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@ A method for displaying a picture image in which pixel
data are divide into groups every 2™ of the data which are
aligned sequentially, the pixe! data of each of the divided
groups are written into the same numbered addresses of
memory elements of 2™, and read out the 2™ pixel data in
parallel, then the data are converted into paralliel to series
{vice versa) so that order of the data may be restored to the
original order thereof. When the pixel data are written in the
memory elements, every at least two consecutive addresses
sequence of the consecutive 2™ pixe! data are changed
according to accessed addresses and at least every two
groups the identical specific numbered pixel data in the
groups are controlled so that they may be written in different
numbered memory elements with each other. In the case of
reading out pixel data from the memory elements, data of 2™
read out of the memory elements of 2™ by any consecutive
addresses are rearranged according to the writing control in
the case of normal display, and in 1/2" reduction display both
vertical and horizontal addresses are multiplied by 2"
according to 1/27 reduction, and the 2™ memory elements
are read out basing on different 2" addresses obtained
according to writing control.
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METHOD FOR DISPLAYING PICTURE IMAGE DATA

BACKGROUND OF THE INVENTION

The present iﬂvention felates to a picture
processing system, particularly to a method for
displaying picture image data stored in a picture image
memory in the case of displaying the data on monitoring
means of display means such as CRT (cathod ray tube),
crystal liquid, plasma etc.

In the case of using a picture image processing
means, there are many cases in which quantities of
information to be processed are larger than the number
of pixels, and accordingly, so as to match with such
conditions freguently there occur cases in which memory
means for displaying the picture images must have
sufficient capacities capable of storing the number of
pixels of the monitoring means.

For example, in a general case the picture image

s
processing means is adapted that a memory means for
disflaying,having four times of capacity larger than
the number of‘pixéls_of a monitoring means is provided,
and in usual only one fourth of capacity area of the

memory means is displayed to perform various

processing. Amohg many kinds of processing there are
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some casesrin which gquantity of information to be
processed may be completed only one picture plane of
the monitoring means, and in other cases quantities of
information to be processed are ranged over the whole
picture images.

In the latter cases, generally, even if addresses
are changed, parts of the picture image are
sequentially displayed, however, the whole picture
image can not be grasped, so that there are some cases
in which appropriate processing can not be carried out.
In order to avoid the above described inconvenience, it
is desired that the picture image in the displaying
memory is displayed on a monitoring means in a reduced
form so that the picture processing may be promptly and
exaétl? performed and so that the whole picture image
may be grasped at a glance.

A simple method for displaying a reproduced
picture on a reduced picture image display monitoring
means from picture image data stored in a memory means
so that, inrgeﬁeral, the picture image may be displayed

and/or reproduced is to thin out reading addresses from

the memory means.

However, in the memory means used for a display of
thé-monitoring means, an -access time T of the memory
means is longer than a timing t for displaying one
pixel (pirture elemént) data on the monitoring means,
so that by obtaining an integer W which satisfies £t x N

2 T, writing each of data of N pixels being arranged in
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time series into the memory means in parallel, reading
the data of N pixels in parallel out of the memory
means, and assembling them in series according to the
original time series within time duration of t x N, the
data are supplied'to the monitoring means as a usual
picture image display.

In order to obtain a reduced picture image of a
half size of that of the original ﬁicture as the
picture image for the display of the monitoring means,
as shown in Fig. 2 by obligue lines, data must be
thinned out every other one pixel in the horizontal
direction. To carry out the above described thinning
out processing twé methods have been proposed.

The first one among the methods is a method in
which a display memory means which has a short access
time is accessed by a half period of usual reading out
period, data for 2N pixels are read out in a period,

when parallel/serial conversion (hereinafter, refer to

"P/S conversion) is carried out, unnecessary data are

thinned out so that for one period every other data may
be those of the pixels of N.

The second method, i.e., the remaining method, is
a method in which two display memories which store
picture image data into the identical addresses are
provided. 1In the method from one of the memories, for
example, a certain address is read out as the LSB (the
lowest significant bit)&[O] and simultaneously as the

next address (for example, an address of the LSB being
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*1") the address is read out of the other memory, and
unnecessary data are thinned out so that those read out
data of 2N pixels may be data of N pixels at P/S
coﬁversion time. |

However, in the above described the first method,

it is required to have a memory element(s) having short

access time which results in rising price.

