
EP 0197907 B1 Description The present invention concerns a display device
according to the preamble of patent claim 1. Most so-called graphical
display devices have a pixel oriented image memory, that is an image 5
memory divided into one bit for each picture element or pixel on the
display screen. A display device with the resolution of 1024 x 1024 picture
elements thus has an image memory of 1024 x 1024 bits. If the device can
show several colours there are several such image memories of 1024 x 1024
bits, one for each basic colour. These image memories for the different
basic colours are usually called bit planes. This set of bit planes forms
the total image memory. 10     When information in the image memory is to
be shown on the screen, the contents are read at the rate of the sweep of
the electron beam. A digit 1 in the image memory results in the lighting up
of a corresponding pixel, so that a lit point is shown at the corresponding
coordinate. A zero in the image memory results accordingly in an
extinguished pixel on the screen. Thus, it is understood that an image
memory containing exclusively ones (1) results in a fully lit image, while
an image memory containing 15 exclusively zeros results in a completely
extinguished image. For a colour screen, that is a display device with an
image memory consisting of several bit planes according to the above,
corresponding bit positions are combined in all bit or image planes. If the
bit positions in all image planes that belong to the pixel in question
include zeros an extinguished pixel is shown. If only one bit plane
includes a digit 1 for the bit position corresponding to the concerned
pixel, a lit 20 'pixel is shown in an associated basic colour. If several
bit planes include ones (1) in bit positions corresponding to the concerned
pixel, a lit pixel is shown in a colour constituting a combination of
associated basic colours. To simplify the description of the present
invention, in the following, if nothing else is stated, only image memories
including one bit plane, will be regarded, that is display devices showing
one colour only for lit picture elements. 25     In the display device of
the above type there is no interconnection between the bits in the image
memory. Each bit is completely independent of all the other bits in the
image memory. For example, after the bit pattern of a symbol, such as &,
once is written into the image memory, it is, of course, possible to show
the point pattern for & on the display screen as long as desired. But the
information regarding what bits belong together in the pattern, was lost
when the bits were written into the image memory. Thus, it is 30 not a
simple task to reinterpret the information that is stored in the image
memory. Such a display device is acceptable if the information only is to
be presented or copied.' If, on the other hand, the display device is to be
used in a dialog with the user, where it is required that the computer
should be able to identify which symbol the user is pointing at with a
cursor or a light pen to replace a symbol with another one, read the
information contents (symbol codes) or remove symbols, such a display
device would not be acceptable. 35     A known method to solve this problem
consists of extending the image memory with several bit planes, as with a
colour screen according to the above. In such a case one bit plane includes
the actual image. The other bit planes are used to store the symbol codes
for the symbols of the image to which the different picture elements
belong. This is done by storing the symbol code in the bit positions of the
bit plane that corresponds to the position of the concerned picture
element, that is in principle in the same way 40 as the colour coding
above. In this way it is possible to mark each picture element on the
screen with the symbol code for the symbol to which the picture element or
pixel belongs. A drawback with this method is that it is extremely storage
consuming. This can be illustrated by assuming we have a display device
with a resolution of 1024 x 1024 pixels. This requires an image memory of
1024 x 1024 bits, that is 1 Mbit. Furthermore, we assume we have a set of
symbols of 1024 different symbols, that is 1024 symbol codes, 45 which
requires 10 bits per code. It should be possible to position each of these
symbols anywhere on the screen, that is using a so-called "pixel
resolution". This requires in its turn that each pixel must be allocated 10
bits for the storing of symbol codes. The image memory, thus, has to be
extended by 10 bit planes, that is incorporating totally 11 Mbits. However,
normally only part of the image is filled with symbols, that is most of the
1024 x 1024 positions on the screen are either empty or include purely
graphical, non-symbolic 50 information. This spells big storage waste.
