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VIDEQ SPECIAL EFFECTS GENERATORS

This invention relates to video special effects generators.
A video special effects generator has been proposed by which
5 an original video image can be rotated, enlarged, reduced and moved on
a picture screen of a television monitor in a three-dimensional (3D)
fashion.
In this previously proposed video special effects generator,
an original video image 11 shown on the left-hand side in Figure 1 is
10  converted into digital data, and stored in a frame memory (not shown).
In accordance with processing of the original video image, for example
image rotation processing, the read address of the frame memory, that
is, the address in the frame memory corresponding to the display
address on the display screen is calculated in a real-time fashion,
15 and the original video image data are read out from the frame memory
in accordance with the read address resulting from the calculation.
Thereafter, the video image data read out from the frame memory are
converted into analogue form and displayed on the display screen, so
that a rotation-processed video image 12 is displayed on a display _

20 screen 13 as shown at the right-hand side in Figure 1.

In this video special effects generator, in order to display
the original video image 11 that is processed to be rotated in a
three-dimensional mannéﬁ;aéddress calculations must be performed to
determine the location of coordinates of the display screen 13
25 relative to the coordinatég'of the rotation-processed video image.
Thereafter, if the image to be displayed on the display
screen 13 comprises a'pquﬁon smaller than the original video image
11, that is, a reduced image, then the calculation of the coordinates
of the location of the rotated image becomes very difficult. For
30 example, assuming that a point o< of the original video image 11
represents an origin, then a point @ on the display screen 13 has a
negative value reldative to the processed video image 12, and a pointy
on the display screen 13 has a much larger value. Thus, the
coordinate system of the whole display screen 13 has a large dynamic
35 range. Therefore, in order to calculate all of the coordinates of the
display screen 13 in real time fashion, it is necessary to use a very
complicated and expensive calculating circuit,
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patte In this video special effects generator I n order
The orig

inal video image 11 that is processed to be rotated
generating means coupled to said memory means and said source of data

for generating a read address for addressing said video signals stored

in said memory means associated with the special effect pattern; and

address generation control means coupled to said source of data and to

10 said generating means for limiting the generation of said read address

in response to the data indicating the calculating region from said
source of data.

Thus an embodiment of special effecps generator according to

the present invention for processing video signals comprises a memory

15 for storing incoming video signals, a read address generating circuit

coupled to the memory for generating a read address to be supplied to

ihe memory, and an address generation control circuit coupled to the

read address generating circuit for limiting the operation of the read

address generating circuit.

20 The invention will now be described by way of example with
reference to the accompanying drawings, throughout which like parts
afe referred to by like references, and in which:

Figure 1 shows schematic representations of an original video
image and a rotation-processed video image;

25 Figure 2 is a block diagram of an embodiment of special
effects generator for video signals according to the present
invention; .

Figure 3 shows a schematic representatioh of a video image
processed by the embodiment of Figure 2; and

30 Figure 4 is a schematic representation used in explaining the
operation of tne embodiment.

Referring to Figure 2, the embodiment comprises a central
processing unit (CPU) 1 that is coupled to a read only memory (ROM) 2
and other circuit elements, which will be described later, via a bus

35 line BL. The ROM 2 has stored therein data that indicate the

calculating region for each special effects pattern on the display
screen.
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There is shown in Figure 2 a calculation region control

circuit 3 that includes registers RKS, RXE, RYS and RYE. The register

10 RXS stores the calculation region start address Sx, and the register

RXE stores the end address Ex. The régister RXS stores the start
address Sy, and the register RYE stores the end address Ey.

As shown in Figure 2, counters CX and CY are provided. The

counter CX is reset by a horizontal synchronizing signal (H), and

15 counts clock pulses that correspond to pixels along a horizontal scan

line cohtinuously to generate an address Xs in the x-axis direction of

the display screen 13, uhereaé the counter CY is reset by a vertical

synchronizing signal (V), and counts horizontal synchronizing signals

(H) continuously to generate an address Ys in the y-axis direction of
20  the display screen 13. Therefore, the counter CY and CX continudusly
count changing x-axis and y-axis addresses.

Comparators COM1 and COM2 are provided, which are bpoth
coupled to the counter CX, and the comparator COM1 compares the z-axis
direction address Xs from the counter CX with the calculation region

25 start address Sx from the registér RXS. The comparator COM1 derives
an output signal "1" when the address Xs from the counter CX is larger
than the start address Sx. The comparator COM2 compares the x-axis
direction address Xs from the counter CX with the end address Ex from
the register RXE. When the address Xs from the counter CX is smaller

30 than the end address Ex, the comparator COM2 derives an output signal
A

Comparators COM3 and COMY4 are also provided,'which are both
connected to the counter CY. The comparator COM3 compares the y-axis
direction address Ys from the counter CY with the start address Sy

