
DICE WITH RFID TAGS AND DICE RECOGNIZING SYSTEM OR RECOGNIZING DICE WITH
REID TAGS FIELD OF THE INVENTION 10001The 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. 10 BACKGROUND OF THE INVENTION [0002]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 come to rest, the dice 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 of the dice after they come to
rest. Another dice game is played by manually throwing a plurality 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 what kind of dice 70 game, they all require shaking (throwing) dice
and 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. [0003]in order to make dice game fair and impartial, techniques
for new dice games have been developed on game machines so that a player
can simulate throwing real dice on the game machine and the result can be
determined by the game machine. However, the interest in a dice game
mainly on throwing real dice and the uncertainty in waiting for rolling
dice. The excitement and suspense cannot be substituted by computer
technology. [0004]In order to keep both the interest in a dice game and
the fair and impartial result of      a dice game. there is indeed a need
to provide a system which combines real dice with 30machine interpretation
of the dice tags.  



[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-install an 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.
[0006]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 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. SUMMARY OF THE INVENTION [0008]In view of the
above-mentioned problems of the prior art, embodiments of the present
invention seek to provide a dice with RFID tags and a dice recognizing
system for recognizing dice with RFID tags, which may solve the problem
that it is easy to cause unfair results because dice are artificially
shaken (thrown) and the results are artificially determined, so as to keep
the interest in throwing dice. [0009]According to a first aspect of the
present invention, there is provided a dice with RFID tags, comprising: a
dice body being a regular cube with six faces, each two opposite faces of
the six 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 the opposite faces being disposed with the
plurality of RFID tags. [0010]In the dice with RFID tags according to an
embodiment of the present  invention, all the RFID tags are disposed on
the pips, respectively, and the RFID tags can be interconnected into a
polygon when seeing through all the faces with the RFID tags.
[00111According to a second aspect of the present invention, there is
provided 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 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 faces of the dice body, one of the two
opposite faces being disposed with at least one of the RFLD tags, the
other one of the opposite faces being disposed with the plurality of RFID
tags; at least one RFID reader disposed on a platform and having an
antenna, the RFID reader emitting an electromagnetic wave to drive the
RFID tags to emit a first signal, the antenna receiving the first signal
emitted by the RFID tags, the RFID reader emitting a second signal after
the antenna receives the first signal; and at least a processing module
receiving the second signal emitted by the RFID reader, recording and
analyzing the second signal; wherein the dice body rolls or rests on the
platform; the height of an induction field formed 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 RFID reader emits the electromagnetic wave
to drive the RFID tags to emit the first signal; the antenna receives the
first signal emitted by the driven RI ID tags; the RFID reader emits the
second signal to the processing module; and the processing module records
and analyzes the second signal after receiving the second signal. [0012]In
the dice recognizing system fro recognizing dice with RFID tags according
to an embodiment of the present invention, all the 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. [0013]As described above, the dice with
RFLD tags and the dice recognizing system for recognizing dice with RFID
tags according to an embodiment of the present invention may have one or
more of the following advantages: [0014](I) According to the dice with
RFID tags and the dice recognizing system for recognizing dice with RFID
tags, the RFID reader can directly read signals from all the RFID tags and
transmit them to the processing module for determination. This process may
be performed without artificial determination and thus may make the result
of throwing dice fair and impartial. [0015](2) According to the dice with
RFID tags and the dice recognizing system for recognizing dice with RFID
tags, a result of throwing dice may be determined mechanically, which is
not by a simulation of a game 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. [0016](3) In the dice with RFID tags and the
dice recognizing system for recognizing dice with RFID tags, passive RFID
tags may be used as targets for recognition purposes. Passive  RFID tags
may have the advantages of small size and low price and have no need to be
connected to an additional power source. Thus, embodiments of the
invention may be easily implemented without changing an original manner or
habit of using dice and may have no influence on the original appearance
of dice. [0017]With these and other objects, advantages, and features of
the invention that may become hereinafter apparent, the nature of the
invention may be more clearly understood by reference to the detailed
description of the invention, the embodiments and to the several drawings
herein. 



BRIEF DESCRIPTION OF THE DRAWINGS [0018]FIG. I is a distribution diagram I
illustrating tag positions of the first embodiment of a dice with RFID
tags according to the present invention. [0019]FIG. 2 is a distribution
diagram II illustrating tag positions of the second embodiment of a dice
with RFID tags according to the present invention. [0020]FIG. 3 is a
projection view of tag positions of the first embodiment of a dice with
RFID tags according to the present invention. [0021]FIG. 4 is a schematic
view of combinations of pips and tags of a dice according to the first
embodiment of the present invention. [0022]FIG. 5 is a distribution
diagram I illustrating tag positions of the second embodiment of a dice
with RFID tags according to the present invention. [0023]FIG. 6 is a
distribution diagram II illustrating tag positions of the second
embodiment of a dice with RFID tags according to the present invention.
[0024]FIG. 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.
[0026]FIG. 9 is a distribution diagram I illustrating tag positions of the
third embodiment  of a dice with RFID taus according to the present
invention. 100271FIG. 10 is a distribution diagram II illustrating tag
positions of the third embodiment of a dice with RFID tags according to
the present invention. [0028]FIG. 11 is a projection view of tag positions
of the third embodiment of a dice with RFID tags according to the present
invention. 100291FIG. 12 is a schematic view of combinations of pips and
tags of a dice according to the third embodiment of the present invention.
100301FIG. 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. 10 