In the second method, it is also necessary to be
provided with a plurality of display memory means.
Thus, this second method is very uneconomical. In
addition, to obtain a reduced picture image of one
fourth of the original picture or that of one eighth of
the original picture is less economical than obtaining
a redﬁced picture image to a half size of the original

picture.
SUMMARY OF THE INVENTION

It is main object of the present invention to

~obtain a picture image of reduced size faithful to the

original picture on the display of the monitoring means

without reguiring may memory element(s) having short

" access time and any extra memory means for displaying,

in other words the object of the present invention is
to obtain a picture image of reduced size which is
faithful to the original picture by using a

conventional display memory means.
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In order to solve the con?entional problems, it is
fundamental of the method according to the present
invention to display data of pixels according to their
sequence or carry out reduction display. According to
the present invention, to achieve the above described
object memory elements of 2™ which compose the pixel
memory means are numbered sequentially from 0 to 2m—l,
then pixel data are written into the pixel memory Qith
a group of the pixel data of 2™ arranged in time series
which compose a picture image to the identical address
of each of the memory elements, and when monitoring
display is regquired, the written pixel data are read
out of the pixel memory in parallel, and in the case of
rearranging the pixel data in time series, when the
pixel data are written after having been subjected to
series/parallel conversion, by controlling addresses
which are given to the pixel data at parallel/series
conversion time after the pixel data having been read
out, in addition, also controlling the series/parallel
conversion and the parallel/series conversion,
displaying the seguence of the pixel data or reduction
display is fundamentally performed.

When the data are written in the memory means,
conventionally pixel data in time series (2™) were
written in the identically numbered addresses of the
memory elements (2™) according to the order of the
number of the pixel. However, in the present invention

according to the difference of the address to be
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accessed by the memory element, the data are written by
modifyingrthe correspondence between the number of the
memory and the pixel data in time series into the
memory. The reason of the above described is that when
reduced pixel data are read out, since the pixel data

m . - . . ..
of 27 thinned out according to the reduction ratioc are

‘read out as one group, if they have been simply written

into the memory means according to the order of the
memory number in time series, there occurs a condition

. . - m e s
in which necessary data of the 27 can not be obtained,

‘when one parallel reading out of the memcry elements of

2m

-

In order to read out the data written as described
the above in the memory elements so that usual display
or reduction display may be carried out, each of the

memory elements addressed independently is accessed so

that necessary data of 20 may be obtained by one

parallel reading from the memory elements of Zm, and in
the case of reductiqn display, each of the addresses in
$hich necessary data are accommodated when data are
thinned out is respectively read out in parallel
simultaneously, and then theserread out data of 2™ are
displayed by rearrarging these read data in time
series.

By citing an example of one second (1/2) ratio
display, more concrete description will be given as
follows. To address K =0, 1, 2, 3,... of the memory

elements the pixel elements the pixel data of 2™ of the
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(2Kth) pixel data group arerwritten into the (2Kth)
address of the memory elements (numbered by even number
address) by coinciding with the order of the pixel data
with that of the memory elements, the pixel data of 2™
of_the (2K+1.th) pixel data group are written with the
number of the memory elements in the same sequence of
the pixel data, that is, with the order of 1, 0, 3,
2,... 2%1, 2M-2,

Next, when the pixel data are read with the usual
display the pixel data read out of the (2K.th) address
are output to the side of the monitoring means
according to the number of the memory elements, and the
pixel data read out of the (2K+l.th) address are output
to the side of the monitoring means with the number of
the memory elements 1, 0, 3, 2,... 2m—l, 20>
sequéntially.

When the pixel data are read out with a half (1/2)
reduction display, a vertical and a horizontal
addresses which are given to the memory elements are
doubled that of the usual display, and at the same time
pixel data are read from the even numbered memory
elements, and simultaneously through independent
address lines of another system pixel data are read out
of the odd numbered memory elements with a horizontal
address which is made by adding 1 to the even numbered
horizontal address.

Thus, by controlling address data of m bits which

select the memory elements the read out pixel data of
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are assembled to the data in time series and output
to the monitoring side.

In general the smallest reduction ratio of a
picture image obtained only by thinning out the picture
image data without generating distortion in the picture

image by using memory elements of 2™ is 1/2™. 1In this

case it is adapted that usual display, 1/2™reduction

display, 1/4 reduction display, ... 1/2 reduction

display can be freely selected.

=

he order of the picture image data being stored
in the—ﬁemory elements of 2™ is as follows, that is,
with respect to the least significant bit (LSB) address
2" of the memqrf elements (for from address 0 to
address Zm), to the address 0 the pixel data are stored
according merely to their order in sequence of the
number of the memory elements, to address 1 pixel data
which are shifted by 1 in their order are stored
according to the order of the number of the memory

elements. Picture image data being forced out are

entzred t0 addresses of emptied number of the memory

elements generated by having been shifted 1. As

-

describea:the above, the pictufe image data ars stored
by shifting by 1 up to addresses 2™-1 of the memory
means.

By storing the picture image data as described the
above, the thinned out picture image data can be read

out.
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The order of the data to be read out in the usual
case is that the read out pixel data of 2™ are modified
so that they may be arranged in the same order as the
picture image data according to the least significant
bif (LSB) addresses 2™ of the memory elements. 1In the
case of 1/2 reduction display, the vertical address and
the horizontal address are doubled of that of the usual
display, those even numbered memory elements give the

least significant bit (LSB) addresses 2k (k = 0, 1,

2,... m/2) to the memory means through independent

address lines and fead out the pixgl data therefrom,
and the odd numbered memory elements give the least
significant bit (LSB) addresses‘Zkflfto the memory
means and the pixel data are read out of the memory
means. Thus, the addresses of total 2™ are arraﬁged
according to the order of the pixei data.