35 from the register RYS. When the address Ys from the counter CY is
larger than the start address Sy, the comparator COM3 derives an

output signal "1". The comparator COMU compares the y-axis direction
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According to the present invention there is provided a
icts generator for video signals, the genepat Eﬂﬁ%@BQI&

for storing video signals; a source of
region for a special effects 5 pattern; '"ﬂinrl ﬂ
B - u

address Ys from the counter CY with the end address Ey_fTom the
register RYE, When the address Ys from the counter CY is smaller than
the end address Ey, the comparator COMY derives an output signal "1i%,
AND circuits ANDY and AND2 are coupled to the comparators COM1 and
coM2, and COM3 and COM4 respectively. The AND circuit AND1 is

supplied at input terminals thereof with the signals from the
comparators COM3 and COMY,

ng a

The output signals from the AND circuits AND1 and AND2 are
supplied to a read address caleulating circuit 4 as éddresses KR and
10 Yg to limit the region of the calculating operation for the read
address calculating circuit 4, so that the read address calculating
circuit 4 1is inhibited from performing useless calculations.
Méreover, the output signal of the counter CX is supplied to the read
address calculating circuit 4 as an address Xs and the output signal
15 of the counter CY is also supplied thereto as an address Ys. |
The read address calculating circuit 4 calculates read
addresses X; and Y| to read the data from a frame memory 7 in a f{ixed
decimal point calculation fashion. The read address calculating
circuit 4 also generates a key signal KEY that indicates a border line
20  in the processed video'image 12.

In Figure 2, there are also provided an analogue-to-digital
(A/D) converting circuit 6 and a digital-to-analogue (D/A) converting
circuit 8.
An analogue video signal of an original video image' is
25 applied to an input terminal 5 and is fed to the A/D converting
circuit 6, in which it is converted to the form of a digital signal.
The digital signal from the A/D converting circuit 6 is supplied to
the frame memory 7. The frame memory 7 supplies the digital signal to
the D/A converting circuit 8 in accordance with the address signals XL
30 and Y, from the read address calculating circuit 4. The D/A
converting circuit 8 is gated by a gate circuit 9 in response to the
key.signal (KEY) from the read address calculating circuit 4, and an
output signal from the gate circuit 9 is fed to an output terminal 10,
The process of rotating tne original video image will be
35 described with reference to Figure U,
As shown in Figure 4, an x axis extends in the horizontal

direction on the aisplay screen 13, a y axis extends in the vertical
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addresses X; and Y| are given by the following equations:
A = - {(Rqu - R Ys) ZO] m/[RZXs + RSYs + Rg (Zs - ZO)}

10 ) - YL = - [(R3XS - RoYS) 20} n/[RzYS + RsYs + R8 (ZS - ZO)}

where Zy and Zs are constants, and m and n are coefficients used to
enlarge or reduce the original video image. Moreover, in equations
(1) and (2), Ry to kg are constants depending on the rotational angles
15 C, 6 and 8 , and the order of the rotations around the rotational
axes. If the video image is rotated in the order of, for example,
about the x axis, about the y axis and about the z axis, the constants
Ry to Rg are expresses by the following equation:
Rgs R3, Rg |
20 Rys Ry, Ry =
R2, Rg, g

fcos @ cos 8., cos @ sin ® , . - sin @

sin¥sin ¢ cos 8- cosSsin B ,sin$sin 0 sin @ + cos{cos @,sin(cos @
cos{sin @ cos B + s.inS sin @,cos¢sin @ sin @ sing cos @,cos §cos O

25 S e (3)
Equations (1) to (3) are executed by the read address

calculating circuit 4, For example, the read address calculating
circuit 4 calculates the constants Ro to Rg by means of equation (3)

in accordance with the angle information§ , 6 and 8 from the CPU 1.

30 The constants RO to RB thus obtained, and constants 20, Zs, m and n
are substituted into equations (1} and (2), and then the reaa
addresses X; and Y| are calculatediby the read address calculating
circuit 4. Thereafter, the data at the addresses X; and Y  are
supplied to the frame memory 7. Then the data at the addresses X; and

35 YL are supplied from the frame memory 7 to the D/A converting circuit
8, thereby converting into an analogue signal an image of a rotation-

processed video signal. Thus, the processed video image 12 shown in
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coordinate system on which the calculation is made is small, and the
number of figures necessary for the calculation is made is small.
Therefore, the circuits for the calculation are simple in arrangement.
and are inexpensive, thus making it possible to realize an inexpensive

10  special effects generator having multiple functions.

While data showing the calculation region 14 of each special
effect pattern are stored in the ROM 2 as described above, data for
each calculating region 14 need not be stored in advance but may be
calculated by the CPU 1 for each special effects pattern that is

15 desired.

The calculations for the .calculating region 14 can be
performed either by software or hardware. Furthermore, the
calculation for obtaining the addresses X and ¥; may be performed in

a fixed or a floating decimal point calculation fashion.
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More specifically, as shown in Figure 3, the ROM 2 has &/
therein a calculation region start address Sx in the | ateral

n (x-axis direction) of the display screen 13 , an end address
he sane direction, a calculation region start address Sy-in—the
gi tudinal direction (y-axis di rect | on) of the ﬂmm ﬁm‘ niﬂ mﬂ”m

_ CLAIMS ocoLomos o
1. A special effects generator for video signals, the generator

comprising:
5 memory means (7) for storing video signals;
a source (2) of data indicating a calculating region (14) for a
special effects pattern;
generating means () coupled to said memory means (7) and said source
(2) of data for generating a read address for addressing said video
10 signals stored in said memory means (7) aésociated with the special
effects pattern; and
address generation control means coupled to said source (21) of data
and to said generating means (4) for limiting the generation of said
read address in response to the data indicating the calculating region
15  (14) from said source (2) of data.

