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(57) Abstract

Dynamically changing time-multiplexed numbers are presented by reading (22) data one digit at a time, storing (30)
the digits, repeating the reading sequence at least twice and comparing (26) the stored digits from each reading sequence
against the stored digits from the previous reading sequence. If two consecutive reading sequences are not identical, the

reading sequence is repeated at least twice again.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international ap-
plications under the PCT.

AT Austria LI Liechtenstein
. AU Australia - 1K Sri Lanka

BE Belgium LU Luxembourg

BR Brazil MC Monaco

CF Central African Republic MG Madagascar

CG Congo MR Mauritania

CH Switzerland MW Malawi

cM Cameroon NL Netherlands

DE Germany, Federal Republic of NO Norway

DK Denmark RO Romania

FI Finland SE Sweden

FR France SN Senegal

GA Gabon sU Soviet Union

GB United Kingdom ™D Chad

HU Hungary TG Togo

Jp Japan Us United States of America

KP Democratic People’s Republic of Korea




WO 83/02017 PCT/US82/01448
-1-

SYSTEM FOR READING MULTIPLEXED DATA

TECHNICAL FIELD
The present invention concerns a system for present-

ing numbers accurately which are dynamically changing, and,
5 more particularly, a system for reading and presenting
time-multiplexed numbers.
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BACKGROUND ART
Although the illustrative embodiment concerns the

presentation of accurate weight information with respect
to a container that is being loaded or unloaded and thus
its weight is dynamically changing, it is to be understood
that the system of the present invention is applicable to
the reading and presentation of other dynamically changing
numbers.

In the reading and presentation of changing numbers,
such as in reading and presenting the weight of a container
being loaded or unloaded, certain problems arise when
microprocessor-based systems are utilized. For example, if
the analog weight information is converted to binary coded
decimal (BCD) digits, the BCD digits are typically read one
at a time. However, the analog data such as the weight
information may be constantly changing during normal opera-
tion, such as during loading or unloading of a container.
Thus during a 'read" cycle, the digits might change.

An illustration of this problem may be found in
Figure 1. Figure 1 illustrates a system that is being
read between time t(Q to time t3. During times tg and tj,
the weight is 99 grams. Sometime between tj and tj, the

 weight has changed to 100 grams. Thus from time t2 to

time t3, the weight is 100 grams.

The problem occurs because the multiplexed data is
read one digit at a time. Thus at time tg, the unit digit
9 is read, at time tj, the 10's digit 9 is read, at time
ty the hundred digit 1 is read, and at time t3 the thousand
digit 0 is read. This results in an apparent reading of
0199 which is inaccurate because the correct reading should
be 99 at ty to t; and 100 at ty to t3.

A possible solution to this problem is the addition
of hardware to latch the data so6 that the tp reading re-
mains until the end of t3. However, the addition of such
hardware or circuitry to provide the necessary latch is
relatively expensive.

Therefore, it is an object of the present invention
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to provide a system for reading changing data accurately
without requiring latching hardware.

Other dbjects and advantages of the present inven-
tion will become apparent as the description proceeds.

SUMMARY OF THE INVENTION

In accordance with the present invention, a method
is provided for presenting dynamically changing time-
multiplexed numbers. The method comprises the steps of
providing a reading sequence by (a) reading a first series
of bits to obtain a first digit; and (b) thereafter reading
a second series of bits to obtain a second digit. The two
digits obtained are stored and the reading sequence is
repeated at least twice. The two digits from each reading
sequence are compared against the two digits from the
previous reading sequence. If two consecutive reading
sequences are not identical, then the reading sequence is
repeéted again. On the other hand, if two consecutive
reading sequences are identical, then an output represent-.
ing the multi digit number is provided.

‘In the illustrative embodiment, the time-multiplexed
number is a four digit number. After reading the second
series of bits to obtain the second digit, thereafter a
third series of bits is read to obtain a third digit and
thereafter a fourth series of bits is read to obtain a
fourth digit. The storing step compriSes the step of
storing the four digits that are obtained.

