2266037 1 AN ELECTRONI C VI DEO PROCESSI NG SYSTEM The invention relates to
an el ectronic video processi ng system The invention also relates to an

el ectronic video store. A video graphics systemis described in
our British Patent No. 089@‘@?“ correspondi ng, United States Patent No.

- 47514, 818, the teac??t@@ are |nco:[porat ed herein by reference.
This systemincl ude h tabl et and stylus conbination for 10
generating position signals designating the position of the stylus relative
to the touch tablet. The user or operative paints or draws (hereinafter
referred to sinply as " pgai NéseoTRONEE! CEHED OPROERESFIca8dsdERO Cal | ed brush

distribution froma range of predefined 15 . colours and distribution
functions. Mvement fiet igwvadntith r ebahites t€ot h t euektirablie! ¢agess the
generation of a series of position signals. In equipnent according to our
British patent proded8ing25ystemcur Thet iyventifon talissyl welhtses dto28n

addi tional nmeans are provided which allow the systemto be configured to
perform pi ct ur e ebepsonionvideqdstoren to painting. Some configurations
whi ch al |l ow conposition are described in our British patent no. 2,113, 950
and in cd respondi ng AJS yistemt grephice02systens is detﬁﬁg‘lth?a’chiﬁgsq# whi ch

are aI so incorporated herein by
British Patent 'No. 2,089,625 and corresponding United

States Patent No. 4,514,818, the teachings of which

are incorporated herein by reference. This system

includes a touch tablet and stylus combination .for

10 generating position signals designating the position

of the stylus relative to the touch tablet. Ti:e user

or operative paints or draws (hereinafter referred to

simply as "paints") by selecting a colour and a so

called brush distribution from a range of predefined

15 colours and distribution functions. Movement of the

stylus relative to the touch tablet causes the
generation of a series of position signals.

W, _ In equipment according to our British patent no.

2,089,625, as currently manufactured and sold,

20 additional means are provided which allow the system

to be configured to perform picture composition in

addition to paint-i'ng‘. Some configurations which allow

composition are described in our British patent no.

2,113,950 and in_ corresponding US patent no. 4,602,286

25 the teachings of which are also incorporated herein by
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2 reference. In such configuration, a store |s prOV|ded havi ng t he
capacity to store two i ndependent pictures, tftrmed herein as the foreground
i mge and the background inmage respectively, and a further image 5

which is ternmed the control imge or stencil. The control inege, |like tigg

foreground and background i mages, can be created by the artist, using the °
systemin a painting node. The control 2 i mage usual |y conprises areas of-
pi xel s having a nmaxi num val ue which 10 represents opacity and a

mni mum val ue rRfeEencepr efansYchreorbigwmiond a Storetis providad i n
effect it masks_a sel ected part, of the foreg{ound 1 mage whil e exposing the

remai nder. The B@Ning] tpﬁaﬁép?‘glﬂléﬂz?leﬁf%ﬁ Whidngependanty pdictginasbat i on
be 15 | a | | d t he f d.
icture. " The BREBRR’ oReHRT ortRy: il | HREESERERE holBaNe: oP R mgdSr o
d |1 ti f the st l.ied t .
[ Fnear i hter pol RAFKEEE ?‘CU[?BQ% Ererstyedvay S %ref‘g%g?sgpd#%gedﬁr?ng_
e The

~an imgegprevie EE € jande dUpLJI 3R | dqw&ofo 5ht b Jdse i1

pi xel s |n the ackground 1 mage are al so rea the interpo atlng Circuit

conconi tantly webRtie rﬁa&geg Olfnéé‘etiaar egé@é@ﬁoﬁﬁagearm X YaT kb

control inmage pixels. A mani pul ator under stylus control or

the control of thgiesuseanoaerabéswaawm@mﬁhmﬁmﬁﬁ:ﬁé system
in a painting mode. The control image usually
comprises areas of pixels having a maximum value which g;)

10 - represents opacity and a minimum value which

represents transparency and is created so 'Fhat in
‘effect it masks a selected part of the foreground
image while exposing the remainder. ' The control image
is defined by eight bits and during creation can be

15 displayed as a single éolbur superimpOSéd én the
foreground picture. ' The pixels of thé'foreground
image and the contrél image are read in parallel from
~ the respective parts of the store and épplied to a
linear interpolating circuit, ‘which 1is rendered
20. =~ operational during an image p:éview'mode and during an
image composition mode. * The pixels in the
background image are also read to the interpolating
circuit concomitantly with the reading of the
foreground image pixels and the control iﬁage pixels.
..25- A manipulator under stylus control or the control

of other user opeérable means, changes the order of



:3 reading the foreground pixels and control pixels relative to the
background pi xels so as to effect a spatial transformation of the
foreground and stencil relative to the background: . Wilst the systemis in
5:;_; previ ew node, the artist can manipulate the“stylus to effect a series
of“desired transformations such as zoom pan, scroll, rotate, and change
perspective. During a frane period the foréground | mage pixels in

transforned order apd th bacﬁﬁround | mage i&fls are 10 " prld.ed t-o an
mage input of (RRAAHRS: Jorat (i SITRUNG RHEPLS AT RIS e p | od
" trol i | el - by Bi . : '
fficiont. The LEREERF ERe ol pRSrdrotd plkels Bo dN PEATERERRY &

