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(57) ABSTRACT 

A method of monitoring item shuf?ing in a post-scan area of 
a self-service checkout terminal having a post-scan shelf, a 
bagWell With a grocery container positioned therein, and a 
Weight scale positioned so as to detect Weight of items posi 
tioned both on the post-scan shelf and in the grocery 
container, includes the step of detecting removal of a ?rst 
number of items from the post-scan shelf With the Weight 
scale and generating a ?rst Weight decrease value in 
response thereto Which corresponds to the Weight of the ?rst 
number of items. The method also includes the step of 
detecting placement of a second number of items into the 
grocery container With the Weight scale and generating a ?rst 
Weight increase value in response thereto Which corresponds 
to the Weight of the second number of items. The method 
further includes the step of comparing the ?rst Weight 
decrease value to the ?rst Weight increase value and generat 
ing a ?rst match control signal in response thereto if the ?rst 
Weight decrease value matches the ?rst Weight increase 
value. 

57 Claims, 11 Drawing Sheets 
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METHOD OF MONITORING ITEM 
SHUFFLING IN A POST-SCAN AREA OF A 
SELF-SERVICE CHECKOUT TERMINAL 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to a retail checkout 
terminal, and more particularly to a method of monitoring 
item shuf?ing in a post-scan area of a self-service checkout 
terminal. 

BACKGROUND OF THE INVENTION 

In the retail industry, the largest expenditures are typically 
the cost of the goods sold followed closely by the cost of 
labor expended. With particular regard to the retail grocery 
or supermarket industry, the impetus to reduce labor costs 
has focused on reducing or eliminating the amount of time 
required to handle and/or process the items or goods to be 
purchased by a customer. To this end, there have been a 
number of self-service checkout terminal concepts devel 
oped which attempt to substantially eliminate the need for a 
checkout clerk. 
A self-service checkout terminal is a system which is 

operated by a customer or user without the aid of a checkout 
clerk. In such a system, the customer scans individual items 
for purchase across a scanner and then places the scanned 
item into a grocery bag, if desired. The customer then pays 
for his or her purchase either at the self-service checkout 
terminal if so equipped, or at a central payment area which is 
staffed by a store employee. Thus, a self-service checkout 
terminal permits a customer to select, itemize, and in some 
cases pay for his or her purchase without the assistance of 
the retailer’s personnel. 
A customer typically has little or no training in the opera 

tion of a self-service checkout terminal prior to his or her 
initial use of the checkout terminal. One concern that retail 
ers have when evaluating a self-service checkout terminal is 
the level of supervision provided to inexperienced custom 
ers. Moreover, it is also known that some customers may 
have improper intentions when using a self-service checkout 
terminal. In traditional checkout systems, the clerk 
employed by the retailer to operate the checkout terminal 
provides a level of security against theft or other impropri 
eties. However, in the case of a self-service checkout 
terminal, the terminal itself must provide the necessary secu 
rity. 

Moreover, it is desirable to allow a customer to move or 
shuffle items which have previously been scanned or other 
wise entered in the self-service checkout terminal so as to 
facilitate operation of the terminal. For example, after a cus 
tomer scans a loaf of bread, it is desirable to allow the cus 
tomer to place the bread on a post-scan shelf or the like until 
later in the transaction at a point in time at which the cus 
tomer may place the bread in a nearly full grocery bag 
thereby preventing the bread from being crushed. However, 
one drawback associated with permitting the customer to 
perform such shuf?ing of entered items is that it becomes 
necessary for the security system of the self-service check 
out terminal to differentiate between entered items and 
unentered items. In particular, it is desirable to provide a 
security system for the self-service checkout terminal that 
reduces the number of occasions in which a customer places 
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2 
an unscanned or otherwise unentered item into a grocery bag 
or a post-scan shelf. 

What is needed therefore is a self-service checkout termi 
nal which overcomes one or more of the above-mentioned 
drawbacks. What is also needed is a self-service checkout 
terminal which allows the shuf?ing of scanned or otherwise 
entered items in a post-scan of the self-service checkout 
terminal, but reduces the number of occasions in which a 
customer places an unscanned or otherwise unentered item 
into a grocery bag or a post-scan shelf. 

SUMMARY OF THE INVENTION 

In accordance with a ?rst embodiment of the present 
invention, there is provided a method of monitoring item 
shuf?ing in a post-scan area of a self-service checkout termi 
nal. The post-scan area includes a post-scan surface. The 
method includes the step of detecting removal of a ?rst num 
ber of items from the post-scan surface and generating a ?rst 
weight decrease value in response thereto which corre 
sponds to the weight of the ?rst number of items. The 
method also includes the step of detecting placement of a 
second number of items onto the post-scan surface and gen 
erating a ?rst weight increase value in response thereto 
which corresponds to the weight of the second number of 
items. Moreover, the method includes the step of comparing 
the ?rst weight decrease value to the ?rst weight increase 
value and generating a ?rst match control signal in response 
thereto if the ?rst weight decrease value matches the ?rst 
weight increase value. 