2. A special effects generator according to claim 1 wherein said
address generation control means receives the data indicating the
calculating region (14) for the special effects pattern from said

20 source (2) of data, and includes x address limited means for producing
an x address limiting signal fed to said read address generating means
(14), and y address limiting means for producing a y address limiting
signal fed to said read address generating means (4).

25 3. A special effect generator according to claim 2 wherein said
% address limiting means includes a first register (RXSf for setting
an x start address, a second register (RXE) for setting an x end
address, a first comparator (COM1} being suppliéd with said z start
address stored in said first register (RXS), a second comparator

30 (COM2) being supplied with said x end address set in said second
register (RXE), a first counter (CX) receiving synch signals of said
video signals and for supplying an x display address to said first and
second comparators {(COM1, COM2), said first comparator (COM1)
comparing said % start address with said x display address and

35 generating a signal when said x display address is larger than said x
start address, and said second comparator (COM2) comparing said x end

address with said % display address and generating a signal when said
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second counter (CY) receiving synch signals of said video signals and

for supplying a y display address to said third and fourth comparators

(COM3, COM4), said third cohparator (COM3) comparing said y start
10 address with said y display address and generating a signal when said
y display address is larger than said y start address, and said fourth
comparator (COMY4) comparing said y end address with said y display
address and génerating a signal when said y display address is smaller
than said y end address.

15

b, A special effects generator according to claim 3 wherein said
X address limiting means further includes a first AND gate (AND1)
coupled to said first and second comparatdbs (COM1, COM2) for
generating said x address limiting signal to be supplied to said read
20 address generating means (4), and said y .address limiting means
further includes a second AND gate (AND2) coupled to said third and
fourth comparators (COM3, COMY) for generating said y address limited

signal to be supplied to said read address generating means (U).

25 - 5. A special effects generator according to claim U4 wherein said
x display address from said first counter (CX) and said y display
address from said second counter (CY) are also supplied to said read
address generating means (4).

30 6. A special effects generator according to claim 1 further
comprising gating means (9) coupled to said memory means (7) and said
generating means (4) for passing said video signals respectively
associated with said special effects through said gating means (9) in

response to a key signal formed by said generating means (4) and

35 representing a border of an image in the video signals.
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-ors COML and COWR are provided, which are both coupled to theuy

CX, and the conparator COML conpares the x-axis direction
Xs fromthe counter CX with the cal culation region 25 start
Sx fromthe register RXS. The gonparator COML derives an

ignal "1" when the address Xs fPomthe counter CX is |arger
e start address Sx. The conparator COW conpares the x-axis

tion address Xs fromthe counter iith the end address Ex from
‘egi ster RXE. Wen the address XMt he counter CX is smaller 30

the end address Ex, the conparator COWR derives an output signal
Conpar at\ims0 COEBI ANEr e @hfrdba® Provi ded, which are

connected to them—dﬁor COMB conpares the

: direction address Ys fromthe counter CY with the start

§ess Sy 35  frdmSPRdialesifects aRvBratovhesr heedddgRas Yomfd1QRLt DE

Jter CY imemory forl @rgefort @Q@ritngeﬁg@gtsi gﬁrseszss t he conpar at or COVB

derJves an di t:out gut lsilgdnal "17. The co%p_ar at or c‘&ﬁrpélfe@‘f‘he.

y-afis directHfatine a calculating region (14) for a special effects pattern, a

read address generator (4) coupled to the memory (7) and the source

(2) of data for generating a read address for addressing video éignals

10 stored in the memory (7) associated with the special effects pattern,
i and an address generation controller coupled to the source (2) of data
and to the generator (4) for limiting the generation of read addresses
in responsé to the data indicating the calculating region (14) from
the source (2) of data. B _—
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s fromthe counter CY W|th1yge end address Ey fromthe (8)
RYE. Wien the address Ys from,the counter CY is smaller than
‘address Ey, the conparator COV4 derives an out put signal "1".
fcuits AND1L and AND2 are coupled to the conmparators COML and

FI1G 1

N

/
74

\
A=

12

This Sheet Has Been R,

T

. FIG 3' . FIG. 4

- .
:/ RIS SHEET HAS BEEN |

£ REPLACED _,



i ng

g and COMB and COWA respectipzely.
d at

The

AND circuit AND1L

I nput termnals thereof with the signals fromthe
The output signals fromthe AND

usel es

pr CX IS supp
ES Xs and t he
& 0 as an addreps
gt 4 calculatep
fromfa frame nmenory| 7{i

he read address calcﬁgatlng

fit ors COMB and COWA.
®.s AND1 and AND2 are

addr ess cal cul

supplied to a read address cal cul ating
4 as addresses XR and 10 Y[err] tolimt theagfglon of thep

atlng operation for the read ng circuit T,

S

3 calculatlng Clrcul

circuit 4
?/\galcu tions.
efl to e read ag
puf put iﬁgnal 15 of tlhe gount,
Ys. c The>Kkeat
tead © S addresses |X[ §F
n asfi fed dectmmil

r CYis also du
ddress cal cul gt

] andfY[err] to rdg
poi nptal cul ati on
al so geberates a ke

a

The f@ead address cajcplatin circuit 4 #
t hat indicQSEf a bofde ' ' cessed yi deo i nage 12
G < = N
| —~ 2T = =
‘ L =
- SN mM Nt
| 5 Y285 e
| , O <o O <O
,?_{ = A ar /ﬂi
o
o
Q T >
¢ O
| BRREA |
@ ’ B
ol O A O O o
‘ | ] ]
o T T >
o
A 1
S ST T '
y, L @ e || & & )