pi cture moni tor gade fiopkakRdeobhintiin o WhOOKbT 8L SRRANGnEN L Ind K

pi ctures as stor e Interpolation has t causing t

display to represgpitihe £6r eneowadKgrithd\erwni st centr systerdad sirppaque
and to represent the background i mage where the control inmage is
transparest, siprédiédiméde, 26he artpsst cap mandpalate theofstylipard in
the foreground i mage on the background. Using the stylus to vary the

spati al transforefféct, at hweriés sbfcatesiyed artirams foamatiiors osuche asisert
onto the background image fromthe foreground i mage. until he perceives a
desired 25 zoamsf @amat | serolThematake + handr t¢hangey persihesitiyes

predeterm ned "stick" command, switches the systemto . .
During a frame period the foreground image pixels in

_ transformed order and the background image pixels are
~ 10 appiied to an image input of the interpolating circuit
whist the control image is applied.to a control input
thereof to act as a pixel-by-pixel interpolating co-
efficient. The output of the interpolating circuit is
applied to the picture monitor and displayed, but
15 without affecting any of the pictures as stored. The
interpolation has the effect of causing the display to
represent the foreground image where the control image
is opaque and to represent the background image where
U the control image is transparent, simulating the
20 pasting or overlaying of the part in the foreground -
image on the background. Using the styius to vary the
spatial transformation, the artist can try various
positions of the insert onto the background image from
the foreground image until- he perceives a desired
25 . . transformation. Thereupon the artist, by producing a -

predetermined "stick" command, switches the system to



4 the conposition node. The foreground image pixels and background image
pixels are then read to the interpolating circuit and interpol ated
under control of the control image pixels, the foreground inmge and 5. LY
control image pixels being read in the transformation order prescrlbed |ng,1
the last try during the preview node. The features and facilities provided
by the above di scussed systens can' be appﬁled to tel evision post 10
production'in the formof an editing s en1|n which a first or_ foreground
video clipis |ﬁ§€r?%PPﬁ{'-'518ns’é€%d 5‘34%9( Fragr R L RAgH Pixsls, tion

systens nowadays hgve the akil.it . capture.and retouch a_frame of live
vi deo, thereby BR§ Wﬁangyné’ﬂa@ 3 jpare  thene Yeaduck® HM%erto

known editing

general |l y conpr }géeFﬁgiﬁgéﬁrg?/ggfrrg}%g&”%r@ Ia:’r ﬁ?’ép‘li%'f:g?ﬂg‘;@%%g %&?ﬁ%u%
drawi ngs. —AS s§gWpngl 8 {:QHieuLagE %‘fﬁei‘&co'@ﬂgr‘%bggg%%un& q%qa%y’}%;r

known editing system rrse Wwo solirce

exanpl e ge V'de@ohﬁ?@lriﬁaﬁdebixéYIRﬁéln&hQESdoEhpﬂhﬁ R HEFREEG O a-'
vision mxer 4 which together"wth the two sources. 2 and 3 are control | ed

by an edit contspabpl prescHi®ed in th&Y3h48E EripirdiPing O¥Re PR &F aphi cs
unit 6 such as the abovenenti oned systenldlsclosed in our Brltlsh
mOde- o
The features and'facilities provided by the above
discussed SyStems-can'be_applied to television post
10 production in the form of an editing system in which
a first or foreground:video.clip ié“iﬁéertéd-into a
second background video clip. Such edition’;ystems
- nowadays have the ability to dapture and retouch a
frame of live video, theréby ehabling dyhémic-graphics
5 to be produced.. '

Hitherto known editing systems vary from
manufacturer to manufacturer.but_genera11y comprise
the features shown in Figure 1 of-théfaécompanying

- drawings. Asjshown_in Figure 1 of the accompanying R

20 drawings a known editing system 1 comprises two-
sources 2 and 3, which may for example'be Qideo tape
recorders (VTRs), whose outputs'aﬁe donnecfed to 'a
vision-mixe: 4 which tqgether-with.the two sources 2.

and 3 are controiled by an edit-cdptroller's. The

25 systenm 1 further'comprises a graphics unit 6 such as

the abovementioned system disclosed in ‘our British



:5 patent 2,089,625 and an effects unit 7 by which spatial transformations,
such as those disclosed in our abovenentioned British Patent 2,113,950, may
be applied to video fromaong. or both of the sourcgs 2 and 5 3. The

