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DESCRIPTION 

METHOD AND APPARA'l'US FOR DISPLAYING BITMAP MULTI-COLOR IMAGE 

DATA ON DOT MATRIX-TYPE DISPLAY SCR!.IEN ON WHICH THREE PRIMARY 

COLOR LAMPS ARE DISPERSEDLY ARRAYED 

<Field of the Invention> 

Th.1.s invention re1ates to a method and an apparatus for 

displayi.ng bitmap mul.ti-col.or image data on a dot matr1X;..type 

d1sp1ay screen on which three primary color 1amps consisting 

of11ghtemitt1.ngdiodes(LED)orthelikeared1spersedlyarrayed, 

and more particu1a.rl.y, to a technology for real.iz.ing a ful.l color 

display of high fineness and high quality. 

<Background Art> 

As one of typical examples, description w.11.l. be made for 

a dot matrix-type LED £u11 col.or display apparatus of 480 vertical 

lines and 128 hor:izontal dots. Each of the pixel J.amps Wh1Ch 

are in total 61.440 pieces is an LED multi-color gathered lamp 

1n which LEDs of three prima:c:y colors of RGB (red, green and 

blue) are densel.y arranged. Pixel data for activating one pixel 

J.amp consists of 8 bi.ts for each RGB, that is~ 24. bit data in 

total., and 1.s capab1e of full color expressi.on of 16,777,216 

eo1ors. 'rh.e 1.mage data for one screen is data of ( 61, 440 x 24) 

bits. 

In the ease of a small display screen, the I.ED multi-color 

lamp is used, where each LED chip 1.n RGB is molded in one J.ens 

body, and each of the LED multi-color lamps :Ls evenly arranged, 

as one pixel. l.amp, 1.n a matrix sta.te on a screen. In the case 
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of a large display screen, red LED lamps, green LED lamps and 

blue LBD lamps that are molded respectively in a lens body are 

gathered in an appropriate number to constitute one LED 

multi-color gathered lamp, and the gathered lamps are evenly 

arranged one by one, as one pixel lamp. in a matrix state on 

a screen. 

In both cases .. in order to visua11.ze an 1.mage on the screen, 

one piece of pixel data in the bitmap image data is allotted 

to one pixel lamp in a display screen, and the red lamp. the 

green lamp al'(d the blue lamp in one pixel lamp are respectively 

activated to emit l!i.gbt according to red data. green data and 

blue data included in one piece of pixe1 data. 

Recently, as blue LEDs having high l.uminance has been put 

into practical use, research and development concerning LED 

full-color displaying apparatuses of the dot matrix-type have 

started in ful.1- scale. Former LED display apparatuses have deal. t 

entirely with very simple images such as advertisement messages 

or gui.de messages consti.tuted of characters and des1.gns. Having 

passed such an era, recently, a variety of images, such as 

actua1ly-f1lmed images or computer graphics images that are 

provided on an NTSC video signal used in a regular te1evision 

broadcasting system or a V'l'R1 or on a Hi-vision video signal, 

have become increasingly used. Image technology of a television 

broadeast:ing system has evolved signifi.cantl.y through a long 

history of research and development, and image expression 

performance of the NTSC video signal. or the Hi-vision video signal 

have gone far beyond the e:xpression capability of the ourr•nt 

LED full eolor displ.ay apparatus. Therefore, demand. for higher 

performance in the LED full color display apparatus has 

significantly increased. 

Two approaches are conceived for making the LED full. color 
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d1sp1ay apparatus possess a higher performance. one is to 

increase an array density of the p1.Xel lamps that constitute 

a di.splay screen 1.n order to improve resolution. The other is 

to devise an aspect o~ the image s1gnal process such that the 

NTSC video signa1 or the Hi-vision video signa1 can be adapted 

to the LED fu11 color display apparatus whose physical. expressi.on 

eapab111ty is difficult to be improved, without spoiling, to 

the furthest extent, the hi.gh image-expression ability of these 

signals. 

<Disc1osure of the Invention> 

This invention was made based on the technical views that 

have been described in the previous paragraphs. and an object 

is to realize a full eolor display of high fineness and high 

quality on a dot matrix-type display screen where three primary 

color lmnps are dispersedly arrayed. 

=First Invention~ 

The first invention is specified by the fo1lowing items 

(1)-(7). 

(1) The present invention is a method for displaying bitmap 

multi-color image data on a dot matr:ix-type di.splay screen on 

whi.ch three primary color lamps are dispersedly arrayed. 

( 2) A large number of pixel lamps are even1y arrayed 1.n a regular 

pattern to constitute a display screen, the pixel lamps being 

three kinds of co1or lamps which are a first color lamp, a second 

color lamp and a third oolor lamp, and th~se three kinds of pixel 

lamps being evenly dispersed on the 9,isplay screen. 

( 3) Image data to be displayed on the screen is multi-color 

data o:f a bitmap fo:cmat, in whi.oh one pi.xel. is expressed by a 

gathering of first color data, second color data and third color 

. , .. 
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data. 

{4) A f:trst color data p1ane on a b1tmap image data plane is 

div.ided into a multitude of groups wherein each group is composed 

of a plurality of pixels arranged adjacently to each other; each 

group is made to correspond to each first color lamp on the display 

screen; an action of selecting, :tn. a specified order, the f 1rst 

color data of a plurality of pixels that belong to one group 

:Ls repeated at high speed; and the first color lamp correspondi.ng 

to ea.oh group is activated to emi.t 11.ght according to the selected 

first color data. 

