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A system and method for capturing images of a game space,
detecting word or letter tiles added to the game space by a
player, calculating a value of the added words or letters and
adding the value to the score of the player during whose turn
the letters or words were added.
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SYSTEM AND METHOD FOR PHYSICALLY
INTERACTIVE BOARD GAMES

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of U.S. application
Ser. No. 13/490,467, filed on Jun. 7, 2012, which is (i) a
continuation in part of U.S. application Ser. No. 12/600,293,
filed on Nov. 16, 2009, entitled “SYSTEM AND METHOD
FOR PHYSICALLY INTERACTIVE BOARD GAMES”
which is a US National Phase Application of PCT Interna-
tional Application PCT/IL.2008/000675, International Filing
Date May 18, 2008, which claimed priority from U.S. Provi-
sional Application No. 60/924,463, filed on May 16, 2007,
and (ii) a continuation in part of U.S. application Ser. No.
13/201,512, filed Aug. 15, 2011, entitled “SYSTEM AND
METHOD FOR OBJECT EXTRACTION” which is a
National Phase Application of PCT International Application
No. PCMS2010/044343, International Filing Date Aug. 4,
2010, published on Feb. 10, 2011, as International Publica-
tion No. WO 2011/017393, which claimed priority from Pro-
visional Patent Application No. 61/231,216, filed on Aug. 4,
2009; all of which are incorporated herein by reference in
their entirety.

FIELD OF THE INVENTION

[0002] The invention pertains generally to image recogni-
tion and interactive entertainment. More specifically, this
application relates to using an imaging device to calculate a
score in a word tile or letter tile game.

BACKGROUND OF THE INVENTION

[0003] Letter and word tile games are popular entertain-
ment pastimes. Typically, players calculate and keep scores in
such games with pegs or markers that may be provided with
a game set or with pen and paper or in other simple ways.
Determining a suitability of a word or sentence with the rules
of'the game may be done with a dictionary or other reference
book.

SUMMARY OF THE INVENTION

[0004] Embodiments ofthe invention may include a system
for interactive gaming, where such a system has an imager to
capture a series of images of game tiles in a game space, a
memory to store a value that is associated with one or more of
the game tiles, and a processor to detect a first configuration
of game tiles, such configuration including for example
words, equations or other grouping of game tiles in a first of
the images, and to detect a second configuration of game tiles
in a second image. The processor may identify a difference
between the configuration of words or tiles in the first image
and a configuration of words or tiles in the second image. The
processor may calculate a value of the difference of the con-
figurations of words between the two images in accordance
with the pre-defined values of the game tiles, and issue a
signal indicating the value of the difference between the con-
figurations of words in the first image and the configuration of
words or tiles in the second image.

[0005] In some embodiments, the imager may capture the
series of images of tiles that rest on a game board, and the
processor may identify a position of such tiles relative to
positions on the game board.
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[0006] In some embodiments, the memory may store an
indication of words such as a dictionary, and the processor
may compare the words or configurations of tiles that are
included in the difference between the configuration in the
first image and the configuration in the second image with the
stored words. The processor may issue a signal if one or more
of'the words does not match the words stored in the memory.
[0007] Insomeembodiments, a processor may add a value
of the difference between the configurations in the two
images to a value stored in the memory, and may associate a
result of such adding with a user.

[0008] In some embodiments, the imager may capture an
image of an item, such as a ring, bracelet, sleeve, skin color or
other item, appearing in an image, and the processor may
associate the item with a user. The processor may associate
the value of the difference in configurations between the two
images with the user and with a score of such user stored in a
memory associated with such user.

[0009] In some embodiments, an imager may capture an
image of other game tiles, such as those in reserve or ina hand
ofaplayer, and may compare a combination of (i) one or more
of'the other games tiles with (ii) a configuration of tiles on the
game board to a list of words or configurations of tiles in a
dictionary or compendium stored in a memory. The processor
may issue a signal of a match of the comparison.

[0010] Some embodiments may include a method of auto-
mated scoring of a tile game, where the method includes
capturing an image of a scene of a tile game; detecting from
the image a tile that was added to the scene of the game during
aturn of play; and calculating a value of the detected tile that
was added to the scene, in accordance with rules of the game.
[0011] Insome embodiments, detecting includes detecting
a tile added to the scene during a particular turn of play; and
calculating includes calculating a value of the tiles added to
such scene. Such embodiment may also include comparing
the tiles added to the scene during a turn of play to a stored
compilation of combinations of tiles, and adding the value to
a stored score of the player executing the turn of play.
[0012] In some embodiments, detecting may include cap-
turing a first image of the tile game before a turn is taken by
a player, and capturing a second image of the game after the
turn is taken, and comparing a configuration of tiles in the first
image with a configuration of tiles in the second image. Such
image may include an image of the board of the game
[0013] In some embodiments, calculating a value may
include calculating the value as a function of the detected
location of the tile on the board, so that if a tile is on a
particular location of the board, the value of the tile may be
multiplied by two or three, or may assume another value.
[0014] Some embodiments may include an imager to cap-
ture an image of a playing board on which are placed tiles, a
memory to store a rule of play and an association of a tile with
values; and a processor to identify a playing tile on the board
in the image; associate the identified playing tile with a value;
and calculate a value of the tile in accordance with a rule of