L

sxggen11 can be used to apb y* graphi cs and effecgé to video fromone of the
souf ces, for exanple the sottce 2. In this_node of “operation, a video clip
Is output a frane at a tinme:fromthe sourc® 2 to the 10

ffects/ hi it. 6, 7 desired di.ficati . f.f d h
Ssefiti e T aRACeR 2 198D 4 e N, BBorCRERFERCdaREE) o7 ¢ Bhe PEAAR! back
to the source 2 Is h LD | I t:.6, 7.
During nodifi cat%%’i%g ?’?ék\g&?’gﬁg&{l&& '}?oér"llditg. 5; %%'aéggﬁﬂgs%hﬁpor 8
so that the usero&?‘”a?S%e{fQﬁtﬁsﬁght %fiﬂs% npgbheatd onsy A5 heyag! genade

to the frane. The 'syste can al so be used to conbine video clips fromthe

two sources 2 a%?lié@!@@ Fidds fEm hedr botBUf itdid doulesy i2bagd

her ei nabove prior-to being conbined. One way in which the clips my be
conbined gs sinpdy to join or splice one clip to the end of the other or
to splice one clip or a portion of that clip into the mddle of the other
clip. In this node ofTRé systempar atdrorbé hasedi ttecapply | graphiesmache
responsive to -
effects to video from one of the sources, for example
the source 2. 1In this mode of operation, a video clip
is output a fraﬁe at a time from the source 2 to the
10 effects/graphics unit 6, 7 whére desired modifications
are effected by the user to the frame. Once the frame
has been modified it is transferred back to thé source
2 and the next frame in the dlip is output to the unit
6, 7. During modification the frame is output for
i5 display on a;mohitor 8 s0'tha£ the user can see the
result of his modifications as they are made to the
frame.
The systemll can also be used to combine video
U clipé from the two sources 2 and 3, which clips may be’
20 modified as described hereinabove prior to being
combined. One way in which the clips may be combined
is simply to join or splice‘dne clip to the end of the
other or to splice one clip br'a portion of that clip
. into the middle of the other clip. In this mode of

25 . operation the edit controller 5 is made responsive to

an edit decision list which identifies the location of



an edit decision list which identifies the Iocation of 6 each clip in
the two sources by for exanple its start frane and end frame, the nunber of
frames in the clip and where appropriate the franes between which a splice:;

is to be nade. A nore sophisticated operation 5 whi ch may al so be :
performed by the system.1 is that of conbining two clips by dissolving =
between the two clips. In a dissolving oferation the edit decision |ist

i ncl udes data identifiyng'the nunber of frames in a dissolve. In response
thereto the edi ®agBnfFidp| ép the two squrgesyby fior freaple i< Ghante
corresponding franmes in _the two clips, for exanple in a weighted sunm ng of

the frame data. TXe0e Agd: AP AXa@est A prafranes, in e iR 2 may
b dified by th f.fect it 7.b bei ng. -Q_the \visi m
2o 1ot 'S9P ARE SmEte® Ablod RS Sl HaBRRS Botinths MFLEN A" <

resul ting vi deos%%Qgt iErem %Qem lpser 4 esg%hlsl&‘i{:g eI (%%‘La%&,%te

nonitor 8 or it e"stored to enabl e turther work rrie

subsequegt | y. |Gtk e el heat f ' ts
1k oo LR B9 1R B ek foBhiscty e ppSAO I e P,

further VIR (not _ be required to Tecor (
further VIR is fgnB$AdhY Stwseaips Oby! R ssuivithg/TBetdeed Whé R&yengaged:

in playing out the two video clips and therefore will not be available for
storing new fragespss timy a&raisseavdtg operation the edit decision

list includes data identifying the number of frames in

a dissolve. 1In response thereto the edit controller e

16 5 controls the mixer 4 to combine éorrespohdihg_frames'
in the two clips, for;examplerin-a weighted summing of
the frame data.:'During this mOde'of'operatioﬂ frames

- from the source 2 may'be,modified'bj the effects unit
7 before being passed to the vision mixer 4. -

15 - : In all of the above:discusséd modes of operation
the resulting video output frpmfthe-miXer 4 may simply
be displayed on the monitor 8 or it may be stored to
enable further work to be carried out subsequently.
.In the case where it is*Storéd'fOr subsequent work a -_\uﬁ-

20 further VTR (not shown) wiilzbefreqﬁired to record the
video output.: A fufther VIR is pe¢essary sinéq both
of the source VIRs 2, 3 will be engaged in playing out
the two video clips and theréfbre will not be
available for storing-neW'frameS~as they are created.

25 : The abovedescribed system 1 may include a third -

VIR (not shown) which is used to-record the combined



Ry

<25 .The abovedescribed system 1 may:include a third VIR (not
shown) which is used to record the conbi ned 7 clip output fromthe m xer
4. Such a systemis known:as a three machine edi't™suite, since it
copprises three VIRs. A furtther VIR may be added t'6 the systemas a third
sowrce (not shown) to forma so-called four 5 machi ne edit suite.
During editing the third seurce is used to %supply & noving bl ack and white
key, known as a "mgttle . reel". " The key, is related to the.imge in a clip
suppl i ed by one &ligheuWtRR Lo é’%r%“‘?esr dbed FYFR 1R SHSES® A% KRNt hat
clip over the video 10 su ied by..the other of, the sgurces 2. 3.
Frames fromthe Mt® Fé‘é'leerm?g‘gﬂélﬁﬁsfé}tt oﬁ'é%ﬁﬁr ﬁﬂ?%o?’?es‘b%ﬁe?ranes
fromthe source t f egt qqht qEBi {i | r8spe

frames fromthe s%u_r(?eqér%;’ t e-%\llll Si g’r’fI SniTg_r _%a%eﬂ% _ﬁ%?e r%%%ac’k
w th the abovedesq Lbeg ;1B s6upBd gﬂa{: Qﬁ&ﬂhz%sdférﬁ%tf‘é‘-éé}iéﬁtf% en
nore than one operation is required to produCe a desired result and this

restrictss arti YdchinéSedaid sdie. syereAy BUithagmehe tHilrd iSource
i npossible to create graphics 20 dynam cally, "ie as the video clips

are run and this igy Qed &@%yi 2 e@vdlrnigobleick khd rariie ke ) kndwn vi deo

resulting in a discernable difference between the |ive video and the
of f-1ine graphi cas a Amzttle reel". The key is related to the image
| in a clip supplied by one of the sources 2, 3 and is
used in the mixer 4 to key that clip over the video