Generally, in the case of l/2n, reduction display
(n =1, 2,.... m), the vertical addresses and the
hqrizontal addresses are multiplied by 2n, and those
multiplied by 2" vertical and horizontal addresses are
divided into groups of the memory elements at every
memory element numbers 20 through independent address
lines,,and at every the least significant addresses of

Zn, regarding Oth address of the memory elements in the

- memory elements groups, the pixel data read out of

basing 0th address (which means that the data are read
out of by accessing to the 0th address) are read,

regarding the first of the memory elements, pixel date
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read out of basing the first address are read, and
regarding kth memory elements, pixel data read out of
basing on the kth address are read. Thus, the sum of
2™ are read out, and those pixel data are aligned
according to their order.

In the present invention, according to a value of
the lower ranked address, a method for modifying order
of the pixel daté being stored, a method for reading
out the pixel data by changing addresses to be accessed
at every pixel memory according to an object to be
displayed (usual display, reduction display) and the
lower ranked address 2m; and basing on a method of
rearranging tﬂe order of pixel data basing on the
object, thus, order of the pixél data are appropriately

selected to achieve usual display or reduction display.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic block view of one of
embodiments of the present invention;

Fig. 2 is a view illustrating a method for
thinning out pixel data in this embodiment;

Fig. 3 is a view showing correspondent size of a
memory with that of a picture plane in the embodiment;
Fig. 4 is a view illustrating composition of

picture image data;

Fig. 5 is a diagramatical view of a memory block;
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Fig. 6 is a detailed view of a writing circuit of
a picture image memory;

Figs. 7(A),7(B) and 7(C) are views which explain

status of writing data;

Fig. 8 is an illustration view of a reading
circuit;

Figs. 9(A), 9(B) and 9(C) are explanation views of
reading out and P/S conversion in the case of reduction
display; 7

Figs. 10(A) and 10(B) are views explaining the
normal display;

Fig. 11 is a detailed view of a writing circuit of
the other embodiment; |

Fig. 12 is a detailed view of the reading c@rcuit
of the embodiment shown in Fig. 1l1; and

Figs. 13 and 14 are detailed views explaining the

block circuit shown in Fig. 12.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, the present invention will be
concretely explained in the cases of 1/2 reduction
display and usual display (magnification is 1) basing
on the following embodiments.

As shown in Fig. 3, the embodiment is provided
with a display memory 1 having size of horizontal
length x vertical length being 2048 x 2048, and there

are some cases in which the display memory 1 is
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displayed on a CRT monitor 2 having a picture plane

size of 1024 x 1024. 1In usual, a memory area (ln) is

equal to the size of the picture plane of 1024 x 1024.
Picture image data stored in the display memory 1

comprises, for example, as.shown in Fig. 4, picture

- data of the number of 4M which are numbered from 0 to

22

22 - 1 according to time sequence thereof. 1In the

case of a color picture imagé display used in a color
plate making system, the amount of the whole
information is 4M x 1 byte x the number of colors,
however, here, information of the 1 byte which
expresses gradation and the number of colors are not
displayed, so that we do not give further explanation
£hereto.

In Fig. 4, the pixel data of 4M are represented
with the number of groups of time sequentially
determined to which they belong and number of locations
of the pixels in the group.

For example, pixel data of 16 (2™ ...24

= 16)
located at the upper corner of the left hand represent
16 déta, that is, data at location numbers of the
pixels in the Oth group, 0, 1, 2, ..9, A, B, C, D, E
and F. In the data groups at the upper corner of the
right hand, there are shown 16 pixel data of time
sequentially détermined 127th group. The last data
located at the lower corner of the right hand represent

pixel data of the number of 0 to F in the (218 - 1)th

group.
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Hereinafter, when pixél data are to be shown, they
are indicated as a combination of the group numbers Oth
to (218 - 1)th and the pixel location numbers 0 to F.
Pixel data in the groups from the 0th group to the (218
- 1) group are divided into 128 groups (128 x 16 =
2048) in the horizontal direction and into 2048 groups
in the vertical direction, so that they may correspond
to the size of the display memory 1 (shown in Fig. 3).

The display‘ﬁemory 1 comprises, as shown in Fig.
5, 16 pieces of memory elements.(M),...(M) which are
disposed in parallel and each having 256K x 1 bit
memory capacity. The display memory 1 composes a
memory block (MB) and this memory block (MB) is used as
l bit x 4M in the display memory 1. .

Each of the memory elements (M) is previously
numbered 0, 1, 2, ...,E and ¥, respectively.
Hereinafter, each of the memory elements ig indicated
discriminatingly by each of the nuéber.

