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Display (10) comprises pixels (18) und dots (11).

Pixels (18) are generated dynamically. Dynamic pixels

(18) are generated variable from existing dots By

combining adjacent dots (11, 13, 14, 15), pixels (18)

form a dynamically generated logical unit, with

adjacent pixels (18) overlapping physically.
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Invention Title: "DISPLAY AND METHOD OF CONTROL"

The following statement is a full description of this invention, including the best I
method of performing it known to me:
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The invention relates to a display comprising pixels

and dots, as well as a method of controlling said

display.

In known display of the kind used in video, film and

computer technology, so-called pixels are arranged

u• •along horizontally and/or vertically extending lines.

The pixels generally consist of so-called dots

representing the three basic colours red, green and

a process referred to as additive mixing.

In computer monitors and television receivers the

display is divided into a plurality of pixels arranged

on a fixed grid or raster. Each pixel is controlled

individually, with the pixels addressed from left to

rightand from the top to the bottom, for instance, as

is customary practice for CRT screens.

N
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EP 0 637 009 A2 discloses a method of controlling

active LCD displays in which the dots are arranged in a

mutually offset pattern to form a delta shape, with the

dots of each colour group vertically interonnected by a

control line. Horizontal control is effected pixel-

wise, meaning that the three dots of each RGB pixel are

addressed at the same time. Further, each dot

comprises a memory element and a switching element,

whereby RGB data can be transmitted using synchronizing

1.:0 information, as is the case in conventional monitors,
oo:e

for example.
.9

DE 36 06 404 Al discloses a method of generating

picture elements on a colour display, as well as a

~colour display. The method uses a light gate array of

which the light gates are addressable individually by

means of control circuitry in such a manner that the

desired colour itensity is obtained by controlling the

transmission properties of the respective light gate.

Light sources are disposed behind the light gate to

provide at least two primary colours and are switched

in alternating light cycles at a repetition rate of at

least 25 Hz, with the light gates being controlled

synchronously therewith. Because of the inertia of the

human eye, it is possible for a gate to display the

desired colour.

One drawback of this kind of display is that the number

of pixels is limited by the fixed grid, which limits

the resolution and the picture sharpness as well. The

finer the grid, the higher the resolution, The fineness
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of the grid itself is limited by manufacturing

technology, however, because the cathode ray tubes that

are used for the displays comprise so-called shadow

masks having holes therein which cannot be reduced to

what-

ever size unless one puts up with considerable

expenditures.

Likewise, nLa LCD displays, the integration of a great

o ~numbe of transistors is extremely expensive and very

prone to produce major amounts of rejects.

In LED displays, the placement of the LEDs is

complicated and expensive as their space demand is pre-

determined by their shape.

It is the object of the present invention to provide a

15 display of the aforesaid kind which has a higher

u optical resolution for a given grid.

C* The above object is achieved by a variable generation

of pixels from existing dots, said pixels forming a

dynamically generated logical unit by grouping adjacent

dots so that adjacent pixels are physically

superimposed. In the process, said generation of the

dynamic pixels takes place at a rate high enough not to

be perceivable by the human eye.

A dynamic pixel is supposed to consist of at least as

many dots that it comprises all the basic colours given

by those dots.
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It is another object of the present invention to

provide a method which enables an enhanced resolution

to be obtained for dot-addressed displays.

This object is achieved specifically by a dynamic

generation of pixels wherein a one-pixel logical unit

is formed by grouping adjacent dots, with adjacent

pixels being physically superimposed and the dynamic

pixels being generated by sequential addressing at a

:6.I rate such that said generation is not perceivable by

10 the human eye.

S: When selected to be assembled into a group, the dots

are chosen so that adjacent pixels overlap partly only.

As a result, another dynamic pixel will be formed

between existing, normally static pixels. The pixels

are combined in a manner such as to comprise all basic

colours provided by the dots.

Further advantageous measures are described in the

dependent claims. The invention is shown in the

attached drawing and is described hereinafter in

greater detail.

Figur la-c show various forms of arranging four

dots within a square pixel;

Figur 2a-b show various embodiments of a display

with square pixels, with the wellknown

static pixels being shown within squares

and the dynamic pixels of the invention

within circles;
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Figur 3a-d show various forms of a pixel comprising

Sthe three basic colour dots red, green

and blue;

Figur 4a-b show various forms of a display

featuring different pixel forms, with the

well-known static pixels shown within

squares and the dynamic pixels of the

present invention shown in oval shapes;

Figur 5 shows a display addressed by control

circuitry connected to the dot via a

1  network;

Figur 6 shows the interlaced signal sequence in

the generation of a frame from two

fields;

Figur 7 shows the interlaced signal sequence in

the generation of the inventive dynamic

kit, pixels.

X¢I

As shown in Figs. la to Ic, pixels 12a, 12b and 12c

have a square shape. Pixels 12a, 12b and 12c comprise

regularly disposed dots 11 radiating the basic colours

red (red dot 13), green (green dot 14) and blue (blue

dot 

In Fig. Ib, the pixel consists of red dots 13 and green

dots 14 only. Preferrably, each dot 11 is surrounded

by a mask 21 to obtain a higher contrast between the

dynamic pixels 18. The precise arrangement of the I

'a
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various colour dots 13, 14, 15 is not critical; care

should be taken, however, that the arrangement of the

different dots 13, 14, and 15 should be identical in

each static pixel 17 within a display 

Figs. 2a and 2b show displays 10 and 10a having square

static pixels 17. Static pixel 17 correspond to a well

known grid pattern or raster of display 10 or 10a. The

dynamic pixels 18 shown in a circular form represent

the inventive configuration of display 10 or 10a. Each

dynamic pixel 18 comprises three dots 13, 14 and 

oHoiS ,orepresenting the basic colours, as does each static

,pixel 17.