10 supplied by the other of the sources 2, 3. Frames
from the matte reel may be passed together with
corresponding frames from the source 2 to the effects
unit for combination with respective frames from the
source 3 by the vision mixer 4.

15 One drawback with the abovedescribed three and
four machine edit suites is that often more than one
operation is required to produce a desired result and
this = restricts artistic ; use of the systen.

I\ Furthermore, it is impossible to create graphics

26 dynamically, ie as the video clips are run and this
prevents subtle integration;of the graphics with the
video resulting in a discegnable difference between
the 1live video and the off-line graphics. - As a
result, it is difficult to create first time around

25 -exactly what was intended and the creation process is

. therefore one of.repeatedly:wo:king and reworking a



result, it is difficult to create first time around 25 exact |y what
was i ntended and the creation process is therefore one of repeatedly

wor ki ng and reworking a 8 piece until the desired result is achieved. ..
Anot her drawback is related to the use of VIRs to supply and record V|deo~¥,g
clips. VIRs are sequential access deV|c€s and cannot sinul taneously NS
pl ayback and 5 record different video clips.  This neans that a

VTR f h.vid | b ked on. -
and at Least BRI T YR r%éspiﬁr $EoPERRY 10 ot ot from
the mxer. W ”a““izai%tt‘ﬁ ?: ﬁ%%@ggk fi’li a{&gdsé’ tt% ‘1‘1% eroflngs ed e

trade mark "HARRY". ranes a Vi clip are

digitally encgggg%gg%r&%%@éof %aléost%fgﬁ. aA%rfRss déé&'gégg Riq4r US

Patent No. 4 e teachi ngs of re i ncorpor at erein by
reference, thgc¥ked80gel/iRes2aRd eathridt é’:imtlﬁtaneouéﬂ? H!LéErbéE‘Rr %%d il

parallel. Whilst this arrangenent provides greater flexibility by

effectsvely albewhrdd dBRFEPLAECOEEdéO tdEihs anesThiat weassi tuHp aLlip, it
~neverthel ess requires separate disc stores for each of the video clips. 20

The present ipeupairhte VTR 19 oequieed tde abevareed Rasoshchedidedd! ens.
According to one aspect of the invention there is - '
clip to be worked on . and at least one further VIR is
required to record the v1deo_outpu;-from the mixer.
We.manufacture-and-sellfan editing system under
10 the trade mark PHARRY". In dur-HﬁRRY'syStem frames -
forming a video clip are_digitally-eﬁcodéd and stored
in disk stores. - As is disclosed%ih Qgr-US-Pateﬁt No.
4,688,106, the teachings-of~whidhfére'incorporéted
herein by reference, the video ciips-are read out of.
15 " the disc storés in parallel. Whilst this arrangement
provides greater flexibility by efféctively allowing
random access to the framés7that'C6nStitute'a clip, it
nevertheless requires separaté disc stores for each of
the video clips. . S : | o
20 The preseht invention aims to overcome the above -
and associated problems.
Accordiﬁg to one aspect of the invention there is
"provided an electronic _vided' stofe'.cdmprising: at
least one storing unit for storing digital data
25 - representing muitipie video frames; ap'aCCess circuit

for providihg”random access inpﬁtfandzoutput of video



provided an el ectronic video store conprising: at |least one storing unit
for storing digital data 25 representing nmultiple video franes; an
accgess circuit for providi ng:st andom access input -and output of video 9
frages to and fromsaid at:l.east one storing unit;;and at |east two ports
connected to the access circuit and each cgpable of“transferring data to or
fromthe access circuit relating to a respective video franme at 5

video rate. Acc@hdinis ttQ 3 FRorsRad a@f 11had RN iR RIS, RiHYi ded
an electronic video processing systemfor conmbining a plurality of video
clips, the systeam qedyt $wdlportl beaslectRRl HPHHRY addidss. tarclit and
storing a multiplicity of video franes; an access circuit for providing
_random access t eardf etapabded &f orpddsfirrPAgt dita Stor i g Ufitdm Oft ke
nunber of said video franmes conprising plural video clips; at |east two
ports connect edaceddie cdaerst telatingand eatksprctive vdpey €refme at
transferring data to or fromthe access circuit at video rate; a processor
responsi ¥e to avisleo omdreabl e i nput device for processing data fromthe at
| east one storing unit representing user selected franes of at |east two of
said plural video 20Accordingstoo arother saspedtnef vitdwo dnivpntded a

moni tor for sinultaneously displaying at | east sonme of said
there is provided an electronic video processing

system for combining a plurality of video clips, the

system .compriéing; at least one storing unit for

10 storing a multiplicity of video frames; an access

-circuit for providing random access transfer to and

from the at least one storing unit of a number.éf said

video fraﬁes comprising plural video clips;. at least

two ports connected to the access circuit and each

15 capable of transferring data to or from the. access

circuit at video rate; a processor responsive to a

user operable input device for processing data from

the at least one storing unit representing user

% selected frames of at.least two of said plﬁral-video

20 élips to produce a combined video clip; and a monitor

for simultaneously dispiaying at least some of said
multiplicity of video frames.