SE-B-431 597 (corresponds to US A-4 591 850) discloses a display device, in
which an image memory generally in the form of the preceding paragraph is
supplemented by an auxiliary memory. The auxiliary memory stores
information on the location of the symbols in the image and a start element
for the presentation of the symbol. The memory requirements are still,
however, very huge since the symbol 55 codes are stored directly in the
image memory. In an attempt to reduce these memory requirements the device
has been made tessel oriented (each tessel being 3 x 3 pixels). This makes
the device very complicated and slow. The present invention concerns a
display device, wherein the storage requirement can be reduced on the order
of 80 to 90%. 60     The characteristic features of the invention will be
apparent from the accompanying patent claim 1. Another advantage which is
also achieved by the display device according to the invention is increased
rapidity, since only one pixel in each symbol needs to be "marked" with the
symbol code. The principles of the invention will now be described below
with reference to one simple embodiment, which is illustrated in the
appended drawing, wherein: 65     Fig. 1 shows the principle of a display
device according to the present invention, 2 



EP 0197907 B1 Fig. 2 shows a block diagram of an embodiment according to
the invention, Fig. 3 shows a flow chart for writing a symbol, Fig. 4 shows
a flow chart for reading the symbols stored in the image memory, Fig. 5
shows the principle for identifying an appointed symbol, and 5      Fig. 6
shows a flow chart for erasing a symbol. Fig. 1 shows the principle of a
display device according to the present invention. A computer D gives
orders to a processor 1 for writing or reading (Fig. 2). This processor
writes symbols into an image memory 2 and an auxiliary memory 3,
respectively, and reads symbols from the auxiliary memory 3. The image
memory 2 consists of a pixel oriented image memory including as many bit
planes as is 10  required for a binary representation of the desired amount
of colours. For the sake of simplicity, there is assumed a monochrome
display device, that is only one bit plane in the image memory. It is to be
understood, however, that the invention is not restricted to this case
only, but that the below described principles can also be applied for an
arbitrary number of colours. The auxiliary memory 3 is organized in the
same way as a bit plane in the image memory 2. Each time 15  the processor
1 writes a symbol into the image memory 2 a digit 1 is written into the
auxiliary or shadow memory 3 in a position that defines the symbol position
in the image. This position usually, but not always, corresponds to one of
the picture elements that make up the symbol, such as the lower left corner
of the symbol. Sometimes, for example in the case of exponents, it can,
however, be appropriate to define the position of the symbol by means of a
picture element that is lying outside, in the example preferably below 20
the symbol. Through this choice, the reading of text information is
simplified, since the position of the symbols in the auxiliary memory can
be made to lie on the same row independent of the symbols being ordinary
letters, exponents or indices. As the position of the symbol in the image
is independent of the colour of the symbol, it is realized that only one
bit plane is required for the auxiliary or shadow memory 3, even in a case
where the image memory includes several bit planes for displaying colour
images. 25     To simplify the description of the present invention Fig. 1
shows a very limited image memory 2 of 16 x 16 bits. From the above
discussion it is realized that the auxiliary memory 3 will then also
include 16 x 16 bits. The auxiliary memory 3 is allocated a line or row
memory 4. Each memory cell in the line or row memory 4 corresponds to a
pixel row in the auxiliary memory 3, that is for the case shown in Fig. 1
the row 30 memory includes 16 memory cells. Those memory cells of the row
memory 4, which correspond to a row in the auxiliary memory that contains
at least one digit 1 indicating that at least one symbol has been placed on
the corresponding pixel row, contain in their turn a pointer or address to
a memory cell in a code. memory 5. The code memory 5 contains symbol codes
corresponding to the symbols included in the image, and the positions of
which in the image are indicated by the ones (1) in the auxiliary memory 3.
The 35 code memory 5 is divided in the following way. The code for the
first symbol on a pixel row in the auxiliary memory 3 is always stored in
the cell of the code memory 5 to which the memory cell in the row memory 4
corresponding to that pixel row is pointing. If on this pixel row
additional symbols have been marked in the auxiliary memory 3, their symbol
codes will be placed in the same order as on the pixel row in the
consecutive memory cells of the code memory 5. When there are no more
symbols present on the 40 concerned pixel row, a special code, such as the
code 0, can be stored in the following memory cell of the code memory 5, in
order to indicate this fact. In the example according to Fig. 1 the pixel
rows 0 and 1 contain no marks for symbols in the auxiliary memory 3. The
line or row memory 4 therefore contains no pointers to the code memory 5.
