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(57) ABSTRACT 

An exemplary embodiment of the invention includes a bet 
recognition system for use With a card game. A table is 
provided for playing a card game including a bet location for 
each player. An image capture device is positioned in 
proximity to the bet location and con?gured to capture an 
image of a player’s bet. An image processor is coupled to the 
image capture device and con?gured to process the image by 
locating at least one chip and creating a signal representing 
the chip, comparing the signal to a plurality of stored 
signatures, and When a match occurs, generating a signal 
representing the bet. In one aspect, the image processor is 
con?gured to generate an error signal When unable to match 
a candidate signature With at least one of the stored signa 
tures. 
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Figure 3 
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Figure 6 
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Figum 7 



Patent Application Publication Jul. 20, 2006 Sheet 9 of 17 US 2006/0160600 A1 

800 

‘ 802 

Horizontal Edge Detection ’ 

804 
Horizontal Median Filter ’ 

Find Peaks in Horizontal Edges, 506 
Idenify Mean Chip Boundaries 

. . . . . 308 

V|terb1 Maximum Likelihood / 
Continuous Boundary 

Clip to Remove Curvature 1810 
(include <20% of edge) 

812 
Save Images ’ 

Figure 8 



, 2006 Sheet 10 0f 17 US 2006/0160600 A1 

8 25w; . ma 2&5 <0 2&5 

Patent Application Publication Jul. 20 



Patent Application Publication Jul. 20, 2006 Sheet 11 0f 17 US 2006/0160600 A1 

Figure 10B 

u"), 

Figure 10A 



Patent Application Publication Jul. 20, 2006 Sheet 1 

Figure l l 

2 of 17 US 2006/0160600 A1 

1100 

1102 
Vertical Edge Detection J 

I104 
Find Peaks in Vertical Band / 
Boundaries (reject if none) 

1106 
Find Average Color of Region / 

Detect and Characterize Interior i108 
Symbols, if any 

lll0 
Merge Adjacent Similar Regions “ 

1112 
Normalize Brightness ’ 

lll4 
Clip Chip Edges ’ 

lll6 
Compute True Angular Region Size ’ 

1118 
Ignore Extreme Regions / 

1120 
Format as Input to Neural Network 2 





Patent Application Publication Jul. 20, 2006 Sheet 14 0f 17 US 2006/0160600 A1 

26 26 3o mowsao NS mg 26 ms?wma 3Q Q6 $6 $55 3.6 26 w; ?gs e2? 6520 “8m 25 l 2 25w; 



Patent Application Publication Jul. 20, 2006 Sheet 15 0f 17 US 2006/0160600 A1 

9.255505% 2. 2200 m? 
mucus v * 3 .m .._ 

E 2&5 



Patent Application Publication Jul. 20, 2006 Sheet 16 0f 17 US 2006/0160600 A1 

Figure 15 
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CARD GAME SYSTEM WITH AUTOMATIC BET 
RECOGNITION 

RELATED APPLICATIONS 

[0001] This application claims priority to US. Prov. No. 
60/644,208 ?led Jan. 14, 2005, incorporated herein by 
reference. 

FIELD 

[0002] The invention relates to systems for monitoring 
casino card games and card game players Whereas the 
system includes a means for automatic bet recognition. In 
particular, the invention provides a technique for acquiring 
an image of a bet at particular times during the play of a card 
game, processing the image, and monitoring the bets made 
by the game players during the play of the game. The system 
may further include one or more data input or acquisition 
devices to input other information such as the denomination 
and quantity of chips comprising the bet, the denomination 
and quantity of chips comprising the inventory of the game 
table’s chip tray, to identify all positions for Which game 
players are actively engaged in the play of the game and scan 
and identify the card value, rank and suit and disposition of 
all cards dealt from the game deck to a game hand, a game 
player and/or a game dealer engaged in the play of the game, 
and a means for determining the outcome, Win/loss, of each 
game hand according to the game rules and so forth. 

BACKGROUND 

[0003] Billions of dollars are Wagered annually on card 
games, therefore a means to accurately monitor, record and 
identify the amount of each bet and to subsequently deter 
mine the outcome (Win/loss) of each Wager according to the 
game rules is vital to the successful operation of such card 
games, as is a real time means for monitoring the inventory 
of the chip tray associated With the game being played. The 
amounts bet and the Wins and the losses of the games and 
game players can be signi?cant. Unscrupulous players and 
employees may be inclined to attempt to cheat during play 
of the game and/or steal chips from the chip tray. LikeWise, 
it is also possible that an unscrupulous dealer may cheat, or 
act in cooperation With a player Who is cheating. Casinos 
could save signi?cant amounts of money lost to cheaters and 
dealer theft With a system that could automatically detect the 
amount of each bet and then determine the outcome of each 
game hand, the proper Win and loss for each game hand 
played during a game round or playing session, and a means 
for reconciling the chip inventory of the chip tray at the 
beginning of a game round With the chip inventory of the 
chip tray at the end of each game round in accordance With 
the amounts Won or lost by the players, as determined by the 
automatic bet recognition system, during a game round. 