Since each port enables random access to the

stored video 'fraimes, one port might for example be

25 = used to read frames relating to one clip from the

" store whilst the other port is used simultaﬁeously to



mul tipli ci ty of video franmes. Since each port enables random access to the

stored video franes, one port nmight for exanple be 25 used to read
frames relating to one clip fromthe store whilst the other port is used ..
simul taneously to 10 read franes relating to a second clip fromthe ;,
store, thereby enabling sinultaneous realstinme processing and di splay of ~~7
the two clips by the system The conbi nati on a random -access

of
t 5 t it I east ' ' ' f -
ot emof far LO84 Efaltd hrdlat A3 £bV8 LBBUROOWIRY' SAOK LY ROLFS, | OF 2

practice of tr@qéwﬁ' 83 - Aeas sufdd ¢ é@ﬂﬁj%"' to
enabl e at | east one’ toér%ﬂ)l ég]isgﬁ%w%ﬁ%%smtt?&rﬁgvi eeo rat zﬂ{ I nce

there are at |epspl1dPWoPO¥RS thol 811P8r BOERePRSEHRIE t 0 convey
simul taneously franes relating to at | east two video cli-ps fromthe store

for concurrent processi ng combiatlicp! ayfof at heahdvfies aceRises edtask-d her eby.
Thus, the 15 two ports enable a dissolve between two video clips to be

made as the dategésherquittedt lebstutwbhenpaedout piito pertize pticksiaiere clip
during its creation. Thiss.facilitates editing by allowng a dissolve to
be previewed bBdor e téestema dathefeforgresatemiflexibpl 20y thamernms.
‘hitherto been possible. |
In the_practice of the_ihventiqn'each of the
ports has sufficient bandwidth to enable at least one
10 clip to be transmitted at video rate.- Sinde_there are
at least tﬁo ports it is therefore possible ﬁo convey
simultaneously frames relating to at least twa video
clips from the store for concurrent processing and/or
display of the images rebresented thereby. Thus, the
15 ‘two ports enable a dissolve between two video clips to
be made as the.data is required, without the need to
store the dissolve clip during its creation. This
facilit_:ates "editing by allowing a dissolve to be

previewed before the data therefor is committed to- o/

20 memory.




The above and further features of the invention are set forth with
particularity in the appended cl ains and together w th advantages thereof
w | |.. becone clearer fromconsideration of the following 5 det ai |l ed
descrTption of an exenpl ary.:iembodi nent of the invention given with
reference to the acconpanying draw ngs. ;githe drawi figs: Figure 1 is a

schematic diagramof a prior art 12 s em as al ready descri bed
her ei nabove; Figure 2 is a schematic diagramof a system enbodying the
invention; Figure 3 is a schematic diagramof a video store; 5 and

Figure 4 is an exemphaeyadh5al arcdieutinn, T£E8B-O8NEEALEL B Jdic: syst em of

Figure 2. Referring now to I gure e acconpanyil ng draw ngs

there i s shown an elRGt r ¢ e hlOyith ﬁéf‘@?eﬁi%%g Cgﬁzgéﬁ@mé&éﬁa&@i ch

video clip data is stored in a video store 11. Thé “data’lI's 1nput to
the video storejlding a fiH | HiYetIRLCHAMEH 2 st 48 UdafekdH apianal og
input 13 and a digital input . )
become clearer from consideration of the following
5 detailed description of an exemplary embodimeht of the
invention given with reference to the accompanying

drawings.

In the drawings:

Figure 1 is a schematic diagram of a prior art




14 to enable data to be input in either anal og.or 15 - digital format
fromah off-line bulk storage device or library (not shown) such as a VIR
The video clip data is stored in digital formin the video store 11 and thes
i nput sel ector therefore conprises a suitable converter for converting tang
incomng clip data into 20 - the required format. The . i nput h
selector 12 is connected to the video st2re 11 via two bidirectional data
paths 15, 16 each. capable .of conveying a full frame of data at at |east.
video rate to af¥steImashalxepsdy siefaribed dyereinabove;The video store 11
I's shown in greater detail in Fjgure 3 of the acconpanying draw ngs as
conprising a 13 cEHFRSof 1 WRi cﬂ@ﬂ?éﬂ&&l%@a%m_ i i rETrMal
pat hs 15, 16 via Ruffers 18, 19 to at |east two disc-packs 20, 21
Each di sc pack YOG {5 HPH ®o Fujitsu 2380 disc drive devices in
5 paral l el . Each,. O0s 21 ) ' t L. JLi yes: k0 order to

achi eve the necessar%ugﬁﬁ%V§d?ﬁ éi%%gg%égicdﬁg%g#éﬁogﬁyga%%%é#cé#%%%ﬁve or -
out put dgta at %Qﬁroxi matel y hal f broadcast standard vi.deo rate.. For each
path 15, 16 to be able to convey data at 10 broadcast standard the
paths each require apipau 4 B OhrflRemp1@ e disPh A vt 6pides Saaresl. Each