play.
BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Embodiments ofthe invention are illustrated by way
of example and not limitation in the figures of the accompa-
nying drawings, in which like reference numerals indicate
corresponding, analogous or similar elements, and in which:
[0016] FIG. 1 is a conceptual illustration of a system in
accordance with an embodiment of the invention;
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[0017] FIG.2 is a schematic diagram of a Scrabble™ board
onto which are placed letter tiles by a user, and a representa-
tion of the play on the board shown on a display, in accor-
dance with an embodiment of the invention; and

[0018] FIG. 3 is a flow diagram of a method in accordance
with an embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] Inthe following detailed description, numerous spe-
cific details are set forth in order to provide a thorough under-
standing of embodiments of the invention. However it will be
understood by those of ordinary skill in the art that the
embodiments of the invention may be practiced without these
specific details. In other instances, well-known methods, pro-
cedures, and components have not been described in detail so
as not to obscure the embodiments of the invention.

[0020] Unless specifically stated otherwise, as apparent
from the following discussions, it is appreciated that through-
out the specification, discussions utilizing terms such as
“selecting,” “evaluating,” “processing,” “computing,” “calcu-
lating,” “associating,” “determining,” “comparing”, “com-
bining” “designating,” “allocating” or the like, refer to the
actions and/or processes of a computer, computer processor
or computing system, or similar electronic computing device,
that manipulate and/or transform data represented as physi-
cal, such as electronic, quantities within the computing sys-
tem’s registers and/or memories into other data similarly
represented as physical quantities within the computing sys-
tem’s memories, registers or other such information storage,
transmission or display devices.

[0021] The processes and functions presented herein are
not inherently related to any particular computer, network or
other apparatus. Embodiments of the invention described
herein are not described with reference to any particular pro-
gramming language, machine code, etc. It will be appreciated
that a variety of programming languages, network systems,
protocols or hardware configurations may be used to imple-
ment the teachings of the embodiments of the invention as
described herein. In some embodiments, one or more meth-
ods of embodiments of the invention may be stored on an
article such as a memory device, where such instructions
upon execution result in a method of an embodiment of the
invention. In some embodiments, one or more components of
a system may be associated with other components by way of
a wired or wireless network. For example a memory and a
processor may be in separate locations and connected by such
a network.

[0022] As used in this application, and in addition to its
regular meaning, the term game or interactive game may refer
to a series of instructions, some of which may be executed by
one or more players, by a processor or by a combination of
players and a processor, whereupon such execution an action
or response may be taken by another player, by the processor
or by a combination of players and a processor. A game may
also refer to a challenge or a series of challenges and
responses taken by one or more participants, such as for
example in the context of a card game, a word tile game, a
letter game or other games. Some games may be played on a
board having markings, instructions, or indications for a
placement of a card, tile or other game pieces. A game may
include the physical items used to play the game; for example
a game may include the board and tiles. For example a
Scrabble™ board may include a grid (typically on a board)
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surrounded by a frame, where such grid includes markings
noting the spot where tiles or pieces may be placed, and where
certain pre-defined spaces on the grid are marked with rules or
values relating to the game and to tiles or words that are put on
such spaces. Tiles may also have or be associated with pre-
defined values. Such rules and values may be stored in a
memory.

[0023] As used in this application, and in addition to their
regular meanings, the terms word tile and letter tile may refer
to playing pieces such as those made of wood, plastic, paper,
cardboard or other materials, onto which are printed, etched
or otherwise marked words or letters. Such tiles may be used
in for example, mahjong, dominoes, the Scrabble™ game, the
Boggle™ game, and various math, word, color or spelling
games. Tiles may also include cards such as playing cards as
may be used in games such as bridge, rummy, blackjack and
others.