(5) A second color data plane on a bitmap image data plane 

~sd1vided1ntoamultitudeofgroupswhereineachgroupiscomposed 

of a plurality of pixels arranged adjacently to each other: each 

group is made to correspond to each second color lamp on the 

di.splay screen; an action of selecting, in a spee:tfied order, 

the second color data o~ a p1ural1ty of pixels that belong to 

one group 1.s repeated at h:l.gh speed; and the second color lamp 

eor:r:esponding to each group is activated to emi.t 1:1ght according 

to the selected second color data. 

( 6) A third color data plane on a bitmap image data plane is 

divided into a multitude of groups wherein each group is composed 

of a p1ura1:1ty of p:1xels arranged adjacently to each other; each 

group is made to co:r:respond to each third color 1amp on the display 

screen: an acti.on of sel.ect1ng, :1n a spec:1f1.ed order, the third 

color data of a plurality of pixels that belong to one group 

is repeated at high speed; and the third color lamp corresponding 

to each group .is activated to em.it i.ight according to the selected 

third color data. 

(7) The way the f1.rst color data plane i.s grouped, the second 

color data plane is grouped, and the third color data plane is 

g:r:ouped i.s such that the groups aremutual1.yposi.ti.ona11y-shifted 
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on the bitmap image data plane while being partiall.y overlapped, 

interrel.ating with a pos1.t1.ona1-sli1ft 1n the arrays of the f1.rst 

color 1amp. the second color lamp, and the third color lamp on 

the display screen. 

=Second Invention• 

The method of the first invention is Characterized in that 

a total of four pixels, adjacent each other in two rows and two 

columns on said bitmap image data plane. constitute one of the 

groups. 

=Third Invention= 

The method of the first invention is characte:r.1z:ed in that 

a total of nine pixe1s, adjacent each other in three rows and 

three columns on said bitmap image data plane. constitute one 

of the groups .. 

=Fourth Invention= 

'l'he method o:f the fi.rst invention is characterized in that 

a total of sixteen pixels, adjacent each other in four rows and 

four columns on said bitmap image data plane, constitute one 

of the groups. 

=Fifth Invention= 

'l'he method of the first invention is oharacter:ized in that 

sai.d groups having the same· color are partially over1apped on 

sai.d bitmap image data pl.ane. 

=Sixth Invention= 

The method of the first in,,-ent1on is characterized in that 

said groups having the same color do not partially overlap on 

said bitmap image data plane. 

-seventh Invention= 

The method of the first invention is Characterized in that 

regu1arityfororderlyselectingaplura1i.tyofpixelstha.tbelong 

to one group is unified into one. 
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=Eighth Invent1.on• 

'lhe method of the first invention i.s characterized in that 

regularityfororderlyselectingaplural1tyofpixe1sthatbelong 

to one group 1.s d1.fferent among adjacent groups. 

=Ninth Invention~ 

A display apparatus according to the ninth invention is 

an apparatus that operates based on the display method according 

to any one of the fi.rst to ei.ghth i.nvent1.ons, comprising: a dot 

matrix-type di.splay screen section in which sa.i.d fi.rst color 

lamps, said second color lamps and said third color l.amps are 

cU.spersed1y arrayed: an activat:J.ng circuit sect1on for 

individually activating said fi.rst lamps, second lamps and third 

lamps to emit light; an image data storing section for storing 

bitmap multi-color image data to be · displ.ayed; and a data 

distri.but.ion control section for distributi.ng and transferring 

the image data stored in the image data storing seoti.on to sa1.d 

activating circuit section. 

<Brief Descripti.on of the Drawings> 

Fig. 1 is an explanatory view of a pixel lamp array of 

a d~splay screen according to one embodiment of the present 

invention. 

Fig. 2 i.s a sehematic view of bitmap image data, explaining 

the operation of the present invent~on. 

Fig. 3 is an explanatory view of a pixel lamp array of 

a tlisplay screen according to another embodiment of the present 

invention. 

F1.g. 4 is an explanatory view of the pixel. lamp array of 

the disp1ay screen aeeording to another embodiment of the present 

invention. 
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Fi.g. 5 is a diagram of a b1tmap image data plane, explaining 

the operation of another embodiment of the present invention. 

<Best Mode for Carzying Out the Invent1on> 

•Exampie of pixel lamp array of display screen• 

Pig. 1 shows a pixel lamp array according to one embodilllent 

of the present invention. It is needless to say that the array 

shown is not the entire display screen but a part thereof. on 

the display screen. a large number of pixel lamps are regularl.y 

arranged 1n a matrix state at a fixed pitch 1n the vertical and 

horizontal di.rection. 'l'he pixel lamps are three kinds of col.or 

lamps which are: red lamps R, green lamps G and blue lamps Bw 

These 1amps are LED lamps. As described in the baekground art, 

one pixe11amp is not constituted by densely gathering the red 

lamp, the green lamp and the blue lamp. 'l'he red lamps R, the 

green lamps G and the blue lamps B are arranged one by one in 

a matrix state at a fixed pitch regardless of its color, and 

the red lamps R, the green lamps G and the blue lamps B are evenly 

dispersed on the disp1ay screen, res~ectiveiy. 

Note that the •one piece• of the red lamp R, the green 

1amp G or the blue lamp B 1.n this description not only literally 

denotes the lamp that is constituted of one piece of LED chip, 

but also i.s an expression that inc1udes a lamp having a plurality 

of LED chips of the same color arranged densely. 