Fujitsu disc drive has "a bandw dth of approxinmately 16 M bytes
generated by the system of Figure 2. :

- Referring now to Figure 2 of the
accompan?ing drawihgs there is shown an electronic QJ
10 'video processing system 10 in ﬁhich.video clip data is

stored in a video store 11. The video datalis input
to the video store 11 via an input selector iz which
includes both an analog input 13 and a diéital input

14 to enable data to be input in either-analog or
15 digital férmat from an off-line bulk storage device or

library (not shown) such as a VTR. The_video clip
data is étored in digital form in the video store 11
and the input selector therefore comprises a suitable
converter for converting the incoming clip data into W/
20 the required format. The input _selector- 12 is
connected to the videc store 11 via two bidirectional
data paths 15, 16 each. capable of conveying a full
frame of data at at least video rate to and from’the
video.stofe 11.
25 The video store 11 is shown iﬁ-greatérﬁdetail in

Figure 3 of the accompanying drawings as comprising a



per second. The four disc drives therefore have more bandwi dt h capacity
than is actually required. This 15 extra capacity provides tine for
the discs to locate data for. the next frane to be output during the next

franme period or to locate an‘area for storing the next frame during the
next: frame period. Thus by providing two disc drives in parallel each disc
pack 20, 21 is 20 able to receive or Blitput data at full broadcast

standard video rate (ie 25 or. 3Q franegs, per second) and e . video, store 11
L har of or o bl BomBrEeERE: 17, Whisth Medxtaces, ag o, SiaaTecricael o
vi deo. The buffe 8, o) ratg w he -c r of_2 7 Lo
distribute data ??Sklst t}é-’g't &)é)gfjo?arg‘g?i %ﬁg%‘%&t ﬁ'rsgelﬁ 1é°t %tt t‘}eeaﬁ]%c{‘ﬁ%lc ks
20, 21 when dat agiss.bel 4 itte t | deq st O : d

conmbi ne data frp%&?ﬁe o pgél(s % ZQE%th @%‘% d?rgecgtiéﬁré‘%}%gtg%s ﬁ@r 16
when data is bel ggafad feqB tBajedaC 5580° dige GXAW Cdeds !
frames of data ar read 5 sinmul taneously fromthe store 11, the

data rel agi ng tophbg1189.f r #R% igadieath, 2 PNLedh #FBs P0G IO Bt Deedli SC
packs 20, 21 via the buffers 18, 19 to the conpressor 17 where the data is

reformed as two gapsraee toaddlsieve dhamecusfuty TRRAWERLY si90€ €dcH 0
each line 15, 16 during the next frame period. Simlarly, two incom ng
frames of data rddiscveitlsbyonly able to receive or output data at

approximately half broadcast standard video rate. For

each path 15, 16 to be able to convey data at

10 broadcast standard the paths each require a bandwidth
of approximately 21 M bytes per second. Each Fujitsu

disc drive has a bandwidth of approximately 16 -M bytes

per second. The four disc drives therefore have more
bandwidth capacity than is actually required. This
15 extra capacity provides time for the discs to locate
data for the next frame to be output during the next

frame period or to locate an area for storing the next

frame during-the next frame period. Thus by providing

U/ two disc driveé in parallel each disc pack 20, 21 is
20 able to receive or output data at full broadcast
standard video rate (ie 25 or 30 frames per second)

and the video store 11 is therefore able to output or

store all the data for two full frames of video. ’
The buffers 18, 19 cooperate with the compressor
25. 17 to distribute data from the two bidirectional paths

15, 16 to the disc packs 20, 21 when data is being



conpressor 17 frompaths 15 and 16 in one frame period are distributed via
the buffers 18, 19 to the disc drives in the disc packs 20, 21 during the
next frame 15 peri od. In order to facilitate the random access .7
transfer of frame data between the store 11 and the rest of the system 10y s
the buffers 18, 19 each include a | arge cache store (not shown) for ~
accunul ating several franmes of data. Thi'slfinimi'ses the anount of 20 _
head seeking by the disc drives and applies equally to both the reading and
writing of dat aWwr¥kEenr & theaVAdeoHSERLS r'igut andgrepgcpbipes @atia ves in
any conveni ent Qrder FqQr exa e gne fi.eld t'he frame may be delivered
to buffer 18 angrP?bFP?581sc PgﬁkﬁezpheZéhFﬁhgﬁﬁhg@d&Féa%§Qﬁa&(?4ﬁn§ten to
one disc drive jpt ack 20 and the Jum nance_of the field. 15 witten
to the other diig'.dgsvg?ﬁeﬁ‘ %%&%érﬁe WZﬁ.ea%hgrBPh & V3G AHIRE  r ane
woul d be delivepg { 0eblg:glhendhsCeback 2hald Yr0" 2% NGLRL N AL A
simlar manner. Thus,® the elenments o each franme areé

distribused amoggnhigah@uhsdyserenl ¥as stobberi ponl %ﬁ‘%ﬂn‘f *a Lt

wi || be appreciate romthe foregoing that the video store Is a _
random access ftRaetHbOfraMdshid hpegdy ianadHL SEFdmdepetion g¢rbmerad vi deo