To indicate that fact, zeros have been stored in the corresponding memory
cells 0 and 1 of the row memory 4. Row 2 in the 45 auxiliary memory 3, on
the other hand, contains position marking ones (1) for three symbols in the
X- coordinates 2, 5 and 12, respectively. Thus, the row memory 4 contains a
pointer to the memory cell ADDRESS 1 of the code memory. This memory cell
contains the symbol code for the first symbol on row 2 in the auxiliary
memory 4 with the X-coordinate 2. The next memory cell in the code memory 5
contains the symbol code for the next symbol on this row with the
X-coordinate 5. Thereafter the symbol code for the 50 symbol with the
X-coordinate 12 on row 2 in the auxiliary memory 3 is stored in the code
memory 5. Since symbols have been marked on the pixel rows 5,8, 10, 11 and
13 in the auxiliary memory 3, the memory cells 5, 8. 10, 11 and 13 in the
line or row memory 4 are pointing in the same way as above, to
corresponding addresses ADDRESS 2, ADDRESS 4, ADDRESS 3, ADDRESS 5 and
ADDRESS 6, respectively, in the code memory 5. In these memory cells, the
address of which defines the starting point 55 for those memory segments in
the code memory 5 that correspond to pixel rows containing symbols, the
symbol code is stored in analogy with the above, for the first symbol on
respective pixel row. The symbol codes for possibly additional symbols on
respective pixel row are stored after the first symbol code in
corresponding memory segments of the code memory 5. It is to be noted that
these memory segments do not necessarily have to be in the same consecutive
order as the pixel rows. This has been indicated in Fig. 1 6o by the
pointer in the row memory 4 corresponding to pixel row 8, pointing to
ADDRESS 4 in the code memory 5, which address is higher than the address
for the memory cell ADDRESS 3 corresponding to the pixel row 10. The
physical locus of the memory segment of the code memory 5 is, thus, not of
importance. 



Furthermore, the length of the memory segments can be variable, depending
on the number of symbols on the different pixel rows. To indicate that
there are no more symbols present on a pixel row, corresponding 65  memory
segments of the code memory 5 can be ended by a terminal code, for example
the code 0. 3    EP 0 197 907 B1 Additionally, it is possible to represent
the memory segments as lists in for example the programming language LISP.
For each memory cell with a symbol code there is a pointer connected to the
following symbol code for the concerned pixel row. The memory cell of the
last symbol code is connected to a pointer to a special terminal cell,
which is common to all memory segments and which indicates that no
additional 5 symbols are present on the row. Such an organization of the
code memory 5 is called dynamical memory allocation. In accordance with a
particularly simple embodiment of the invention, the code memory 5 is
organized in consecutive memory segments, the length of which corresponds
to the maximum number of symbols that normally can be expected on a row. In
this case, if still more symbols are to be contained on a pixel io  row,
the last memory cell in the corresponding memory segment of the code memory
5 can contain a pointer to an address outside of the ordinary code memory,
where a new memory segment is reserved for the last symbol that normally
should have been contained in the original memory segment and for the
remaining symbols. For the below description of a simple embodiment of the
invention according to Fig. 2, it is assumed, for the simplicity of the
discussion, that each row can contain maximally four symbols, that is 15
for each memory segment there are reserved four memory cells in the code
memory 5. If a row contains fewer than four symbols, the corresponding
memory segment of the code memory is ended by a terminal code, for example
zero as above, after the symbol code for the last symbol on the row. The
remaining memory cells of the segment will then be unutilized. A simple
embodiment of the invention will now be described with reference to Figs.
2-6. 20      Fig. 2 shows a block diagram of this embodiment. The structure
and function of it will be described with help of flow charts in Figs. 3
and 4, which show sequential writing and reading, respectively, of symbols.
The processor 1 receives write and read commands as well as data from a
computer. Through an address and control bus as well as through a data bus,
the processor 1 controls data flow to and from, 25 respectively, the image
memory 2. The image, which is shown, is read from the image memory by means
of an image processor 6 and displayed via line buffers 7 on a display unit
8. Initially, sequential writing of symbols is described, with reference to
Figs. 2 and 3. The coordinates of the first symbol are loaded by a
processor 1 into a register 9 with the register fields Y. X, and X'. This
processor 1 also loads the symbol code into a data register 12. Thereafter,
an auxiliary or 30 shadow memory processor 15 reads the contents of a code
memory pointer 10. It contains a pointer to the first memory cell in the
next available memory segment of the code memory 5. The row or line memory
cell corresponding to the contents of register field Y is filled by the
auxiliary memory processor 15 with the contents of the code memory pointer
10, that is this cell in the row memory 4 will point to the first memory
cell in the next available memory segment of the code memory 5. The
auxiliary memory processor 15 also 35  writes the contents of the code
memory pointer into an address register 11 designated always to point to
the current memory cell of the concerned memory segment. The code memory
pointer 10 is then up-dated, so that it points to the next available memory
segment of the code memory. Under the above given conditions, four is
always added to the code memory pointer, since each row is assumed to have
maximally four symbols. 40      Now it is time for the processor 1 to write
the bit pattern of the current symbol into the image or refresh memory 2.