In the specific example shown in Fig. 1, the red lamps 

Rand the green lamps Gare alternately arrayed on an odd-numbered 

row. and the green lamps G and the blue lamps Bare alternately 

arrayed on an even-numbered row. Note that the green lamp G 1s 

arranged under the red 1amp R, and the al.ternate array of the 

red lamps R and the green lamps G and the alternate array of 

, I . 
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the green lamps G and the blue lamps B are adjacent to each other 

in the array direction. 

'.l'h.e total number of the respective reel lamps R, the green 

lamps G and the b1ue 1amps B on the entire screen has a ratio 

of ( 1: 2: 1) • And, when the red lamps R, the green lamps G and 

the blue lamps B are acti~ated to emit light according to the 

same gradation data, a 1uminance characteristic and a 

characteristic of an activating circuit system for each of the 

red lamps R, the green lamps G and the blue lamps B are selected 

suchthattheentirescreendisplaysawh1teco1or. Specifically, 

when one red l.amp R, two green l.~s G and one blue 1amp B .. which 

are adjacent to each other, are activated to emit li.ght accordi.ng 

to the same grad.at.ion data, light from these four 1amps can be 

seen as white in the human visual system due to selective 

arrangement additive color mixing (which is a relation that 

substantially satisfies 

Y•0.299R+0.587G+O.ll4B). 

a white ba.1.ance 

=Correspondence of image data and a pixel 1amp= 

equation 

As shown in Fig. 2, the image data to be displayed on the 

screen is multi-color data of a bitmap format, in which one p1.xel 

.is expressed by a gathering of red data r, green data g and blue 

data b. Each of the red data r,. the green data g and the blue 

data b consists of 8 bits, and thus the full cclor expression 

of 16,777,216 colors is enabled. 

'!'he red lamps R, the green lamps G and the blue lamps B 

on the di.splay screen and the red data r, the green data g and 

thebluedatabonthebitmap1magedataplanearemadetocorrespcnd 

as follows, and the image is displayed. 

In Fi.g. l, firstly, attention is paid to the red lamp RJ3 

on the display screen. To the red lamp R33, a group of the total 

four pixel data 33, 34, 43 and 44, which are adjacent to each 

. r . 
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other in two rows and two columns on the bitmap image data plane 

of Fig. 2, are made to correspond. From th1.s pixel group {33, 

34 ~ 43 and 44) , the red data r33-+the red data r34....+the red data 

r44-the red data r43 are selected in order, these data are orderl.y 

supplied to an aotivat.1.ng circuit of the red lamp R33, and the 

red lamp R33 is activated to emi.t 11ght according to the red 

data r33-r34-+r44-+r43 sequenti.a11y. Th.is action is repeated 

at a h1.gh speed. For example, a lamp-activation by the data of 

the four pixels 1s circulated in a cycle of 1/120 second. 

Attention is then paid to the green lamp G34 on the right 

side of the red l.amp R33. To the green lamp G34, a pixel group 

(34. 35, 44 and 45) on the bitmap image data plane is made to 

correspond. 'rhis pixel group (34. 35, 44 and 45) is a group that 

partially overl.aps the pixel group (33, 34, 43 and 44) 

corresponding to the red lamp R33 and is on the right side of 

the same. 

From the pixel group ( 34. 35, 44 and 45), the green data 

g34 .... the green data g3S-+the green data g45-+tbe green data g44 

are selected 1.n order, these data are orderl.y supplied to the 

aotivating circu1.t of the green lamp G34, and the green lamp 

G34 is activated to emit 11.ght according to the green data 

g34-+g35-g45..,.g44 sequenti.ally. '!'his action is repeated at a 

h~gh speed, synchronizing with the red color control. 

Next, attention is paid to the green lamp G43 adjacently 

under the red 1amp R33. To the green lamp G43, a pixel group 

(43, 44, 53_and 54) on the bitmap image data plane is made to 

correspond. '!'bis pixel group ( 43, 44, 53 and 54) is a group that 

partially overl.aps the pixel. group ( 33, 34. 43 and 44) 

corresponding to the red lamp R33 and is adjacentl.y under the 

same. 

From the pixel group ( 43 • 44, 53 and 54) , the green data 
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g43-+the green data g44-+the green data g54-+the green data gS3 

are selected in order, these data are orderly suppl1.ed to the 

activating cirou~t of the green lamp G43, and the green lamp 

G43 is activated to emit light according to the green d~ta 

g43 .... g44-.g54-+g53, sequentially. '!'his action is repeated at a 

high speed, synchronizing with the red color control. 

Further, attention is paid to the blue lamp B44 on the 

lower right of the red lamp R33. To the blue lamp B44, a pixel 

group (44, 45, 54 and 55) on the bitmap image data plane is made 

to correspond. '!'his pixel group (44, 45, 54 and 55) is a group 

that partially over1aps the pixe1 group (33, 34, 43 and 44) 

corresponding to the red lamp R33 and is on the lower right of 

the same. 

From the pi.xel group ( 44, 45, 54 and SS) , the blue data 

b44~the blue data b45-the blue data bSS..,.the blue data b54 are 

selected i.n order r these data are orderly supplied to the 

activating circuit of the blue lamp B44, and the blue I.amp B44 

is sequentially activated to emit light according to the blue 

data b44-+b4S-.b5 s-b54. This action is repeated at a high speed, 

synchron~zing with the red color control. 

•Local portion and entire body= 

The local corresponding relati.on that has been described 

above is generalized to the entire body of the display screen 

and the enti.re body of the bitmap 1mage data plane according 

to the same regularity. Referring to the foregoing embodiment, 

there are two ways of generalization. 