10 clips to be accessed in a random order for output _

- disc packs 20, 21 via the buffers 18, 19 to the
compréssdr .17 where the data is reformed as two
separate frames'which are output'sépérately,‘one on

10 each liné *15;-:16- during the next frame period.
: Similarly,jtwb incoming frameé offdata-febeiVed by the
__compressqr;17jfrom_paths 15 and 16 in §ﬁéLframé.period
are-diétributed via the buffers 18, 19 to the disc
drives in the disc packS-éo, 21 during the next frame
15 period. In order to facilitate:the“réndom-access'
transfer of frame data between the store 11 and the
rest of the system 10, the buffers 18, 19 each include
a large cache store (not shown) for -accumulating
several frames of data. ,Thié ﬁinimisés'the amount of o
20 . -~ head seeking by the disc drives and éppliés equally to
both the reading and writing of data. | |
‘The frame’data.may be distributed among the disc
drives in any convenient order. 'Fof'egample one field
. of the frame may be delivered to buffer 18 and from
25 there the"chrominénce of the field written to one disc

- drive in the pack 20 and :the luminance of the field



.therefrom The provision of two bidirectional paths 15, 16 enables two
frames of data to be sinultaneously witten to or read fromthe store 11 or
for one frame to be witten to while another is read fromthe store 15
11 - This enables a system 40 of greater flexibil ¥ty to be produced than
hadhi therto been possi bl € Returning to {koure 2i“the system 10 further
conprises a display store 22 which is connected via two bidirectional

busses 23, 24 to thed n?# Fg% ey Wisc drive . ihhend Hhdy fddk 262

conprises a large“scra store for storing data relating to several

frames of videompad o @ndirSPiaYaP6ECERECErane WEQTASEE gelhveiednto ditie
therein to produce respective franmes of reduced size for concurrent display

at different 25gther RPIdd OpScRl 28 FoRi lgHordge atheréinbdéndeswimkkarn
greater detail hereinafter. The store is able to 16 out put- one piece
of stored videopanfidr.aneomhius,t 0 thay eredlembriier i Raches framGe 3ORi t or .
The di splay processor conprises two separate processing units for_producing
si nul t ansous| y idisgerdnftedkdmong theefonyndisc driygsaofuphei B 3¢ he two
bi di rectional busses 23, 24. A video clip nay be read out fromthe video
store 11 and w ipacks @Qe®@dy to the display store 22 at video rate for

di splay on the nonitor 25 either at full size_or at. hal or quarter_ size.
Al tgrnz‘tivm y video dit ggill be appreciated from s:he fforegocing Hat

the video store is a truly random access frame store

which thereby enables frames from different video

10 clips to be accessed in a random order for output

therefrom. The provision of two bidirectional paths

15, 16 enables two frames of data to be simultaheously

written to or read from the sftore 11 or for one frame

to be written to while _anothez_' is read from the store

15 11. This enables a system 10 of greater flexibility.
to be produced than has hitherto been possible.

Returning fo Figure 2, the system 10 further

comprises a display store 22 which is connected via

W, _ two bidirectioqal busses _2-3,_524 to the input selector

20 12. The display store 22 cbmprises a large scratch-

pad store for storing data relating to several frames

of vi'deo and a display processor for processing the

frame data therein to prodﬁce respective frames' of

.reduc_ed size for concurrent display at different

25 portions of a monitor 25, as will be described in

greater detail hereinafter.. The store is‘ able to



10 may be transferred froma bulk storage library (not shown) via the
i nput selector 12 to the display store 22. Data fromthe display store 22
is read by an output selector 26 and output to the nonitor 25 for display.—~,
Thi s enabl es the user to preview one or nore 15 video clips or to \ A
identify video clips stored off-line in the bulk store library (not shomﬁy
for transfer to the video store 11. The16utput sel ector 26 al so conpri ses

~ bot h anal og and dj al outputs 26 26b r to t anal og.and digital
Cnputs 13, 14 o pkSone’ Biege ok FEorel Pidda, SimufeaNeaat o ot o

for exampl 6. 1 noakeani AREERBaBE PLAGEE, AroE ta#g?véﬁ%%t ?&S@%af’ﬁv'yce

of video clips. éoeaegoeggo%emget de@pdPate

Pttt R itas
time to the V|d store ere the data™1's pro esse ore bel ng stored
so as to 'Over?Pé@héiﬁ&Véﬁﬁhlftra%%ﬁstJSr btndtreP| 64 eflediBbA! a&%@%ﬁt

different, appi ng, “or shared, porfions of the nonitor 25, as wll be
described in greatarseppriéd heigitad tafo bithirgutiastr buties lzss_,oumut from
the 5 di splay store in raster order for display on the nonitor 25. The