In accordance with a second embodiment of the present 
invention, there is provided a method of monitoring item 
shuf?ing in a post-scan area of a self-service checkout termi 
nal having a post-scan shelf, a bagwell with a grocery con 
tainer positioned therein, and a weight scale positioned so as 
to detect weight of items positioned both on the post-scan 
shelf and in the grocery container. The method includes the 
step of detecting removal of a ?rst number of items from the 
post-scan shelf with the weight scale and generating a ?rst 
weight decrease value in response thereto which corre 
sponds to the weight of the ?rst number of items. The 
method also includes the step of detecting placement of a 
second number of items into the grocery container with the 
weight scale and generating a ?rst weight increase value in 
response thereto which corresponds to the weight of the sec 
ond number of items. The method further includes the step 
of comparing the ?rst weight decrease value to the ?rst 
weight increase value and generating a ?rst match control 
signal in response thereto if the ?rst weight decrease value 
matches the ?rst weight increase value. 

It is therefore an object of the present invention to provide 
a new and useful method of monitoring item shuf?ing in a 
post-scan area of a self-service checkout terminal. 

It is moreover an object of the present invention to provide 
an improved method of monitoring item shuf?ing in a post 
scan area of a self-service checkout terminal. 

It is yet another object of the present invention to provide 
a method of monitoring item shuf?ing in a post-scan area of 
a self-service checkout terminal which would detect when a 
user places an unscanned or otherwise unentered item into a 
grocery bag or onto a post-scan shelf. 

It is also an object of the present invention to provide a 
method of monitoring item shuf?ing in a post-scan area of a 
self-service checkout terminal which reduces the instances 
of improprieties such a theft. 
The above and other objects, features, and advantages of 

the present invention will become apparent from the follow 
ing description and the attached drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a self-service checkout 
terminal which incorporates the features of the present 
invention therein; 

FIG. 2 is a top elevational view of the self-service check 
out terminal of FIG. 1 (note that the grocery cart 21, the 
grocery hand basket 23, the video camera 28a, and the gro 
cery bags 40 have been removed for clarity of description); 

FIG. 3 is a simpli?ed block diagram of the self-service 
checkout terminal of FIG. 1; 

FIG. 4 is a ?owchart setting forth a general procedure for 
checking out items through the self-service checkout termi 
nal of FIG. 1; 

FIG. 5 is an illustration showing the arrangement of FIGS. 
5Ai5C. 

FIGS. 5ai5c are a ?owchart setting forth in more detail 
the itemization step of the general procedure of FIG. 4; and 

FIG. 6 is an illustration showing the arrangement of FIGS. 
6Ai6D. 

FIGS. 6ai6d are a ?owchart setting forth in detail the 
veri?cation subroutine of the itemization step of FIG. 5. 

DETAILED DESCRIPTION OF THE INVENTION 

While the invention is susceptible to various modi?ca 
tions and alternative forms, a speci?c embodiment thereof 
has been shown by way of example in the drawings and will 
herein be described in detail. It should be understood, 
however, that there is no intent to limit the invention to the 
particular form disclosed, but on the contrary, the intention is 
to cover all modi?cations, equivalents, and alternatives fall 
ing within the spirit and scope of the invention as de?ned by 
the appended claims. 

Referring now to FIGS. 1 and 2, there is shown a self 
service checkout terminal 10 for use in a retail business such 
as a grocery store. The self-service checkout terminal 10 
includes a product scale 12, a scanner 14, a pre-scan shelf 
scale 16, a cart/basket scale 18, a post-scan scale 20, an 
automated teller machine (ATM) 24, and a processing unit 
26. The ATM 24 includes a video system 28, a card reader 
30, a display monitor 32, a data input device 34, and a printer 
36. 

The self-service checkout terminal 10 also includes a bag 
well 38 for accommodating one or more grocery containers 
or bags 40, a counter 42, and a basket shelf 44. The counter 
42 de?nes an arcuate surface as shown in FIG. 2. Such an 
arcuate surface allows the counter 42 to be positioned rela 
tively close to both the scanner 14 and the bagwell 38 
thereby permitting the counter 42 to function as a “set-aside 
surface” for use by the user during operation of the self 
service checkout terminal 10. Such set-aside surfaces are 
necessary to allow the user to selectively choose the order in 
which items are scanned or otherwise entered. Moreover, 
such set-aside surfaces are necessary to allow a user to selec 
tively choose the order in which items are loaded into the 
grocery bags 40. For example, if the user scanned a loaf of 
bread, the user may wait to load the bread into the grocery 
bag 40 until the bag is nearly full thereby preventing the 
bread from being crushed. As alluded to above, it may be 
desirable to use the set-aside surfaces both before and after 
an item has been scanned or otherwise entered. Hence, as 
shown in FIG. 2, the scanner 14 divides the counter 42 into a 
pre-scan set-aside shelf 42a, and a post-scan set-aside shelf 
42b. In particular, the scanner 14 divides the counter 42 into 
the pre-scan set-aside shelf 42a which is upstream of the 
scanner 14, and the post-scan set-aside shelf 42b which is 
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4 
downstream from the scanner 14. The terms “upstream” and 
“downstream” are used to be consistent with the ?ow of 
items through the self-service checkout terminal 10 during a 
typical checkout procedure. In particular, an item enters at 
the area proximate the pre-scan set-aside shelf 42a then 
?ows in a downstream direction to be scanned at the scanner 
14 so as to enter a product code associated with the item. 
Once the product code associated with the item is entered, 
the item ?ows from the scanner 14 in a downstream direction 
to the post-scan set-aside shelf 42b or the bagwell 38. 