In the first method. a plXe1 group (35, 36, 45 and 46) 

on one bitmap image data plane :is made to correspond to the red 

lamp R35 which is two lamps to the ri.ght of the red lamp R33, 

which i.s the starting point in the foregoing description, and 

a pixel. group (53, 54, 63 and 64) on the bitmap image data plane 
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is made to correspond to the red lamp R53 whieh. i.s two lamps 

below the red lamp R33. By generaliz.1.ng the corresponding 

relation to the entire screen. the bitmap image data is developed 

on the di.splay screen, thus the human vi.sual system recognizes 

the image that is devel.oped in such a manner. Accordi.ng to the 

first method, one l.amp of a certain col.or is sequent1.a1l.y activated 

to emit light according to the data for the adjacent four pixels. 

When attention is paid to one piece of pixe1 data of a certain 

color. the information thereof is refl.ected only on one lamp. 

In the second method, a pixel group (34, 35, 44 and 45) 

on the bi.tmap .image data plane is made to correspond to the red 

lamp R35 wh1eh :ts two lamps to the right of the red lamp R33, 

whioh is the starting point in the foregoing description, and 

a pixel group ( 43, 44, 53 and 54) on the bi. tmap image data plane 

is made to correspond to the red lamp R53 which is two lamps 

below the red lamp R33. 

Moreover.. a piXeJ.. group ( 35, 36.. 45 and 4 6) on the bitmap 

image data pl.ane is made to correspond to the red lamp R37 which 

:Ls two lamps to the right of the red lamp R35, and a pixel group 

(53, 54, 63 and 64) on the bitmap image data p1ane 1.s made to 

ooX'l:'espond to the red .lamp R73 which is two .lamps below the red 

lamp R53. 

By generalizing the corresponding relation to the entire 

screen, the bitmap image data is devel.oped on the d.1.spl.ay screen, 

thusthehumanvisualsyste:mrecognizestheimagetbatisdeveloped 

in such a manner. Aooording to the second method, one lamp of 

a oex:tain color is sequ.enti.all.y activated to emit light according 

to the data for the adjacent four pixels. This 1.s siJni1ar to 

the first method. However, unli.ke the fi.rst method, in the second 

method, when attention 1s paid to one piece of pixel data of 

a certain co1or, the info:cmation 01! the data is reflected onto 
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four lamps which are ilmnediately above, under. 1eft and right 

and which correspond to that color, with a slight time lag. 

•Another preferred embodiment= 

A display method, according to the local corresponding 

relation that has been thoroughly deseri.bed above and for 

generalizing the local portion to the entire screen according 

to the second method that has been thoroughly described above, 

w.il.1 be cal.led a f1.rst al.gori thm. Descr1.pt1.on wil.l be made for 

a second algori tbm. which is such where 11 ttle modification :ts 

added to the first algor1 tbm. The second algorithm has the same 

generalization method as that of the £1rst algorithm, but is 

a little di.fferent from the f1.rst al.gorithm in the local 

corresponding rel.ati.on. 

The local corresponding re1ation of the second algorithm 

will be descri.bed in detail. In Fig. l, f 1rstly, attention is 

paid to the red lamp R33 on the display sc:reen. The red lamp 

R33 corresponds to a group of a total of four p.1.Xel. data 33, 

34. 43 and 44 .. which are adjacent to each other in two rows and 

two columns on the bitmap image data plane of Fig. 2. From this 

pixel group ( 33, 34, 43 and 44) , the red data r44-the red data 

r43~the red data r33-the red data r34 are selected in order~ 

these data are orderly supplied to the activating circuit of 

the red lamp R33, and the red lamp R33 i.s sequentially activated 

to eml.t light according to the red data r44-r43-+r33-+r34. Th.is 

act1.on 1.s repeated at a high speed. For example, a 

lamp-activation according to the data of the four pixels is 

c1.rcu1ated in a cycle of 1/120 second. 

Attention is then paid to the green lamp G34 on the r.1ght 

side of the red lamp R33. The green lamp G34 corresponds to a 

piXel group ( 34, 35, 44 and 45) on the bi. tmap image data plane. 

This pixe1 group ( 34, 35, 44 and 45) is a group that partially 

. r . 
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overlaps the pixel group (33. 34. 43 and 44} corresponding to 

the red lamp R33, and is on the right side of the same. 

Prom the pixel group (34 .. 35. 44 and 45), the green data 

g44-the green data g45-the green data 935-the green data g34 

are selected in order, these data are orderly supplied to the 

act1.vat1ng circuit of the green lamp G34. and the green lamp 

G34 is sequent~a11y activated to emit light according to the 

green data g44-+g45-+g3S-g34. This action is repeated at a high 

speed, synchronizing with the red co1or control. 

Next, attention is paid to the green J.amp G43 below the 

red l.amp R33. The green lamp G43 corresponds to a pl.Xel group 

(43, 44, 53 and 54) on the bitmap image data plane.. This pixel 

group {43, 44. 53 and 54) is a group that partially overlaps 

the pixel group (33. 34, 43 and 44) corresponding to the red 

lamp R33, and is below the same. 

From the pixel group ( 43, 44, 53 and 54) , the green data 

g44-1>the green data g43-+the green data g53-+the green data g54 

are selected in order, these data are orderly supplied to the 

act1vating circuit of the green lamp G43, and the green lamp 

G43 ~s sequentially activated to emi.t light according to the 

green data g44-+g43-+g53-g54 • This action 1.s repeated at a high 

speed, synchronizing with the red color control. 