The code for the symbol is stored in a data register 12. To be able to
transfer the bit pattern corresponding to this code to the image or refresh
memory 2, the display device has a symbol memory 13, in which there is
stored information regarding the bit patterns corresponding to the
available symbol codes. An appropriate structure of this information and a
method to write the bit pattern for the concerned 45  symbol are described
in the U.S. patent 4.131.883 and is not an object of this invention. The
advantage with this method is that symbols of arbitrary size and form can
be positioned anywhere in the image, that is with pixel resolution. The
method is based on the use of an address transformation, the symbol code
being inputted in an address transformation memory 14 (Fig. 1) which
converts the code to the address in the symbol memory 13 where the
definition of the symbol starts. In this way it will be possible to reserve
50  different size memory areas in the symbol memory for the different
symbols. After the bit pattern of the symbol has been written into the
image or refresh memory, the symbol is ready for a display on the display
unit. For the information regarding presence and position of the symbol in
the image not to get lost, the auxiliary or shadow memory processor 15
writes the code of the symbol into the code memory 5 in the memory cell
pointed to by the address register 11. Additionally, the position 55  of
the symbol is indicated in the image by a digit 1 being written into the
auxiliary memory in a bit position given by the contents in register 9. The
auxiliary memory processor 15 then signals to the processor 1 that the
symbol has been written, and, in addition, wants to know if more symbols
are to be written. If that is not the case, the writing 



sequence is over. Otherwise the processing will continue to the next block
of the flow chart of Fig. 3. At this 60  step, the processor 1 writes the
coordinates of the next symbol in register 9 and its code in data register
12. Thereafter the processor 1 signals to the auxiliary memory processor 15
that there is a new symbol to be processed. In the next step the processor
15 checks if the next symbol belongs to the same pixel row, that is if it
has the same Y-coordinate as the previous symbol. If that is the case, 1 is
added to the contents of address 65  register 11, so that this register
points to the next memory cell in the concerned memory segment of the 4
EP 0197907 B1 code memory 5. Then the steps: writing of the bit pattern
into image memory 2, writing of the code into code memory 5 and writing of
the position into auxiliary memory 3 for the new symbol, are repeated. This
procedure is repeated until all symbols on the concerned row have been
processed. If the symbol does not have the same Y-coordinate as the
previous symbol, the following steps are 5   instead carried out: reading
of the contents of code memory pointer 10, writing of the address into row
memory 4, writing of address into address register 11, writing of the bit
pattern into image memory 2, writing of the code into code memory 5 and
writing of the position into auxiliary memory 3. When all symbols on the
last pixel row have been processed, the block "END" is finally reached. A
sequential reading of symbols from the memory will now be described, with
reference to Figs. 2 and 10  4. Before the description of a sequential
reading starts, the reason for dividing the register 9 into three fields Y,
X and X' will be further explained. In the present example (a display
device of 16 x 16 pixels) the whole register 9 can have a length of 8 bits
(one byte). The Y-field or Y-register can occupy four of these bits, the
X-field or X-register can occupy one bit, and the X'-field or X'-register
three bits. The reason for 15  dividing the register into these fields is
that Y suffices as address to the row memory 4, Y + X is needed as address
to the auxiliary or shadow memory 3, and Y + X + X' (that is the whole
register 9) comprises the complete coordinate information of the symbol. 20
First the register fields X and Y in the register 9 are cleared by the
auxiliary memory processor 15, that is the reading starts on the first
pixel row. The contents of the fields X, Y of register 9 are now used for
reference to the first memory cell of the auxiliary memory 3, for example
with the length of 1 byte or 8 bits. The contents of this first memory cell
are stored in an X"-register 14. Thereafter a test is made in a priority 25
decoder 16 whether this register contains 1 (one) in any position, that is
if this memory cell contains any symbol mark. If that is the case, the
first memory cell in the row memory 4 is read. This cell contains the
address to the first symbol code in the code memory 5 for this pixel row.
This address is stored in the address register 11. After that, the address
register 11 is utilized for reading the symbol code of this address. The
symbol code is stored in data register 12. The processor now has all
necessary information on 30  the concerned symbol, namely the coordinates
of the symbol in the X-, Y- and X'-fields of register 9 and the symbol code
in the data register. The auxiliary memory processor 15 now waits until the
processor 1 has read this information. Thereafter, the most significant bit
of the X"-register 14 is cleared, that is the bit that corresponds to the
first pixel position on the row. Because, if there is a symbol in this
position, this symbol has already 35  been processed in the previous step.
