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[57] ABSTRACT

A system is disclosed for processing data from an area
of information including at least one field of informa-
tion including means for accumulating a segment of in-
formation derived from a scan of the area, means re-
sponsive to the means for accumulating, for detecting
whether the segment of information is a valid or invalid
field of information, means, responsive to the means
for detecting, for determining a first predetermined
ratio of number of valid scans to number of invalid
scans which represents that a field of information has
been scanned, and means responsive to the means for
determining for reading out the segment of informa-
tion.

32 Claims, 10 Drawing Figures
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LABEL READING SYSTEM

FIELD OF INVENTION

This invention relates to a system for processing data
received from an area of information which includes at
least one field of information, and more particularly to
such a system which is capable of determining when a
segment of information is a valid segment of informa-
tion derived from a field of information and when it is
an invalid segment of information derived from sur-
rounding regions and which is capable of distinguishing
the data received from each separate field of informa-
tion and from a number of fields of information consti-
tuting an area of information.

SUMMARY OF INVENTION

It is an object of this invention to provide an im-
proved system for processing data received from an
area of information including at least one field of infor-
mation such as may be carried by a label or any other
object.

It is a further object of this invention to provide such
a system which can distinguish between data received
from segments of information which are valid fields of
information and data received from segments of infor-
mation which are invalid fields of information, which
can determine when a field of information has been
completely scanned and which can determine when a
plurality of fields of information constituting an area of
information have been scanned.

This invention features a system for processing data
from an area of information including at least one field
of information. There are means for accumulating the
segment of information derived from a scan of the area
and means responsive to the means for accumulating
for detecting whether the segment of information is a
valid or an invalid field of information. In addition,
there are means, responsive to the means for detecting,
for determining a first predetermined ratio of number
of valid scans and number of invalid scans which repre-
sent that a field of information has been scanned and
means, responsive to the means for determining, for
reading out the segment of information.

In preferred embodiments, there are means, respon-
sive to the means for accumulating, for comparing a
segment of information derived from a scan with a seg-
ment derived from a previous scan to indicate that a
segment of information has been derived from a field
of information and means, responsive to the means for
comparing, for conditioning the means for reading out.

DISCLOSURE OF PREFERRED EMBODIMENT

Other objects, features and advantages will occur
from the following description of a preferred embodi-
ment and the accompanying drawings, in which:

FIG. 1 is a functional block diagram of a system for
processing information in accordance with this inven-
tion. ’

FIG. 2 is a diagram of a card carrying an area of in-
formation including four fields of information arranged
in columns and usable with the system of this invention.

FIG. 3 is a detailed logic block diagram of the system
shown in FIG. 1.

FIG. 4 is a more detailed diagram of the wide pulse
detector shown in FIG. 3.

FIG. 5 is a more detailed diagram of the shift pulse
generator shown in FIG. 3.
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FIG. 6 is a more detailed diagram of the clear circuit
shown in FIG. 3.

FIG. 7 is a more detailed diagram of the preset circuit
shown in FIG. 3.

FIG. 8 is a more detailed diagram of the transfer cir-
cuit shown in FIG. 3.

FIG. 9 is a more detailed diagram of the validity logic
circuit shown in FIG. 3.

FIG. 10 is a flow chart of a program which may be
used in a general purpose digital computer to cause
that computer to function in accordance with the sys-
tem of this invention,

There is shown in FIG. 1 a label or card 10 having an
area of information 12 including three fields of infor-
mation, columns 14, 16 and 18, each of which includes
a plurality of indicia 15, any one or more of which may
have its reflective quality altered with respect to the re-
mainder of the indicia in accordance with some prede-
termined coding scheme. As the card moves in the di-
rection shown by arrow 20, scanner 22 repeatedly
scans card 10 in the vertical direction, as indicated by
arrow 24. As a segment of information is derived from
a scan, it is delivered by scanner 22 to accumulator 26
where it is temporarily stored until the entire segment
of information is received. Then the segment of infor-
mation is transferred to storage 28. That segment may
then be compared with a previously derived segment or
following completion of another scan, the subsequently
derived segment. The segment with which the origi-
nally derived segment is compared, be it previously or
subsequently derived, is defined as the sequential seg-
ment. A favorable comparison indicating that the same
data was received in both segments of information pro-
vides an output on line 32 which conditions index logic
34. Concurrently with the operation of comparator 30,
the segment of information is delivered to the validity
detector 36 which determines from the content of the
segment whether that segment is a valid field of infor-
mation or an invalid field of information. The number
of valid fields of information are counted and the num-
ber of invalid fields of information are counted. When
those two counts reach a predetermined ratio, the field
scanned comparator 38 provides a signal to index logic
34 which, when properly conditioned, passes that sig-
nal to teletype serializer 40. Upon receipt of that signal,
serializer 40 passes the segment of information from
storage 28 to code converter 42 and delivers it to an
output device such as a teletype printer machine 44.
When the counts of valid and invalid fields of informa-
tion -reach a second predetermined ratio, the area
scanned comparator 46 provides an output to code
converter 42 indicating that an area of information has
been scanned and calling for the carriage-return-line-
feed (CRLF) code and a second signal to teletype seri-
alizer 40 to pass that code to teletype printer 44 and set
the printer to begin printing on a new line. -