Further, attention is paid to the blue lamp B44 on the 

lower right of the red lamp R33. The blue lamp 844 corresponds 

to a pixel group {44, 45, 54 and 55) on the bitmap image data 

plane. This pixel group (44, 4.5, 54 and 55) is a group that 

partially overlaps the pixel group (33, 34, 43 and 44) 

corresponding to the red lamp R33 and is on the lower right of 

the same. 

From the pixel group ( 44, 45, 54 and 55) , the blue data 

b44-the blue data b45-+the blue data bSS-.the blue data b54 are 
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selected 1.n order, these data are orderly supplied to the 

activating circuit of the blue lamp 844, and the blue lamp B44 

is sequentially activated to emit light according to the blue 

data b44-+b4S-+b55-+b54. This action is repeated at a high speed, 

synchronizing with the red color control. 

According to the above-described regularity~ a 

lamp-aotivat1.on according to the data of the four p.i.Xel.s 1.s 

circulated i.n. a cycle of 1/120 second. This circulation period 

{1/30 second) will be cal.l.eda frame. and each of the 1/120 second 

period obtained by dividing one frame by four is called a field. 

Moreover, the four fie1ds in one frame are sequent1.alJ.y called 

a first field, a second fiel.d. a th1.rd field and a fourth fi.eld 

for distinction. 

In the local correspondi.ng rel.ation of the forego1.ng second 

algor.1tlun, four lamps R33, G34, G43 and B44 are simultaneousl.y 

activated to emit light according to the piXel data 44 (r44, 

g44 and b44) i.n the first field. In the second field, two I.amps 

R33 and G43 simultaneously emit light according to the pixel 

data 43. and two lamps G34 and B44 simultaneously em~t light 

according to the pixe1 data 45. In the fourth field, two l.amps 

R33 and G34 simultaneously emit light according to the pixel 

data 34, and two lamps G43 and B44 simultaneously emit light 

according to the pixel data 54. 

The above-described local correspond.ing relation is 

generalized to the entire screen by the above-described second 

method, wh1.Ch is the seoond algorithm. In a state where the 

genera11zation is performed to the entire screen, when attenti~n 

is paid to one piXel data selected in a certain field, adjacent 

four lamps are simultaneously activated to emit light according 

to the three pr.1.mary color dat4 of the p1xe1 data. 

•Relation with the human visual. system• 
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As it is well known. when the time frequency charaeteristi.o 

and the spati.al frequency characteristic of the human visual 

system are analyzed by dividing them into lmninance information 

and ohromatici.ty informati.on, the 1wninanee info:cmat:i.on has a 

higher sens:iti.vi.ty in the high frequency than that of the 

ohromatici.ty information. Therefore. even if one pixel i.s not 

constituted by arranging RGB lamps adjacent to each other as 

close as possible as .1.n convent.1.onal cases, and if the red lamps. 

the green lamps and the blue lamps are dispersed and arrayed 

at an even pitch to constitute the d1splay screen, deterioration 

in reproductivity of the chromati.ei.ty .1nfoxmat:Lon of the image 

is hardly recognized due to sel.ective arrangement a.4ditive color 

mixing of the human visual system. 

on the other hand, resolution of the image is mainly 

dependent on the luminance information. The display method of 

the present invention does not faithfully reproduce the 

resolution that the bitmap image data originally has. However, 

in the present invention, there is no image infoi:mation to be 

abandoned as in the convent.1.onal data thinning-out method1 and 

reproductivity of the reso1ution .1.s also sufficiently high. 

•Another embodiment= 

The oonsti tu ti.on of the d1.spJ..ay screen portion according 

to the present 1.nvent1.on is one in which a large number of p1xe1 

lamps are evenly arrayed on the screen in a regular pattern, 

and addi tiona.11y, the pixel lamps have three kinds, which are 

a first-color lamp, a second-color lamp and a third-color iamp. 

The three kinds of pixel lamps are evenly ~spersed on the screen. 

A concrete lamp array of the pixel lamps .1.s not limited to the 

embodiment shown in Pig. 1, but the present invention can be 

applied to many lamp array patterns similar to the foregoing 

embodiment. and an operat1.ona1 effect similar to the foregoing 

• !· • 
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embodiment can be obtained. 

Fig. 3 and Fig. 4 show two lamp array patterns that are 

different from the embodiment of Fig. 1. In the embodiment of 

Fig. 3, the red lamp R. the green lamp G and the blue lamp B 

are arrayed in a row direction in this order, and the lamps of 

the three colors are also arrayed in a column direction in this 

order. In the embodiment of Fig. 4, the red lamp R, the green 

lamp G and the bl.ue J..amp B are arrayed in a row d:l.rection i.n 

this order, and in each row, the l.amp array is shifted by a ha1f 

pitch. When the first color lamp and the second color lamp are 

adjacent to ea.eh other in a certain row. the third color 1amp 

is arranged extremely closely to these two lamps in the rows 

above and under the lamps. 

Moreover, i.n the above .. deseribed embodiment, a total of 

four p1Xe1s, which are adjacent to each other in two rows and 

two columns on the bitmap image data plane in Fig. 2, constitute 

one group, and this group corresponds to one p1Xe1 lamp. Th.ere 

oou1d be another embodiment for such. For example, in the bitmap 

image data plane of Fig. 2, a total of three p1Xels, whi.ch a.re 

a pixel to which attention is paid. a pixel on the right side 

thereof and a pixel therebeneath, const1.tute one group. and this 

group .is made to correspond to one pixel. lamp. Al.ternat:Lve.ly. 

a total of ni.ne p.ixels, which are adjacent to each other in three 

rows and three col.wnns on the bitmap image data plane 1.n Fig. 