[0024] Reference is made to FIG. 1, a conceptual illustra-
tion of a system in accordance with an embodiment of the
invention. In some embodiments, a system 100 may include a
processor 102 as may be present in for example a personal
computer, tablet computer, cell phone (cellular telephone),
smart phone (smart telephone), game console or other elec-
tronic device, an electronic display 104 such as a television,
cell phone screen, computer monitor or other display, a cam-
era 106 (which may be an image capture mechanism or other
imager such as for example a digital still or video camera,
webcam or other imager). Processor 102 may be connected
to, linked with or otherwise associated with, a memory 108
that may store for example one or more rules, values of time,
or series of rules for an interactive game, a dictionary or other
compendium of combinations of words, letters or cards,
information about users or players in a game, and other infor-
mation. Memory 108 may also store software or instructions
which, when executed, result in the carrying out of methods
according to the present invention. In some embodiments,
one or more of processor 102, display 104, camera 106 and
memory 108 may be housed in a single unit or housing 111
such as for example in the housing 111 of a smart phone. In
some embodiments, housing 111 may be placed into stand
113 to direct a view of camera 106 towards an area of play of
a game, such as towards a board upon which a game is to be
played. In some embodiments, one or more players may wear
or carry an object 112, such as a glove, ring, bracelet or other
distinctive object that may be captured by camera 106 in an
image and that may be associated in memory 108 with the
player or user.

[0025] Insomeembodiments, display 104 may display one
or more scenes 107 of a game, such as a game board or table
upon which game tiles are placed, and may display one or
more pieces, such as word or letter tiles or other representa-
tions of game pieces that may have been placed on such game
board or in an area of play. For example, display 104 may
show a backgammon board, where the red pieces represent a
first player and black pieces represent a second player. Dis-
play 104 may show a Scrabble board with the representations
of the letter tiles on the grid of the displayed board. In some
embodiments, the board may not appear on the display 104. In
some embodiments, assemblies or configurations of letter
tiles making words or phrases that have been placed on the
board may be displayed.

[0026] Referenceis madeto FIG. 2, a schematic diagram of
a Scrabble board onto which are placed letter tiles by a user,
and a representation of the play on the board shown on a
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display, in accordance with an embodiment of the invention.
In operation, a player may perform an action such as for
example placing letter tiles 200 onto a board 202 in a particu-
lar configuration to form a word 204 from such tiles 200.
Camera 106 may capture an image or series of images of
board 202 that may include an image captured before a new
tile 200 or a series or configurations or tiles 200 was added to
board 202. Another image of the board 202 may be captured
after the new tiles 200 or word 204 was added to board 202.
Processor 102 may compare the two images and detect the
differences in tiles between the two images or the, changes or
additional tiles 200 that appear or were placed on the board
202 during the period between the image from before and the
image from after the tiles were added. In some embodiments,
letters, symbols or other marks on the tiles may be detected in
animage and recognized by associating the image with one of
a series of stored images of letters or marks. A method and
system of such detection and recognition is set out in PCT
Application /11.2012/000023 filed on Jan. 16, 2012 and
entitled System and Method of Identification of Printed Mat-
ter in an Image Processor, a copy of which is incorporated
herein by reference. Processor 102 may isolate or identify the
newly added tiles 200 or the difference between the tiles on
the game space in the first image and the tiles on the game
space in the second image, as well as the letters printed on
tiles 200, and may associate such letters with values assigned
to them in the game, as such values and rules may be stored in
memory 108. For example, a value of a tile 200 with the letter
E printed on it may be stored in memory 108 as 1, while a
value of a tile 200 with the letter X may be stored in memory
108 as 8. Values may correspond to points according to the
rules of the particular game. Processor 102 may calculate a
value of such newly added tiles 200 and the words 204 that
they form in accordance with rules of the game that were
stored in memory 108. In some embodiments, a representa-
tion of the added letters, tiles 200 and words 204 may be
presented on display 104. In some embodiments, a value of
the added words 204 or letters (e.g., the score for a player’s
turn) may also appear on display 104, along with an indica-
tion such as by shading or coloring, as to which player added
the tiles 200 or words 204.

[0027] Processor 102 may also detect the position or loca-
tion of one or more of the tiles 200 on the board 202, and may
apply the rules of the game to the tiles 200 that are associated
with particular grid spaces or locations on the board where
such pieces are determined to be located. For example, pro-
cessor 102 may detect that a letter tile 200 is on a double letter
space of the grid of board 202, and may store such informa-
tion in memory 108.