Thus, by counting the number of valid scans and the
number of invalid scans, forming a ratio from the count
and comparing the ratio to a first and a second prede-
termined ratio, control signals are generated indicative
that an area scan has been completed and that a field
scan has been completed.

A typical area of information 50, FIG. 2, carried on
card 52 may include four fields: of information, col-
umns 54, 56, 58 and 60, each of which contains 10 data
indicia 62 and a double width registration indicia 64. In
one application, all of the data indicia 62 and registra-
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tion indicia 64 may be defined by retroreflective media
and the numbers zero through nine may be printed at
the right of the column, each one associated with a sep-
arate one of the indicia 62. Then a human user may
code the card by using a grease pencil or the like to
obliterate one (and only one) indicia in each column,
thereby causing that column to encode the decimal
number at the right of the obliterated indicia. In FIG.
2, this has been done so that column 54 represents the
decimal number five, column 56 represents the decimal
number two, column 58 represents the decimal number
three and column 60 represents the decimal number
eight. Card 52 is scanned at a rate such that there are
a plurality of scans of each column and each space be-
tween the columns, as can be seen by the scan lines 66.
The columns and spaces are approximately the same
width and so are scanned an equal number of times.
Registration indicia 64 is narrower than the data indicia
62 to eliminate attempts at recognition of a field de-
rived from the edges of a column where the indicia are
most likely to be damaged or incomplete.

As scanner 22 scans card 52, FIG. 3, it provides a se-
ries of pulses at its output which are submitted seriatum
to twelve stage accumulator 26. Accumulator 26 is pro-
vided with twelve stages to accommodate the signals
derived from the ten indicia 62 and the double pulse
width signal derived from registration indicia 64. Scan-
ner 22 provides a binary one output for each retrore-
flective indidia and a binary zero for the obliterated in-
dicia and spaces between the indicia. Each time sensor
70 detects the beginning of a scan, a signal on line 72
is sent to the first two stages 74, 76 of accumulator 26
to set a one in each of those stages. That same signal
is also delivered to preset circuit 78 which then delivers
a signal on line 80 to set a binary one in each of the re-
maining ten stages of accumulator 26. When a registra-
tion indicia 64 is scanned, the pulse produced by scan-
ner 22 is detected by wide pulse detector 82 which then
produces a signal on line 84 to set each of the first two
stages 74, 76 to contain a zero and delivers a signal to
preset circuit 78 to once again set the remaining stages
of accumulator 26 to contain one’s, thereby insuring
that no stage ahead of those containing the wide pulse
will contain a binary zero. Each time a pulse appears at
the output of scanner 22, shift pulse generator 86 pro-
duces a shift pulse on line 88 to shift the information
through the stages of accumulator 26. Shift pulse gen-
erator 86 also provides that signal to clear circuit 90
which then provides a signal to preset circuit 78 to pre-
set the last ten stages of accumulator 26, if there has
been no shift signal for a predetermined prolonged pe-
riod of time. ’

When the two zero’s in stages 74 and 76, represent-
ing registration indicia 64, reach the last two stages of
accumulator 26 at the completion of a scan of a field
of information, transfer circuit 92 provides an output
on line 94 which transfers the information from accu-
mulator 26 in paralle] through transfer gates 96 to A
register 98 in storage 28 and that same signal on line 94
transfers the contents of A register 98 into B register
100, also included in storage 28 and makes the infor-
mation stored in B register 100 available to code con-
verter 42. Transfer gates 96 contain twelve separate
stages, as does A register 98 and B register 160. A sig-
nal on line 94 is also produced by transfer circuit 92
upon a scan begin signal from sensor 70 on line 72 in
the event that the previous scan did not result in pre-
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4

sentation to accumulator 26 of a segment of informa-
tion which places binary zero’s in each of the last two
stages of accumulator 26, indicative of an invalid scan.