The memory elements (M) have numbers from 0 to
(1218 - 1), and assuming that picture image déta of
time sequential order are accommodated in the memory
elements according to the address order, and they are
made to correspond to the composition of the picture
image data shown in Fig.4, the 16 pixelrdata in the nth
group are accommodated in the same address in each of
the mémory elements (M), that is, are accommodated in

the nth address.
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Fig. 1 shows a schematic block showing a display
system which can reduce 4M picture to 1M (1024x1024)
picture.

Circuit blocks 3, 4, 5, 6, 7 and 8 are controlled
by a sighal from é microprocessor 9.

A vertical address generating circuit 3 generates
addresses from 0 + & to 1023 + o (here, & is a constant
set up by the CPU 9, and indicates integers from 0 to
1024 which represent shift values in the vertical

direction, and in the case of 1/2 reduction display,

value 0 is set up.), in synchronization with a

horizontal synchronizing signal from the CRT 2.

A horizontal address generator 4 generates
addresses from 0 + g to 1023 + g (here, g is a
constant set up by the CPU 9, and indicates integers
from 0 to 1024 which represent shift values in the
horizontal direction. In the case of 1/2 reduction , 0
is set up.) within one horizontal synchronizing signal
period. |

A display memory writing circuit 5 feeds an
address signal of 4 bits for selecting memory element
to the display memory 1, when data are written.

Picture image data accommodated in a disc 10 are

‘written into the display memory 1 through the display

memory writing circuit 5. The circuits 6 and 7 enable
only when a control signal which indicates reduction

display is given from the microprocessor 9.
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The circuit 6 doubles vertical address generated
in the vertical address generating circuit 3, The
circuit 7 doubles highly ranked 7 bits of the
horizontal address generated in the horizontal address
generating circuit 4.

A P/S conversion control circuit 8 controls a P/S
conversion circuit 11 at the rear stage of the display
memory 1, basing on an address signal of lower ranked 4
bits fed from the horizontal address generating circuit
4, The P/S conversion control circuit 8 operates with
two manners for normal display and reduction display
which are different from each other, in response to the
control signal from the microprocessor 9. Picture image
data written in the display memory 1 are accessed by 18
bits which comprises 11 bits of vertical address from
the vertical address generating circuit 3 and the
horizontal addfess composed of the highly ranked 7 bits
from the horizontal address generating circuit 4.

This address composed of 18 bits is fed to each of
the memory elements (M) shown in Fié.S, and from all
the memory elements (M) data for one pixel are read
out. Reading is carried out every 320ns period (access
time of the memory element is equal or shorter than its
access time),.

The data of 16 pixels read out in parallel tq one
another from the display memory 1 are converted to
series data by a clock of 20ns in the P/S conversion

circuit 11. The series pixel data are converted into
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an analog signal(s) in the D/A conversion circuit 12,

and displayed on the CRT 2 one pixel for every 20ms.

A method for controlling address will be explained

by referring to Figs. 6 and 7, as follows.

Each of the memory elements (M) is accessed by a
memory element address Madd of 18 bits comprising 11
bits vertical addresses 0 to 10 and highly ranked 7
bits Hadd 4 to 10 among the horizontal addresses Hadd 0
to 10. The lower rank 4 bits Hadd 0 to 3 are used to
access (chip select) to the address in the membry
element (M).

When this address Madd is an even number (Hadd 4 =
0y, data of 16 pixels in one group arranged in seguence
order are written by every one pixel data according to

the memory element number, that is, 0, 1, 2,, 3,...E

"and F, sequentially. For example, if they are pixel

data in the 0th group, the first pixel data (0,0)

(pixel location number in the 0th group) thereof are

- written in 0 address of a memory element (M - 0), and

those of the second (0,1) are written in 0 address in a
memory element (M - 1).

When the address Madd to be given to the memory

element is an odd number (Hadd4d = 1), 16 pixel data of

one group are written in time sequence order according
to the memory element number, 1, 0, 3, 2, 5, 4,..@ and
E.

Fér example, if the data are the pixel data in the

first group, the pixel data (1,0) are not written to



10

15

20

25

0126733
-]

the address 1 of the memory element (M - 0), but
written to the address 1 of the memory element (M - 1),
and the pixel data (1,1) are written in-the address 1.

To control fhis writing, as shown in Fig. 6,
instead of usiﬁg conventional horizontal address LSB,
an output Hadd0' of an exclusive OR circuit 13 of which
inputé are LSB (= Hadd0) of the horizontal address and
LSB (=.Hadd4) of the Madd of the memory address element
is applied.

A decoder 14 providing 4 inputs and 16 outputs
generates each of chip select signals CSO0, CSl,r
cs2,..CsF of the respective memory elements (M - 0), (M
-~ 1),..(M - F) from Hadd0', Haddl, Hadd2 and Hadd3, but
if Hadd4 = O,lﬁaddO is equal to Haddo' (Had@05.=
Hadd0), €80, CSi,...,CSF are enabled according to this
order. On the contrary if Hadd4 = 1, then, Hadd0 =
Hadd0', and the CS1, CS0, CS3,..,CSF, CSE are enabled
according to thé afore described order.