[0028] The action or a move of a player may be captured by
camera 106 in one or a series of images, and such action may
be identified as being part of or associated with the player
taking such action. For example, a player may register him-
self with processor 102 as taking his turn, by for example
holding or shaking his arm or hand in view of camera 106 or
taking some other pre-designated action with his hand in view
of'the camera 106. For example, when a player takes a turn or
completes a move adding tiles 200 to the board 202, he may
hold his hand up that may have object 112 on it, or may take
some other action to register his turn at adding tiles 200 to
board 202 or signal the completion of a move. An ending of a
move or turn by a player may also be registered with proces-
sor 102 by a particular movement of the hand having object
112, such as a shake or making a fist, by the player whose turn
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finished. An image of the hand or arm as well as a color,
structure or other characteristic of for example, object 112,
skin, clothing, rings, bracelets or other items on the player’s
hand may be used to associate the hand with the player during
the playing turn. Other actions may be used to signal the
completion of or beginning of a move or turn.

[0029] Tiles 200 or words 202 added to the board 202 by the
player during his turn may be attributed or associated by
processor 102 with such player (e.g., a representation of the
game status may be stored in memory 108), and the value or
score of the words 204 or tiles 200 so added may be added to
the existing score of the player as may have been stored in
memory 108.

[0030] Insome embodiments, a dictionary or other compi-
lation of words, phrases or permitted configurations of tiles
may be stored in memory 108, and processor 102 may com-
pare words 204 that appear on board 202, to the stored dic-
tionary to determine if the word 204 is permitted under the
rules of the game. Processor 102 may issue a signal to indicate
that the comparison successfully identified the added word
204, or alternatively that the word 204 is not acceptable if no
successful comparison is found. For example, if the processor
detects that a word, represented as a series of game tiles, has
been added to a game space, it may compare the word to the
list of words in a stored dictionary. If the comparison finds the
added word to be the same as a permitted word in a dictionary,
it may issue a signal to the players that the word is permitted
and may signal a value of the added word in accordance with
a rule of the game. If the comparison of the added word does
not find a match to a permitted word in the dictionary, the
processor may indicate that the word is not permitted or at
least not recognized. |

[0031] Insome embodiments, a first player may play on a
board 202 or a screen in a first location, and a second player
may play against the first player on a different board 202 or
screen in a second geographic or physical location (e.g., not
two locations on the same board). In such case, two or more
cameras 106 and displays 104 may be used to concurrently
indicate the status of play and of the board 204 in one or both
of such locations.

[0032] In some embodiments, an imager may capture an
image of letter tiles 200 that are not on board 204, but that are
associated with a user, such as the tiles that have been picked
by a user and that are available for play by the user, e.g.,on a
rack, in a player’s area or in a player’s hand. Processor 102
may compare words in a dictionary stored in memory 108, to
a combination of one or more of such letter tiles 200 with one
or more words 204 or letters on tiles hat are on board 202.
Processor 102 may issue a signal to a user with a hint of
possible uses on board 202 of one or more of his tiles 200.
[0033] Reference is made to FIG. 3, a flow diagram of a
method of automated scoring of a tile game, in accordance
with an embodiment of the invention. In block 300, a method
may include capturing an image of a scene of a tile game
where the scene includes for example the tiles that have been
placed in play as part of the game. While in one embodiment,
tiles are referred to, other games, not using tiles, may be used
with a method according to the present invention. In general,
such tiles that are in play exclude tiles that are for example
still held in reserve by a player or in a ‘kitty’ or other reserve
for later use. The scene may include for example a table, floor
or other surface or area where tiles that are in play have been
placed. For example, in a game such as the Bananagrams™
word game, a scene of a game may include one or more of the
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configurations of letter tiles that each player has already con-
nected into words. An image may be captured by a camera,
video camera, or other imager that may be held or suspended
so that the playing area is in view of the images that it cap-
tures. For example, periodically, a person may use or manipu-
late a smart phone to image the game, or a smart phone may
be positioned to continually view the game. In block 302,
there may be detected in the captured image, one or more tiles
that were added to the scene of play of the game during a turn
of play. For example, an image of the scene or area of the
game may show that one or more letter tiles were added to the
scene or area of play during a player’s turn of play. In block
304, a value or score may be calculated of the letter tiles that
were detected as having been added to the playing scene
during the turn of the player. The value may be calculated in
accordance with rules of the game that may be stored in for
example a memory. For example in Scrabble, each letter tile
may be associated with a number of points, and a calculation
of the points of the added tiles may be made. In dominoes,
each tile may be associated with a number of points and the
points of the dominoes added to the domino table during a
player’s turn may be calculated.

[0034] In some embodiments, more than one tile may be
added to an area or scene of play during a player’s turn, and
the values of each of the added tiles may be calculated and
added to the existing score of a player who had executed the
turn and put the tiles into play in the scene, as such existing
score may have been stored in for example a memory. Such
score may be displayed for example on a screen that is visible
to one or more players.

