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A process and an apparatus for trans-
ferring information representing a plurality
of parameters which are each indicated by a
- plurality of digits of different weight. The pa-
| rameters may represent a plurality of measu-
rable states of an arbitrary type, e.g. two co-
ordinates on a display, the parameter value
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being a measure of the state. The most im-
portant digit is first transferred from all the
parameters in a predetermined sequence,
and then the digit nextin importance from all
the parameters in the same predetermined
sequence, and so on, until a desired accuracy

or resolubility for the parameter values has 3 ~{p

been achieved, depending upon the state of
operation, and transfer of information is then
discontinued so that the row of digits is not

necessarily transferred entirely. This is achie-
ved by the connection, shown in fig. 1, bet-
ween the registers (1, 2, 3, 4), the buffer regi-
ster (6) and the main register (5), from which

the information is read out serially.
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A process and an apparatus for transferring information

- representing at least two parameters

-— _— et e o

- The .invention.relates.to.a.process..for .transferring

information representing a plurality of parameters which

- are each defined by a plurality of measureable states

of an arbitrary type, the parameter value being a
measure of the state. The invention will be explained
below substantially with respect to the case where there
are two parameters which define their respective co-
ordinates in a two-dimensional system of co—ordinateé.
If the system of co—ofdinates e.g. belongs to a display,

an image matrix used for optical feading of e.g. alpha-
numeric characters.

The resolubility of the parameters depends upon the
number of digits each parameter contains in a given
system of notation. As the time of information transfer
is proportional to the total number of digits it will be
appreciated that a known serial transfer of all the para-
meter digits will take an unnecessarily long time if, in
a given case, a significantly lower resolubility will
suffice, e.g. for representing an image of a number,

than is needed to represent a more complicated pattern.

The object of the invention is to provide a process for
transferring information from two or more data sources,
in which the information is serially transferred in data
groups each of which contains a single bit from each
data source, said process permitting a variable resolu-
bility to be achieved in a very simple manner so that
the transfer of information may be adapted in particular
to rate of transfer and sensivitity to noise, depending
upon the necessary and sufficient resolubility.
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This object is achieved by arranging each data source so :

as to represent a parameter, such as a co-ordinate in a

system of co-ordinates, so that the weight of each digit

in a parameter represents a predetermined digit position
5 in the corresponding data source and by interrupting the

transfer of the row of digits thus produced when the

transferred parfiél row'represents each parameter with

a predetermiﬂed accuracy. By combining the features of

a front portion of the digit row representing with

10 reduced resolubility all the parameters and of inter-

' rupting the transfer of the row, as stated, the re-
solubility and transmission time can be varied according
to the number of digits in sequence which are included
in the transfer of information.

15 As the weight of the digits in- said row of digits thus
gradually decreases it 1s, as stated in claim 2,
expedient to have the digit of the greatest weight,
which originates from the most important parameter to be
transferred, iﬁ the front of the sequence.

20 As according to the invention the digits are arranged in
groups of uniform weight, there will be empty places in
the seqﬁence of the digits if only one of the parameters
contains fewer digits than the other parameters. These
emp%y places may advantageously be used for digits for

25 error detection or flag characters, as stated in claim 3.

The invention is not restricted to a specific system of
notation since each digit may be represented by an
electric voltage having a plurality of discrete voltage
levels corresponding to the radix of the system of

30 notation. Owing to modern technology developed for
binary information, the invention is preferably carried
out in the binary system of notation. '
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The invention also rélates to an apparatus for carrying
~out the process,-said-apparatus-being-of the type
described in the introductory portion of claim 4. The
apparatus is characterized by the-coupling of registers
v ge-defined in the-characterizing -portien-of- ¢laim 4;-which
“in connection with said buffer register provides simple
means for dynamic variation of resolubility, the buffer
register being arranged to transfer its information to
' tHe main register when the plurality of digits necessary
10 for the desired resolubility has been read from the last-
mentioned register in the sequence, the remaining portion
of the digits in the digit row being erased by,parallel
transfer of the information in the buffer register to
the main register. S ' o
15 Claim 5 defines means which are particularly appropriate
for carrying out the process of claim 3.