This Sheet Has Been Replaced

[

ll

11

bacas.:

THIS SHEET HAS BEFN

REPT ACED

J
L



o~

'f-;rll!.‘\l»("_

In Figure 2, there are al so provided an anal ogue-to-digital

converting circuit 6 and a digital-to-anal ogue (D A) conve'tﬁqﬂ&A NT SHEET
circuit 8. An anal ogue video signal of an origi vi deo
image is 25 applied to an input terminal 5 and is fed to fhe /NQDFEB 1997
converting circuit 6, inwhichit is converted to the fotmof a

digital signal. The digital signal ¥romthe A/D converfing circuit 6

is supplied to the frame nenory 7. The frame nenory 7 isupplies the
digital signal to t he 5¥ C ?ﬂti é? r A accordance with the
address signals XL 30 and—J@Pé%&%—JFﬁgﬂi—éﬁéﬂhkgggi-address cal cul ating
circuit 4. The DA converting circuit 8 is gated by a gate circuit

9 in response to therms mdggfym%' xge{.i%k:e{ |§§Y‘)15350§§e2?§1 e?‘?%ct%dg%nergr.? sUlt 9is

calculating circuit
fed to an output t er%Vh%o gmppeial ef‘t‘ects generarpmehqﬁr gg@rggr@ﬁosp@ttm whieht he

original yide® driRG®IW1deobifhage can $@SHthPEA Wiakges PEAREE dnQ dvAH'& 4
As shown in F| ure 4, an x axis extends in 'the hori zont al
cture 'screen of a television monitor in a three-dimensional (3D)

fashion.
In this previously proposed video special effects generator,
an original video image 11 shown on the left-hand side in Figure 1 is
10 converted into digital data, and stored in a frame memory (not shown).
In accordance with processing of the original video image, for example
image rotation processing, the read address of the frame memory, that
is, the address in the frame memory corresponding to the diSplay
address on the display screen is calculated in a real-time fashion,
15 and the original video image data are read out from the frame memory
in accordance with the read address resulting from the calculation.
Thereafter, the video image data read out from the frame memory are
converted into analogue form and displayed on the display screen, so
that a rotation-processed video image 12 is displayed on a display
20  screen 13 as shown at the right-hand side in Figure 1.
In this video special effects generator, in order to display
the original video image 11 that is processed to be rotated in a
three-dimensional mannéﬁ;-éddress calculations must be performed to
determine the location of coordinates of the display screen 13
25 relative to the coordinatég'of the rotation-processed video image.
Thereafter, if the image to be displayed on the display
screen 13 comprises a’pqg?ion smaller than the original video image
11, that is, a reduced image, then the calculation of the coordinates
of the location of the rotated image becomes very difficult. For
30 example, assuming that a point o< of the original video image 11
represents an origin, then a point @ on the display screen 13 has a
negative value relative to the processed video image 12, and a pointy
on the display screen 13 has a much larger value. Thus, the
coordinate system of the whole display screen 13 has a large dynamic
35 range. Therefore, En order to calculate all of the coordinates of the
display screen 13 in real time fashion, it is necessary to use a very

complicated snd exzpensive calculating circuirt.



perpendi cul ar to the display screen 13, [err] is the rotatiforal §gn
about the x axis, [err] is the rotational angle about the dxi s.
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According to the present invention there is provided a
special effects generator for video signals, the generator comprising:
memory means for storing video signals;

a source of data indicating a calculating region for a special effects
pattern; |

generating means coupled to said memory means and said source of data
for generating a read address for addressing said video signals stored
in said memory means associated with the special effect pattern; and
address generation control means coupled to said source of data and to
said generating means for limiting the generation of said read address
in response to the data indicating the calculating region from said
source of data.

Thus an embodiment of special effects generator according to
the present invention for processing video signals comprises a memory
for storing incoming video signals, a read address generating circuit
coupled to the memory for generating a read address to be supplied to
£he memory, and an address generation control circuit coupled to the
read address generating circuit for limiting the operation'of the read
address generating circuit.

The invention will now be described by way of example with
reference to the accompanying drawings, throughout which like parts
are referred to by like references, and in which:

Figure 1 shows schematic representations of an original vided
image and a rotation-processed video image;

Figure 2 is a block diagram of an embodiment of special
effects generator for video signals according to
invention;

the present

Figure 3 shows a schematic representation of a video
processed by the embodiment of Figure 2; and

image

Figure 4 is a schematic representation used in explaining the
operation of tne embodiment.