DETAILED DESCRIPTION OF TILE PREFERRED EMBODIMENTS 100311Referring to
FIGS. 1 to 3, there are illustrated distribution diagrams I and II of and
a projection view of tag positions of the first embodiment of a dice with
RFID tags according to the present invention. In these figures, the dice
body 1 is a regular cube with six square     2, which are numbered
sequentially from 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 up to
the total seven. [00321In the first embodiment, the dice body 1 is
disposed thereon with three RFID tags: a tag A, a tag B and a tag C,
respectively. Each RFID tag stores different recognition data for
distinguishing different tags. The tag A and the tag B are respectively
disposed on the face 2 20 with three pips 3 and respectively disposed on
the pips 3 in two corners of this face (as illustrated in FIG. 1). The tag
C is disposed On the face with four pips 3 and disposed on 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 tags.
Then, the tag A. the tag B and the tag C become 31 A, 31B and 31C and can
be interconnected into an equilateral triangle after seeing through the
two faces with these tags (as illustrated in FIG. 3). 10033]Referring to
FIG. 4, there iss ated 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
1, 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
corresponding 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 various
combinations in FIG. 4. [0034]When the number of pips on the dice is one
the tag A and the tag C on the dice body 1 are near the top of the dice
body 1 and the tag B 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, 4b...4f on
the dice. 



0[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, 411 of the dice body 1, and the others are side views.
[0036]Referring to FIGS. 5 to 7, FIGS. 5 to 6 are distribution diagrams
illustrating tag positions of the second embodiment of a dice with RED
tags according to the present invention. Fia 7 is a projection view of tag
positions of the second embodiment of a dice with RFID tags according to
the present invention. 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. hi this embodiment, the tag A and the tag B are disposed on
the face with five pips  20 3 and respectively disposed on the pips 3 in
two corners of the four corners (as illustrated in FIG. 5). The tag C is
disposed on the face parallel and opposite to the face 2 with the tag A
and the tag B. 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. 328 and 32C and can be interconnected
into a triangle after seeing through the two faces with 25these tags (as
illustrated in FIG. 7). [0037]Referring to FIG. 8, there is illustrated a
schematic view of combinations of pips and tags of a dice according to the
second embodiment of the present invention. This figure shows six patterns
of pips 8a, 8b...8f on the dice body 1, respectively, and the pip
combinations 811. 821...861 of the corresponding tag positions in the
second embodiment. 30Various combinations are respectively listed in
columns 81. 82...86. When a top view of the dice body 1 shows a pattern of
two or five pips 3 (as illustrated by 8b or Be in FIG. 8), there  are no
tags on the sides of the dice. Therefore, the tags are represented by the
bottom views 821, 851 of the dice body 1, and the others are side views.
100381Referring to FIGS. 9 to 12, FIGS. 9 to 10 are distribution diagrams
illustrating tag 



positions of the third embodiment of a dice with RFID tags according to
the present invention. 5 FIG. 11 is a projection view of tag positions of
the third embodiment of a dice with RFID tags according to the present
invention. According to the third embodiment. two RFID tags are disposed
on 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 D represent RFID
tags at different positions. respectively, and the positions are
respectively illustrated in FIGS. 9 and 10. FIG. 12 shows to six patterns
of pips 12a, 12b...12f on the dice body 1 and the pip combinations 1211.
1221...1261 of the corresponding tag positions in the third embodiment.
Various combinations are respectively listed in columns 121, 122...126.
The tag A, the tag B, the tag C and the tag D become 33A, 338, 32C and
321) and can be interconnected into a quadrilateral after seeing through
the two faces with these tags (as illustrated in FIG. 11). When a top view
of the dice body 1 shows a pattern of three or four pips 3 (as illustrated
by 12c. or 12d in FIG. 12), there are no tags on the sides of the dice
body I. Therefore, the tags are represented by the bottom views 1231, 1241
of the dice body 1, and the others are side views. 10039]Referring to FIG.
13, there is illustrated a schematic view of a flrst embodiment 20 a dice
recognizing system for recognizing dice 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 thereon with a transparent cover
511, and the area of the plaffonn 51 covered by the transparent cover 511
is disposed with at least one RFID reader 52 The RPM reader 52 further
comprises an 25 antenna 521. In this embodiment, it is exemplified that an
RFID reader 52 is disposed and has an antenna 521 and the platform 51 is a
dice board, but the present invention is not limited thereto. 100401Al
least a dice body I is placed inside the transparent cover 511 In this
embodiment, it is exemplified that three dice are placed, but the present
invention is not limited thereto. The console 54 comprises a processing
module 53 and a display screen 541. The height of an induction field (not
illustrated) formed by the RF1D reader 52 and the antenna 521 is less than
half the height of the dice body 1.  100411When all the dice bodies 1 are
thrown and then rest on the platform 51 within the area covered by the
transparent cover 511, the RFID reader 52 emits wireless electromagnetic
waves to drive the RFID tags 011 each dice body 1. Due to different
distances from the tags on the dice bodies 1 to the RFID reader 52, some
tags located nearer from the RFID reader 52 are activated to emit first
signals, but some RFTD tags located farther from the RFID 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. [0042]The
RFID reader 52 receives, through. the antenna 521, the first signals
emitted by the activated RF[D tags. 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. [0043]The tag positions of the first embodiment of a
dice with RFID tags according the present invention are exemplified as
well as with reference to FIGS, 1 to 4. When the three dice bodies 1 all
come to rest, the ItFID reader 52 on the platform 51 drives the RFID tags
on all the dice bodies 1 to send back the first signals. The combinations
of the first signals are the tag B and the tag C, the tag A and the tag B.
and the tag A and the tag C, respectively. The RFID reader 52 converts the
combinations of the first signals into a second signal to be transmitted
to processing module 53. The processing module 53 records and 



