
DICE WITH RF1D TAGS AND DICE RECOGNIZING SYSTEM FOR  RECOGNIZING IDICE WITH
ItI+ID TAGS FIELD OF THE INVEN`riON 1&)()411; The exemplary embodiment(s) of the present
invention relates to RFID tags and a  dice recognizing system. More specifically. the exemplary
embodiment(s) of the present  invention relates to a dice with RFID tags and a dice recognizing
system for recognizing dice  with RFID tags, which can unartificially determine the results and state of
dice in real-time. to BACKGROUND OF THE INVENTION (00021 A dice game is a competition. or
game based on. adding, points determined by  random throws of a plurality of dice. The dice game is
generally played by placing a plurality  of dice in a: dice cup and. manually shaking the dice cup. When
the dice cup and the dice. conic  to rest. the (lice cup is opened and the points of the dice are
compared to determine the result  of the competition or game. The "points" are customarily referred to
the numbers of the pips  showing on the upward faces ofthe dice after they come to rest. Another dice
game is played  by manually throwing a pluraii.tt' of dice on an open table surface or in a container.
When the  dice come to rest on the table surface or in the container, the dice tags are artificially
judged.  to determine the result of the competition or game. However, no matter wha kind o' dice 2a
games, they Lill require sacking (throwing} dice aand. determining the result. in. an. artificial  manner It
is easy to cause cheats in such dice games so that they cannot be completely fair  and impartial.
(00031 in order to make dice game fair and impartial. techniques for new dice games have  been
developed. on ga me machines Sc) that a player can simulate throwing real dice oil the  zs game
machine and the result can be determined by the game machine. However, the interest it a dice game
mainly on throwing real dice and the uncertainly in waiting for rolling dice.  The excitement and.
suspense cannot be substituted by computer technology . 10004] In order to keep both the interest. ill
a, dice Lame and the for, and impartial result of  a dice game.. there is indeed a need. to provide a
system which combines real dice with  



3a machine interpretation of th.e dice tags. -1 (0005] in techniques for machine interpretation or
information recognition of articles,  radio frequency identification (RFID) technology is widely applied,
also called electronic tag,  which is a communication technology, There is no need to make,
mechanical or optical  contact between an RFID system and a specific object. It is only necessary to
pre-instal( an. 5 RFID tag in the specific object such that the RFID system can recognize and
read/write the  correlated data of the specific object via radio signals. 10006] RFID tags are divided
into passive type. semi-active type and active type. RFID  tags can store a certain amount of
information, so they are commonly used for recognizing  and recording commodities or personnel.
Passive RFID tags have no need to be connected to o a power source and have the advantages of
small size and low price, so they are the most  widely used RFID tags now. [0007] In view of various
problems of the prior art, the inventors. based on previous  experience, propose a. dice with RFID tags
and a dice recognizing system for recognizing dice  with RFID tags to improve the above drawbacks.
i5 SUMMARY OF THE INVENTION [0008[ In. view of the above: mentioned problems of the prior art,
an object of the present  invention is to provide a dice with RFID tags and a dice recognizing system
for recognizing  dice with RFID tags. which solve the problem that it is easy to cause unfair results
because 20 (lice are artificially shaken (thrown) and the results are artificially determined, so as to
keep  the interest in throwing dice, [9009] According to an object of the resent invention, there is
provided a dice with  RFID tags, comprising a dice body and a. plurality of RFID tags. The dice body is
a regular  cube with six faces. Each two opposite faces of the six faces are parallel to each other. Al 25
least one pip is disposed on each face. in addition; the RFID tags are disposed on any two  