Referring to Figure 2, the empodiment comprises a central
processing unit (QPU) 1 that is coupled to a read only memory (ROM) 2
and other circuit elements, which will be described later, via a bus

line BL. The ROM 2 has stored therein data that indicate the

calculating region for each special effects pattern on the display
screen.




the address in the x-axis direction on the display screen
address in the y-axis direction on the display screen 13,
Y[err] are the read addresses to the frame nenory 7. Then,
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[err]
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the foll ow ng equati on:
and an end address Ey in the same direction, thereby to specifly a

calculation region 14.

There is shown in Figure 2 a calculation region control
circuit 3 that includes registers RXS, RXE, RYS and RYE. The register
RXS stores the calculation region start address Sx, and the register
RXE stores the end address Ex. The régister RXS stores the start
address Sy, and the register RYE stores the end address Ey.

As shown in Figure 2, counters CX and CY are provided. The
counter CX is reset by a horizontal synchronizing signal (H}, and
counts clock pulses that correspond to pixels along a horizontal scan
line continuously to generate an address ¥s in the x-axis direction of
the display screen 13, whereaé the counter CY is reset by a vertical
synchronizing signal (V), and counts horizontal synchronizing signals
(H) continuously to generate an address ¥Ys in the y-axis direction of
the display screen 13, Therefore, the counter CY and CX continuously
count changing x-axis and y-axis addresses.

Comparators COM1 and COM2 are provided, which are ooth
coupled to the counter CX, and the comparator COM1 compares the z-axis
direction address Xs from the counter CX with the calculation region
start address Sz from the registér RXS. The comparator COM1 derives
an output signal "1" when the address Xs from the counter CX is iarger
than the start address Sx. The comparator COM2 compares the x-axis
direction address Xs from the counter CX with the end address Ex from
the register REE. When the address Xs from the counter CX is smaller
than the end address Ex, the comparator COM2 derives an output signal
",

Comparators COM3 and COMY4 are also provided,'which are both
connected to the counter CY. The comparator COM3 compares the y-axis
direction address Ys from the counter CY with the start address Sy
from the register RYS. When the address Ys from the counter CY is
larger than the start address Sy, the comparator COM3 derives an

output signal "1". The comparator COMY compares the y-axis direction
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20 err] [err] ATy
%2:£% cos [err]- cogfgil] sin [err] S|L[err]3|n [err] sin [% i?kihﬁ%@[évgqr

cos [err],sin[err]cos [err] cos[err]5|n [err] cos [erf] {+ sin[err
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(3) Equations (1) to (3)yare executed by |th ddres

calculating circuit 4. For exanple, the read address calc Iatlng
circuit 4 calculates the constants Rlerr] to R8 by nmeans of._.equation (3)

i n accor danceydaréds t¥se faomgl end rcbon vert IC(?)nwEtﬂf rthe eﬁmchddeéﬁs} Ey offckhen&PU 1.

Zerrr mand procer bl (eltdoksdd X7 4o Hap FonebF Ao e #he L hen

the read thedefide 8 e X[ By r }hﬂamlﬂp\&f[‘«'eﬂforr] C@ﬂede:ralvemlaate\d:pby gilgeal ¢ad.

address cal CUA@t b'i‘lgcults ANDITT GAd tan2 areTb@J Sah &) ’the &ﬁrp:g@étaorgt chie a9d
addresses X[ err] and err] are upplredt rane nmenor The

the data &t t ada?%sg wind g M4 respectlvely The AND circuit AND1 is
supplied at input terminals thereof with the signals from the
comparators COM3 and COMY4.

The output signals from the AND circuits AND1 and AND2 are
supplied to a read agdress calculating eircuit 4 as addresses KR ang

10 Yg to limit the region of the calculating operation for the read
address calculating circuit U4, so that the read address calculating
circuit 4 is 1inhibited from performing useless calculations.
Méreover, the output signal of the counter CX is supplied to the read
address calculating circuit 4 as an address Xs and the output signal

15 of the counter CY is also supplied thereto as an address Ys.

The read address calculating circuit 4 calculates read
addresses X| and Y; to read the data from a frame memory 7 in a fixed
decimal point calculation fashion. The read address calculating
circuit 4 also generates a key signal KEY that indicates a border line

20  in the processed video image 12.

In Figure 2, there are also provided an analogue-to-digital
{A/D) converting circuit 6 and a digital-to-analogue (D/A) converting
circuit 8.

An analogue video signal of an original video image is

25 applied to an input terminal 5 and is fed to the A/D converting
circuit 6, in which it is converted to the form of a digital signal.
The digital signal from the A/D converting circuit 6 is supplied to
the frame memory 7. The frame memory 7 supplies the digital signal to
the D/A converting circuit 8 in accordance with the address signals X

30 and Y; from the read address calculating circuit 4. The D/A
converting circuit 8 is gated by a gate circuit 9 in response to the
key.signal (KEY) from the read address calculating circuit 4, and an
output signal from the gate circuit 9 is fed to an output terminal 10.

The process of rotating the original video image will be

35 described with reference to Figure 4.