In contrast to static pixels 17, the dynamic pixels 17
o 00

overlap; they should not overly each other completely,

15 however. High-frequency addressing of the dynamic
0O00

pixels 18 will cause the human eye to be tricked into
0*00

00rn0 "perceiving a more exact representation of the displayed

picture.

In a display comprising rectangular pixels 12a, 12b,

12c, the resolution is increased by:

P (x y (2x 1) (y-l)

pixels, with x being the number of horizontal pixels

and y the number of vertical pixels.

In the displays of Figs. 2a and 2b, this value would

be: 

P (3 1) 3 (2 3 1) (3 1) 6 10 16
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As a result, this display has a resolution of 25 16 

9 instead of 9 points.

t Figs. 3a to 3d show various forms of pixels 16a, 16b,

16c and 16d each comprising three dots 11 for

generating the three basic colours. Dots 11 are

seoaiated by masks 21 to obtain sharp and well-defined

contours.

The dynamic pixels 18 should preferably be formed to

comprise the same number of dots 11. The spatial

10 arrangement of the different colour dots 13, 14, 15 is

not critical. Pixels comprising only two basic colours

*in the form of dots, for example, would suffice for a

less than full colour display of the kind shown in Fig.

i. uilb.

15 Figs. 4a and 4b show displays l0b and 10c formed of

.94. pixels 16a and 1l. with the increase in resolution

being less pronounced than in the case of the aforesaid

square form.

Fig. 5 shows a display 10 connected to control

circuitry 19 through a network 20. Control circuitry

19 allows known dot-addressed displays to be used, of

which the resolution will be increased by the inven-

tion.

In the inventive displays, each dot has a receiver of

its own (not shown) to convert digital information

transmitted through network 20 into luminous intensity

levels for dots 11.
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Network 20 preferably is an optical fiber network.

Control circuitrry 19 combines adjacent dots 11 to form

a dynamic pixel 18 in order to then address these as a

logical unit. Addressing involves high-frequency

repetition, preferably at a rate of 100 Hz.

The inventive display can be used also for interlaced

signals to combine the picture (frame) from even and

odd fields 24, with odd field 24 composed of odd-

numbered lines 22 and even field 24 of even-numbered

10 lines 23.

I* 41C

i The inertia of the human eye causes a picture to form

which is composed of two fields 24. Fig. 6 shows the

1. oc theoretical and Fig. 7 the inventive composition using

dynamic pixels 18. Other pixel shapes are contemplated. 

*II,

V 

h
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The claims defining the invention are as follows:-

1. A display comprising pixels and dots,

characterized in that pixels (18) are variably

generated from existing dots (11, 13, 14, 15), in that

pixels (18) form logical units dynamically generated

by grouping adjacent dots (11, 13, 14, 15), and in

that adjacent pixels (18) are arranged to overlap

'physically.

2. A display as in claim 1, characterized in that the

generation and addressing of the dynamically

overlapping pixels (18) take place at a rate not
44

perceivable for the human eye.

3. A display as in claims 1 to 2, characterized by

each dynamic pixel (18) consisting of at least as many

dots (11, 13, 14, 15) that they contain all basic

20 colours given by dots (13, 14, 

4

4. A display as in claims 1 to 3, characterized by

each pixel (18) comprising at least two different dots

(13) representing basic colours.

A display as in claims 1 to 4, characterized by

each pixel (18) comprising at least one red dot (13),

one green dot (14) and one blue dot 

6. A display as in claims 1 to 5, characterized in

that each dot (11, 13, 14, 15) is adapted to be

addressed individually.

i v A
I



7. A display as in claims 1 to 6, characterized by

dots (11, 13, 14, 15) being arranged on the display in

a regular pattern.

8. A display as in claims 1 to 7, characterized by

each dot (11, 13, 14, 15) being surrounded by a black

mask (21).

9. A display as in claims 1 to 8, characterized by a

control unit (19) individually sequentially addressing

dots (11, 13, 14, 15) to generate pixels (18)

10 overlapping in time.
*.o

A display as in claims 1 to 9, characterized by

Seach dot (11, 13, 14, 15) being adapted to be

controlled by analog signals from a control unit (19).

.o 11. A display as in claims 1 to 9, characterized by F

each dot (11, 13, 14, 15) being adapted to be

controlled by digital signals from a control unit

(19) 

12. A display as in claims 1 to 11, characterized by

dots (11, 13, 14, 15) being connected to a control

unit (19) via a network 

13. A method of controlling a display comprising

pixels consisting of dots, characterized by generating

the pixels dynamically, by grouping adjacent dots to

form logical units each defining a pixel, with

adjacent pixels overlapping physically, and by

generating the dynamic pixels by controlling them at a

rate not perceivably by the human eye.
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14. The method of claim 13, characterized by so

selecting dots to form a pixel that adjacent pixels

overlap in parts only.

The method of claims 13 and 14, characterized by

composing each pixel so that it presents all the basic

colours provided by the dots.

16. The method of claims 13 to 15, characterized by

generating said dynamically generated pixels to

comprise the same number of different dots.

10 17. The method of claims 13 to 16, characterized by

,I said pixels each comprising at least two different
p. 

dots each representative of basic colours.

DATED this Fourth day of September 1998.
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GIA CHUONG PHAN

By his Patent Attorneys

FISHER ADAMS KELLY
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Abstract of the Disclosure (Figure2)

Display (10) comprises pixels (18) und dots (11).

Pixels (18) are generated dynamically. Dynamic pixels

(18) are generated variable from existing dots By

combining adjacent dots (11, 13, 14, 15), pixels (18)

form a dynamically generated logical unit, with

adjacent pixels (18) overlapping physically.
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