opposite faces. One of the two opposite faces is disposed with at least one RFID tag, and the  other
one of the opposite faces is disposed with a plurality of RPID tags. 10010; In the dice with RFID tags
according to the present invention. all the RFID tag=s  are disposed on the pips, respectively, and the
RFID tags can be interconnected into a polygon  3C0 when seeing through all the faces with the RFID
tags. (04116.; According to an object of the present invention, there is further provided a dice
recognizing system for recognizing dice with RFID tags, comprising at least one. dice body. a  plurality
of RFID tags, at least one RFID reader and at least one processing module. Each of  the dice bodies is
a regular cube with six faces Each two opposite faces of file six faces are  parallel to each other. At
least one pip is disposed on each face. It, addition, the REID tags are  disposed on any two opposite
faces, One of the two opposite faces is disposed with at least  one RFID tag. and the other one of the
opposite faces is disposed with a plurality of RFID  tags Moreover, the RFID reader has an antenna
and is disposed on a platform. The dice body  rolls or rests on the platform. Theft height of an
induction field formed by the RFID reader and to the antenna is less than half the height of the dice
body. When the dice body rests on. the  platform.. the RFID reader emits an electromagnetic wave to
chive the RFID tags to emit the  first signal. The antenna receives the first signal emitted by the driven
REID tags, Then. the  RFID reader emits the second signal to the processing nodule. The processing
nodule  records and analyzes the second signal after receiving the second signal, l5 100121 In. the
dice recognizing system for recognizing dice with RFID tags according to  the present invention, all file
RFID tags are disposed on the pips, respectively, and the RFID  tags of all the dice can be
interconnected into a polygon when seeing through all. the faces of  all the dice bodies with the RFID
tags, (04113 As described above, the dice with RFID tags and the dice recognizing system for  20
recognizing dice with RFID tags according to the present. invention may have one or more of  the
following advantages: 1001.41 (I) According to the dice with RFID tags and the (lice recognizing
system for  



recognizing dice with RFID tags, the RFID reader can directly read signals from all the RFID  tags and
transit them to the processing module for determination. This process is performed 25 without artificial
determination. and. thus makes the result of throwing, dice fair and impartial,  1001.51 (2) According to
the dice with. RFID tags and the dice recognizing. system for  recognizing (lice with. RFID tags, a
result of throwing dice is determined mechanically, which is not by a simulation of a gain machine. The
dice and the system are used to determine a  result of throwing real dice, so as to keep the original
interest. in throwing dice. 3('- 1001.6] ()) hl. the dice with. RFID tags and the dice recognizing system
for recognizing  dice =with RFID tags, passive RFID tags are used as targets for recognition purposes,
Passive RFII) tai=s have the advantages of small size and. town price and have no need to be
connected  to an additional power source. Thus, this invention is easily implemented without changing
an original manner or habit of using dice and has no influence on the original appearance of  dice.
10017) With these and other objects, advantages, and features of the invention that may  become
hereinafter apparent, the, nature of the invention may be more dearly understood by  reference to the
detailed description of the invention, the embodiments and to the several  drawings herein. ,.o BRIEF
DESCRIPTION OF THE DRAWINGS [0018 FIG. 1 is a distribution. diagrani I illustrating tag Positions
of the first cinbodhnrent  of a dice with RFID tags according to the present invention, 1001.91 FIG, 2 is
it distribution diagram H. illustrating tats: positions of the second  embodiment of a dice with R.FID
tags according to the present invention. 100201, FIG. _$ is it projection view of tag positions of the first
embodiment oT a dice with  RFTD tags according to the present invention. 10021; FIG. 4 is a
scheinatic vic'v of combinations of pips and tags of a. dice according to  the first embodiment of the
present invention. 10022; FIG. 5 is a distribution diagram I illustrating tag positions of the second.  



20 embodi neat of a dice with RFID tags according to the present invention. 100231, FIG. 6 is a
ciistrtbrtion diagram 31 illustrating tae positions of the second  embodiment of a dice with RFID tags
according to the present invention. 10024] FIC . 7 is a projection view of tag positions of the second
embodiment of a dice  ,with RFID tags according to the present invention. __ [0025] FIG. 8 is a
schematic view of combinations of pips and tags of a dice according to  the second embodiment of the
present invention. [00261 FIG. 9 is a distribution diagram 1 illustrating tap positions of the third
embodiment of a dice with RFID tags according to the present invention. [00271 FIG, ]0 is a
distribution diagram II illustrating tag positions of the third  embodiment of a dice with RFID tags
according to the present invention, 100281 FIG. 11 is a projection view of tag positions of the third
embodiment of a dice  t with R FIDD tans according to the present invention. [OO29j FIG 12 is a
schematic view o`i coubinatiors of pips and tags of a dice according  to the third embodiment of the
present invention. [00301 FIG. 13 is a schematic view of the first embodiment of a dice recognizing
system  for recognizing dice with RFID tags according to the present invention, ro DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS [00311 Referring to PIGS. 1 to 3. there are
illustrated distribution diagrams I and It of and  a projection view of tag positions of the first
embodiment oFa dice with MCID tags according  to the present invention. In these figures. the dice
body I is a regular cube with six square  faces 2, ,vhieli. are nurnhered sequentially loin one, two to six
by patterns of dots called. pips  3. The numbers of the pips 3 on each pair of parallel. faces 2 always
add tip to the total seven.  100321 In. the first embodiment, the dice body 1 is disposed thercoa with
hire,,, RF D tags:  a. tag Vii, a tag B and a tag C, respectively. Each REID tag stores different
recognition data for  distinguishing different tags. The tag. A and the tag B are respectively disposed
on the face 2 