As described the above, aépearance of the pixel
data written in each of the memory elements is
illustrated ianig. 7(B). In the case of generating
timing of the pixel data being early (for example,
20ns); the picture data are latched by a latch circuit
being provided additionally according to the select
signals (CS0, CS1, CS2,...,CSF), and the latched 16
pixel data éfe written into the memory element in

parallel at every writing period (320ns).
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Thus, in order to write in and read the latched
picture data from the display memory for 4M pixels
(normally, 1M pixels among 4M pixels are displayed),
tﬁe order of picture data is remained what it is, when
the read out address Hadd4 is an even number, and in
the case of it is an odd number, the order of the
picture data are alternated.

In order to read out the picture data and displayr
in 1/2 reduction, the following steps are required.
That is, setting « and g in the case of the normal
display to 0, doubling the address of Hadd of highly
ranked 7 bits and the address Vadd of 11 bits, reading
out merely addresses of even numbers in correspondence
with the even numbered memory elements (M - 0), (M -
2),(M - 4),...,(M - E), and simultaneously reading out
each of the above odd numbered by adding 1,
respectively, for the odd numbered memory elements (M -
1), (M= 3),...,(M - F). In Fig. 7(B), pixel data to
be féad,put are surrounded by circles, which indicate a
relationrbetween the pixel data and the memory
addresses.

Here, the address produced by doubling the address
in nofmal display means that, as shown .in Fig. 1, the
highly ranked 7 bits of the horizontal address which is
an address of the memory element in the case of ¢{ and B
are set to 0 and the 11 bits of the vertical address

are doubled, respectively.



10

15

20

25

~ 0196733
-19-

In the case of a necessary picture image being
displayed by the normal (0,0) bixel data, display size
is 1024 x 1024, accordingly, address of 10 x 10 bits is
sufficient, and in both the horiéontal and the vertical
addresses are, when of and g are 0, the most Significant

bit is always 0. Therefore, even if displaying address

rfrom this (0, 0) data is doubled; there occurs no

overflow, and, of course, by an address of 18 oits each
of the memory elements is accessed.

An example of a circuit performing the above
described'control is shown in Fig. 8.

As shown in the figure;ren exclusive-OR circuit 17
providing with tworline systeﬁs comprising an address
line (iS) connected with those even nnmbered ﬁemory
elements (M - 0); M~ 2), (M~ 4),.;,(M - E);!énd an
address line 16 connected w1th the odd numbered memory.
elements (M - 1), (M - 3),..,(M - F). The exclusive OR
circuit 17 also works to add l to all the even numbered
addresses. |

That is, when a normal/reduction,dieplay switching
signal EX 1is switched to "1" (corresponds.to high levei
signal [H]), the doubled address wherein &« and F»are 0
is fed to the even numbered memory elements by an
address line 15 through a gate circuit 18, and 7
simultaneocusly an odd numbered address signal to which
1 is added,  (the 1eest significant bitdof the address

signal is Hadd4 generated by inverting the Hadd4), is
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fed to the 0dd numbered memory elements through the

address line 16.
From each of the memory elements data DO to DF are

simultaneously read out at every period (320ns), and

. fed through a latch means 26 to a selector 25.

For example, if the doubled address Hadd4 is set

to be 0 address, data of (0, 0), (0, 2), (0, 4)....are

- read from the even numbered memory elements to D0, D2,

D4, .., and from the odd numbered memory elements data
of (i, 0), (1, 2), (1, 4)....are read to D1, D3, D5,
««o(shown ip Fig. 9(a)).

Thése read out data D are not aligned according to

the time sequence. Accordingly, it is adapted that

when P/S conversion is performed, display data in good

order showﬁrin.Fig. 9(B) can be obtained by controlling
the low rank 4 bits signal of the horizontal address.

VThat is, as shown in Fig. 8, one data are selected
from the 16 output data DO to DF by applying the
selector 25 which selects one data, and instead of
setting 4 bits select signal to be Hadd0, Haddl, Hadd2,
Hadd3, they are switched to the order of Hadd3, Haddo,
Haddl and Hadd2 by the selectors 21 to 24, and thus,
output daia are to be arranged to the order of the time
sequence.

The select signal is sent from the P/S conversion
control circuit 8.

The normél/reduction switching signal EX is set to

[Hl, & control input signal B turns to [H], and either
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input 2 or 3 of each of selectors 21, 22, 23 and 24
which has 4 inputs and selects one of them is selected.

Then, Hadd3 is set as the LSB, and from the selectors

21, 22, 23 and 24 Hadd0, Haddl and Hadd2 are

sequenﬁially output.

In the case of normal display in‘which any given
1M of memory‘area of 4M, the normal/reduction switching
signal EX is turned to é low level signal [L1].

