ"‘*ﬂ%ﬁ”ﬁ“&‘éﬂ?ﬁ B Frlorda @b iRl 82 end 3
Covaroal ?8@#8%3%@5 PR or EISIPTo T raf TGy of
?:Ipémé‘a&qﬂmﬁ%oﬁw fothod tbsr l?sgszSanﬁroﬁg'se&wi@ it event that
[ ke dsapessed rabultsaate BHErEIPRaneLdptuPT geadice 15
1 lugglninto lgfe Idg?egr?f?m%fd t?c?ll?zllgeogct%%r %Ilgg tlg is redone to
restart recognizing of the dots of the dice 15 to maintain
fairness of the game.
While the preferred embodiments of the invention have been
set forth for the purpose of disclosure, modifications of the
15 disclosed embodiments of the invention as well as other
embodiments thereof may occur to those skilled in the art.
Accordingly, the appended claims are intended to cover all
embodiments which do not depart from the spirit and scope of the

invention.
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t he nunber of projection of the Ilight sources to the

di ce; and recogni zing dice dots based on the i mges

through a 10 plurality of calculation nethods. 2. The

met hod of claim11, wherein the dice dots are confirned

and c ptﬁglmhe recogni zing results of the

calc i1 H% are sane. 3. The nethod of claim
ereln he, dice is rolled anew 15 wh

" ecdonto ﬁwéls OF de6p EANGEaKleGs 40'6n GrImRBsingrde steps

dlfferent 4. The nmethod of claim1, wherein the |ight

source@ﬁare generated by a light source nodule. 5.

The method of claim1, wherein the images of the dice

are 20 cppijecethdye pluoeaplity iofgligitubeur&es Theandebhsid one

of claim1, wherein the cal culation nethods are

storddej n a recogni zing nodule to calculate results of

the cal cul ati on nmethods. 7. The method of claim 1,

wh int 2 | t
erein ﬁir?lﬁ’ %Emlg%itg/]{ocl 0 8f {Re! dice %&brdmg to

program 9 wherein

Aeces oS ‘é%‘é%?ﬁ”g*%&*f&f B %%@%ﬁ?a pfites o the dice;

recogn ng di ce dots, conprising: a dice cup for
hol di n | east one dlce 5 a light source nodul e

g ego;ﬁe&tggﬁﬁ% Fecfichgdoss thved o thE images "thiough a
10 plurality of calculation methods.

2. The method of claim 1, wherein the dice dots are confirmed
and accepted when recognizing results of the calculation
methods are same.

3. The method of claim 1, wherein the dice is rolled anew

15 when recognizing results of the calculation methods are
different.

4. The method of claim 1, wherein the light sources are
generated by a light source module.

5. The method of claim 1, wherein the images of the dice are

20 captured by a capturing module.

6. The method of claim 1, wherein the calculation methods
are stored in a recognizing module to calculate results of
the calculation methods.

7. The method of claim 1, wherein the steps are built in an

25 application program.



a capturing nodule located in the dice cup to capture
dice images for a plurality of times according to the
times of light sources projection to generate a
pIuraIity of inage 10 information; and a recogni zi ng

0 i ve | e information .and.store a
ottt T BEEaHCol ST hevhEasin bie GRw LN grogtam is
dot s accorgjng to the inmage information. 10. The
appar ab g eHf ITcR AOM DUt Eassi bleereficrdIBggnpdtiiides a
15 base to hold the dice and a hood to fasten to the
basé). An apperaipsafcatiesognizing oid® dotkeceinpridiaghood
is made from an opaque nmaterial. 12. The apparatus of
claim9, akHceicuyp fier hapdirg aylemdudbee idicea dynanmic
i mage capturing device. 20 13. The apparatus of claim
52, whereianligte dydiatec rhodgke R%Jettléﬁl Mg dfe¢l GHckS cp to

video canera. 14. The apparatus of claim9, wherein

the capgneidig E[TB%JILEEI ofﬁ t3 L‘Frcb eregftb e dice;

devi ce? 15. The appar arm

static | 'ngc,eapt%?n‘f@%ﬂﬂh'i‘@ 1%%\!&&? z!nstl?e AR Aup 1D capture

dice images for a plurality of times according to the times
of light sources projection to generate a plurality of image
10 information; and
a recognizing module to receive the image information
and store a plurality of calculation methods to recognize
dice dots according to the image information.
10. The apparatus of claim 9, wherein the dice cup includes a
15 base to hold the dice and a hood to fasten to the base.
11. The apparatus of claim 10, wherein the hood is made from
an opaque material.
12. The apparatus of claim 9, wherein the capturing module is
a dynamic image capturing device.
20 13. The apparatus of claim 12, wherein the dynamic image
capturing device is a video camera.
14. The apparatus of claim 9, wherein the capturing module is
a static image capturing device,
15. The apparatus of claim 14, wherein the static image
25 capturing device is a camera.
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