zo  analyzes the second signal and drives the display screen 541 on the
console 54 to display the calculated result. 100441In this embodiment, the
combinations of the first signals transmitted front the dice bodies Ito
the RFLD reader 52 are the tag B and the tag C. the tag A and the tag B,
and the tag A and the tag C, respectively. That is, the numbers of pips on
the upper faces of the dice bodies 1 are one. two and four, respectively.
The RFID reader 52 further converts the combinations of the first signals
into a second signal to be transmitted to processing module 53. The result
that the numbers of pips on the upper faces of the dice bodies 1 are one,
two and four can be received and then analyzed by the processing module 53
to drive the display screen 541 to display this result. The processing
module 53 can further drive the display 30screen 541 to display that the
sum 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]Referring
to FIGS. 9, 10 and 12, it can be seen from FIG. 12 that when the dice body
I is disposed with four RFID tags, no matter what a pattern of pips on the
dice body I is, there are always two RF1D tags near the bottom of the dice
body. Namely, the number of RFID tags near the REM reader 52 of the system
is two. By means of the characteristics of 5  such combinations, it can he
further recognized whether or not the dice body rests or its resting state
is normal.. When the number of tags recognized by the RFID reader 52 is
not equal to two, it means that the dice is in an abnormal state or does
not rest or is stacked on another. If one dice is stacked on another, the
numbers of pips are not taken into account. The dice must be thrown again
to make a more exact determination of the result of throwing dice.
10[0046]The 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 the invention. All such equivalent
modifications and changes shall be included within the scope of the
appended claims.  CLAIMS 



What is claimed is: A dice with RFID tags, comprising: a dice body being a
regular cube with six faces, each two opposite faces of the six 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 RFD tags,
the other one of the opposite faces being disPosed with the plurality of
RFID tags.       2. The dice with RFID tags as set forth in claim 1,
wherein all the RFID tags are disposed 10on the pips, respectively. 3. The
dice with RFID tags as set forth in claim 1, wherein the plurality of RFID
tags can be interconnected into a polygon when seeing through all the
faces with the RED 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 Eaces, each
15two 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
dis-posed on any two opposite faces of the dice body, one of the 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 RFID
tags: at least one RFID reader disposed on a platform and having an
antenna, the RFID reader emitting an electromagnetic wave to drive the
REID tags to emit a first signal the antenna receiving the first signal
emitted by the RFID tags, the RFID reader emitting a second signal after
the antenna receives the first signal, and            at least a
processing module receiving the second signal emitted by the RFID reader,
25recording and analyzing the second signal; wherein the dice body rolls
or rests on the platform; the height of an induction field formed 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 R_FID reader emits the
electromagnetic wave to drive the RFID tags to emit the first signal: the
antenna receives the first signal 30emitted 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 



-10-  after receiving the second signal. The dice recognizing system for
recognizing dice with RFID tags as set forth in claim 4, wherein all the
RFID tags are disposed on the pips. respectively. The dice recognizing
system for recognizing dice with RFID tags as set forth in claim 4,
wherein the plurality of 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.  DICE WITH REID TAGS AND DICE RECOGNIZING SYSTEM FOR
RECOGNIZING DICE WITH REID TAGS ABSTRACT OF THE DISCLOSURE      This
invention discloses a dice with MD (radio-frequency identification) tags
and a dice recogniving system for recognizing dice with RFID tags. The
dice with RFID tags 5 comprises at least a dice body and a plurality of
RFID tags The dice body is a regular polyhedron with at least six faces,
and at least a pip is disposed on each face of the dice. The plurality of
RFID tags are disposed on any two opposite faces of the dice body,
respectively. One of the two opposite faces is disposed vvith art least
one RFID tag, and the other one of the opposite faces is disposed with the
plurality of RFD tags. The projection spots of all the 10plurality cif
RFID tags on the face th the RFID tag can be interconnected into a
polygon. FIG. I 