It is thereafter tested if more symbols are marked in the first memory cell
of the auxiliary memory, that is if the X"-register contains a one (1). If
that is the case, 1 is added to the address register and the next symbol is
read from the code memory 5 according to the above. Eventually the
X"-register will not contain any more ones (1), which means that there are
no more symbols present in this memory cell of the auxiliary memory 3. Then
a one (1) is added to the fields X, Y, of 40  register 9, that is the
register is updated for the access of the next memory cell in the auxiliary
memory 3. The above process is repeated until the X-, Y-fields of register
9 contain solely ones (1). At this stage the last memory cell in the
auxiliary memory 3 has been reached. After having tested this memory cell
as well with regard to the contents of ones (1), the sequential reading is
terminated. The erasing of a symbol is now described with reference to
Figs. 5 and 6. 45      The erasing occurs in two steps. In the first step a
symbol is pointed to and identified, and in the second step the identified
symbol is erased. Initially the identifying process will be described more
in detail, with reference to Figs. 5a and 5b. Figs. 5a and 5b show the
auxiliary memory 3 and contain the same bit pattern as in Fig. 1. When the
operator works against the screen, he has a cursor for help. He can move
the cursor with help of keys, so   mouse, roll ball, light pen or similar.
Suppose, the operator has moved the cursor to the coordinates 9, 11 {X, Y),
as in Fig. 5a. There he has "hit" a symbol's bit pattern. For the sake of
simplicity, we assume that the bit pattern hit by the operator belongs to
the symbol that is indicated in the point 11, 10 (X, Y). The operator now
gives the order that the symbol be erased by for instance pushing an erase
key. Since it is not certain that the position of the cursor in the image
coincides with the symbol indication in 55  the auxiliary memory 3 for the
concerned symbol (as in this case), the system first has to check to which 



symbol the operator refers. First it is checked whether there is a bit mark
in the auxiliary memory 3 with the same coordinates as the cursor. That is
not the case in the above example. This is then followed by a corresponding
check of coordinates around the cursor position. The consecutive order for
these tests has been indicated in Fig. 5b. From the same figure it becomes
evident that the search takes place in a spiral 60  around the cursor
position. In the example the spiral search occurs counter-clockwise, but it
could as well have occurred clock-wise. Furthermore, it is realized that
the search does not necessarily have to be carried out in a spiral around
the cursor position, but that any algorithm that guarantees that all
coordinates are checked, is applicable. In the above example the check
condition will for the first time be fulfilled in the coordinates 7, 11, 65
which in Fig. 5b has been given test number 10. The symbol codefor this
point is found in the code memory 5    EP  0 197 907  B1 5. Now the symbol
memory 13 is searched for checking whether the cursor is situated within
the bit pattern of the symbol. The examination of the bit pattern of the
symbol can be done for example according to what has been disclosed by U.S.
patent 4.131.883. In the shown example the cursor will not be within the
concerned symbol, and the search will continue. It is not until in position
11,10 (indicated in Fig. 5b by test 5  number 19) that the next "hit" is
received, and there it also appears that the cursor position is within the
bit pattern of the symbol. Since the correct symbol now has been
identified, the desired erasing can take place by writing zeros (0) into
the image memory, auxiliary memory and code memory for the concerned
symbol. An erasing in the image memory can be done for example according to
what has been disclosed by U.S. patent 4.131.883. The above described
search schedule is described in detail in the flow chart of Fig. 6. As is
evident from Fig. 6, the cursor can, after identifying an appointed symbol,
be moved to the symbol indication in the auxiliary memory 3, if this is
desirable. This step is, however, not necessary. If instead of just erasing
the symbol, it is desired to replace it by a new symbol, the new symbol is
written into the image memory in the location of the erased symbol. This is
done according to the flow 15 chart of Fig. 3. In the above, the invention
has been described with reference to an example of an embodiment with very
low resolution. Such a poor resolution (16 x 16 pixels) is, of course, not
applicable in practice. Below will therefore be discussed the storage
requirement of a more realistic resolution of 1024 x 1024 pixels.
Furthermore, a symbol set of 4096 symbols is assumed. It is also assumed
that an image maximally 20  contains approximately 128 rows of 160 symbols.