The bagwell 38 is disposed between the scanner 14 and 
the ATM 24 as shown in FIG. 1. The bagwell 38 includes a 
number of posts 38a which cooperate to support a number of 
the grocery bags 40. The bagwell 38 is con?gured to allow 
two or more grocery bags 40 to be accessed by the user at 
any given time. In particular, the posts 38a are of a suf?cient 
length to secure a number of unopened grocery bags 40 
along with two or more opened grocery bags 40 thereby 
allowing a user to selectively load various item types into the 
grocery bags 40. For example, the user may desire to use a 
?rst grocery bag 40 for household chemical items such as 
soap or bleach, and a second grocery bag 40 for edible items 
such as meat and produce. 

The scanner 14 conventionally scans or reads a product 
identi?cation code such as a Universal Product Code (UPC), 
industrial symbol(s), alphanumeric character(s), or other 
indicia associated with an item to be purchased. One scanner 
which may be used in the present invention is a model num 
ber 7875 bi-optic scanner which is commercially available 
from NCR Corporation of Dayton, Ohio. 
The scanner 14 includes a ?rst scanning window 14a and 

a second scanning window 14b. The ?rst scanning window 
14a is disposed in a substantially horiZontal manner, 
whereas the second scanning window 14b is disposed in a 
substantially vertical manner, as shown in FIG. 1. The prod 
uct scale 12 is integrated with the scanner 14. More 
speci?cally, the product scale 12 is disposed substantially 
parallel to the scanning window 14a thereby enveloping the 
scanning window 14a. If an item such as produce is placed 
upon the product scale 12 or the ?rst scanning window 14a, 
the product scale 12 may be used to determine the weight of 
the item. 

The scanner 14 also includes a light source (not shown) 
such as a laser, a rotating mirror (not shown) driven by a 
motor (not shown), and a mirror array (not shown). In 
operation, a laser beam re?ects off the rotating mirror and 
mirror array to produce a pattern of scanning light beams. As 
the product identi?cation code on an item is passed over the 
scanner 14, the scanning light beams scatter off the code and 
are returned to the scanner 14 where they are collected and 
detected. The re?ected light is then analyZed electronically 
in order to determine whether the re?ected light contains a 
valid product identi?cation code pattern. If a valid code pat 
tern is present, the product identi?cation code is then con 
verted into pricing information which is then used to deter 
mine the cost of the item in a known manner. 

The pre-scan shelf scale 167 is positioned in order to 
determine the weight of an item or items positioned on the 
pre-scan shelf 42a. In particular, if a user removes an item 
from the pre-scan shelf 42a in order to scan or otherwise 
enter the item into the self-service checkout terminal 10, the 
pre-scan shelf scale 16 may be used to determine the weight 
of the item by detecting a weight decrease associated with 
removal of the item from the pre-scan shelf 42a. Moreover, 
the pre-scan shelf 42a functions as a “return area” of the 
self-service checkout speci?cally, if the user voids an item 
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from entry during the checkout procedure, the user is 
instructed via a message displayed on the display monitor 32 
to position the voided item on the pre-scan shelf 42a. Hence, 
the pre-scan shelf scale 16 may be used to determine the 
Weight associated With the voided item by detecting a Weight 
increase associated With placement of the voided item on the 
pre-scan shelf 42a. 

The cart/basket scale 18 is positioned in order to deter 
mine the Weight of an item or items positioned in either (1) a 
grocery cart 21 positioned on a cart unloading platform 46, 
and/ or (2) a grocery hand basket 23 positioned on the basket 
shelf 44. In particular, if a user removes an item from either 
the grocery cart 21 or the grocery hand basket 23 in order to 
scan or otherWise enter the item into the self-service check 
out terminal 10, the cart/basket scale 18 may be used to 
determine the Weight of the item by detecting a Weight 
decrease associated With removal of the item from either the 
grocery cart 21 or the grocery hand basket 23, respectively. It 
should be appreciated that the cart/basket scale 18 may be 
embodied as tWo separate scales (i.e. a ?rst scale for detect 
ing Weight changes on the cart unloading platform 46, and 
second scale for detecting Weight changes on the basket 
shelf 44), or may preferably be embodied as a single, inte 
grated Weight scale Which is mechanically coupled to both 
the cart unloading platform 46 and the basket shelf 44. 