[0004] Conventional types of automatic bet recognition 
techniques are knoWn. For example, a casino may embed 
radio frequency identi?cation (RFID) tags in their chips, 
Which are then read by an RFID reader proximate to a 
betting area. While this technique may be advantageous, it 
may result in erroneous bets since it may not be able to 
accurately direct the RFID sensing in a limited region of the 
table. Patents describing this technique include US. Pat. 
Nos. 5,735,742 and 5,651,548. Another type of automatic 
bet recognition uses a camera in an attempt to image and 
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then determine the amount of each Wager. HoWever, con 
ventional systems of this type use cameras mounted rela 
tively distant from the betting area or use a single camera 
attempting to image the entire game table, Which does not 
provide an accurate and reliable Way to determine the bet. 
Patents describing this technique include US. Pat. No. 
6,758,751. 

SUMMARY 

[0005] What is needed is a reliable system for acquiring an 
image of one or more bets associated With a particular seat, 
position or game player and then processing the image(s) to 
accurately determine the value of the Wager(s). Preferably 
the chip(s) comprising the bet Would be stacked in a vertical 
position. Such a system could accurately determine the 
amount of each player’s bet(s) and Whether or not a bet Was 
Won or lost, Which Would potentially save casinos signi?cant 
amounts of money. Further, a reliable means for acquiring an 
image of the game tables chip tray inventory, and accurately 
calculating the number and denomination of each chip 
contained in the chip tray, and determining the total value of 
the chip tray’s inventory, in real time, is also needed. The 
chip tray Would preferably be transparent and any chip tray 
imaging device Would be capable of capturing an accurate 
image of chips placed horiZontally in one or more one-half 
cylinder shaped tubes comprising the chip tray; and Whereas 
the tubes Would be slightly angled upWard, from the back of 
the chip tray closest to the dealer, toWard the front of the chip 
tray Which Would be closest to the players; and Whereas the 
upWard angle of each tube Would cause the chips to remain 
?ush against one another increasing the accuracy of the chip 
tray’s imaging device. Integrating the automatic bet recog 
nition device and the automatic chip tray imaging device 
into the system enables the system to generate a real time 
tabulation of the Win/ loss of each player, the Win/loss of the 
game table, and to activate an audible or visual alert When 
a players bet at the end of a game round is inconsistent With 
the amount that the bet should be, according to the game 
rules, at the end of a game round; and/or activate an audible 
or visual alert When the inventory of the chip tray is 
inconsistent With the amount of chips that should be in the 
chip tray When the settlement of the bets for the current 
game round is completed. Further, the system includes a 
means for the game dealer to enter into the system the 
amounts of any cash or call bets that Would not be identi?ed 
by the imaging device. 

[0006] The invention overcomes a number of aforesaid 
limitations of conventional systems and provides a system 
and method that can reliably acquire an image of a bet and 
then process the image to accurately determine the amount 
Wagered. Aspects of the invention can include one or more 
data input or acquisition devices to input other information 
such cash or call bets, the denomination and quantity of 
chips comprising the inventory of the game table’s chip tray, 
debit and credit transactions (?lls, chips returned to casino 
cage, credit issued to and paid by game players), positions 
or seats occupied by players engaged in the play of the game, 
cards dealt to each player hand, each players strategy 
pro?ciency, the outcome of each game round and so forth. 

[0007] An exemplary embodiment of the invention 
includes a bet recognition system for use With a card game. 
A game table is provided for playing a card game including 
a bet location for each player. An image capture device is 
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positioned in proximity to the bet location and con?gured to 
capture an image of a player’s bet. An image processor is 
coupled to the image capture device and con?gured to 
process the image by locating at least one chip and gener 
ating a signal representing the chip, comparing the signal to 
a plurality of stored signatures, and when a match occurs, 
generating a signal representing the bet. In one aspect, the 
image processor is con?gured to generate an error signal 
when unable to match a candidate signature with at least one 
of the stored signatures. 

[0008] An exemplary embodiment of processing an image 
representing a plurality of chips having a plurality of dif 
ferent denominations comprises the steps of capturing an 
image representing the plurality of chips, identifying edges 
of the plurality of chips, segmenting the image into a 
plurality of individual candidate chips, generating a signa 
ture for each of the candidate chips, identifying each of the 
candidate chips by comparing the signature of each candi 
date chip to a plurality of stored signatures representing 
valid chips and associated denominations, and adding 
denominations associated with each of the valid chips to 
determine the wager. 