By the signal EX, the gate 18 closes and a gate
circuit 19 is opened. The normal memory element
address in which the vertical and the horizontal
addresses advance by 1 is input as an identified signal
to all the memory elements simultaneously, through the
gate circuit 19 and passing througﬁ the address lines
15 and 16.

Heretéfore, descriptions_are made by assuming the
case of reduction display,.so'that'different writing
manners accdrding'to the case of odd numbered addresé
and that of even numbered address have been explained,
when the pixel data are written.

Accordingly, the select signal to be fed to the
selector 25 is to be controlledrby the LSB Hadd4 of the
horizontal address of the memory element.

That is, since the control input B of the

selectors 21, 22, 23 and 24 is [Ll, input 0 or 1 is

. selected, while according to the control input A to

which Hadd4 is input, either of input 0 or 1 is

selected. In the case of the even numbered address, an
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input 0 is selected at Hadd4 = 0, then Hadd0 becomes
the LSB. In the case of the odd numbered address, an
input 1 is selected at ﬁadd4 = 1, and then the LSB
becomes to Haddl.

Basing on the above described fact, in the
selector 25, when the memory element is an even.
numbered address, the order becomes as D0, Dl1,..DF, and
when it is an odd numbered address, the order is D1,
po6, b3, p2,..,DF and DE. The\exclusive OR circuit 17
And the selector 25 play the same role as that of the
P/S conversion circuit 11 shown in Fig. 1. In Fig. 10
there are shown this reading operation and manner of
P/S conversion.

The above described embodiment relates to the case

of 1/2 reduction display, and by applying the same

method 1/2" reduction display is also possible.

That when there are memory elements of the number
of 2™, the normal display, 1/2 reduction display,..1/2"
reduction display can be achieved has been already
mentioned. Therefore, explanation will be given
regarding a case in which the number of the memory
elements is 16 as another embodiment.

With reference to Fié. 7(c), seqﬁence for writing
pixel data will be described hereinafter.

In 1/16 reduction display, to read out every 16
pixel data from the memory elements of 16, it is
required that from a memory element numbered 0, pixel

data numbered 0 in the Oth group are read to the

0196733
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address 0 of the LSB addresses (Hadd4 to 7) of the
memory elements, and from a memory element numbered n,
pixel data numbered 0 in the nth group are read to the
address n of the LSB of the memory elements. With
reason above described, as shown in Fig. 7 (c),.in an
area diagonal with angles of 45 degree downward in the
range of coordinates from (0, 0) to (F, F), pixelldata
of 0 address of each of the groups are Qritten. .

Next, regarding 1/8 reduction display, to read out
every 8 pixel data erm 16 memory elements, since in
the memory elements numbered 0 to 7 pixel data of 0th
address in each of the groups being written at the 1/16
reduction display, pixel data of 8th address in each of
the groups are written in the memofy elemente numbered
from 8 to F. With respect to ehe LSB address 0 of the
memory element, when pixel data are written into memory
elements according to the order of the element number,
same explanation as the above described 1/16 reduction
display can be applied. , f

Quite same explanations can be also applied to
cases of 1/4 reduction display and 1/2 reduction
display, so that Fig. 7(c) can be drawn.

In Fig. 11 there is shown an example of a writing
circuit, in Fig. 12, Fig. 13 and Fig. 14, there are
shown examples of writing circuits.

With respect to the example of the writing circuit

explanation will be given as follows.
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Difference between the circuit shown in Fig. 6 and
that of this lies in providing an adder 31 to this
circuit instead of the exclusive OR circuit 13.

The memory element number is selected in the
horizontal direction address (Hadd0 - 3), and at the
LSB address (Hadd4 - 7) of the memory eleﬁent, the time
sequence of the pixel data being written and the order
of the memory element number are shifted.

In the adder 31 addresses (Hadd0 - 3) and
addresses (Hadd4 - 7) are added. Overflow resulting
from the addition is neglected, and as shown in Fig.
7(c), according to the LSB address of the memory
element, writing is performed in the predetermined
order. In the case of timing of occurrence of pixel
data being early, a latch circuit (not shown) is
provided, and latched picture image data are latched by

the select signals (CS0, CS1,...,CSF), and then the

‘parallel 16 pixel data are written in the memory

element at every period.

Next, an example shown in Fig. 12 (an example of
writing manner shown in Fig. 11) will be explained.
Difference between the example and that of shown in
Fig. 8 lies in substituting the P/S conversion circuit
8 and the exclusive OR circuit 17 for a new P/S
conversion circuit 8' and an address forming'circuit of
each element 32.

Needless to say that the address doubling circuits

6 and 7 must be vary their setting to 2 times, 4 times,
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8 times, 16 times etc. according to desired reduction
display, and shift values ¢ and p are set to
appropriate shift values such as 0; d/4, g/4, 0/8,
B/8: ®/16, F/16 etc. |

Details of the P/S conversion ciréuit B' are shown
in Fig. 14 and those of the address forming circuit of
each element 32 are shown in Fig. 13. Rearrangement of
the pixel data is completed by functions of the P/S
conversion circuit 8' and the address forming circuit
of each element 32.