Concurrently, the segment of information in A regis-
ter 98 is received in the twelve input AND circuit 104
included in the validity detector 36. If all 12 inputs to
AND circuit 104 are binary one’s, the segment of infor-
mation in A register 98 is interpreted as an invalid field
of information by validity logic 106 when it is enabled
on line 94 by transfer circuit 92. Conversely, if any one
of the twelve inputs to AND circuit 104 is not a binary
one, then validity logic 106 interprets that a valid field
of information is contained in A register 98 at the time
the signal on line 94 appears. A count on the valid
fields of information is kept by counter 108 and a count
of the invalid fields of information is kept by counter
110 in response to the output of validity logic 106. The
counters 108 and 110 are reset at the beginning of each
new field scan sequence, as will be explained in more
detail infra. Comparator 38 monitors counters 108 and
110 and when their counts reach a predetermined ra-
tio, comparator 38 provides an output on line 114 to
reset index flip-flop 116. : .

When the next segment of information is received in
accumulator 26, a new signal is presented on line 94 by
transfer circuit 92 and that next segment of information
is transferred into A register 98 while the first segment
of information is transferred from A register 98 to B
register 100. Comparator 30 now receives in parallel
the segments of information in A register 98 and B reg-
ister 100 and makes a comparison of the two segments.
If the two segments are the same, comparator 30 pro-
vides an output to set flip-flop 116 which then produces
a signal at its one output on line 117 to OR ciruit 118.
That signal is passed by OR circuit 118 to teletype seri-
alizer 490, causing it to serialize the segment of informa-
tion in B register 100 available at code converter 42.
Consistency between that next segment of information
in A register 98 and the first segment of information in
B register 100 is interpreted by the system as an indica-
tion that a true field of information is being scanned
and that the information in B register 100 is the same
segment of information.

The predetermined ratio to which comparator 38 is
to respond is selected in accordance with the size and
spacing of the fields of information and the spaces be-
tween them. For example, the area of information 50,
FIG. 2, contains fields, columns 54, 56, 58, 690, sepa-
rated by spaces approximately equal to the width of the
columns themselves. Thus, if any particular column is
scanned ten times on an average, the space between the
columns will also be scanned at an average of approxi-
mately ten times. Thus, when five invalid scans have
been counted, the scanner is viewing at approximately
the center of the space between two of the columns.
Therefore, if comparator 38 is set to respond when the
invalid scans reach one-half the number of valid scans,
it will produce an output on line 114 to reset index flip-
flop 116 approximately mid-way between two columns
in preparation for the beginning of the scan of the next
column. Similarly, if the number of invalid scans
reaches some number greater than the number of valid
scans produced by a column, for example, twice the
number of valid scans, it may safely be assumed that
the spacing between succeeding columns has been ex-
ceeded and that there are no more columns: that the
scan of an area of information has been completed.
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Thus, comparator 46 may be set to respond when the
number of invalid scans reaches two or three times the
number of valid scans, whereupon it provides a car-
riege-return-line-feed signal (CRLF) on line 122 to
code converter 42 which converts that to an instruction
for the teletype equipment. The signal on line 122 is si-
multaneously delivered to OR circuit 118 to cause tele-
type serializer 40 to submit the carriage-return-line-
feed instruction code to teletype printer 44.

Wide pulse detector 82, FIG. 4, may include a lead-
ing edge 6 microsecond one shot circuit 130 which pro-

10

vides an output for 6 microseconds following the lead-

ing edge of a pulse from scanner 22. During that 6 mi-
croseconds, pulse inverter 132 provides a zero output
to AND circuit 134. At the end of the 6 microsecond
interval when the output of one shot circuit 130 is re-
moved, inverter 132 provides a one input to circuit 134
which, if the signal from scanner 22 is still present on
line 136, provides an output on line 138 indicating that
a wide pulse is presently being scanned by the scanner.