From the above discussion, it should be appreciated that 
the pre-scan shelf scale 16 and the cart/basket scale 18 coop 
erate to monitor placement of items into, and removal of 
items from, a pre-scan area 15 associated With the self 
service checkout terminal 10. What is meant herein by the 
term “pre-scan area” is the area associated With the self 
service checkout terminal 10 in Which items may be placed 
prior to being scanned or otherWise entered into the self 
service checkout terminal 10. For example, the pre-scan area 
15 includes the pre-scan shelf 42a, the cart unloading plat 
form 46, and the basket shelf 44. 

The post-scan scale 20 is positioned in order to determine 
the Weight of an item or items positioned (l) on the Weight 
shelf 42b, and/or (2) in the bagWell 38 (i.e. into one of the 
grocery bags 40). In particular, if a user places an item on the 
post-scan shelf 42b or into one of the grocery bags 40, the 
post-scan scale 20 may be used to determine the Weight of 
the item by detecting a Weight increase associated With 
placement of the item on the post-scan shelf 42b or into one 
of the grocery bags 40. Alternatively, if a user removes an 
item from the post-scan shelf 42b or one of the grocery bags 
40, the post-scan scale 20 may be used to determine the 
Weight of the item by detecting a Weight decrease associated 
With removal of the item from the post-scan shelf 42b or one 
of the grocery bags 40. 
From the above discussion, it should be appreciated that 

the post-scan scale 20 monitors placement of items into, and 
removal of items from, a post-scan area 17 associated With 
the self-service checkout terminal 10. What is meant herein 
by the term “post-scan area” is the area associated With the 
self-service checkout terminal 10 in Which items may be 
placed subsequent to being scanned or otherWise entered 
into the self-service checkout terminal 10. For example, the 
post-scan area 17 includes the post-scan shelf 42b and the 
bagWell 38 (including the grocery bags 40 therein). 

It should be further appreciated that the post-scan scale 20 
may be used to monitor movement or shuf?ing of items 
Within the post-scan area 17. In particular, the post-scan 
scale 20 may be used to monitor movement of items onto 
and off of a number of post-scan surfaces Within the post 
scan area 17. What is meant herein by the term “post-scan 
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6 
surface” is any surface Within the post-scan area on Which an 
item may be positioned after being scanned or otherWise 
entered into the self-surface checkout terminal 10. An 
example of a post-scan Would include the post-scan shelf 
42b and the base of the bag Well 38 on Which the grocery 
bags 40 are positioned. Hence, the post-scan scale 20 may be 
used to monitor movement of items Which had been previ 
ously set-aside on the post-scan shelf 42b and thereafter 
either placed into one of the grocery bags 40 or removed 
permanently from the self-service checkout terminal 10 (eg 
placed in the user’s pocket). For instance, as shall be dis 
cussed beloW in greater detail, the post-scan scale 20 may be 
used to ?rst determine that an item has been removed from 
the post-scan shelf 42b by detecting a Weight decrease asso 
ciated With removal of the item. Thereafter, the post-scan 
scale 20 may be used to determine if the item is then placed 
into one of the grocery bags 40 by detecting a Weight 
increase associated With placement of the item into one of 
the grocery bags 40. 

The display monitor 32 displays instructions Which serve 
to guide a user through a checkout procedure. For example, 
an instruction is displayed on the display monitor 32 Which 
instructs the user to remove an item from the grocery cart 21 
and enter the item into the self-service checkout terminal 10 
by (l) passing the item over the scanner 14, or (2) placing the 
item on the product scale 12 in order to obtain the Weight of 
the item. The display monitor 32 may be a knoWn touch 
screen monitor Which can generate data signals When certain 
areas of the screen are touched by a user. 

Referring noW to FIG. 3, there is shoWn a simpli?ed block 
diagram of the self-service checkout terminal 10. The pro 
cessing unit 26 is electrically coupled to the product scale 
12, the scanner 14, the pre-scan shelf scale 16, the cart/ 
basket scale 18, the post-scan scale 20, the video system 28, 
the card reader 30, the display monitor 32, the data input 
device 34, and the printer 36. The processing unit 26 is also 
electrically coupled to a netWork 25 and a memory device 27 
as shoWn in FIG. 3. 

The processing unit 26 monitors output signals generated 
by the scanner 14 via a communication line 29. In particular, 
When the user of the self-service checkout terminal 10 scans 
an item Which includes a bar code across the scanning Win 
doWs 14a, 14b, an output signal is generated on the commu 
nication line 29. 