2, oonstitute one group, and the group is made to correspond 

to one pixel lamp. In addition, a total of sixteen p1Xe1s, which 

are adjacent to each other in four.rows and four colwnns on the 

b~tmap image data plane in Fig. 2, constitute one group, and 

the group 1s made to correspond to one pixel. lamp. In such 

correspondence, an operational effect similar to that of the 

above-described embodiment can be obtained • 

. I . 
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Note that a display apparatus, Wh1ch realizes full color 

display by oombinat1on of LEDs of fo'1r primary colors, is known. 

By evenl.y arraying, in a regular pattern1 such pixel lamps of 

a first ool.or, a second color, a third co1or and a fourth col.or 

to constitute the display screen according to the idea of the 

above-described embodiment, preparing bitmap image data where 

one pixel is expressed by a gathering of data of the first color, 

the second color 1 the third color and the fourth color, and carrying 

out correspondence and distribution control of the data for each 

pixel and each color on the image data plane and eaeh picture 

l.amp of the display screen based on the above-descri.bed idea 

of the present 1.nvention, the operational effect of the present 

inventi.on that will be described below can be real.i.zed similarly. 

=Embodiment of making 16 pixels constitute one group• 

In the above-descri.bed second algorithm, a total of four 

pixels that are adjacent to each other in two rows and two columns 

on the bitmap ~mage data plane constitute one group, and the 

group is made to corr&spond to one lamp. In the third algor1 thm. 

that will be described below, a total of sixteen pixels that 

are adjacent to each other in four rows and four columns on the 

bitmap image data plane constitute one group, and the group is 

made to correspond to one lamp. Fig. 5 is prepared for describing 

such a correspondence. Fig. 5 .i.llustrates the pixel array on 

the b1tmap image data plane by marks. 

Sim1.1arlytotheforegoingdeseription,first1y,attention 

is paid to the red lanq> R33. The red lamp R33 corresponds to 

sixteen p:f.xels denoted by a reference numeral '1' on the data 

plane of Fig. 5, and these sixteen pixels are called a group 

· 1' . Next. at tent.ion is paid to the green lamp G34 on the right 

si.de o~ the red lamp R33. The green 1amp G34 corresponds to sixteen 

pixels denoted by a reference code 'a· on the data plane of Fig. 
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5,, and these sixteen pixels are called a group 'a• . Further, 

attenti.on is paid to the green lamp G43 under the red lamp R33. 

The green lamp R43 corresponds to sixteen pixels denoted by a 

ref erenoe code 'A' on the data plane of Fig. 5, and these sixteen 

pixels are called a group 'A* • Next. attention is paid to the 

b1ue lamp B44 on the lower right of the red lamp R33. The blue 

lamp 844 corresponds to sixteen pixels denoted by a refere.nce 

code 'a' on the data plane of Fig. 5. and these sixteen pixels 

are called a group· •a' . 

The way the pixel.a are divided into each of the four groups 

'1', 'a', •A' and 'a' is suoh that they are mutually 

positionally-shifted on the bitmap image data plane while be1.ng 

partially overlapped as shown 1.n Fig.5, interrelating with a 

posit~onal-shift in the arrays of the red lamp R33i the green 

lamp G34, the green lamp G43 and the blue lamp B44 on the display 

screen. 

The sixteen pixels that belong to eaoh group ·1', 'a', 

'A' and 'a· are d1v1ded into four subgroups, each of which having 

four pixels, as shown in P'i.g. 5, and each of the subgroups are 

oal.1ed a subgroup 0, a subgroupO, a subgroup ¢ and a subgroup 

A. In add::lti.on, the above-descri.bed fiel.d is divided i.nto four 

f~elds, each hav1ng a cycle of 1/480 seconds. For describing 

thi.s, for example, the above-deseri.bed first field i.s assumed 

to consist of a first ·a• f1.el.d, a first "b' fiel.d, a fi.rst • c • 

:field and a first 'd' fiel.d. When the first field is mentioned, 

it indi.cates an entirety of these four fields. 

With regard to the red lamp R33, in the. first field, 

activation is perfo:rmed according to data for the four pi.xe1s 

of the subgroup A .in the group ' l • . In a sequence of: the first 

'a' field-+the first 'b• field~the first 'c' fie1d......,.the first 

'd' fieldi the four pixeis of the subgroup 4 are sequential.1.y 
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se1eeted c1ockwise starting from the upper l.eft pixel.. In the 

second ~ie1d, data of the four pixels of the subgroup ¢ is 

sequentially selected in the same order as described above 

{clockwise from the upper left pixel) • and the red lamp R33 1s 

activated. In the third field, data of the four pixels of the 

subgroup 0 is sequentially selected in the same order as described 

above (clockwise from the upper left pixel), and the red lamp 

R33 is activated. In the fourth f1.e1d, data of the four p.1.xel.s 

0£ the subgroup D is sequential1y selected in the same order 

as described above (clockwise from the upper left pixel) , and 

the red lamp R33 is activated. 