Shift generator 86, FIG. 5, includes a leading edge
1.5 microsecond one shot circuit 140 which provides a
signal to trailing edge pulse generator 142 for 1.5 mi-
croseconds following the leading edge of a signal from
scanner 22. At the end of the pulse from one shot cir-
cuit 140, trailing edge pulse generator 142 generates a
pulse which appears on line 88 after passing through
OR circuit 144. Shift generator 86 also includes in this
embodiment a retriggerable 7 microsecond one shot
146 which provides a signal to trailing edge pulse gen-
erator 148 for 7 microseconds following the leading
edge of each signal from scanner 22. Thus, providing
that the pulses from scanner 22 continue with less than
7 microseconds between them, there will be a constant
input signal provided at trailing edge pulse generator
148. If the input signal is absent for more than 7 micro-
seconds, then one shot circuit 146 ceases to provide a
signal to trailing edge pulse generator 148 which then
generates a signal on line 88 through OR circuit 144.
This action of circuits 146 and 148 provides a means
whereby a shift pulse is provided to maintain the timing
of the system even though a pulse from scanner 22 is
not present, as-occurs when one or more of the indicia
62 are obliterated in accordance with a preselected
coding scheme.

Clear circuit 90, FIG. 6, includes a retriggerable 20
microsecond one shot circuit 150 which is retriggered
each time a shift signal appears on line 88 and stays
triggered for twenty microseconds after each such shift
signal occurs. Thus, as long as at least one shift pulse
occurs every 20 microseconds, one shot circuit 150 re-
mains triggered and output will be provided at the trail-
ing edge generator 152 and there will be no clear signal
on line 91. However, if no shift pulse occurs for more
than 20 microseconds, one shot circuit 150 will shut
down and trailing edge generator 152 will produce a
signal on line 91 at the trailing edge of the signal from
one shot circuit 150. That signal will be passed by pre-
set circuit 78 to reset the last ten stages of accumulator
26 to contain a binary one.

Preset circuit 78, FIG. 7, contains an OR circuit 154
which has three inputs, one from wide pulse detector
82, one from sensor 70 and one from clear circuit 90
and provides one output to the set input of the last ten
stages of accumulator 26.

Transfer circuit 92, FIG. 8, includes a two input AND
circuit 156 connected to the last two stages of accumu-
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6

lator 26 such that when both those stages contain a bi-
nary zero, AND circuit 156 provides an output to lead-
ing edge pulse generator 158 which in turn provides a
signal through OR circuit 160 to line 94 and to the set
input of read flip-flop 162. Read flip-flop 162 is reset
by a signal from trailing edge pulse generator 164 when
the signal from five microsecond one shot circuit 166
ceases 5 microseconds after the receipt of the leading
edge of the scan-begin signal on line 72 from sensor 70.
The zero output of read flip-flop 162 provides one
input to AND circuit 168. The other input is the
scanbegin signal on line 72. But if both signals are pres-
ent, AND circuit 168 provides a signal on line 94 to OR
circuit 160 to cause the transfer of segments of infor-
mation. Thus, a transfer signal on line 94 may be gener-
ated either by the presence of binary zero’s in each of
the last two stages of accumulator 26, or by a scan-
begin signal when the previous scan provided a seg-
ment of information in accumulator 26 which did not
possess binary zero’s in each of the last two stages of
accumulator 26.

When the two zero’s, apparently representing a regis-
tration indicia 64, reach the last two stages of accumu-
lator 26 and apparently a segment of information from
a field of information is present in accumulator 26, that
segment of information will be transferred by means of
AND circuit 156 to leading edge pulse generator 158
and OR gate 160 with its integrity preserved. Read flip-
flop 162, trailing edge pulse generator 164, five micro-
second one shot circuit 166 and AND circuit 168 func-
tion to transfer a segment of information in accumula-
tor 26 even though it does not contain a binary zero in
each of the last two stages of accumulator 26, indica-
tive of a valid field of information because every seg-
ment of information, even those suspected of being in-
valid fields of information, are essential to the opera-
tion of the field scanned and area scanned portions of
the system.