The processing unit 26 is coupled to the product scale 12 
via a data communication line 31. In particular, When an 
item is placed thereon, the product scale 12 generates an 
output signal on the data communication line 31 indicative 
of the Weight of the item. 
The processing unit 26 is coupled to the pre-scan shelf 

scale 16 via a data communication line 33. In particular, 
When an item is placed on the pre-scan shelf 42a, the pre 
scan shelf scale 16 generates an output signal on the data 
communication line 33 indicative of the Weight of the item. 
Similarly, When an item is removed from the pre-scan shelf 
42a, the pre-scan shelf scale 16 generates an output signal on 
the data communication line 33 indicative of the Weight of 
the removed item. 
The processing unit 26 is coupled to the cart/basket scale 

18 via a data communication line 35. In particular, When an 
item is removed from either the grocery cart 21 or the gro 
cery hand basket 23, the cart/basket scale 18 generates an 
output signal on the data communication line 35 indicative 
of the Weight of the removed item. 
The processing unit 26 is coupled to the post-scan scale 20 

via a data communication line 37. In particular, When an 
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item is placed on the post-scan shelf 42b or into one of the 
grocery bags 40, the post-scan scale 20 generates an output 
signal on the data communication line 37 indicative of the 
Weight of the item. Similarly, When an item is removed from 
the post-scan shelf 42b or one of the grocery bags 40, the 
post-scan scale 20 generates an output signal on the data 
communication line 37 indicative of the Weight of the 
removed item. 

The processing unit 26 communicates With the video sys 
tem 28 via a communication line 41. The video system 28 
includes a video camera 28a (see also FIG. 1), and is 
included in the self-service checkout terminal 10 to enhance 
the security thereof. The video system 28 may be a knoWn 
closed-circuit video system Which displays video images on 
a portion of the display monitor 32. Alternatively, the video 
system 28 may be con?gured to include the hardWare and 
softWare necessary to provide motion pattern recognition 
thereby providing security to the self-service checkout ter 
minal 10 by monitoring the video images generated by the 
video system. In particular, the video system 28 may include 
a frame grabber (not shoWn) and a processing system (not 
shoWn) such as a personal computer (PC). The PC and the 
frame grabber are collectively referred to as a video proces 
sor. The video processor receives a standard video signal 
format, such as RS-170, NTSC, CCIR, or PAL, from the 
video camera 28a. 

Video output signals from the video camera 28a are input 
to the frame grabber. The frame grabber operates to convert 
the analog video signals from the video camera 28a into a 
digital image Which is stored Within a memory for subse 
quent processing by the video processor. Once representa 
tions of the stream of digital images from the video camera 
28a are sequentially stored in memory, the video processor 
may begin analyZe or otherWise process the video image in 
order to monitor the manner in Which the user handles items 
during operation of the self-service checkout terminal 10. 
For example, the video system 28 may be used to determine 
if the user moves an item in a manner indicative of an 

attempt to scan the item With the scanner 14. One video 
system 28 Which is suitable for use in the present invention is 
disclosed in US. patent application Ser. No. 09/020,322 
(NCR Docket No. 7408.10) entitled “Motion Pattern Recog 
nition for a Self Checkout System” Which Was ?led on Feb. 
6, 1998, by Ralph Crabtree, Which is incorporated herein by 
reference, and Which is assigned to the same assignee as the 
present invention. 

The processing unit 26 communicates With the display 
monitor 32 through a data communication line 43. The pro 
cessing unit 26 generates output signals on the data commu 
nication line 43 Which cause various instructional messages 
to be displayed on the display monitor 32. The display moni 
tor 32 may include knoWn touch screen technology Which 
can generate output signals When the user touches a particu 
lar area of the display screen associated With the display 
monitor 32. The signals generated by the display monitor 32 
are transmitted to the processing unit 26 via the data commu 
nication line 43. It should be appreciated that the various 
instructional messages may also be communicated via other 
devices in addition to or in lieu of the display monitor 32. 
For example, the instructional messages may be generated 
With a voice generating device (not shoWn) or an audible 
tone generating device (not shoWn). 

The data input device 34 is coupled to the processing unit 
26 through a data communication line 49. The data input 
device 34 may include one or more of a knoWn keypad or a 

touch pad. In addition, the processing unit 26 is coupled to 
the printer 36 via a data communication line 47. The printer 
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36 may be used to print a receipt at the end of a given 
checkout procedure. Moreover, the card reader 30 is coupled 
to the processing unit through a data communication line 45. 
The card reader 30 may include a knoWn credit and/or debit 
card reader, or a smart card reader. 
The processing unit 26 includes netWork interface cir 

cuitry (not shoWn) Which conventionally permits the self 
service checkout terminal 10 to communicate With the net 
Work 25 such as a LAN or WAN through a Wired connection 
51. The processing unit 26 communicates With the netWork 
25 during the checkout procedure in order to communicate 
With a paging system (not shoWn) or the like Which pages or 
otherWise alerts the retailer’s personnel as described further 
beloW. In addition, the processing unit 26 communicates 
With the netWork 25 to obtain information such as pricing 
information on an item being scanned or Weighed, and also 
to verify user credit approval When appropriate. The netWork 
interface circuitry associated With the self-service checkout 
terminal 10 may include a knoWn Ethernet expansion card, 
and the Wired connection 51 may include a knoWn tWisted 
pair communication line. Alternatively, the netWork inter 
face circuitry may support Wireless communications With 
the netWork 25. 
The processing unit 26 communicates With the memory 

device 27 via a data communication line 53. The memory 
device 27 is provided to maintain an electronic transaction 
table Which includes a record of the product information 
associated With each item that is scanned, Weighed, or other 
Wise entered during the user’s use of the self-service check 
out terminal 10. For example, if the user scans a can of soup, 
the description of the soup and the pricing information asso 
ciated thereWith is recorded in the transaction table in the 
memory device 27. Similarly, if the user Weighs a Water 
melon With the product scale 12 and then enters a product 
lookup code associated With Watermelon via the data input 
device 34, product information associated With the Water 
melon is recorded in the transaction table. Moreover, if a 
user entered a coupon or voucher, the information associated 
thereWith Would also be recorded in the transaction table. 