201 with. three pips 3 and respectively disposed on the pips 3 in two corners of this thee. (as
illustrated in. FIG. 1). The t-,; Cis disposed on the face with four pips 3 and disposed o.. one  of the
pips 3 (as illustrated in FIG. 2). In this embodiment, the disposed tag, A.. tag B and. tag  C are
projected onto one of the faces 2 with the RFID lags. Then, the tag A, the tag B and the  tag C become
31A, 31B and 31C and can be interconnected into an equilateral triangle after  25 seeing through the
two faces with these tags (as illustrated in FIG. 3), 100331 Relerrinct to P1C3. 4. there is illustrated a
schematic view of combinations of pips  and tags of a dice according to the first embodiment of the
present invention. There are totally  six patterns of pips on. the six faces 2 of the dice body I.
respectively listed on the left sides of columns 41, 42...46 for illustrating various combinations in FIG,
4. When top views of the  patterns of pips 4a, 4b-.4f on the dice body 1 are different, the correspondin
tag positions  are different. Side views or bottom views of various patterns of dice pip combinations
411,  421..,461 are respectively shown on the right sides of columns 41, 42...46 for Illustrating  s
various combinations in. FIG. 4. [0034] When. the number ,)!'pips on the dice is one.. the tag A and the
tag C on the (lice  body 1 are near the top of the dice body I and the toy P's is near the bottom of the
dice body 1  (as illustrated by 411 in FIG. 4). Different numbers of pips 3 give different combinations of
RFID tags, so as to distinguish various patterns of pips 4a, 4u.. 41on the dice. a [0035] When a. top
view of the dice body 1 shows a pattern of three or four pips 3 (as  illustrated by 4c or 4d in FIG. 4),
there are no tags on the sides of the dice. Therefore, the tags  are represented. by the bottom views
431, 4,11 of the (lice body 1., and the others are side  Views, [+0136] Referring to FIGS. 5 to 7, 11GS.
5 to 6 are distribution diagrams illustrating tag  ? positions of the second. embodiment of a dice with
RFID tags according to the present  invention. FIG. 7 is a projection view of tag positions of the second
embodiment of a (lice  with R11D tags according; to the present mventioa, The difference between
the. second  embodiment and the first. embodiment. mainly lies in the positions of the tag A. the tag B
and  



the tag C. In this embodiment, the tag A and the tags I3 are disposed on the face with hive pips 20 3
and respectively disposed on the pins 3 in two corners of the four corners (as ll nstrated ill  FIG. 5).
The tag C is disposed. on the face parallel and opposite to the face 2 with the tag A  and the tag 13.
That is, the tag C is disposed on the face with. two pips 3 and disposed on one  of the pips 3 (as
illustrated in FIG. 6). The tag A, the tag B and the tag C become 32A, 3213  and and can be
interconnected into a triangle after seeing thiough (lie two faces will,  25 these tags (as illustrated in
FIG. 7). [0037] Referring to FIG. 8, there is illustrated a schematic view of combinations off pips  and
tags a'f a dice according to the second embodiment of the present invention. This figure  shows six
patterns of pips 8a, 8b...Sf on the dice body 1, respectively, and the pip  combinations 811. 821...861
of the corresponding tag position it the second embodiment. 30 Various combinations are respectively
listed in columns 81, 82..86. When a top view of tine  dice body i shovss a pattern of two or five pips 3
(as illustrated by 8b or 8e in FIG. (8), there  -6 are no tars on the sides of the dice. Therefore, the taps
are represented by the bottom views  921, 551 of the dice body 1, and the others are side views,
1003111 Referrin<g to FIGS. 9 to 12, FIGS. 9 to 10 are distribution diagrams illustrating tag  positions
of the third embodiment of a dice with 12FII) tags according to the present invention.  FIG . 11 is a
projection view of tag= positions of the third enibodit .ent of a dice with. RFID tags  according to the
present invention. According to the third embodiment, two RFID taps are  disposed or, each of one
pair of two opposite faces of the dice body 1. In this embodiment, the  tag A. the tag B, the tag C and
the tag I) represent RFID tags at different. positions,  respectively, and the positions are respectively
illustrated in FIGS. 9 and. 1 Q.. FIG. 12 shows 13 six patterns of pips 12a, I2b...I2f' on. the dice body I.
and. the pip combinations 1.21.1.  1221.--1261 of the corresponding tag positions it the third
embodiment. Various  combinations are respectively listed ita columns 121, 122... 126. The tag A, the
tag B, the tag  C and the. tag 13 become 33A, 33B, 32C and 32D and can be interconnected into it  