Under these conditions the following comparison with the known method for
symbol representation and the present invention, is relevant. The known
method requires: 1024 x 1024 x 12 bits = 1 572 864 bytes 25 for storing the
position and code of the symbols in the image. In addition at least one
further bit plane is required for storing the bit pattern of the symbols
for display. In accordance with the invention and under the same conditions
(each memory cell contains2 bytes or one word) the following is required:
30 30                           AUXILIARY MEMORY:        1024 x 1024 bits =
131 072 bytes ROW MEMORY:                   160 words =      320 bytes CODE
MEMORY:             128 x 160 words =   40 960 bytes or in total:
172 352 bytes 35 that is, only 11% of the earlier storage requirement. Nor
in this case has the storage requirement for storing the bit pattern of the
symbols been included. This requirement is the same in both cases. From the
above comparison it is appreciated that the invention brings about an
important saving as for storage requirement. For a higher resolution and/or
bigger symbol sets, this saving will be even bigger. 40     It has also
proven that the present invention leads to a considerable speed-up of the
display device processing in relation to the prior art. As regards
hardware, the processor 1 and auxiliary memory processor 15 may, for
example, comprise one of the processors Z80, 6809. For a higher image
resolution for example one of the processors 68000 or 80286 would be more
appropriate. However, it is not necessary that both processors comprise the
same 45  microprocessor. Also combinations thereof are conceivable. For
explanatory reasons only a simple embodiment of the invention has been
described above, with reference to the Figures. One realizes as an
alternative, for example, that the row memory 4 may instead be comprised of
a column memory including a pointer to a code memory for those columns in
the auxiliary memory 3 that include symbol marks. 50 Claims 1. A display
device for displaying graphical information, in the form of point patterns
forming symbols 



of an arbitrary size and shape, each symbol being allocated a unique symbol
code, as well as in the form of 55   non-symbolic information, on a display
unit (8) of a raster-scan type, comprising: a symbol memory (13) storing
information on the point patterns of the available symbols; an image memory
(2) storing all graphical information to be displayed on the display unit;
an auxiliary memory (3) storing information regarding the location of each
symbol in the image; and a processor (1), by which the symbols in the image
are read into the image memory by processing the 60 information that is
stored in the symbol memory and the auxiliary memory, characterized by: the
image memory (2) being pixel oriented; the auxiliary memory (3) having the
same capacity and division as the image memory (2), each symbol in the
image memory (2) corresponding to a pixel in the auxiliary memory, which
pixel defines the symbol 65 position in the image; 6    EP 0197 907 B1 5.
Now the symbol memory 13 is searched for checking whether the cursor is
situated within the bit pattern * of the symbol. The examination of the bit
pattern of the symbol can be done for example according to what has been
disclosed by U.S. patent 4.131.883. In the shown example the cursor will
not be within the concerned symbol, and the search will continue. It is not
until in position 11, 10 (indicated in Fig. 5b by test 5 number 19) that
the next "hit" is received, and there it also appears that the cursor
position is within the bit pattern of the symbol. Since the correct symbol
now has been identified, the desired erasing can take place by writing
zeros (0) into the image memory, auxiliary memory and code memory for the
concerned symbol. An erasing in the image memory can be done for example
according to what has been disclosed by U.S. patent 4.131.883. 10     The
above described search schedule is described in detail in the flow chart of
Fig. 6. As is evident from Fig. 6, the cursor can, after identifying an
appointed symbol, be moved to the symbol indication in the auxiliary memory
3, if this is desirable. This step is, however, not necessary. If instead
of just erasing the symbol, it is desired to replace it by a new symbol,
the new symbol is written into the image memory in the location of the
erased symbol. This is done according to the flow 15 chart of Fig. 3. In
the above, the invention has been described with reference to an example of
an embodiment with very low resolution. Such a poor resolution (16 x 16
pixels) is, of course, not applicable in practice. Below will therefore be
discussed the storage requirement of a more realistic resolution of 1024 x
1024 pixels. Furthermore, a symbol set of 4096 symbols is assumed. It is
also assumed that an image maximally 20 contains approximately 128 rows of
160 symbols. Under these conditions the following comparison with the known
method for symbol representation and the present invention, is relevant.