" In addition to the examples alfeédy mentioned, the
invention is a great value in many other applications.
For process monitoring e.g., the invention allows a

20 large'number of éarameters to.be monitored rapidly in
succession with a relatively rough resolubility corre-
sponding to predetermined maximum and minimum values of
the parameters, and permits an automatic increase in
resolubility for accurate determination of a parameter

25 value which in the rough resblubility should exceed the
predetermined limits. Similar advantages can be achieved
in connection with recognition of two or multidimensional

. .patterns, e.g. in connection with radar images, aids for
the partially sighted, detecting of the outline of

30 objects on_a conveyor belt, etc.

The invention will be explained in more detail in the
following description of some embodiments with reference
to the drawing, in which
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fig. 1 shows a first embodiment of the. apparatus of the
invention,

fig. 2 shows another embodiment, and
fig. 3 shows still another embodiment in conmection with

a light-sénsitive matrix for optical reading of two-
dimensional patterns. '

. Fig. 1 shows a first embodiment of the apparatus of the

invention, said embodiment comprising a plurality of
registers 1, 2, 3 and 4, a main register 5 as well as

a buffer register 6 for the main register 5. The regi-
sters 5 and 6 contain sixteen places numbered from top
to bottom, while the other registers each contain four
places, likewise numbered from top to bottom in the
register concerned. The registers 1, 2, 3 and & thus
contain the decimal numbers 9, 10, 3 and &4, respectlvely

The registers 1, 2, 3 and 4 may contain values of
meésurement from a process monitoring system which it is
desired to transmit serially to a central recelver via a
lead L. The duration of this transfer of information will
be p%oportional to the number of bits to be'transferred,
which in this_case is 16, but in other instances where
many more registers of the type 1, 2, 3 and 4 are present,

"the transfer of information may take an excessively long

time; particularly when the system 1s in a monitoring
state where only a rough indication of the many process
parameters is desired.

It being assumed for the present purposes that information
from the registers 1, 2, 3 and 4 is supplied directly
through the buffer register 6 to the main register 5, the
registers 1, 2, 3 and 4 are coupled to the maln register
5, as appears from fig. 1 (for clarity the figure only
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. shows the connections to the first and the last places,
the other.connections being provided in fundamentally
the same mamner), and which entails that the first'four '

. places'in the main register 5 contain the most important
..5. bits .from each of.the.registers.l, 2,.3 .and 4, respect-
ively. The places 4-8 in the main register 5 contain the
four bits of place No. 2 in each of the registers.l, 2,
3 and 4, and so on. This has the advantdge that the row ‘
, of digits read serially from the top of the main register -
10 5 beglns with the most 1mportant bits from each of the
parameter registers and ends with the least lmportant
bits in each of the parameter registers. The receiver
{(not shown) may then be so arrenged that it receives
.?ﬁoniy:afﬁrontﬁﬁraction?Ufsthefrow4offdigits?on the lead L,
15 depending upon the resolubility which 1is desired in the
given case. In addition to the example already mentioned,.
the resolubility may e.g. be: dlmlnlshed if, for a while,
there is much noise in the system. Tt being well-known
that the probability of errors in the reception of the
20 sequence of the digits increases with the number of digits
transferred, e.g. owing to errors of synchronization, the
~invention provides the additionalladvantage that such
errors will with the greatest probability spread on the
least important bits, while the most important bits from
25 each parameter register will be transferred with less
probability of errors.