[0009] An exemplary embodiment of training an image 
processor to process an image representing a plurality of 
chips having a plurality of different denominations com 
prises the steps of capturing a plurality of images represent 
ing chips having different denominations, generating a sig 
nature for each of the chips having different denominations, 
and storing the signatures. 

[0010] The invention provides numerous aspects and 
advantages to a card game with automatic bet recognition. 
Advantages of the invention include the ability to identify 
chips wagered by a player to automatically determine the 
player’s bet for a game hand and the player’s win or loss 
during a playing session. The invention can also track bets 
during the course of a game to automatically determine the 
player’s betting strategy relative to one or more card count 
systems programmed into the system. 

[0011] An exemplary embodiment of the invention 
includes a chip tray inventory recognition system for use 
with a card game. A game table is provided for playing a 
card game including a chip tray to contain the game table’s 
bankroll. An image capture device positioned in proximity 
to the chip tray and con?gured to capture an image of the 
chips comprising the inventory of the chip tray. An image 
processor coupled to the image capture device and con?g 
ured to process the image by locating at least one chip and 
creating a signal representing the chip, comparing the signal 
to a plurality of stored signatures, when a match occurs, 
generating a signal representing the bet. In one aspect, the 
image processor is con?gured to generate an error signal 
when unable to match a candidate signature with at least one 
of the stored signatures. 

[0012] An exemplary embodiment of processing an image 
representing a plurality of chips in a chip tray having a 
plurality of different denominations comprises the steps of 
capturing an image representing the plurality of chips, 
identifying edges of the plurality of chips, segmenting the 
image into a plurality of individual candidate chips, gener 
ating a signature for each of the candidate chips, identifying 
each of the candidate chips by comparing the signature of 
each candidate chip to a plurality of stored signatures 
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representing valid chips and associated denominations, and 
adding denominations associated with each of the valid 
chips to determine the amount of the chip tray inventory. 

[0013] An exemplary embodiment of training an image 
processor to process an image representing a plurality of 
chips in a chip tray having a plurality of different denomi 
nations comprises the steps of capturing a plurality of 
images representing chips having different denominations, 
generating a signature for each of the chips having different 
denominations, and storing the signatures. 

[0014] The invention provides numerous aspects and 
advantages to a card game with automatic chip tray inven 
tory recognition. Advantages of the invention include the 
ability to identify the chip tray inventory during real time 
and provide a running count of the chip tray’s inventory and 
to automatically determine the game tables win or loss 
during the play of the game; and/or to automatically deter 
mine the win or loss of a plurality of game tables coupled to 
the system during real time. 

DRAWINGS 

[0015] These and other features and advantages will 
become better understood with reference to the description, 
claims and drawings. 

[0016] FIGS. 1A-B depict a gaming table system includ 
ing peripheral components, a computer, memory and periph 
eral interfaces according to an embodiment of the invention. 

[0017] FIG. 2 is a ?owchart depicting a method according 
to an embodiment of the invention. 

[0018] FIG. 3 is a digital image of two stacks of gaming 
chips on a table, acquired with a conventional digital cam 
era, at a resolution of 960><l280><3 bytes (24-bit color). 

[0019] FIGS. 4A-B are exemplary ?owcharts showing 
methods to process digital images of chips according to 
embodiments of the invention. 

[0020] FIG. 5 depicts intersecting lines of vertical and 
horiZontal edges detected in the image of FIG. 3 following 
?owchart 450 step 468. 

[0021] FIG. 6 depicts a ?nal segmentation of the image of 
FIG. 3, after ?owchart 450 step 472. Grey areas are ?lled 
regions identi?ed as possible chip stacks. White lines are 
borders of the potential chip stacks, as determined by the 
method. 

[0022] FIG. 7 depicts images of the three identi?ed poten 
tial chip stacks from FIG. 3, after the completion of the 
method described ?owcharts 400 and 450. The ?rst candi 
date stack is an edge of a soup can and will be eliminated 
from consideration in subsequent steps of the method. 

[0023] FIG. 8 is an exemplary ?owchart showing an 
exemplary method to segment an image of a stack of chips 
into individual chip images. 

[0024] FIG. 9A depicts an original digital image of an 
isolated single stack of chips, and the output of intermediate 
stages of the method shown in FIG. 8. FIG. 9B depicts the 
results of horiZontal edge detection. FIG. 9C shows the 
most likely interchip boundaries determined by the method. 

[0025] FIG. 10 depicts images of several individual chips 
from the stack of FIG. 9, identi?ed in the chip location step. 




