With regard to the green 1amp G34. in the first field, 

activation is perfo:cmed according to data for the four pixels 

of the subgroup A in the group 'a' . In a sequence of: the first 

'a' field .... the fi.rst 'b' field-+the first 'c' field-+the first 

'd' fiel.d, the four pixels of the subgroup A are sequentially 

se1ected clockwise starting from the upper l.eft pixel.. In the 

second fiel.d, data of the four p~xe1s of the subgroup ¢ is 

sequentially selected in the same order as described above 

(clockwise from the upper left pixel) , and the green lamp G34 

is activated. In the third field, data of the four pixe1s of 

the subgroup 0 1s sequential.ly se1ected in the same order as 

described above (clockwise from the upper left pixel), and the 

green lamp G34 is activated. In the fourth f1eld, data of the 

four pixel.s of the subgroup D is sequential1y selected in the 

same order as described above (cloCkWise from the upper l.eft 

pixel), and the green lamp G34 is activated. 

With regard to the green lamp G43, .in the first field. 

activation is performed acoord1ng to data for the four pixels 

of the subgroup A in the group •A' . In a sequence of~ the first 

'a' field--the first 'b' field-+the first 'o' f1eld-+the first 

. , .. 
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'd' field, the four pixe1s of the subgroup A are seqo.ent1a1ly 

selected clockwise starting from the upper left pixel. In the 

second field, data of the four pixels of the subgroup ¢ is 

sequentially selected ~n the same order as described above 

(cloekW!se from the upper left pixel), and the green lamp G43 

is activated. In the th.i.rd fi.el.d, data of the four p1Xels of 

the subgroup 0 is sequentially selected 1.n the same order as 

described above ( ol.ockwise from the upper left p.ixel) , and the 

green I.amp G43 is act1.vated. ln the fourth field. data of the 

four pixels of the subgroup Dis sequentially selected in the 

same order as described above (clockwise from the upper left 

pixel), and the green lamp G43 is activated. 

With regard to the blue lamp B44, in the first field, 

activation is perfor.med according to data for the four p1Xels 

of the subgroup !1 in the group 'a' . In a sequence of: the f i:rst 

·a• f1.el.d-the first • b' field~the fir.st 'c' f1.eld-+the first 

'd' fie1d. the four pixels o~ the subgroup A are sequent1al1y 

selected clockwise starting from the upper 1eft pixel. In the 

second field, data of the four pixe1s of the subgroup 0 is 

sequentially selected in the same order as described above 

(clockwise from the upper left p.1Xel), and the blue 1amp B44 

1.s aet1vated. In the third £1.eld, data of the four pixels of 

the subgroup 0 is sequentially selected in the same order as 

described above ( cl.ocJc.wise from the upper left pixel) , and the 

blue lamp B44 i.s activated. In the fourth field. data of the 

four pixels of the subgroup D is sequentially selected in the 

same order as described above (clockwise from the upper left 

pixel), and the blue lamp B44 is activated. 

'l'he above-descri.bed local corresponding relati.on is 

generali.zed to the entire screen according to the same regularity 

as that of the above-described second algorithm, which is the 

. r . 
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third a1gor1 thm. 'l'he sixteen pixels of the group '2' on the bitmap 

image data plane of Fig. 5 are made to correspond to the red 

lamp R.35 two pieo&s to the right of the red l.amp R33. which is 

the starting point in the foregoing description, and sixteen 

pixe1s of the group '3' on the bitmap image data plane of Fi.g. 

5 are made to correspond to the red lamp R53 which is two pieces 

be1ow the red lamp R33. According to the third algorithm, an 

exoe11ent effect similar to that of the second algorithm can 

be obtained. 

•Constitution of the disp1ay apparatus= 

One of the features of the display· apparatus according 

to the present invention .is embodied in the array of the pixel 

lampso£thedi.sp1ayscreeninanaspectofahardwareconstitution. 

Th:i.s has already been explai.ned. The display apparatus of the 

present invention is const:ttuted of: a dot matrix-type display 

screen secti.on having such array of the pixe1s; an activating 

circuit section for individua11y activating and causing light 

emission of a large number of the red l.amps, the green lamps 

and the blue 1amps inc1uded in the display screen section to 

emit 11.ght: an image data stori.ng section for storing bitmap 

multi-color .image data to be displayed.~ and a data distribution 

control section for distribut.ing and transferring the image data 

stored in the imoge data storing section to the activating circuit 

section. The principle part 0£ the hardware constitution is 

substantia11y the same as that of the convent1onal apparatus. 

What is significant1y different from the conventional 

apparatus is: time processing, where the above-described data 

distribution eontro1 section distributes image data stored in 

theabove-descr1bedstoringsectiontoeachlamp-activating-ce11 

in the above-descri.bed activating o.ireuit section; and a 

corresponding relation of the pixel data and the p1xel lamp. 
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Th.is also has already· been described in detai1. The kind of 

circuit systems and computer systems to be used for rea1izing 

the technical items is not particularly difficult for those 

skilled in the art to perceive, and thus description tbereo~ 

is omitted in this specification. 

•Bff ect of the invention• 

When pixel lamps of each color of RGB (LBD chip, for example) 

are lined-up as densely as possible to constitute a display screen 

havi.ng a high resolution, the constitution wil.1 u1timate1y be 

such in which: a l.arge nwnber of pixel lamps are evenly arrayed 

on the screen in a regular pattern; there are three kinds of 

pixe1 .lamps, which are a first color lamp, a second color lamp 

and a third color 1amp; and the three kinds of pixel. l.amps are 

even1y dispersed on the screen. as exemplified in Fig. 1, Fig. 

3 and Fig. 4. Th.is constitution can be said to be a configuration 

wherein no useless spaoe is included among the lamps, and such 

acon£iguration1sonesourceoftheeffectofthepresentinvention 

for rea1izing a high-resolution display. 