In these circuits addresses may be previously
formed in a ROM which addresses the addresses Haddl - 7
and reduction ratio so that necessary pixel data
necessary for each of reduction display cases shown iﬁ
Fig. 7(c) may come out in the order of the data.

Fig. 13 shows an embodiment of the address forming
circuit of each element 32. It is composed of gate
providing selectors (51 - 0) - (51 - F) and adders (52
- 0) - (52 - F), and to an address of each of the
memory elements (M - 0) - (M - F) a shift amount
according to the reduction ratio is added in an adder
52, and the shift amount is selected in selectors (51 -
0)- (51 - F).

In an address Add MO of the 0th memory elemgnt (M
~ 0), the shift amount is always 0 irrespective of the
reduction display. In the normal display a G input of
the selector 51 level [H] is input, and all outputs of

the selector become 0. The shift amount is 0.
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Values of & énd B are, when reduction ratio is
1/2, 0 and 0, when reduction ratio is 1/4, 1 and 0, in
the case of reduction ratio being 1/8, 0 and 1, and
when 1/16, 1 and 1. The selector 51 selects 0 input at
1/2 reduction display, 1 input at 1/4 reduction
display, 2 inputs at 1/8, and 3 inputs at 1/16
reduction display.

An address AddM{ of the Zth memory element (M -0
is divided into 2 groups, that is, they are the
following 2 groups; the first group which includes
even numbered addresses at which the shift amount is 0
in the case of 1/2 reduction displéy, the second group
which includes odd numbered addresses at which the
shift amount is 1 in the same case, and quite the same
at the 1/4 reduction display, in this case the address
is divided into 4 groups. To the 0th group a shift
amount 0 is added , to the first group a shift amount 1
is added, to the second group a shift amount 2 is
added, and a shift amount 3 is added to the third
group. In the case of 1/8 reduqtion display, the
address is divided into 2 groups of 8 addresses, and at
the 0th address of the group shift amount is 0,....and
thus, at the 8th address of the group shift amount is
8. In the case of 1/16 reduction display, the number
of the memory element is the shift amount thereof.

In Fig. 14, there is shown an embodiment of the
P/S conversion control circuit 8' which is composed of

a selectors 71 - 74, an adder 77 and gates 75 and 76.
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In the case of normal display, a signal of level
[H] is input to the gates 75 and 76, and both A and B
turn to [H], then, according to the order of addresses
Hadd0 - 3 of 3 inputs of the selectors 71 to 73, they
are output. At the adder 76 addresses Hadd4 to 7 are
added thereto and are ocutput to the selector 25. Aas
shown in Fig. 7(c), the addresses Hadd4 to 7 are added
to the addresses Hadd0 to 3 as shift amounts.

In the case of 1/2 reduction display, the
addresses Hadd0 to 3 exist at every two addresses,
accordingly, by slipping off the Hadd0 - 3 by 1 (that
is, as the order of Haddl, Hadd2, Hadd3, Hadd0), at.
every 2 addresses the number of the memory elements are
selected and added the Hadd4 to 7 theréto, they come to
be equal to the shift amount in the address direction
of the memory element shown in Fig. 7(c).

In the case of 1/4 reduction display, the Hé&dO -
3 exist at every 4 addresses, éo that by slipping off
by 1 from each of the conditions in the case of 1/2
reduction display, that is, each of the Haddl0 to 3 is
slipped off by 1 (i.e., in the order of Hadd2, 3, 0,
1), at every 4 aadresses memory elements.are selecﬁed
and the Hadd4 to 7 are added thereto, so tHat it comes
to be equal to the shift amount in the address
direction of the memory element shown in Fig. 7(C).L
Then, overflow is neglected.

Since in the case of 1/8 reduction display, the

Hadd0 to 3 are at every 8 addresses, by slipping off
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the Hadd0 - 3 by 1 from the case of 1/4 reduction
display (in the order of H®add3, 0, 1, 2), at every 8
addresses memory elements are selected, and by being
added the Hadd4 to 7 they come to be equal to the shift
amount in the address direction of the memory elements
shown in Fig. 7(c). In 1/16 reduction display, the
Hadd0 - 3 exist at every 16 addresses, so that the

addresses makes a round which results in returning to

- the original order.

The data outputs from the memory elements (M - 0)
— (M - F) are fed to the selector 25 through the latch
circuit 26 at every reading period.

In this embodiﬁenﬁ, for example, as shown in Fig.
7(C), writing and reading pixel data are adapted to be
sequentially slipped off, however, it is needless to
say that if ROM is used, within periodical range pixel
data can be read out with any desired order .
irrespective of the order.

As described the above, the present invention is
to control’w;iting and reading pixel data to the memory

element, and further control arrangement of the read

out data, and therefore the present invention can

realize not only 1/2, 1/4 reduction displays- but also,
in general, up to l/2nrreduction'dispiay.