The known method requires: 1024 x 1024 x 12 bits =1 572 864 bytes 25 for
storing the position and code of the symbols in the image. In addition at
least one further bit plane is required for storing the bit pattern of the
symbols for display. In accordance with the invention and under the same
conditions (each memory cell contains 2 bytes or one word) the following is
required: 30 AUXILIARY MEMORY:        1024 x 1024 bits =   131 072 bytes
ROW MEMORY:                     160 words =      320 bytes CODE MEMORY:
128 x 160 words =   40 960 bytes or in total:
172 352 bytes 35 that is, only 11 % of the earlier storage requirement. Nor
in this case has the storage requirement for storing the bit pattern of the
symbols been included. This requirement is the same in both cases. From the
above comparison it is appreciated that the invention brings about an
important saving as for storage requirement. For a higher resolution and/or
bigger symbol sets, this saving will be even bigger. 40     It has also
proven that the present invention leads to a considerable speed-up of the
display device processing in relation to the prior art. As regards
hardware, the processor 1 and auxiliary memory processor 15 may, for
example, comprise one of the processors Z80, 6809. For a higher image
resolution for example one of the processors 68000 or 80286 would be more
appropriate. However, it is not necessary that both processors comprise the
same 45 microprocessor. Also combinations thereof are conceivable. For
explanatory reasons only a simple embodiment of the invention has been
described above, with reference to the Figures. One realizes as an
alternative, for example, that the row memory 4 may instead be comprised of
a column memory including a pointer to a code memory for those columns in
the auxiliary memory 3 that include symbol marks. 50 



Claims 1. A display device for displaying graphical information, in the
form of point patterns forming symbols of an arbitrary size and shape, each
symbol being allocated a unique symbol code, as well as in the form of 55
non-symbolic information, on a display unit (8) of a raster-scan type,
comprising: a symbol memory (13) storing information on the point patterns
of the available symbols; an image memory (2) storing all graphical
information to be displayed on the display unit; an auxiliary memory (3)
storing information regarding the location of each symbol in the image; and
a processor (1), by which the symbols in the image are read into the image
memory by processing the 60 information that is stored in the symbol memory
and the auxiliary memory, characterized by: the image memory (2) being
pixel oriented; the auxiliary memory 13) having the same capacity and
division as the image memory (2), each symbol in the image memory (2)
corresponding to a pixel in the auxiliary memory, which pixel defines the
symbol 65  position in the image; 6    EP 0197907 B1 a row memory (column
memory) (4) allocated to the auxiliary memory, each pixel row (pixel
column) in the auxiliary memory (3) being allocated a memory cell in the
row memory (column memory); and a code memory (5) allocated to the row
memory (column memory) and storing the symbol codes for the symbols that
appear in the image, each memory cell in the row memory (column memory)
including a 5  pointer (ADDRESS 1, ADDRESS 2, ---) to the memory cell in
the code memory (5) that includes the symbol code for the first symbol of
the corresponding pixel row (pixel column) in the auxiliary memory (3) and
the symbol codes for the remaining symbols on this pixel row being
allocated the consecutive memory cells of the code memory. 2. The display
device according to claim 1, characterized by an auxiliary memory processor
(15) for the 10  writing and reading of information into and from,
respectively, the auxiliary memory (3), the row memory (column memory) (4)
and the code memory (5). 3. The display device according to claim 2,
characterized by a coordinate register (9) and a data register (12)
connected to the auxiliary memory processor (15), for storing symbol
coordinates and symbol codes, respectively, in the auxiliary memory (3). 15
4. The display device according to claim 2 or 3, characterized by address
registers (11) that are connected to the auxiliary memory processor (15)
and code memory pointers (10) for storing of addresses to the row memory
(column memory) (4) and the code memory (5), respectively. 20
Patentanspruche 1. Bildschirmgerat zur Wiedergabe graphischer Information
in Form von Punktmustern, die Symbole beliebiger Grol3e und Form bilden,
denen jeweils ein eindeutiger Symbolcode zugeordnet ist, sowie in Form von
keine Symbole darstellender Information, auf einer Anzeigeeinheit (8) vom
Rasterabtastungstyp, 25 -mit einem  Symbolspeicher (13), der Information
uber die Punktmuster der verfugbaren Symbole speichert; einem Bildspeicher
(2), der alle graphische Information speichert, die auf der Anzeigeeinheit
wiederzugeben ist; 30     einem Hilfsspeicher (3), der Information
betreffend den Ort jedes Symbols im Bild speichert; und einem Prozessor
(1), durch den die Symbole im Bild durch Verarbeitung der im Symbolspeicher
und im Bildspeicher gespeicherten Information in den Bildspeicher gelesen
werden, - dadurch gekennzeichnet, daB der Bildspeicher (2) pixelorientiert
ist; 35-    der Hilfsspeicher (3) die gleiche Kapazitat und Unterteilung
hat wie der Bildspeicher (2). wobei jedes Symbol im Bildspeicher (2) einem
Pixel im Hilfsspeicher entspricht, welches den Symbolort im Bild angibt;
dern Hilfsspeicher ein Zeilenspeicher (Spaltenspeicher) (4) zugeordnet ist,
wobei jede Pixelzeile (Pixelspalte) im Hilfsspeicher (3) einer
Speicherzelle im Zeilenspeicher (Spaltenspeicher) zugeordnet ist; und 40
dern Zeilenspeicher (Spaltenspeicher) ein Codespeicher (5) zugeordnet ist,
der die Symbolcode fur die Symbole speichert, die im Bild erscheinen, wobei
jede Speicherzelle im Zeilenspeicher (Spaltenspeicher) eine Hinweisadresse
(ADDRESS 1, ADDRESS 2, ---) fur die Speicherzelle im Codespeicher (5)
aufweist, welche den Symbolcode fur das erste Symbol der entsprechenden
Pixelzeile (Pixelspalte) im Hilfsspeicher (3) enthalt und die Symbolcode
fur die ubrigen Symbole dieser Pixelzeile den folgenden Speicherzellen des
45  Codespeichers zugeordnet sind. 2. Bildschirmgerit nach Anspruch 1,
gekennzeichnet durch einen Hilfsspeicherprozessor (15) zum Schreiben und
Lesen von Information in bzw. aus'dem  Hilfsspeicher (3), dem
Zeilenspeicher *(Spaltenspeicher) (4) und dem Codespeicher (5). -3.