As shown in Figure 4, an x axzis extends in the horizontal

direction on the aisplay screen 13, a y axis extends in the vertical



35 . Y[err] are supplied fromthe frame nenory 7 to the DA coﬁ&kkﬁwﬁﬁﬂVfShEET

circuit 8, thereby converting into an anal ogue signal an ifage—of~=a
r-otation- processed video signal. Thus, the processed vijdep 1@& gpgm7
shown in 6 gure 3

di spl ayed on the display screen 13. 5

direction on the display screen 13, a 2z axis extends in the direction

perpendicular to the display screen 13, j: is the rotational angle

about the x axis, 6 is the rotational angle about the z axis. Xs is

the address in the x-axis direction on the display screen 13, ¥Ys is

5 the address in the y-axis direction on the display screen 13, and X
and YL are the read addresses to the frame memory 7. Then, the read
addresses X and Y| are given by the following equations:

AL = - {(ByXs - Ry¥s) 23]} m/{RyXs + Rg¥s + Rg (Zs - 20)}
10 +¥p = - [{RgXs - Rg¥s) Zg) n/{Ry¥s + Rg¥s + Rg (Zs - Z5))

where Zy and Zs are constants, and m and n are coefficients used to
enlarge or reduce the original video image. Moreover, in equations
{1) and (2}, Ry to g are constants depending on the rotational angles
15 €, 6 and # , and the order of the rotations around the rotational
axes. If the video image is rotated in the order of, for example,
about the x axis, about the y axis and about the z axis, the constants

Ry to Rg are expresses by the following equation:

Ro, R3, R6
20 Ry, Ry, Ry | =
R2, Rg, Kg
fcos @ cos 8., cos @ sin @ , - sin @

sin¥sin @ cos B- cos§sin @ ,sin§sin 0 sin 8 + cos{cos B,sin {cos O
cos§sin @ cos P + sin§sin P,cos(sin @ sin @ sing¢ cos B,cos §cos 6

25 C e eeaas (3)
Equations (1) to (3) are executed by the read address

calculating circuit 4. For example, the read address calculating
circuit U4 calculates the constants Ry to Rg by means of equation (3)

in accordance with the angle information § , © and # from the CPU 1.

30 The constants RO to Ra thus obtained, and constants ZO' Zs, m and n
are substituted into equations (1) and (2), and then the reag
addresses X; and Y| are calculated.by the read address calculating
circuit 4. Thereafter, the data at the addresses XL and YL are
supplied to the frame memory 7. Then the data at the addresses XL and

35 Y are supplied from the frame memory 7 to the D/A converting circuit
8, thereby convertimng into an analogue signal an image of a rotation-

processed video signal. Thus, the processed video image 12 shown in



As descri bed above, since the cal culation for processing t et
video image in a special effects fashionis |imted to the REP[(P&I%Mﬁat&dEE
region 14 within which the processed video image 12 is 5 difsprayeda—omr
the display screen 13, the dynamic range of the 00f 9i PRRENG?

o

system on which the calculation is nmade §s small, and the nunmber of
figures necessary for the calculation is nade is snall. herefore, the
circuits for the calculation are sinple in arrangenent ‘fand are

i nexpensi ve, Figure ma:l@' Bgsplay@oai tleedispiagaldraen an. i nexpensi ve 10 SpeCl al
21;]1;5“0;; ?ﬁge(rzglt glrjl at ﬁgsr gg'il)tdnglle e&?s?@ééﬁc@@p%f:%anon f°5f9re¥¥g %tern are
stored in therROhk? wisiedebmgebid aabmndaldeatti‘act.mfashmn eadhmctwldctatb dthieng
PO 1 for_cach SRaLR SERIEE (N ERIBNER A Ind"BrodiRegs vidEd g8l R B The
The cal cuPat idbflayed ©Re thal ddFRkaynForees oh3 ,14tfmndmmlc ra“r&ér fSr nete
either by <@bfd¥@h€e sYste!dhAVALE- the cﬁ%i@ﬁbﬂoi’semade tigesmall, and the
number of figures necessary for the calculation is made is small.'
Therefore, the circuits for the calculation are simple in arrangement
and are inexpensive, thus making it possible to realize an inexpensive
10 special effects generator having multiple functions.
While data showing the calculation region 14 of each special
effect pattern are stored in the ROM 2 as described above, data for
each calculating region 14 need not be stored in advance but may be
calculated by the CPU 1 for each special effects pattern that is
15  desired.
The calculations for the calculating region 14 can be
performed either by software or hardware. Furthermore, the
calculation for obtaining the addresses XL and Y; may be performed in

a fixed or a floating decimal point calculation fashion,



cal cul ation for obtaining the addresses X/ err] and Y[err] may_ be perforned

In ‘a fixed or a floating decinal point calculatiop fas"ﬂﬁFLAPEME“I SHEET
CLA IM5 1. A special effects generator for Video signalg, generaft or
conpri si ng: . 13 FER 1997
RO O g
CLAIMS
1. A special effects generator for video signals, the generator

10

15

20

25

35

comprising:

memory means (7) for storing video signals;

a source (2) of data indicating a calculating region (14) for a
special effects pattern;

generating means (4) coupled to said memory means (7) and said source
(2) of data for generating a read address for addressing said video
signals stored in said memory means (7) aésociated with the special
effects pattern; and

address generation control means coupled to said source (21) of data
and to said generating means (4) for limiting the generation of said

read address in response to the data indicating the calculating region
(14) from said source (2) of data.