[0035] In some embodiments, detecting the tiles in the
image that were added during the turn of play may include
capturing or taking a series of images of the scene of play,
where a first image is taken before the turn is played and the
pieces are put down, and a second image is captured after the
turn. A comparison of the configuration of tiles in the two
images may be made, and the difference may be assumed to
include the pieces put down in the turn. A value of the tiles
added between two images, such as a value of the difference
between the tiles or words in the first image and the tiles or
words in the second image, may be assume to be the value of
the score of the player whose turn was taken between the two
images. A signal may be issued by the processor by way of for
example a display screen, of the calculated score or pre-
defined value of the tiles or pieces put onto the game space in
the player’s turn.

[0036] Insomeembodiments a scene of a game as captured
in an image may include or even be limited to a game board
upon which the pieces are put into play. A processor may
recognize for example a frame of such a game board in a first
image and may use the area within the frame to find and detect
relevant pieces that are placed into play. In some embodi-
ments, a location of one or more tiles on the game board may
be derived. For example, a memory may store an image or
other data of placement of special locations on a Scrabble
board, and such locations may indicate rules such as double
letter score or triple word score that are associated with the
locations on the board. The processor may determine a loca-
tion of a tile placed on the board in the image, and may
determine that a tile is in a location on one of such spaces. For
example, a processor may determine that a red space of a
triple word score is obscured by a tile, and may determine that
a tile of a word configuration is located on the triple word
score space. The processor may then calculate the value of the
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word that includes such obscuring tile in accordance with the
triple word rule that is stored in memory. Other rules and
values may be calculated in accordance with rules stored in a
memory, and the letters or tiles configured on a board or
playing scene. The calculated values may be added to a score
that may be saved in a memory and associated with the player
during whose turn the added tiles were detected.
[0037] Insomeembodiments a player may indicate that the
imager is to capture an image of tiles that are in his ‘kitty’ or
hand or in reserve and not yet entered into play. A processor
may compare words stored in a dictionary in a memory with
combinations of one or more tiles in such hand with one or
more of the words or configurations of tiles that are in a
playing area. A processor may signal the user of a result of
such comparison so that a player receives a hint of possible
uses of tiles in his hand as opportunities for use of his tiles that
can be placed into play on a play area or board.
[0038] Embodiments of the invention may include an
article such as a computer or processor readable non-transi-
tory storage medium, such as for example a memory, a disk
drive, or a USB flash memory device encoding, including or
storing instructions, e.g., computer-executable instructions,
which when executed by a processor or controller, cause the
processor or controller to carry out methods disclosed herein.
[0039] It will be appreciated by persons skilled in the art
that embodiments of the invention are not limited by what has
been particularly shown and described hereinabove. Rather
the scope of at least one embodiment of the invention is
defined by the claims below.
We claim:
1. A method of automated scoring of a tile game, compris-
ing:
storing rules of the game in a memory;
associating a tile with a pre-defined value;
capturing an image of a scene of said tile game;
detecting from said image a said tile that was added to said
scene of said game during a turn of play; and

calculating a value of said tile in accordance with the rules
of said game and in accordance with said pre-defined
value.

2. The method as in claim 1 wherein:

said detecting comprises detecting a plurality of'tiles added

to said scene during said turn of play;

said calculating comprises calculating a value of said plu-

rality of tiles added to said scene;
and comprising:

comparing said plurality of tiles added to said scene during

said turn of play to a stored compilation of combinations
of tiles of said tile game; and

adding said value to a stored score of a player executing

said turn of play.

3. The method as in claim 1, wherein said detecting com-
prises:

capturing before said turn of play a first image of said tile

game;

capturing after said turn of play a second image of said tile

game; and

comparing a configuration of tiles in said first image with a

configuration of said tiles in said second image.

4. The method as in claim 1, wherein capturing an image of
said scene comprises capturing an image of a game board
upon which said tile was placed during said turn of play.

5. The method as in claim 4, comprising detecting in said
image a location on said board of said tile placed during said
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turn of play, and wherein calculating said value comprises
calculating said value as a function of said detected location
of said tile on said board.

6. The method as in claim 1, wherein said detecting com-
prises detecting a plurality of'tiles added to said scene of said
game during a turn of play, and adding a value of each of said
tiles added to said scene, to a stored score of a player execut-
ing said turn of play.

7. The method as in claim 1, comprising:

capturing an image of a plurality of tiles of a player of said

game, said tiles of said player of said game being not in
said scene of said game during said turn of game; and
comparing each of a plurality of words stored in a compi-
lation of words to a combination of (i) a first of said
plurality of tiles of a player of said game and (ii) a first
configuration of tiles in said scene of said game.
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