In addition, images. such as actually-filmed images or 

oomputer graphics images that are provided on an NTSC video signal 

used in a regular television broadcasting system or a VTR, or 

on a Hi-vision vi.deo signal, are extremely high defini ti.on image 

data: and digital bitmap image data, where such hi.gh defi?Ution 

image data is sampled and quanti.zed with high fineness, is more 

suffioientl.y high in density than the density of the pi.xe11amp 

array in the above-described display screen. This difference 

in density is the techn1.cal matter which poses the premise for 

the present invention. And, the present invent.ion concretely 

provides a technique i.n how to control and display image data, 

which is constituted of suffici.entl.y highly dense pixe1s, on 

a display screen having pixels arraywi th a relatively low ctensi ty 
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for reproducing the high expression ability the image data 

possesses, without deter1orat1ng such ability to the furthest 

extent. 

• 1· . 
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CLAIMS 

1. An invent1on specified by the following items (1)-(7) 

wherein: 

( 1) the present invention is a method for displaying bitmap 

mu1ti-co1or i.mage data on a dot matrix-type di.splay screen on 

which three primary co1or 1amps are dispersedly arrayed; 

( 2) a large number of pixel lamps are evenly arrayed in are9111ar 

pattern to constitute a display screen. the pi.xel lamps being 

three kinds of color lamps which are a f1.rst color lamp, a second 

col.or lamp and a th1.rd col.or lamp. and these three kinds of pi.lcel 

lamps being evenl.y dispersed on the display screen~ 

(3) image data to be displayed on the screen is mult.1-oo1or 

data of a bitmap format, in which one pixel is expressed by a 

gather.1ng of first color data, second color data and third color 

data; 

(4) a first co1or data plane on a bitmap image data plane is 

di.vided into amult:l.tude of groups wherein each group is composed 

of a plurality of pix~ls arranged adj aeentl.y to eaeh other; each 

group is made to correspond to each first color lamp on the display 

screen; an action of selecting, in a specified order. the first 

co1or data of a plurality of pixel.s that belong to one group 

is repeated at high speed; and the f :i.rst color 1amp corresponding 

to each group is activated to emit light according to the selected 

first color data; 

(5) a second color data plane on a bitmap image data plane 

:ts d:lvi.ded into amul ti tude of groups wherein each group is composed 

of a plural.ity of piXels arranged adjacently to each other; each 

group is made to correspond to each second color lamp on the 

display screen; an action of selecting, in a speci.fi.ed order, 

the second color data of a plura11ty of pixels that belong to 

I JlllHI Jlllll lllll lllll IJ lllI 
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one group is repeated at high speed; and the second color lamp 

corresponding to ea.ch group is activated to em:i.t 11.ght according 

to the selected second color data; 

(6) a third color data plane on a bitmap image data plane is 

divi.ded into a multitude of groups wherei.n eaeh group i.s composed 

of a plura1.1ty of p1.xe1s arranged adjacent1y to each other: each 

group is made to correspond to each third col.or l.amp on the d1sp1ay 

screen' an action of selecting, in a spec1f1.ed order. the third 

color data of a plura11.ty of pixels that belong to one group 

.is repeated at high speed; and the third color lamp corresponding 

to each group i.s activated to emi.t 1i.ght according to the se1ected 

thi.rd color data; and 

(7) a way the first co1or data plane 1s grouped, the second 

color data plane 1.s grouped, and the third color data plane is 

grouped is such that the groups are mutually positionally-shifted 

on the bi.tmap image data plane Wh1.le be1.ng partially overlapped. 

i.nterrelating with a positional-shift in the arrays of the first 

color lamp, the second color lamp, and the third color lall\P on 

the displ.ay screen. 

2. The method according to claim l characterized in that a 

total of four pixels, adjacent each other in two rows and two 

columns on said bi.tmap ima9e data p1ane, constitute one of the 

groups. 

3. 'l'he method according to claim l characterized in that a 

total of n.1.ne pixels, adjacent each other in three rows and three 

columns on sa:i.d bi. tmap image data plane, constitute one of the 

groups. 

4. The method according to claim 1 characterized in that a 
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total. of sixteen pixels, adjacent each other in four rows and 

four columns on said bitmap ~ge data plane¥ constitute one 

of the groups. 

5. 'l'he method according to olaim 1 characteri.zed in that said 

groups having the same color are partially overlapped on said 

bitmap image data plane. 

6. The method according to claim 1 characterized in that said 

groups having the same color do not partially overlap on said 

bitmap image data plane. 

7. 'l'he method according to claim 1 characterized in that 

regu.1arityfororderlyselect1ngaplura11tyo£pixelsthatbelong 

to one group is unif~ed into one. 

8. The method according to claim 1 characterized in that 

regu1arityforord.er1yselectingap1uralityofpixe1sthatbelong 

to one group is different among adjacent groups. 

9. A display apparatus that operates based on the display 
method according to any one of claims 1 to 8, comprising: 

a dot matrix-type display screen section in which said 

first color lanws, said second color lamps and said third oolor 
1amps are dispersedly arrayed; 

an activating ciroui t section for individually activating 
said first lamps, second 1amps and third 1amps to emit li~t1 

an image data storing section for storing bitmap 

multi-color image data to be displayed; and 

a data distribution control section for distributing and 

transferring the 1.mage data stored in the image data storing 

I llfilll llllll 111111111111 1111 
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section to said activating circuit section. 

1"'11!llljl6' HI 
* 