In the above described embodiment it is premised
on cases in which size of the memory is larger than

that of the picture plane, however, even in the cases
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of the size of the memory is equal to or smaller than
that of the picture plane, this method can be applied.

If switching from normal display to reduction
display or vice versa is performed for blanking
duration Qf a monitor, no disturbance is generated on
the displayed picture image.

Further, in the abové described embodiment,
explanation is given regarding the cases in which the
picture image is displayéd on a CRT monitor, of course,
it is also possible to apply the present method to a
case of printing the picture image (reduction picture
image) with a printer.

As described the ébove; according to the present
invention, it 1is adapted-that addresses to be given to
picture memory means are controlled so that time
sequential picture data may be thinned out by pixel
data corresponding to‘the reduction ratio, accordingly,
a reduced picture image of high fidelity to the
original picture can be obtained, in addition, without
using any high speed memory élement, and without
applying a plurality of picture memory means, but
merely using conventional picture memory means,
reduction picture imégés of high fidelity to the
original picture can be obtained;

. Further, since oﬁly addresses ére changed, for an
instant (for example, 1/30 or 1/60 second) switching to
a normal picture display or a reductiohrpicture display

can be performed.
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WHAT IS CLAIMED 1IS:

1. A method for displaying a picture image in which

pixel data being aligned in order are divided into

- every 2" groups, said pixel data of each of the groups

are written in the same numbered addresses of the 2™
memory elements and read out the 2™ pixel data in
parallel from said 2™ memory elements, and performs

~

parallel-series conversion to display the picture image

- on a picture plane of a monitor, characterized in that:

when the pixel data are written in said memory
elements, at least every two consecutive addresses in
said memory elements of 2™ said memory elements are
accessed, and an ‘order of said consecutive 2™ pixel
data are varied according to said accessed addresses,
identical specific numbered pixel data at least in two

consecutive groups are controlled at least every two

groups of so that they may be written in different

numbered memory elements with each other, in the case
of reading out'pixel data from memory elements, data of
2™ read out of said memory elements of 2™ py
consecutive addresses are rearranged according to said
writing control in the case of normal display, in the
case of 1/2" reduction display Both vertical and
horizontal addresses are multiplied by 2" according to
1/2n reduction, and said y memory elements are read
out basing on different 2" addresses obtained according

to the writing control, basing on said writing and
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reading control, either of normal picture images or

reduction picture images can be displayed freely.

2. A method for displaying a picture image
according to claim 1, wherein when the pixel data are
written in the memory elements( even the numbered
groups of every 2™ consecutive sequential pixel data
are written in 2™ meméry elements according to the
order of the pixel data, and ghe odd numbered groups of
the 20 pixel data are written in the 2m memory elements
by substituting the even numbered pixel data for the

odd ones, respectively.

3. A method for displaying a picture image
according to claim 2, wherein when the normal display
is performed by reading out the pixel data from the
memory elements, data are read out from the 2m memory
elements, if the.LSB address which accesses the memory
element is an even numbe;, a normal picture disblay is
produced by contrélling the monitor according to the
order of the sequence of the memory elements, and in
the case of the LSB address which accesses the the
memory element is an odd number, the normal picture
display is produced by controlling the monitor
according to an order of having been replaced the even

numbered memory element with the odd numbered ones.
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4, A method for displaying a picture image
according to claim 2, wherein in the case of 1/2
reduction display by reading the pixel data from the
memory elements, both the vertical and horizontal

addresses are doubled, an even numbered address is

added to each of even numbered memory elements

independently and to each of odd numbered memory
élementé an Qdd address is added independently, by
reading_out 2™ data every pair of consecutive even and
odd numbered addresses, the read out data from the even

numbered memory in order with the number of the memory

. elements and the read out data from the odd numbered

memory elements in order with the memory elements are

sequentially displayed on the monitor.

5. A method for displaying a picture image

" ~according to claim 1, wherein when the pixel data are

written in the memory elements, an order of the
consecutive pixel data of every 2™ are circulatingly
shifted according to a value corresponding to a memory
element access address to sfore the shifted pixel data
according to the sequence of memory element in the

memory element.

6. A method for displayving a picture image

according to claim 5, wherein when the pixel data are

read out of the memory means for the normal display, by

rearranging the read picture image data of 2™ in
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response to a value of the LSB of access address, the

normal picture display is carried out by the monitor,

7. A method for displaying a picture image
according to claim 5, wherein when 1/2" reduction
picture is displayed by reading out the pixel data from
the memory element, the vertical and the horizontal
addresses are multiplied by 2", dividéd into 27 groups
basing on order of the address number, the LSB
addresses are given to the memory elements and further

n-1

0, 1,...2 are independently given to the memory

elements, 2™ data are read out of the memory elements,
according to a value of each of the LSB 2™ of the
respective access address the data are rearranged to

display 1/2" reduction display by the monitor.
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FIG. 7(C)
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FIG. 9
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