This is demonstrated by a sequence of operation of
transfer circuit 92. Each time scanner 22 initiates a
scan, a scan-begin signal appears on line 72. That signal
sets five microsecond one shot circuit 166 and appears
momentarily at one input of AND circuit 168. After 5
microseconds, the output of one shot circuit 166 de-
creases and trailing edge pulse generator 164 then pro-
duces an output to reset flip-flop 162 which causes the
binary zero output of flip-flop 162 to provide one input
to AND circuit 168 after the original scan-begin signal
has disappeared on line 72. The system then functions
as described until binary zero’s appear in each of the
last two stages of accumulator 26. When this occurs
AND circuit 156 and leading edge pulse generator 158
produce a transfer signal on line 94 to OR circuit 160
and also provide an input to set read flip-flop 162 re-
moving the input to AND circuit 168. Thus, the next
scan-begin signal, when it arrives on line 72 at AND
circuit 168, will find AND circuit 168 disabled because
it lacks an input from the zero output of flip-flop 162.
However, if there were, in fact, not a binary zero in
each of the last two stages of accumulator 26, no trans-
fer pulse would appear on line 94 and read flip-flop 162
would remain in the reset condition providing an out-
put from its zero output to AND circuit 168. Then, at
the beginning of the next scan, when a scan-begin sig-
nal appeared on line 72 and was submitted to one input
of AND circuit 168, AND circuit 168 would be enabled
and provide a transfer pulse on line 94.
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Validity logic 106, FIG. 9, includes an AND circuit
170 which receives one input from twelve input AND
circuit 104 when AND circuit 104 detects all one’s and
receives a second input from delay one shot circuit 172
shortly after a transfer pulse appears on line 94. When
both those pulses are present, AND circuit 170 pro-
vides an input to invalid counter 110, indicating that
the segment of information is not a valid field of infor-
mation. A second output from twelve input AND cir-
cuit 104 is submitted to inverter 174 which provides
one input to AND circuit 176 if one or more of the in-
puts to AND circuit 104 are not a one. The other input
to AND circuit 176 is received from delay one shot cir-
cuit 172 a short time after a transfer pulse appears on
line 94. When AND circuit 176 receives both its inputs,
it supplies an output to one of the inputs to each of
AND circuits 178 and 180. AND circuit 178 will pro-
vide an input to valid counter 108, indicating that the
segment of information was a valid field of information
when its second input is provided with a one from index
flip-flop 116, indicating that a positive comparison has
been made by comparator 30. AND circuit 180 will
provide an input setting valid counter 108 to one, indi-
cating that the segment of information is a valid field
of information when its second input from index flip-
flop 116 indicates that favorable comparison has not
yet been made by comparator 38. Thus, the function of
AND circuits 178 and 180 is to insure that the first
valid scan of a series is able to be counted by valid
counter 108 by means of AND circuit enabled by index
flip-flop 116 which has not yet been set by a favorable
comparison and that succeeding segments of informa-
tion which are valid fields of information will be
counted by valid scan counter 188 by means of AND
circuit 178 enabled by index flip-flop 116 after it has
been set by a favorable comparison appearing in com-
parator 30.

The operation of the system according to this inven-
tion, as described previously in FIGS. 1 through 9, with
reference to the special purpose computer of FIGS. 1
through 9, may be performed by a general purpose digi-
tal computer, properly programmed, as indicated by
the flow chart diagram of FIG. 18. After the start 199
and initialized 192 steps, a transfer-ready 194 inquiry
is made. If the response is no, the system is cycled back
to make the transfer-ready inquiry again. If the re-
sponse is yes, the next step 196 is to store the contents
of the A register into the B register. The next step 198
instructs that the new segment of information be trans-
ferred into the A register and in the next step 200 the
inquiry is made as to whether a valid scan is present in
the A register. If then, the response is yes, the next step
214 is to increment the valid scan counter. If the re-
sponse is no, the next step 202 is to increment the in-
valid scan counter. Following incrementing the invalid
scan counter, a.comparison is made, step 204, to deter-
mine whether the number of invalid scans is equal to
one-half the number of valid scans. If the response is
yes, the next step 206 is to make the index ready. When
the index has been made ready the sysem is recycled
back to the transfer-ready step 194. If the response to
step 204 is no, a further comparison step 208 is made
to determine whether the number of invalid scans is
equal to three times the number of valid scans. If the
answer is no, the system is recycled back to transfer-
ready step 194. If the answer is yes, the next step 210
instructs execution of the carriage return line feed. Fol-
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lowing this, in step 212, the carriage-return-line-feed
instruction is executed, and following step 212 the sys-
tem is cycled back to the transfer-ready step 194.