2. A special effects generator according to claim 1 wherein said
addreSS'generation control means receives the data indicating the
calculating region (14) for the special effects pattern from said
source (2) of data, and includes x address limited means for producing
an X address limiting signal fed to said read address gengracing means
(14), and y address limiting means for producing a y address limiting
signal fed to said read address generating means (u).

3. A special effect generator according to claim 2 wherein said
X address limiting means includes a first register (RXSj for setting
an x start address, a second register (RXE) for setting an x end
address, a first comparator (COM1) being supplied with said ¥ start
address stored in said first register (RXS), a second comparator
(COM2) being supplied with said x end address set in said second
register (RXE), a first counter {(CX) receiving synch signals of said
video signals and for supplying an x display address to said first and
second comparators (COM1, COM2), said first comparator (COM1)
comparing said x start address with said x display address and
generating a signal when said x display address is larger than said x
start address, and:said second comparator (COM2) comparing said x end

address with said x display address and generating a signal when said
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menory neans (7) for storing video signals in a plurality

generating neans (4) coupled to said nenory neans (7) and a ﬁ%ﬁﬁﬁ% SHEET
(2) and op l for a given position on the [di gpray; ==&
correspondﬁlm ]ﬁumuﬂﬂmﬁmm ch identifies an address in tHe frey@ g )9q7
whi ch addre§s Tortt ai"nssi nformati on, assdciated with the spedia] effects

pattern, to be displayed at that position on the display; .ha'm’f*r’ﬁé"d”‘“"i’ﬁ“
that the source nmeans is operable to provide a source (2) df data

i ndi cati ng a*cdisrlaat addresegi Orsn@ller ithamhsadd end paldress,emh & SEIATTEIN 15
to appear | na@dr@s§piﬁt§itlﬁﬁnﬂeérg HR&hdéé‘% §}Pﬁ‘-ﬁ| Alg18Ed1eEhes)08HETRE Ofng ACI UdeS

address generation contr means coup sald source neans (2) and to
sai d gener at ¥ nitfafkAfsress, arr&usﬁwam%ef dR?“h)nifﬁ'T et HaBobdr &9 GAIFSSe he
gener ating maagwird4sonparittdt (CdM300aHpNodd Gaticehad & GOireaperdngey aad

addressesSforaPé)t L3 Si'eglstterr]'e(Rcvﬁpl a¥o tExstlzocxjngarsaatl:lor (C%g(j&?%eing supplied
with said y end address set in said fourth register (RYE), and a
second counter (CY) receiving synch signals of said video signals and
for supplying a y display address to said third and fourth comparators
(COM3, COMY), said third comparator (COM3) comparing said y start

10  address with said y display address and generating a signal when said
y display address is larger than said y start address, and said fourth
comparator (COM4) comparing said y end address with said y display

address and génerating a signal when said y display address is smaller
than said y end address.
15
L. A special effects generator according to claim 3 wherein said
X address limiting means further includes a first AND gate (AND1)
coupled to said first and second comparato}s (COM1, COM2) for
Benerating said % address limiting signal to be supplied to said read
20 address generating means (4), and said y address limiting means
further includes a second AND gate (AND2) coupled to said third and
fourth comparators (COM3, COM4) for generating said y address limited
signal to be supplied to said read address generating means (4).

25 - 5. A special effects generator according to claim 4 wherein said
x display address from said first counter (CX) and said y display
address from said second counter (CY) are also supplied to said read
address generating means (4).

30 6. A special effects generator according to claim 1 further
comprising gating means (9) coupled to said memory means (7) and said
generating means (4) for passing said video signals respectively
associated with said special effects through said gating means (9) in

response to a Kkey signal formed by said generating means (4) and
35 representing a border of an image in the video signals.




2. A special effects generator according to claiml wherBigEp8ACEMENT SHEET
address- generation control nean receives the data indicatingjt
calculating region (14) for the special effects pattern fromn sai 3u§ gﬁ
means (2) of date, and includes x address |imting neans for]pfo |F%&g w35
address limting signal fed to said read address generating peans-(14)..and
y address limting neans for producing a y address limting kignal fed to
said read address generating neans (4). A speci alileffect

generator according to claim?2 wherelw x address limting nmeans
includes a first register (RXS) for setting an x start address, a second

regi ster (RXE) for setting gﬂ]% %g[ E;‘igressE a_first conparator (COW)
bei ng supplied with said x BERLT Ssai d first register
(RXS), a second conpar at or (COWR) being supplied with said x end address

set in sagd second s gpeeiat @FrdaRX Qadde’ € recei ving synch
signals of said Vf] de? ? pnal S anEéenSrastg% ﬁﬁéggn£1>§(‘gf9 °I°59 {'f&argss to
said first afguery for 7 or storing video sxgnals, a source (2) of data

indicating a calculating region (1l) for a special effects pattern, a
read address generator (4) coupled to the memory (7) and the source
(2) of data for generating a read address for addressing video signals
10 stored in the memory (7) associated with the special effects pattern,
and an address generation controller coupled to the source (2) of data

and to the generator (4) for limiting the generation of read addresses
in response to the data indicating the calculating region (14) from
the source (2) of data.