It should therefore be appreciated that the sum of each of 
the items recorded in the transaction table (1) minus any 
reductions (e.g. coupons), and (2) plus any applicable taxes 
is the amount that the user pays for his or her transaction. 
Moreover, data stored in the transaction table is printed out 
on the printer 36 thereby generating a receipt for the user at 
the end of his or her transaction. 
The memory device 27 is also provided to maintain a 

number of electronic logs associated With operation of the 
self-service checkout terminal 10. More speci?cally, the 
memory device 27 electronically maintains a number of 
event logs each of Which respectively tracks or otherWise 
tallies the number of occasions in Which the user operates 
the self-service checkout terminal 10 in a particular manner. 
An event log may be provided to track those occasions in 
Which the user unintentionally operated the self-service 
checkout terminal 10 improperly, along With those occasions 
in Which it can be inferred With a high degree of con?dence 
that the user intentionally operated the self-service checkout 
terminal 10 improperly for illicit purposes such as theft. For 
example, if the processing unit 26 determines that the user 
placed an item into the post-scan area 17 Without having 
previously scanned or otherWise entered the item into the 
terminal 10, an entry is made in an event log corresponding 
to such activity. This is true since the user may have uninten 
tionally operated the scanner 14 incorrectly thereby prevent 
ing the scanner 14 from reading the bar code printed on the 
item. HoWever, the possibility does exist that the user may 
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have intentionally prevented the scanner 14 from reading the 
bar code printed on the item (eg the user may have placed 
his or her thumb over the bar code during the scanning 
attempt). Therefore, an entry is made in an event log corre 
sponding to such activity (i.e. placing an item in the post 
scan area 17 Without having ?rst entered the item into the 
terminal 10). 

Moreover, a separate event log may be maintained to track 
those occasions in Which a user does not properly correct a 
prior misuse of the terminal 10. For example, if the process 
ing unit 26 determines that the user placed an item into the 
post-scan area 17 Without having previously scanned or oth 
erWise entered the item into the terminal 10 in the manner 
discussed above, the processing unit 26 causes a message to 
be displayed on the display monitor 32 Which instructs the 
user to remove the item from the post-scan area 17 and there 
after properly enter the item. A separate event log is main 
tained in order to track the number of occasions in Which the 
user does not folloW such instruction or performs an addi 
tional improper operation. For example, if subsequent to 
such instruction the user removes a different item, or no item 
at all, from the post-scan area 17, an entry is made into the 
event log associated With such activity. 

Additional examples of event logs Which may be main 
tained include an event log Which tracks the number of occa 
sions in Which the user Weighs an item, such as produce, 
With the product scale 12, but then places an item of a differ 
ent Weight in the post-scan area 17. Moreover, a separate 
event log may be provided to track the number of occasions 
in Which a user voids a ?rst item from his or her transaction, 
but then removes a second item of lesser value from the 
post-scan area 17. A separate event log may be maintained to 
track the dollar amount of the coupons Which are entered by 
a given user. Yet further, a separate event log may be pro 
vided to track the amount of time Which elapses from the 
point in time at Which the user removes his or her items from 
the post-scan area 17 until the point in time at Which the user 
tenders payment for his or her items. 

Moreover, the memory device 27 maintains an electronic 
aggregate log. The aggregate log tracks the total of each of 
the various event logs. It should be appreciated that such an 
aggregate log is particularly useful for monitoring a user’s 
“overall” operation of the self-service checkout terminal 10. 
In particular, While the occurrence of certain individual 
activities by a given user may not separately rise to a level of 
concern, the aggregate of such activities may be of concern 
to the retailer. 

It should be appreciated that a separate, predetermined 
threshold value may be established for each of the numerous 
event logs and also the aggregate log. More speci?cally, a 
retailer may establish a threshold value for each of the logs 
that once equaled or exceeded causes the processing unit 26 
to communicate With the netWork 25 in order to request 
intervention by store personnel. In particular, When a thresh 
old value associated With one of the event logs or the aggre 
gate log is equaled or exceeded, the processing unit 26 may 
communicate With the netWork 25 in order to page or other 
Wise alert the retailer’s personnel as to certain events sur 
rounding the operation of the self-service checkout terminal 
10 by a given user. After being alerted in such a manner, the 
retailer’s personnel Will typically intervene into the user’s 
transaction in order to either assist the user (in the case of 
inadvertent misuse of the terminal 10) or audit and/or dis 
continue the user’s transaction (in the case of intentional 
misuse or theft). It should be appreciated that the processing 
unit 26 may communicate With the retailer’s personnel via 
mechanisms other than a paging system associated With the 
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10 
netWork 25. For example, the self-service checkout terminal 
10 may include a status light device (not shoWn) Which dis 
plays a particular colored light When intervention by store 
personnel is needed. One status light device Which is suit 
able for requesting intervention by store personnel is dis 
closed in copending US. patent application Ser. No. 08/998, 
210 entitled “Method for Displaying the Status of a Self 
Service Checkout Terminal” Which Was ?led on Dec. 24, 
1997, by Dusty Lutz, the disclosure of Which is hereby 
incorporated by reference, and is assigned to the same 
assignee as the present invention. 
The memory device 27 further maintains a scale history 