At step 198 the inquiry was made to determine
whether a valid scan is present in the A register. If the
response is affirmative, the next step 214 is to incre-
ment the valid scan counter. Following step 214 a com-
parison step 216 is made to determine whether the con-
tents of the A register are equal to the contents of the
B register. If the response is affirmative, the next in-
quiry made at step 218 determines whether the index
is ready. If the index is not ready, the system is cycled
back to transfer ready step 194. If the index is ready,
the next step 220 is to decode the contents of the B reg-
ister and to put index not ready. Following this, step
222, the instruction is to put invalid scan counter to
zero and then, in step 224, to output the decoded char-
acter. Following the output of the decoded character,
the system is cycled back to the transfer-ready step
194. If the response to the comparison made in step
216 is negative, the next step 226 is to make the in-
quiry: Is the index ready? If the response is negative,
the system is cycled back to the transfer-ready step
194. If the response is affirmative, the next step 228 is
to put valid scan counter to one and then to cycle back
to transfer-ready step 194. Thus, the flow chart of FIG.
10 accomplishes the same system function as the sys-
tem described in FIGS. 1 through 9.

Other embodiments will occur to those skilled in the
art and are within the following claims:

What is claimed is: '

1. A system for processing data from an area of infor-
mation, including at least one field of information hav-
ing a predetermined format, in which a number of
scans is made of each field to produce a corresponding
number of segments of informa-tion comprising:

means for accumulating said segments of informa-

tion; ‘

means for detecting whether each said segment of in-

formation is a valid segment derived from a field of
information having said predetermined format or
invalid segment not derived from a field of infor-
mation having said predetermined format;

first counter means for counting the number of valid

segments detected;

second counter means for counting the number of in-

valid segments detected; and

first comparator means for determining whether a

predetermined ratio of the number of valid seg-
ments to the number of invalid segments has been
reached representing that the scanning of a field
has been completed.

2. The system of claim 1 in which a said field of infor-
mation includes a plurality of indicia, one or more of
which may have a reflective property altered to distin-
guish from the remaining indicia in accordance with a
preselected coding scheme,

3. The system of claim 2 in which said coding scheme
requires one of the indicia to differ from all the rest of
the indicia in that field.

4. The system of claim 2 in which said field of infor-
mation includes a registration indicia at one end of the
field.

5. The system of claim 4 in which said indicia are ar-
ranged in a line with a predetermined space between
each pair of indicia.
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6. The system of claim 5§ in which said area of infor-
mation includes a plurality of such fields arranged in
juxtaposition with a predetermined space between the
fields.

7. The system of claim 1 in which said means for ac-
cumulating includes a first register.

8. The system of claim 1 in which said means for de-
tecting includes a multiple input conjunctive logic cir-
cuit.

9. The system of claim 4 further including first means
for setting predetermined stages of said accumulator to
a first condition and the remaining stages to a second
condition in response to the scanning of a registration
indicia.

10. The system of claim 4 further including a shift
pulse generator for providing a shift signal to said accu-
mulator in response to the scanning of an indicium.

11. The system of claim 10 in which said shift pulse
generator includes means for providing substitute shift
signals in the absence of a predetermined number of
indicia according to a preselected coding scheme.

12. The system of claim 11 further including clearing
means for resetting said accumulator upon the absence
of a shift signal for a predetermined period.

13. The system of claim 1 further including means for
comparing a segment of information produced by a
scan with a segment produced by a sequential scan to
determine whether the segments are the same; and
means for indicating that those segments are derived
from a field of information when those segments are
the same.

14. The system of claim 13 further including second
comparator means, responsive to said first and second
counter means, for determining that a second predeter-
mined ratio of the number of valid segments to the
number of invalid segments has been reached repre-
senting that an area of information has been scanned.

15. A method of processing data included in an area
of information, having at least one field of information
having a predetermined format, in which each field of
information is scanned a number of times to produce
a corresponding number of segments of information
comprising: ’

accumulating said segments of information;

detecting whether each said segment of information
is a valid segment derived from a field of informa-
tion having said predetermined format or an invalid
segment not derived from a field of information
having said predetermined format;

counting the number of valid segments detected;

counting the number of invalid segments detected;

and

determining whether a predetermined ratio of valid

segments to invalid segments has been reached
representing that the scanning of a field has been
completed. '

16. The method of claim 15 further including com-
paring a segment of information produced by a scan
with a segment of information produced by a sequential
scan to determine whether the segments are the same;
and indicating that those segments are derived from a
field of information when those segments are the same.