15

Figure 2
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second conparators (COML, COMR), said first conparator (COML)  conparing
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x display address is smaller than said end address, while said y

address -limting neans includes a third register (RYS) for s N £1o - RURUIRNI | M
start .address, a fourth register (RYE) for setting a y end afdRERIACEMENTaSHEET

third conparator (COVB) supplied with said y start address s¢t pA—5-~wsak--
third register (RYS), a fourth conparator (COW) being supplied 19 E@:ghgw
said y end address set in said fourtzh/ egister (RYE), and a setond” "
counter (CY) receiving synch signals ‘of said video signals apd o -
supplying a y display address to said third and fourth conpafators

(CovB, COW), said third conparator (COM3) conparin aid y st T e
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x address limting neans further includes a first AND gate
coupl ed to said first and second conparators (COML, COMZ) fp
generatj ng.said x address limitihg signal
address generating nmeans (4), and saigly address limt
further includes a second AND gate (AND2) coupled to said t
fourth conparators (COM3, COW4) for generating said y addre

to be supplied to s
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and an end address Ey in the same direction,
calculation region 14.

There is shown in Figure 2 a

circuit 3 that includes registers RXS, RXE, RYS and RYE.

dlnay Jxrectlon (y-axis direction) of the display screen 13,

thereby to specify a

calculatvion region control

The register

10  RXS stores the calculation region start address Sx, and the register
RXE stores the end address Ex. The régister RYS stores the start
address Sy, and the register RYE stores the end address Ey.
As shown in Figure 2, counters CX and CY are provided. The
counter CX is reset by a horizontal synchronizing signal (H), and
d 15

counts clock pulses that correspond to pixels along a horizontal scan
line continuously to generate an address Xs in the x-axis direction of
the display screen 13, whereés the, counter CY is reset by a vertical
synchronizing signal (V), and counts horizontal synchronizing signals

(H) continuously to generate an address Ys in the y-axis direction of

20 the display screen 13. Therefore, the counter CY and CX continudusly

count changing x-axis and y-axis addresses.

Comparators COM1 and COM2 are provided, which are poth

coupled to the counter CX, and the comparator COM1 compares the z-axis

direction address Xs from the counter CX with the calculation region

25 start address Sx from the register RXS. The comparator COMi derives

an output signal "1" when the address Xs from the counter CX is iarger

than the start address Sz. The comparator COM2 compares the x-axis

direction address Xs from the counter CX with the end address Ex from

the register RXE. When the address Xs from the counter CX is smaller

than the end address Ex, the comparator COM2 derives an output signal
II1||.

30

Comparators COM3 and COM4 are also provided,'which are both

connected to the counter CY. The comparator COM3 compares the y-axis

direction address Y¥Ys from the counter CY with the start address Sy

35 from the register RYS. When the address Ys from the counter CY is

larger than the start address Sy, the comparator COM3 derives an

output signal “1". The comparator COMY compares the y-axis direction

¢
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conprising gating neans (9) coupled to said nmenory neans (

7 B sard————
generatl ng means (4) for passing said video signals respec[})'\ziéi'éjfcfﬁ\(“ﬂé SHEET

associ ated with said special’
response to a key signal formed by

sg;u d generating neans (4)] ahg@ ¥BY iggg.
represerH“"H ”ﬂ”mﬂﬂm "ml an image infthe video signals. _

effects through said gating re7

In

CLAIMS l

1. A special effects generatoi-for.yideo signals, the generator comprising;

memory meas (7) for storing video signals in a plurality of addresses;

generating means (4) coupled to said memory means (7) and.a source means (2) and
operable 1o calculate, for 2 given positon on the display, a corresponding read address
which identifies an address in the memory (7) which address contains information,
associated with the special effects pattern, to be displayed at that position on the display;

characterised in that the source means is operable to provide a source (2) of data indicating
a calculating region (14) in which a special effects partern is io.appear‘ in a display; and in
that the special effects generator includes

address generation control means' coupled to said source means (2) and to said genetaring
means (4) and operable 1o inhibit the operauon of the generating means (4) so that it does
not calculate correspondmg read addressés for portions of the display outside said region.

2. A special effects generator according to claim 1 wherein said address generation

control means receives the data indicating the calculating region (14) for the special effects
pattern from -said’ source means (2) of date, and includes X address limiting means for
producing an x address limiting signal fed to said read address genérating means (14) and y

address limiting means for producing a y address limiting signal fed .to said read address
generating means (4).

3. A special effect generator according to claim 2 wherein said
¥ address limiting means includes a first register (RXSf for setting
an x start address, a second register (RXE) for setting an x end
address, a first comparator {(COM1) being supplied with said X start
address stored-in said first register (RXS), a second comparator
(COM2) being supplied with said x end address set in said second
register (RXE), a first counter (CX) receiving synch signals of said
video signals and for supplying an x display address to said first and

second comparators (COM1, COM2), said first comparator (COM1)
comparing said x start address with said x display address and
generating a signal when said x display address is larger than said x
start address, and said second comparator (COM2) comparing said x end

address with sald z display address and generating a signal when said




