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[57] ABSTRACT 

A decoder for reading labels and decoding them which does 
not require that the decoder be oriented relative to the label 
for operation to obtain data for the automatic tabulation 01' 
the item as to price, weight and item designation. The position 
of the label under the decoder is not critical and the decoder 
obtain an image from the label and decodes, it and automati 
cally centers the image in certain embodiments. The decoder 
scans the indicia on the circular label in a rotary fashion when 
the indicia is arrayed in radial wedges. The indicia is-com 
prised of “bits,” each data “bit” comprising a pair of contrast 
ing areas, the ratio of said areas in each “bit" de?ning the bi 
nary status of each “bit." The scanned information from the 
label is entered in a cash register or computer for inventory 
purposes or at a checkout counter. 
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RANDOM ORIENTED DECODIIR FOR LABEL 
DECODING . 

1. Field of the Invention , 

This invention relates, in general, to means for encoding 
and decoding labels such as used on produce or any other 
items to allow detection and recording of the items as they 
pass a checking station to provide continuous inventory 
and/or checkoutcontrol. 

2. Description of the Prior Art . 
Inventory controls have long presented a problem and the 

checking out and recording of produce or other items has 
generally been done manually. For example, in a grocery store 
the clerk looks at the price on each item and records it on the 
cash register and moves the item into the group which have 
been previously recorded. Such controls are tedious, time 
consuming and subject to error and semiautomatic systems 
have been developed wherein each item to be checked out 
carried a coded ticket which could be torn from the item and 
inserted into the data handling system for the recording and 
accumulation of the price, inventory and other data. Such 
systems remove the human error which could occur in the 
previous manual systems wherein the checkout clerk might 
misread the price or might punch the wrong knobs on the cash 
register, for example. 
However, tear~off tickets are subject to being accidentally 

removed and lost and require that each item be handled to 
remove the ticket and insert it into the data system. 

Certain other automated systems such as readers require 
that the data be aligned and oriented before it can be entered 
into the data handling system. 

SUMMARY OF THE INVENTION 

The present invention relates to means of encoding and 
decoding labels such as would be used on produce, staples and 
any items sold in general merchandise stores, for example, for 
the purpose of supplying both the purchaser and the merchan 
diser with pertinent data relative to the item upon which it is 
placed. Although the invention is of particular applicability to 
stores, it is to be realized, of course, that the invention is also 
applicable to inventory control as, for example, in a factory 
wherein the receiving and disbursing of parts is maintained. 

In particular, a coded label may be attached to articles of 
any shape which may in turn be intermingled so that the 
system is not limited to having items of the same size and the 
label may be decoded by a suitable hand probe decoder to 
provide data for the automatic tabulation of the item as to 
price, weight, item designation or any other required data 
needed in modern computer control business transactions. 
Upon decoding the label the sensor probe and its associated 

electronics is capable of supplying data to an electronically 
operated cash register to show the purchaser and the operator 
the indication of the item cost and thus eliminate the human 
element in a mechanical tabulation of purchased items as now 
occurs in general merchandising. 
The essence of the invention is that the coded labels used 

with the hand probe decoder is of such a design that speci?c 
orientation or positioning of the label relative to the probe is 
not required for the proper decoding of the label as is th 
general case with related devices. ' 
The hand probe sensor may be an intensity measuring 

device utilizing the more usual quantities of optics relating to 
intensity and need not satisfy an equation of motion or .boun 
dary conditions as do devices utilizing diffraction techniques 
and requiring coherent illumination or self-luminous targets. 

It is an object of this invention to provide means for encod 
ing and decoding labels wherein the label may have a random 
orientation and displacement of its axis relative to the sensor 
probe. - 

Another object is to provide a device that does not require 
symmetrical placement of the label relative to the sensor. 

Another object is to provide means for generating digital 
signals sequentially and/or parallel representative of data 
stored on a coded label. ‘ 
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2 
' Yet another object of the invention is to provide data to an 

electronic .cash register and/or computer such that substan 
tially all results previously obtained by manual actuation of 
the cash registers may be accomplished without error and very 
rapidly without requiring the cashier or clerk to read and 
manually punch information into the cash register. ‘ 
Another object of the invention is to provide a coded label 

that can be permanently affixed to the item being purchased 
and can be read from any position by a scanner as it passes by 
a checkout point. _ 

Other and further objects, features and advantages of the 
present invention will become apparent to those skilled in the 
art from the following detailed disclosure thereof and the 
drawings attached hereto and made a part hereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the random oriented decoder 
of this invention installed at a checkout counter of a super~ 
market; - 

FIG. 2 is a partially cut away view of the hand probe of this 
invention; 

FIG. 3 is an exploded view of a scanning system of the in 
vention; 

FIG. 4 is an exploded view of a modification of the scanning 
system of the invention; _ 

FIG. 5 is an exploded view of another modification of the 
scanning system of the invention; 