Bildschirmgerat nach Anspruch 2, gekennzeichnet durch ein
Koordinatenregister (9) und ein 60  Datenregister (12), die mit dem
Hilfsspeicherprozessor (15) verbunden sind, um Symbolkoordinaten bzw. 



Symbolcode im Hilfsspeicher (3) zu speichern. 4. Bildschirmgerat nach
Anspruch 2 oder 3, gekennzeichnet durch Adressenregister (11), die mit dem
Hilfsspeicherprozessor (15) und den Codespeicher-Hinweisadressen (10)
verbunden sind, um Adressen fOr den Zeilenspeicher (Spaltenspeicher) (4)
bzw. den Codespeicher (5) zu speichern. 55 Revendications 1. Dispositif
d'affichage pour afficher une information graphique, sous la forme de
reseaux de points formant des symboles possedant une taille et une forme
quelconques et a chacun desquels est affecte un 60  code de symbole unique,
et sous la forme d'une information non symbolique, dans une unite
d'affichage 18) du type a balayage de trame, comprenant une memoire de
symboles (13) m6morisant une information concernant les reseaux de points
des symboles disponibles; une memoire d'images (2) memorisant toute
l'information graphique devant etre affichee sur l'unite 65  d'affichage; 7
EP  0197907  B1                1       c11   M   S  I une mhmoire
auxiliaire (3) memorisant l'information concernant 1'emplacement de chaque
symbole dans l'image; et un processeur (1), a l'aide duquel les symboles
situ6s dans l'image sont introduits dans Ia m6moire d'images au moyen du
traitement de 1'information qui est memorisee dans la memoire de symboles
et 5 dans la m6moire auxiliaire, caract6ris6 en ce que: la m6moire d'images
(2) est agencee sur la base de pixels; Ia memoire auxiliaire (3) possede la
meme capacite et la meme subdivision que la memoire d'images (2), chaque
symbole situ6 dans la memoire d'images (2) correspondent A un pixel situe
dans la memoire io auxiliaire, ce pixel definissant l'apparition du symbole
dans l'image; une memoire de lignes (memoire de colonnes) (4) affect6e A la
memoire auxiliaire, une cellule de memoire situ6e dans la memoire de lignes
(memoire de colonnes) etant affect6e b chaque ligne de pixels (colonne de
pixels) dans la memoire auxiliaire (3); et une memoire de codes (5)
affectee a la memoire de lignes (memoire de colonnes) et memorisant les Js
codes pour les symboles qui apparaissent dans l'image, chaque cellule de
memoire de la memoire de lignes (mdmoire de colonnes) incluant un pointeur
(ADRESSE 1, ADRESSE 2, ---) designant la cellule de memoire situ6e dans la
memoire de codes (5), qui contient le code de symbole pr6vu pour le premier
symbole de la ligne de pixels (colonne de pixels) correspondante dens la
memoire auxiliaire (3), et les cellules de memoire suivantes de la memoire
de codes etant affectees aux codes de symboles prevus pour 20 les autres
symboles dens cette ligne de pixels. 2. Dispositif d'affichage selon la
revendication 1, caracterise par un processeur (15) de la memoire
auxiliaire servant A enregistrer et lire une information respectivement
dens et A partir de la memoire auxiliaire (3), de la memoire de lignes
(memoire de colonnes) (4) et de la memoire de codes (5). 3. Dispositif
d'affichage selon la revendication 2, caracterise par un registre de
coordonn6es (9) et un 25 registre de donnees (12) raccordes au processeur
(15) de la memoire auxiliaire, pour la memorisation respective de
coordonnees de symboles et de codes de symboles dens la memoire auxiliaire
(3). 4. Dispositif d'affichage selon Ia revendication 2 ou 3, caracterise
par des registres d'adresses (11), qui sont raccordes au processeur (15) de
la memoire auxiliaire, et par des pointeurs (10) de la memoire de codes,
utilisees pour memoriser des adresses respectivement dans la memoire de
lignes (mimoira de 3o colonnes) (4) et dens la memoire de codes (5). 35 40
45 50 55 60 65 8    