quadrilateral after seeing through the two faces with these.. tags (as illustrated in FIG. II.). i5 When a
top view off the dice body 1 shows a pattern of three or four pips 3 (as illustrated by  I2c or 12d in FIG.
12), there are no was on the sides of the dice body 1. Therefore:, the tags  are represented by the
bottom views 1231, 1241 of the dice body 1, and the others are side  views. 100391 Referring to FIG.
13, there is iliustratedd. a. schematic view of a. first embochirnent of  20 a. dice recognizing system for
recognizing, slice with RFTD tags according; to the present  invention. In this embodiment, the dice
recognizing system is applied to a game machine 5.  The game machine 5 has a platform 51 and a
console 54. The platform.. 51 is covered the=reon  with a transparent cover 511, and the area ofthe
platform 51 covered bye the transparent cover  >1I is disposed .with at. least one RFI) reader 52. The
RFID reader 52 further comprises an 2 5 anteaana 521. In this einboditraent. it is e emplified that an
TZF'sD reader 52 is disposed anti has  an antenna 521 and the platform 51 is a dice board, but the
present. invention is not limited  thereto. 100401' At least a dice body 1 is placed inside the transparent
cover 511. In this  embodiment. it is exemplified that three dice are placed, hut the present invention is
not  3c limited thereto. The console 54 comprises it processing module 53 and a display screen. 541..
The height of an induction field (not illustrated) formed by the RFID reader 52 and the  antenna. 52.1 is
less than halfthe height of the dice body I. 11)0411 When all the dice bodies I are thrown and then.
rest on the platform. 51 within the  area covered by the transparent cover 511, the RFID reader 52
emits wireless cicetro  magnetic waves to drive the RFID tags on each dice body 1.. Due to different
distances i'irom  the tags on. the dice bodies I to the RFID reader 51 . some taus located nearer from
the I:FID 5 reader 52 are activated to emit first signals, but some RFID tags located farther from the  R
YID reader 52 are not activated Each RFID tag has its own unique recognition. information.  Relatively,
the first signals emitted by the RFID tags when activated are different from each  other in order to
distinguish these tags. 