FIG. 6 is aplan view of a label of the invention; 
FIG. 7 is a plan view of another type label; 
FIG. 8 is a plan view illustrating the relationship between _ 

the label and the hand probe; 
FIG. 9 is a schematic view of a system for detecting and 

decoding information; 
FIGS. 10A through 10L illustrate wave shapes 

portions of the system; 
FIGS. "A through 110 illustrate various wave forms ob-' 

tained in the system of the invention; 
FIG. 12 is a partially cut away view of a modified sensor of 

the invention; ' 

FIG. 13 is an exploded view of a modi?ed scanning system 
of the invention; > 

FIG. 14 is a schematic view of a system according to the in 
vention; 

FIG. 15 is a plan view of a label according to the invention 
illustrating various relationships; 

FIGS. 16A through 16L illustrates wave forms in the inven 
tion; 

FIG. 17 illustrates a label usable with the invention; 
FIG. I8 illustrates another label usable with the invention; 
FIG. 19 is a schematic view of a system according to the in 

vention; 
FIGS. 20A-20G illustrate wave forms in a system of the in 

vention; 
FIG. 21 is an exploded view of a modi?cation of the inven 

tion; - 

FIGS. 22A and B illustrate a label and sensor orientation; 
FIGS. 23A through D illustrate wave shapes appearing in a 

system of the invention; 
FIG. 24 is a plan view‘of a label of the invention; 
FIG. 25 is a partially cut away view of the hand probe of the 

invention; . 

FIG. 26 is an exploded view of a modi?cation of the inven 
tion; 

FIG. 27 is a schematic view of a system according to the in 
vention; 

FIG. 28 is a plan view of a label according to the invention; 
FIG. 29 is a plan view of another label; 
FIG. 30 is a block view of a system according to the inven 

tion; ' 

FIGS. 31A through I illustrate various wave forms in the in 
vention; 

FIG. 32 illustrates a modi?cation of the apparatus of the in 
vention; 

FIG. 33 illustrates a label of the invention; and 

in various 
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FIG. 34 illustrates a modi?cation of FIG. 21. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. -1 is a perspective view of a pair of checkout counters 
16 and 16’, each of which have hand probes 11 and 11' con 
nected to electrical cables 12 and 12’ that are supported by 
supports 13 and 13’ and which connect the hand probes to re 
gisters and computers 14 and 14’ respectively. Customer 
monitoring stations 17 and 17' are mounted on the counters 
16 and 16' so that the customer may monitor the information. 
The package 19 is then positioned on the counter 16' under 

the probe 11’ and has a label (not seen) which is being read by 
the probe 11'. 

FIG. 2 is cut away view of a ?rst form of the probe 11 and 
comprises a housing 22 which has an extension 23 with an 
operate button 24 and includes a sensor array (not shown) 
and a rotating optical wedge 26 which is driven by a motor 
mounted in the extension 23. A lens 27 focuses the image 
through the wedge 26 on the sensing array and is mounted 
above the label 21. The lower portion 28 of the probe 11 is 
transparent so that the operator can see the label and approxi 
mately align the probe over the label. The portion 28 might be 
of glass or a suitable plastic, for example. 

FIGS. 6 and 7 illustrate respectively, different forms of 
coded labels, the one illustrated in FIG. 6 designated by 21 
and having a plurality of pie segments 22, 23 and 24. The label 
26 illustrated in FIG. 7 has a plurality of pie-shaped segments 
27, 28 and 29. FIG. 8 illustrates the relationship between the 
label 21 and the end 31 of the probe 11. 
The present invention allows lateral and angular misalign 

ment of the probe 11 and the label 21 and still correctly de 
tects information on the label. In FIG. 8, MI is the radius of 
the sensor probe see-through housing. RD is the radius of the 
coded label. RS is the radius of rotation of the sensor image 
and D is the displacement of the center of the scan from the 
center of the coded label. 
The displacement requirements are that D must be less than 

RH‘minus RD where RH is greater than RD plus D and 2RS is 
greater than RD with the center of scan and the center of the 
sensor probe housing being coaxial. 
The phase modulated label 21 illustrated in FIG. 6 com 

prises n number of binary bits plus an end of cycle bit 
designated as n+1. The end of cycle bit is 22 in FIG. 6. Each 
other binary bit comprises a light and dark contrast area with a 
total angular width being 4:. The beginning of each bit segment 
is a light area and if the bit is a true (I), the light area will have 
an angular width (0,) where 0,=302. If the bit is false (0), the 
light area (0.) will have an angular width of 30,=02. It can be 
seen that with the randomly placed label 21 being scanned by 
a circular scanning sensor whose image is shown as (P) in FIG. 
8 that the data generated by the scanning sensor will be 
frequency modulated, phase modulated train of pulses. The 
time interval per bit (Tb), assuming a constant sensor image 
velocity (Vp), will be a function of the effective radius of the 
scan (RL) relative to the center of the coded label. Where 

and 

Tu=(RL¢) / (vpcos?) 
where 4: is the angle per bit in radians and the angle [3 is much 
less than 30°. If the radius of scan approaches the diameter of 
the coded label then the time per bit is 