table. The scale history table tracks previous usage of the 
post-scan scale 20. In particular, the scale history table 
tracks the tWo previous Weight decreases (designated as D,C 
and Dy, respectively) and the tWo previous Weight increases 
(designated as I,C and Iy, respectively) associated With the 
post-scan scale 20. As shall be discussed in more detail 
beloW, monitoring such previous Weight decreases and 
increases enhances the security associated With operation of 
the self-service checkout terminal 10. An example of the 
scale history table is shoWn beloW in Table 1. 

TABLE 1 

Scale Activity Value of Decrease or Increase 

First stored decrease value, DX 14 ounces 
Second stored decrease value, Dy 81/2 ounces 
First stored increase value, IX 221/2 ounces 
Second stored increase value, h, 4 ounces 

Referring noW to FIG. 4, there is shoWn a ?owchart Which 
set forth a general procedure 50 for checking out items 
through the self-service checkout terminal 10. When a user 
arrives at the self-service checkout terminal 10, the self 
service checkout terminal 10 is in an idle state (step 52). An 
initialization step 54 is executed prior to checking out items 
for purchase. In particular, one or more initialization instruc 
tions are displayed on the display monitor 32 Which instruct 
the user to (I) touch a particular area of the display monitor 
32 or push a particular button on the data input device 34 in 
order to select a desired method of payment, and/or (2) iden 
tify himself or herself by inserting a shopping card, debit 
card, credit card, or smart card into the card reader 30. 
At the completion of the initialization step 54, the routine 

50 advances to an itemization step 56 Where the user enters 
individual items for purchase by scanning the items across 
the scanner 14. Moreover, in step 56 the user enters items, 
such as produce items or the like, by Weighing With the items 
With the product scale 12, and thereafter entering a product 
lookup code associated With the item via either the data input 
device 34 or by touching a particular area of the display 
monitor 32. Further, in step 56 the user may enter an item by 
manually entering the product code associated With the item 
via use of the data input device 34. Such manual entry of an 
item may be necessary for items Which Would otherWise be 
entered via the scanner 14 if the bar code printed on the item 
is not readable by the scanner 14. It may also be necessary 
during step 56 for the user to void entry of an item from the 
checkout procedure via use of the scanner 14 or the data 
input device 34. It should be appreciated that the self-service 
checkout terminal 10 may be con?gured such that the rou 
tine 50 alloWs experienced users of the self-service checkout 
terminal 10 to bypass the initialization step 52 thereby 
advancing directly to the itemization step 56. In such a 
con?guration, the experienced user Would begin the transac 
tion by scanning or otherWise entering his or her ?rst item 
for purchase. 
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At the completion of the itemization step 56, the routine 
50 advances to a ?nalization step 58 in Which (1) a grocery 
receipt is printed by the printer 36, and (2) payment is ten 
dered by either inserting currency into a cash acceptor (not 
shoWn), charging a credit card account, or decreasing a value 
amount stored on a smart card or debit card via the card 
reader 30. It should be appreciated that in the case of When a 
user inserts currency into the cash acceptor, the self-service 
checkout terminal 10 may provide change via a currency 
dispenser (not shoWn) and a coin dispenser (not shoWn). 
After completion of the ?nalization step 58, the routine 50 
returns to step 52 in Which the self- service checkout terminal 
10 remains in the idle condition until a subsequent user ini 
tiates a checkout procedure. 

Referring noW to FIG. 5, there is shoWn a ?owchart set 
ting forth the itemization step 56 in greater detail. After the 
initialization step 54 (see FIG. 4) is completed, the routine 
56 advances to step 60 Where a message is displayed on the 
display monitor 32 Which instructs the user to enter an item 
by either (1) passing or otherWise scanning individual items 
across or adjacent the scanner 14 With the bar code contain 
ing the item’s product identi?cation code facing the scan 
ning WindoWs 14a, 14b, (2) placing an individual item on the 
product scale 12 in order to be Weighed, or (3) manually 
entering the product identi?cation code associated With an 
item With the data input device 34, or any combination 
thereof. 

The routine 56 then advances to step 62 Where the pro 
cessing unit 26 clears the scale history table. In particular, 
the processing unit 26 generates an output signal Which is 
sent to the memory device 27 Which causes the scale history 
table to be updated in the memory device 27 such that each 
of Dx, Dy, Ix, and Iy has a value of zero (0) associated there 
With. 