In the illustrative embodiment, the number of total

reading sequence repeats is limited if two consecutive

reading seguences are not identical. To this end, a
counter is initialized to the maximum number of counts
desired. The counter is varied in response to each
repeated reading sequence and an error signal is provided
if the counter reaches the maximum value.

In further accordance with the present invention,
a system is provided for presenting dynamically changing

OREAU
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time-multiplexed numbers. The system includes means for
providing an analog signal representative of a number to be
presented. The analog signal is converted to binary coded
digits and the binary coded digits are multiplexed. Means
are provided for reading a first series of bits to obtain a
first of the binary coded digits and thereafter reading a
second series of bits to obtain a second digit of the
binary coded digits. Means are provided for storing the
two digits obtained and for repeating the reading sequence
at least twice. Means are provided for continuing to
repeat the reading sequence twice over and over until at
least two consecutive reading sequences are identical.

A more detailed explanation of the invention is
provided in the following description and claims, and is
illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a chart showing how multiplexed data can
be read inaccurately;
FIGURE 2 is a schematic block diagram of a system
for presenting dynamically changing time-multiplexed num-

bers, in accordance with the principles of the present in-
vention;
FIGURE 3 is a flow diagram of the system of FIGURE

2; and

FIGURE 4 is a chart showing the interpretation of
numbers by binary coded digits.

DETAILED DESCRIPTION OF THE
TLLUSTRATIVE EMBODIMENT

Referring to FIGURE 2, a device 10 having a con-
stantly changing parameter, such as the dynamically chang-
ing weight of a container 10 being filled or emptied, is
illustrated therein coupled to a load cell 12 for sensing
the weight of container 10. The analog output of load
cell 12 is fed via line 14 to an analog to digital
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converter 16. Analog to digital converter 16 has output
digit lines 18 and output position lines 20. Digit lines
18 provide BCD digits from O to 9 while position lines 20
provide BCD digits from 0 to 9 to indicate the position of
the digit. To understand this more clearly, refer to
Figure 4. 1If the analog number from line 14 is 2, the BCD
data on digit lines 18 will be 0010 and the BCD data on
position lines 20 will be 0001. Thus with respect to the
position bits, a 1 in the unit's place will indicate that
the number from lines 18 should be in the unit's place.

. Likewise, if the position lines data is 0010 (with the 1

in the ten's place) this will indicate that the number on
digit lines 18 should be in the ten's place. Likewise, if
the 1 in the position lines 20 is in the hundred's place,
this will indicate that the number on digit lines 18 should
be in the hundred's place and if the 1 in the position
lines 20 is in the thousand's place, this will indicate
that the number on digit lines 18 should be in the thou-
sand's place. FIGURE 4 shows the resulting number from
six different examples.

Digit lines 18 and position lines 20 are fed to a
peripheral interface adapter (PIA) 22 which is coupled by
data line 24 to a microprocessor 26. Microprocessor 26

~addresses the peripheral interface adapter via address

line 28. Data line 24 is eight lines wide so that it may
provide an eight bit wide number in parallel. This eight
bit wide number consists of the position and a digit.

The analog to digital converter 16 is constantly
cycling to present constantly new digits and position
information, but it is only read when microprocessor 26
issues the command to PIA 22 to read it.

Coupled between address bus 28 and data bus 24 is
a RAM 30 and a ROM 32, with the RAM containing the digit
information and the ROM containing the system program.
Also coupled between address bus 28 and data bus 24 is a
motor control PIA 34 which feeds a digital signal via line
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36 to a digital to analog converter 38. The output line 40
of digital to analog converter 38 operates a motor 42 for
increasing or decreasing the weight of container 10 such as
by pumping a fluid into or out of the container.

The operation of the system can be understood by
referring to the flow diagram of FIGURE 3. The basic pur-
pose is to get a correct reading, notwithstanding the
dynamically changing time-multiplexed weight information.
First, an impossible weight value such as minus one (-1) is
stored in RAM 30. A sanity counter is initialized so as to

input a maximum number of cycling attempts whereas if after
this number of cycling attempts fails, the system is shown

to have an error. For example, if it is desired to cycle
the system a maximum of 255 times, the hexidecimal number
FF (255) is stored and the sanity counter will count down
no further than that number before showing that there is
an error.