To=(Ri.¢) / (VpCOSB) 
The ratio of maximum time per bit to minimum time per bit is 

The limitation of the angular requirement per bit is a func 
tion of how large a coded label is desired and the resolution of 
the scanning sensor. For the example shown in FIG. 8, a one 
inch diameter label containing ?fteen bits is shown as a draw 
ing enlarged six times. The see-through probe has a diameter 
l5 percent larger than the coded label's diameter and the 
diameter of the circular scan is 20 percent less than the diame 
ter of the coded label. 
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There are many ways for nutating an image to produce a cir 

cular scan and FIG. 3 illustrates one such method. It is to be 
realized that the housing of the sensor and the mechanical 
supporting portions have been removed for purposes of clari 
ty. A lens 36 is mounted in a rotatable housing 37 which is 
supported in the probe 11. The lens 36 is mounted so that it is 
offset from the center axis of the housing 37. The housing 37 is 
driven by a motor 38 which has output shaft 39 that carries a 
driving gear 41 that engages teeth formed in the edge of the 
housing 37. A sensor array 42 receives an image through the 
lens 36 from the label 21 as shown by the dotted line on the 
label 21. The electrical data thus generated in the sensor array 
42 by scanning the light and dark contrast areas of the label 
are ampli?ed in'an operational ampli?er 43 and supplied to 
output terminal 44. FIG. 4 illustrates another way of effecting 
a circular scan. The output gear 41 of motor 38 drives a 
rotatable housing 46 mounted in the probe 11 which supports 
an optical wedge 47 which changes the direction of the 
impinging light rays to cause the image of the sensor 42 to 
traverse a circular path as shown by dotted line on the label 
21. The ?eld lens 48 collimates the image of the sensor 42 
adequately to allow for a change in depth of the front focal 
position of the coated label when it is not placed upon a ?at 
surface. The electrical output data from the sensor array 42 is 
supplied to output terminal 44 through operational ampli?er 
43. A further lens 49 may also be included in the system if 
desired. 

FIG. 5 illustrates another method of producing a circular 
scan wherein the motor 38 through the gear 41 rotatably 
drives an opaque disk 51 which has a small opening 52. The 
distance of the opening 52 from the optical axis 53 and the 
magni?cation factor of the objective lens 54 will determine 
the radius of scan. The disk 51 is caused to rotate by the motor 
38 and allows the output from the label 21 to pass through the 
disk aperture only along its effective path as shown by the 
dotted line to the sensor array 42. The collecting lens 56 
focuses upon the sensor array 42. 
The operation of the decoder relative to the scanners illus 

trated in FIGS. 3, 4 and 5 is shown schematically in FIG. 9 
with relevant wave forms illustrated in FIG. 10. The label of 
FIG. 6 is used in this embodiment. 
The sensor array is chosen so that an effective radial length 

to tangential width is greater than three to one for purposes of 
good signal-to-noise ratio (optical-electrical) and the electri 
cal signal corresponding to the optical contrast gradient from 
bit to bit will be as shown in FIG. 10B as a sensor scans the 
label. FIG. 10A shows the wave form B in linear form. The 
start of the code series is at T0 and the end is at bit n-H. The 
electrical data is fed from the operational amplifier 43 to an 
ampli?er 60 which includes an amplifier 61 and a logic gate 
62. The logic gate 62 determines that the data used is above a 
certain minimum‘as de?ned by a reference voltage applied to 
terminal 63. The output of the ampli?er 60 is supplied to a dif 
ferentiator 64 which produces an output wave form shown in 
FIG. 10C. The positive going spikes are used to trigger the “ 
true" one-shot multivibrator 66 of stage 67. The negative 
going spikes are used to trigger the “false" one-shot mul 
tivibrator 68 of unit 67. These gates are shown in FIGS. 10D 
and 10E, respectively, and are used for multiple purposes. The 
time duration of the “one-shot" gate is very short compared to 
the minimum interval generated by a given bit and is on the 
order of 5 percent or less. The leading edge of wave form 10D 
is used to generate the start of the true gate in the true-false 
computer gate logic 69. While the leading edge of wave form 
10E is used to generate the end of the “true" gate of element 
69. 
The true gate is wave form 10F while its compliment is the 

false gate shown as 100. Assuming that the data brightness is 
valid for the given portion of the cycle that is de?ned by 10F 
and 10B then the gates 10F and 10G will be used to operate 
bit analogue computer 71. 
As stated, the present type of scanning produces a frequen 

cy modulated, phase modulated signal train. So as not to have 