The routine 56 then advances to step 64 Where the pro 
cessing unit 26 scans or reads the data communication lines 
29, 43, and 49 in order to determine Whether an item has 
been entered in the self-service checkout terminal 10. What 
is meant herein by the terms “item entered” or “item entry” 
is that a code associated With an item is entered into the 
self-service checkout terminal 10 by either scanning the item 
With the scanner 14, Weighing the item With the product 
scale 12, manually entering the product code associated With 
the item via either the touch screen portion of the display 
monitor 32 or the data input device 34, or any combination 
thereof. Hence in step 64, the processing unit 26 determines 
if (1) the scanner 14 has successfully read or otherWise cap 
tured the product identi?cation code associated With an item, 
(2) the product identi?cation code associated With an item 
has been entered via the touch screen portion of the display 
monitor 32, or (3) the product identi?cation code associated 
With an item has been entered via the data input device 34. 
More speci?cally, the scanner 14 generates an output signal 
Which is sent to the processing unit 26 once the scanner 14 
successfully reads the product identi?cation code associated 
With the item. Similarly, the display monitor 32 and/or the 
data input device 34 generates an output signal Which is sent 
to the processing unit 26 once the product identi?cation code 
has been entered by the user. If an item is successfully 
entered into the self-service checkout terminal 10, an item 
entered control signal is generated and the routine 56 
advances to step 66. If an item is not successfully entered 
into the self-service checkout terminal 10, the routine 56 
advances to step 68. 

In step 66, the processing unit 26 determines if the user 
placed the entered item into the post-scan area 17. In 
particular, the post-scan scale 20 generates an output signal 
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indicative of the measured Weight of the item Which is sent 
to the processing unit 26 once the post-scan scale 20 detects 
the item being placed either (1) on the post-scan shelf 42b, or 
(2) into one of the grocery bags 40. It should be appreciated 
that the self-service checkout terminal 10 may be con?gured 
so as not to require the user to place an entered item into the 
post-scan area 17. For example, once the user has scanned or 
otherWise entered a pack of gum, the user may place the gum 
in his or her pocket in lieu of placing the gum into one of the 
grocery bags 40. Hence, in step 66, Whether or not the user 
places the item into the post-scan area 17, the routine 56 
returns to step 62. 

Returning to step 64, if an item is not successfully entered 
into the self-service checkout terminal 10, the routine 56 
advances to step 68. In step 68, the processing unit 26 deter 
mines if the user removed an item or items from the post 
scan area 17. In particular, the post-scan scale 20 generates 
an output signal indicative of the measured Weight of the 
item or items Which is sent to the processing unit 26 once the 
post-scan scale 20 detects that an item or items has been 
removed from either (1) the post-scan shelf 42b, or (2) one 
of the grocery bags 40. It should be appreciated that if the 
post-scan scale 20 detects a Weight decrease thereon, such a 
Weight decrease may be indicative of the user removing a 
single item from the post-scan area 17, or alternatively, if the 
user removes an item With each hand, the detected Weight 
decrease may be indicative of tWo items being removed from 
the post-scan area 17. If the post-scan scale 20 detects a 
Weight decrease, the routine advances to step 70. If the post 
scan scale 20 does not detect a Weight decrease, the routine 
advances to step 72. 

It should be appreciated that in step 68, the user may have 
removed the item or items from the post-scan area 17 in 
order to permanently remove the item or items from the 
self-service checkout terminal 10. For example, the user may 
have removed the item or items from the post-scan area 17 in 
order to place the item or items in a carryout cart or the like 
for the purpose of removing the item or items from the gro 
cery store. Alternatively, the user may not have permanently 
removed the item or items from the post-scan area 17. In 
particular, the user may have removed an item or items from 
the post-scan shelf 42b for the purpose of thereafter placing 
the item or items into one of the grocery bags 40. For 
example, if the user had placed a loaf of bread on the post 
scan shelf 42b after scanning the same, the user may have 
removed the bread from the post-scan shelf 42b in order to 
place the bread into one of the grocery bags 40 that is nearly 
full. 

In step 70, the processing unit 26 updates the Weight his 
tory table. More speci?cally, the processing unit 26 gener 
ates an output signal Which is sent to the memory device 27 
Which causes the Weight history table to be updated in the 
memory device 27 to set the value of D,C to the value of the 
Weight decrease detected by the post-scan scale 20 in step 
68. For example, if the post-scan scale 20 detected a Weight 
decrease of 22 ounces in step 68, the processing unit 26 
causes the Weight history table to be updated such that 
Dx=22 ounces. 
The routine 56 then advances to step 74. Step 74 folloWs 

the same procedure outlined above With regard to step 64. In 
particular, the processing unit 26 scans or reads the data 
communication lines 29, 43, and 49 in order to determine 
Whether an item has been entered in the self-service check 
out terminal 10. If an item entry has occurred, the processing 
unit 26 concludes that the item or items Were permanently 
removed from the post-scan area 17 in step 68 and the rou 
tine 56 returns to step 62. This is true since after having 
