To begin the loop, the sanity counter is decremented
one count. So long as the sanity counter has not decre-
mented to zero, it passes to the next command which is to
save the most recent reading. In other words, the four
bit digits which comprise the weight information in BCD are
stored. PIA 22 is now instructed to read the actual weight.
It will first read the thousand digit pésition, then the
hundred digit position, then the ten digit position and
then the unit digit position. If the current weight is
equal to the previous weight, it will continue to take
another reading. On the other hand, if the current weight
does not match the previous weight, it will recycle and
count down again. If the current weight is equal to the
previous weight on the second reading, it will read the
device again and if the current weight is equal to the
previous weight on the third reading it will return to
show a correct reading. It should be noted that on the
first reading the current weight will never be equal to
the previous weight because the current weight has been
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set to an impossible value. After the reading sequence has
been repeated and a predetermined number of consecutive
reading égquences are identical, the multi digit number has
then been determined accurately and the microprocessor can
present an output in any suitable form desired.

It can be seen that a plurality of readings is taken
and at least two consecutive equalized readings are re-
quired in order to consider it to be a correct reading.

If there are less than two consecutive equalized readings,
an error signal is provided and the system recycles. How-

_ ever, there is a predetermined number of recycles that the

system should take until it is considered a total error.

Although an illustrative embodiment of the inven-
tion has been shown and described, it is to be understood
that various modifications and substitutions may be made
by those skilled in the art without departing from the
novel spirit and scope of the present invention.
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THAT WHICH IS CLAIMED 1IS:

1. A method of presenting dynamically changing time-
‘multiplexed numbers which comprises the steps of:

providing a reading sequence by (a) reading a first
series of bits to obtain a first digit; and (b) thereafter
reading a second series of bits to obtain a second digit; s

storing the two digits obtained;

repeating the reading sequence at least twice;

comparing the two digits from each reading sequence
against the two digits from the previous reading sequence;

if two consecutive reading sequences are not iden-
tical, then continuing to repeat the reading sequence; and

if two consecutive reading sequences are identical,
then providing an output representing a multi-digit number.

2. A method of presenting dynamically changing time-
multiplexed numbers which comprises the steps of:

providing a reading sequence by (a) reading a first
series of bits to obtain a first digit; (b) thereafter
reading a second series of bits to obtain a second digit;
(c) thereafter reading a third series of bits to obtain a
third digit; and (d) thereafter reading a fourth series of
bits to obtain a fourth digit;

storing the four digits obtained;

repeating the reading sequence at least three times;

comparing the four digits from each reading sequence

~ against the four digits from the previous reading sequence;

if three consecutive reading sequences are not iden-
tical, then continuing to repeat the reading sequence; and
if three consecutive reading sequences are identical
then providing an output representing a multi-digit number.

3. A method as described in Claim 1, wherein said

reading sequence is repeated three times.

4. A method as described in Claim 1, including the

SUREAD
OMFIL
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step of limiting the number of total reading sequence re-
peats if two consecutive reading sequences are not iden-

tical.

5. A method as described in Claim 4, in which said
limiting step comprises the steps of initializing a counter
to the maximum number of counts desired and varying the
counter in response to each repeated reading sequence, and
providing an error signal if the counter reaches the maxi-

mum value.

6. A system for presenting dynamically changing
time-multiplexed numbers, which comprises:

means for providing an analog signal representative
of a number to be presented;

means for converting the analog signal to binary
coded digits;

means for multiplexing said binary coded digits;

means for reading a first series of bits to obtain
a first of said binary coded digits, and thereafter reading
a second series of bits to obtain a second digit of said
binary coded digits;

means for storing the two digits obtained;

means for repeating the reading sequence at least
twice;

means for continuing to repeat the reading sequence
twice over and over until at least two consecutive reading
sequences are identical; and

means for limiting the number of total repeated

reading sequences.

7. A system as described in Claim 6, wherein said
reading means further includes means for thereafter reading
a third series of bits to obtain a third digit of said
binary coded digits, and thereafter reading a fourth series
of bits to obtain a fourth binary coded digit; and said
storing means includes means for storing the four digits
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obtained.
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