Instead of the receiver being arranged to cut-off the
last fraction of the digit sequence on the lead L; the
buffer register 6 may according to the invention operate

'30 in the féllowing manner. The buffer register 6 is a
parallel-in/parallel-out register which serves as an
intermediate store for information to the main register
5, and is arrenged to transfer its information to the

. main register 5 when the desired front fraction of the

35 preceding row of digits has been read to the lead L. This
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means that only twelve bits are read to the lead' L in the
example shown in fig. 1; the last four bits (1001) are i
- not-read out,.but_afe erased and replaced by the new row
of digits from the buffer register 6. The timing of the
5 transfer from the buffer register 6 to the main register
5 thus decides the number of bits which in the preceding
digit sequence are read to the 1ead‘L. Each row. of digits
on the lead L can by the use of not shown means be
enlarged so as to contain parity bits and flag characters
10 sb'thatrerror detection may be effected in the.
receiver. ' '

Flag characters and digits for error correction may,
in particular when the source registers do not contain
equally many étorage cells, be expediently input by
15 means of the embodiment shown in fig. 2, where the main
register 5 in fig. 1 is omitted for clarity. The em-
bodiment shown in fig. 2 corresponds in principle to the
embodiment shown in fig. 1, it being observed that the
source registers 1A, 1B, 1C and 1D contain four, three,
20 - two and two storage cells, respectively, and that an
‘additional logic circuit 8 is provided.

Fig. 2 shows all the connections between the source _
registers 1A, 1B, 1C and 1D and the buffer register 6A,
and since the registers 3A and 4A only contain two

25 storage cells each, it will appear that there are two
vacant storage cell places (7A) in the third storage
group of the buffer register 6A. Similarly, there are
three vacant storage cells (7B) in the fourth storage
group. The 1ogic circuit 8 is arranged to receive

30 information from all the buffer register cells which
receive information from the source registers 14,
1B, 1C and 1D and to produce auxiliary digits on the
basis of this which are transferred to the buffer
register cells 7A, 7B. Flag characters may e.g. be
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transferred to the cells 7A, and error correcting digits

~may ‘be. introduced in-the cells 7B. -

This embodiment ﬁay e.g. be used in a process monitoring

" =system- with many-source registers-ins=which.some re-

gisters (1A) may contain many digits for accurate para-
meter Vaiues, while other registers contain fewer digits,
where e.g. two digits (the registers 3A, 4A) may indicate
whether a valve is open or closed. If it is of great

'impoftance to know whether a valve is open or closed,

high priority will be accorded to the associated source
registeér, i.e. it is disposed at the front in the sequence
1A, 2A, 3A, LA ...., and it will then be understood that,
roughly, process monitoring may be effected by using a o
shortened row of digits in the buffer register and main
register, respectively. If the predetermined parameter
values deviate outside a relatively rough margin, a larger
fraction of the row of digits; perhaps. the entire row of
digits may be included by using automatic control means
(not described'here) so as to provide more detailed and
accurate information about the state of the process system.

' Cutting off of a last part of the digit sequence on the'.

" lead L does not have to take place_at a time when equally

many bits from each of the parameter registers have been
transferred, but may also be effected at a time when the
bit last transferred is supplied by the parameter register
1 or 1A so that the parameter value in that register is
transferred with greater accuracy than the parameter

- values in the.other registers.

* Fig. 3 shows a known light-sensitive matrix 10 with 256
:--image-plots and.with associated scanning registers 11,

12. The co-ordinates of the image plots are indicated by
binary numbers, as shown in fig. 3, and in a preferred
scanning method of the registers 11, 12 the co-ordinates
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of the matrix plots receiving a light intensity above

. a given threshold value will appear on the outputs there-
" of. In the figure the.double-hatched areas indicate the

number 2, the co-ordinates of the area stressed by a full
line being 1001, 1010, which sets of co-ordinates will be
followed below, it being remembered that the‘other co-
ordinates, which together define the number 2, are read
according to a predetermined pattern -and treated in the
same manner as will be'describéd below for the arbi-
trarily. selected area indicated by a full line in the
matrix 10. -

At a certain time during the scanning process the co-
ordinates 1001, 1010 will thus be read from the registers
11 and 12, respectively, and be tfansferred in respective
registers of co-ordinates 13 and 14, where the most '

.important bit is at the top of the registers shown in the

figure. The information in the registers 13, 14 is trans-
ferred, according to the invention, to a main register 15,
as appears from the shown connections between the storage
cells of the registers, which entails that a row of digits
like the one_on the lead L in fig. 1 will be produced on

'the serial output U from the main register 15.