i.0042 The RFID reader 52 receives. through. the antenna 521. t:he first signals emitted by  sa the
activated RIiID tai :. The results of the upper faces of dice bodies 1 can be obtained by  different
combinations of the first signals, so as to determine the number of pips that appear  on the upper face
of each. dice body 1. 10043 The tag positions oi'the first embodiment of a dice with RFID tags
according to  the present invention are exemplified as well as with reference to FIGS. 1. to 4. When.
the  15 three dice bodies 1 all come to rest, the RFID reader 52 on the platform 51 drives the RFID
tag, on all the dice bodies 1 to send back the first signals. T.he combinations of the first.  signals are
the tag B and the tafz C. the tag A. and the tag Ii, and. the rat= A and the tag C,  respectively The
RFID reader 52 converts the combinations of the first sig .als into a second  signal to, be transmitted to
processing mo file 5.3. The processing modules 5 records and 20 analyzes the' second signal and
drives the display screen 5,11 on the console 54 to display the  calculated result. 10044; In this
embodiment, the combinations of the first signals transmitted from the dice  bodies 1. to the RFID
reader 52 are the tag B and. the tag C, the tag A and tine tag B, and the  tag A and the tag C.
respectively. That is, the numbers of pips on the upper trees of the dice 25 bodies I are one, two and
four, respectively. The RFID reader 52 further converts the  combinations of the fast signals into a
second signal to be transmitted to processing module  53. The result that the numbers of Drips an the
upper fines of the dice bodies I are one, two  and four can be received and then analyzed by the
processing modulo 53 to drive the display  screen 541 to display this result. The processing nodule 53
can furtne:' drive the display 30 screen 541 to display that the sun: of the numbers of pips on the upper
faces of the dice  bodies 1 is seven, but the present invention is not limited thereto. 10045; Referrinc to
FIGS. 9. 10 and I2, it can be seen from FIG. 12 that when the dice  body 1 is disposed with four RVIT)
tags, no matter what a pattern of pips on the dice body I is,  there are always two PIl) tags near the
bottom of the dice body. Namely, the number of  RFID tags near the RFID reader 52 of the system is
two. By means of the characteristics of 



s such combinations, it can be. further recognized whether or not the dice body rests or its  resting
state is normal.. When the number of tats recognized by the RFID reader 52 is not  equal to two, it
paeans tint the dicer is it) an abnormal state or does not rest or is stacked of  another. If one dice is
stacked on another, the numbers of pips are not taken into account. The  dice trust be thrown again to
make a more exact determination of the result of'throwing dice. ~. o 1004G1 1"he above description is
illustrative only and is not to be considered limiting.  Various modifications or changes can be made
without departing from the spirit and scope of  time invention. All such equivalent modifications and
changes shall he included within the  scope of the appended claims. U_ CLAIMS  What is claimed is:
1. A dice with RFID tags, comprising: a dice body being a regular cube with six faces, each two
opposite faces of the sit faces  being parallel to each other:, at least a pip being disposed on each
face:: and a. plurality of RFID tags disposed on any two opposite faces, one. of the two opposite  faces
being disposed with at least one of the RFID tags, the other one of tite opposite  faces being disposed
with the plurality of RF[D tags. 2. The dice with RFID tags as set forth in claim. 1, wherein all the RFID
tags are disposed.  in ern. the pips, respectively, 3. The dice with RFID tags as set forth in claim 1,
wherein the plurality of RFID gags can  be interconnected into a polygon when seeing through all the
fads with the RFID tags.  4. A dice recognizing system for recognizing dice with. RFID tags,
comprising: at least a. dice body, each of the dice bodies being a regular cube with six faces, each  15
two opposite faces of the six faces being parallel to each other. at least a pip being  disposed on each
face; a plurality of RFID tags disposed on any two opposite farces of the dice body, one of file  



two opposite faces being disposed with at least one of the RFID tags.. the other one of  the opposite
faces being disposed with the plurality of RF[D tags; 20 at least one RFID reader disposed on a
platform. and havi:nyg an antenna, the RFID  reader emitting an electrom..agnetic wave to drive the
RFID tags to emit a first signal,  the antenna receiving the first signal emitted. by the RF.D tags. the
RFID reader  emitting a second signal after the antenna receives the first signal; and at least a
processing; module recei +in the second signal emitted by the Ri TD reader,  25 recording and.
analyzing the second signal;. wherein the dice body roils or rests on. the platform; the height of an
induction held  fonned by the RFID reader and the antenna. is less than half the height of the dice
body;  when the dice body rests on the platform, the REI2D reader emits the electromagnetic  wave to
drive the RFID tat=.,s to emit the first signal; the antenna receives [lie f rst sigr:ta. 3c. enlisted by the
driven RFID tags; the RFID reader emits the second signal. to the  processing module; and the
processing module records and analyzes the second signal  -1.0 after receiving the second sitgnal. 5.
The dice recognizing system for recognizing dice with RFID tap as set forth in claim 4.  wherein all the
RF1D tags are disposed on the pips, respectwely. (i. The dice recognizing system for recognizing dice
with RFID tags as set forth. in claim 4,  5 wherein the plurality of RFID tap of all the dice can be
interconnected into a polygon  when seeing through all the faces of all the dice bodies with the RFID
tags. 