17. A system for processing data from an area of in-
formation, including at least one field of information
having a predetermined format, in which a number of
scans is made of each field of information to produce
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a corresponding number of segments of information
comprising:
first storage means for storing a segment of informa-
tion;
second storage means for storing a sequential seg-
ment of information;
means for comparing the segment in said first storage
means with the segment in said second storage
means to determine whether they are the same; and
means for indicating that those segments are derived
from a field of information when those segments
are the same. ‘
18. A system for processing data from an area of in-
formation, including a number of separate fields of in-

5 formation having a predetermined format and being

uniformly spaced from each other, in which a number
of scans is made of each field of information to produce
a corresponding number of segments of information
comprising:

means for accumulating said segments of informa-

tion; '

first storage means for storing a segment of informa--

tion;

second storage means for storing a sequential seg-

ment of information;

transfer means for transferring a segment of informa-

tion from said means for accumulating to said first
storage means and from said first storage means to
said second storage means after completion of a
scan;

means for comparing a segment of information pro-

duced by a scan with a segment produced by a se-
quential scan to determine whether the segments
are the same; ]

means for indicating that those segments are derived

from the field of information when those segments
are the same;

means, responsive to said means for comparing, for

conditioning said means for reading out to read out
the selected segment of information from one of
said storage means upon receipt of an enabling sig-
nal;

means for detecting whether each said segment of in-

formation is a valid segment derived from a field of
information having said predetermined format or
an invalid segment not derived from the field of in-
formation having the predetermined format;

first counter means for counting the number of valid

segments detected;
second counter means for counting the number of in-
valid segments detected; and .

first comparator means for determining whether a
predetermined ratio of the number of valid seg-
ments to the number of invalid segments has been
reached representing that the scanning of the field
has been completed and for providing an enabling
signal to said means for reading out.

19. The system of claim 18 further including second
comparator means responsive to said first and second
counter means for determining that a second predeter-
mined ratio of number of valid to number of invalid
segments has been reached representing that an area’
has been scanned.

20. The system of claim 19 in which a said field of in-
formation includes a plurality of indicia, one or more
of which may have a reflecting property altered to dis-
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tinguish from the remaining indicia in accordance with
a preselected coding scheme.

21. The system of claim 19 in which said coding
scheme requires one of the indicia to differ from all the
rest of the indicia in that field.

22. The system of claim 19 in which said field of in-
formation includes a registration indicia at one end of
the field.

23. The system of claim 19 in which said indicia are
arranged in a line with a predetermined space between
each pair of indicia.

24. The system of claim 19 in which said area of in-
formation includes a plurality of such fields arranged in
juxtaposition with a predetermined space between the
fields.

25. The system of claim 19 in which said means for
accumulating includes a first register.

26. The system of claim 19 in which said means for
detecting includes a multiple input conjunctive logic
circuit.

27. The system of claim 18 further including first
means for setting predetermined stages of said accumu-
lator to a first condition and the remaining stages to a
second condition in response to the scanning of a regis-
tration indicia.

28. The system of claim 18 further including a shift
pulse generator for providing a shift signal to said accu-
mulator in response to the scanning of an indicium,

29. The system of claim 28 in which said shift pulse
generator includes means for providing substitute shift
signals in the absence of a predetermined number of
indicia according to a preselected coding scheme.

30. The system of claim 29 further including clearing
means for resetting said accumulator upon the absence
of a shift signal for a predetermined period.

31. A method of processing data, included in an area
of information including a number of separate fields of
information having a predetermined format and being
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uniformly spaced from each other, in which each field
of information is scanned a number of times to produce
a corresponding number of segments of information
comprising:

accumulating each segment of information;

storing a segment of information;

storing a sequential segment of information;

comparing a segment of information with a sequen-

tial segment of information to determine whether
the segments are the same;

indicating that those segments are derived from a

field of information when those segments are the
same;
conditioning the reading out of a segment on the indi-
cation that those segments are the same;

detecting whether each said segment of information
is a valid segment derived from a field of informa-
tion having said predetermined format or invalid
segment not derived from a field of information
having said predetermined format;
counting the number of valid segments;
counting the number of invalid segments;
determining whether a predetermined ratio of the
number of valid segments to the number of invalid
segments has been reached representing that the
scanning of a field has been completed; and

providing a signal to read out one of the stored seg-
ments of information upon a determination that the
predetermined ratio has been reached upon the
condition that the scanning of a field has been com-
pleted.

32. The method of claim 31 further including deter-
mining if a second predetermined ratio of the number
of valid segments to the number of invalid segments has
been reached representing that the scanning of an area

has been completed.
* * * * *