In the operatibn described above the maximum resolubility
of the matrix 10 is utilized, which may be useful in

_ connection with complicated patterns, but transfer of an

image of a number does not necessitate maximum resolub;
ility. This appears from fig. 3 which shows that the
number 2 may easily be recognized on the basis of the
single- or double-hatched areas which in size correspond
to 64 such areas in the matrix 10. The latter areas may
be represented by co-ordinates each of which only contains
three binary bits that may be transferred to the shown
scanning registers 16 and 17 which for the purpose of
reading out are arranged in the same manner as the
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scanning registers 11 and 12. The shown converters 18 and
19 provide for conversion to a situation in which only
three co-ordinate bits are transferred to. the registers

- 13 and 14. The bit in the registers 13 and 14 which is
_not used may then be picked up by a parity bit for the

co-o;dinate information, and said parity bits'may,then

be input by means of a circuit 20 and 21.

The embodiment in fig. 3 provides a digit,sequénce on the
output U by means of the converters 18 and 19 where the
reéolubility of the respective co-ordinates differs. For
example, in the transfer of information representing the

image of number, information from the scanning registers

11 and 17 might be read so as to provide for the
accommodation of a single parity bit in the digit
sequence on the output U with good resolubility, the
greatest resolubility being achieved in the width, and -
less resolubility in the heighf, corresponding to the
fact that numbers are usually narrow and tall.

The embodiment shown in fig. 3 may of course be enlarged
to transfer of co-ordinates for three- or multidimensional
information where further co-ordinates might e.g. contain

 information about the intensity of the basic colours in a

colour 1mage. Similarly, there should be more co-ordinate
registers with connections according to the invention to
a longer main register. Each co-ordinate reglster and the
main register may then have interposed between them a
buffer register, as was explained in connection with figs.

- 1 and 2.
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Patent Claims

1. A procesé for~tranéferfing information from two or
more data sources, in which the information is transferred
serially in data groups each of which contains a single
bit from each data source;, characterized 'by_
arranging -each data source (1, 2, 3, 4) to represent a
parameter, such as a co-ordinate in a system of co- -
ordinates, so that the weight of each digit in a para-
meter represents a predetermined digit position in the
corresponding data source, and by interrupting the
transfer of information of the row of digits thus
produced when the transferred partial row represents

each parameter with a predetermined accuracy.

2. A process according to claim 1, ¢ haracter-

i zed by ranking the parameters in priority and intro-
ducing them in the row of digits so that a bit in each -
data group originating from a first parameter is positioned
in front of- another bit in same data group originating

from a second parameter, the first parameter having a
higher priority than the second parameter. |

3. A process according to claim 1 or 2, and where the
parameters are represented by a different number of bits,
characterized by introducing into each data

-group'flag digits and/or error correcting digits on the

place or places in the data grdup corresponding to the
parameters represented by a relatively small number of
bits. '

4., An apparatus for carrying out’the process according
to claims 1-3 and comprising a plurality of source

'registéfg with a plurality of storage cells each of which

being connected for transfer of binary information to the .
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respective storage cells in’a main register, ¢ h-a.r a ¢ -

. terized in that the main register (5) is a
' parallel-in/serial-out register which has a plurality

10

15

20

of storage groups corresponding to the largest amount of

. .storage cells among the source registers (1, 2, 3,.4),

each of said storage groups comprising main register
cells with respective position numbers, and .that the main
memory (5) is arranged to receive source information over
a corresponding parallel-in/parallel-out buffer register
(6) when a predetermined number of the contents of the
main storage cells has been read out so that a main
stbrage cell receiVes'a'bit from a source register cell,
the position and group numbers of the main memory cell h

:corresponding:tOutheasouree"register*numberfandtstorage

cell position, respectively, in the source register.

5. Aﬁ-apparatus-according toclaim4, character -
iz ed in that buffer register cells (7A, 7B), which do

not receive information from a source register (14, 1B,

1C, 1D), are coupled to logic circuits (8) arranged to
produce distinguishing and/or error correcting information,

'-depending~upon“the contents of the buffer register cells’

coupled to the source registers.
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