vi deo store hasaasidebatddpwnialy ide areddlesutpr fremsthe2¥ided stoefe aaf s
processor 28 The video processor 27 is arranged to perform such
: - and written dlrectly to the display store 22 at video
'rate for display on the monitor 25'e1ther at full size
or at half or quarter size. Alternatively ﬁideo clips
10 . may be-trahsferred from a bulk storage liﬁrary (not
shown) via the input selector 12 to the dlsplay store
22. Data from the display store 22 is read by an
output selector 26 and output to the mon;tor-zs for
display. ‘This enables the user to preview one of more
15 video clips or to identify uideo clips stored off-line
in the bulk store library (not:shown) for transfer to
the wvideo store 11. The 'output_ selector 26 also
comprises both analog and digital outputs 26a, 26b,
similaf to the analog and digital inputs 13, 14 of the 4&9
20 - input selector 12, to enablelvidee clip data to be
output in either analog or digital format to the bulk
_storage;de?iee for example. =
In an editing mode of-opefatioh data'relatiné to
a plurality of video clips is read-eut‘from the video
25. - store 11 a frame at a tiﬁe-to'the'videe stere 22 where

the data is processed before”being stored so as to



oper ations as generating a keying signal, nodifying 10 col our,
changi ng texture, and the effects processor-28 generates spatial effects
such as changes of size, pgsition and spin to one or nore frames of a video
cl-kp/~ whi ch operations and effects all per se wel'T:-known. Frames nodified
by “t+he vi deo processor 27 and 15 ef f S processor 28 are supplied or
returfled to the display store:22 for display on the:nonitor 25. Preferably

the parameters ofRheOLkkivagall Ho-ARES Ald 08 aX8p¥A __.édbﬁihﬁﬁt‘éﬂé‘ﬂhsl¥
processor 27 and the effects processor 28 are variabte fromfrane to Trane.

20 So- cal | egtkgyrkesEnt, "B¥ePeappehy)cdrb¥nhtedys pordidnedcymiry s for
frames between key frames derived by 1 nterpol ation. Al ternatively

the paranet er smeaftoel 129)0 ddewipdr He oAeseribba \dnlegreateesAatail can
be fixed so that only parameters controlling the 25 spin, position,
spin, etc operatheneinaftkr.ef R sppocessedr daaaris vautpit e£réme titse of
key frames to 18 define selected parameters is per se well known and is
di scl osedS for @kappRy¥ stereudn prasten gxdemnt fagpl digplal peml itdeed as
No. 2,223,910, the teachings of which are incorporated herein by reference.
5 The BPBREEY 3Por eThe Widgonghoresbaspapsgoriafed: W&%‘r ddhis

processor 29 which_enables a user _to paint into each frame as_described in
our abovenenti on¥ddeo processor 27 and an effects processor 28. The

video processor 27 is arranged to perform such
operations as genérating a keying signal, modifying

10 colour, changihg texture, anq the effects processof 28
generates spatial effects such as changes of size,
position and spin to one or more frames of a video

clip, which operations and effects all per se well

known. Frames modified by the video processor 27 and
15 effects processor 28 are supplied or returned to the

display store 22 for display on the monitor 25.

Preferably the paraﬁeters controlling the

operaﬁions executed by the video processor 27 and the

\_ ‘effects processor 28 are variable from frame to frame.
20 So~called key frames may be defined by the user and
parameters for frames between key frames derived by
interpolation. Alternatively the = parameters

controlling the operatioﬁs-df the video processof 27

can be fixeﬁ so that only parameters controlling the

25 spin, position, spin, etc operations of the effects

processor 28 are variable. The use of key frames to



British Patent No. 2,089,625, and/or to create a key or stencil as

descri bed in our abovenentioned British 10 Patent No. 2,113,950. - The
graphi cs processor 29 is responsive to a user operable input device such AS™,
a stylus and touch tabl et conbination 30, as indeed are the video processq,r
27 and the effects processor 28. During editing. the video processor .in t e
di splay 15 store 22 is arranged to géﬁerate from the I nput video clips

Shown” in i guPBtipe Gieitei paritatora T3 Ber 28 0m1 EXkatks ane fare 4
of the dramnngsgl%gﬁfhl%pla¥oks é%&ﬂéf?'”tﬂqth %E,dlﬁéiggghzo 3 en%orklng_

areas 31, 32, 3 ree so-cal |l € bars 3% wor ki ng
area 31, | 1 f ng to
one or Tor e reeﬁépﬁﬁ%ﬁa?? e ddhed o 3! 3. %ﬁ%ﬁ%‘?‘%@ﬁ%ﬂéﬁ%ﬁ o0
working areas cey¢l ¢niendiatidl atRbrgorteld hereiflsy ' Béferefichl gh definition

tel evision nonitor for exanple has a wi der aspect ratio (16 x 9) than

normal 5 19 broadcaghe diepluyostiore 23) Eb Wil adsodbateduritn i0 the
di splay of four or even five reels. Each reel bar 34 to 36 includes a

mar ker 45 to 47 awgraphitwse procespsdrhedr eé'lldrarenabl:aw\a desen €o paint
i ndi cation of the position of the displayed frames in relation to the C|Ip
as a whol e and éatle cnm aﬁg@me as descrlbed in our abovementioned
British Patent No. 2,089,625, and/or-to_create a key
or stencil as described in our abdvemehtionedJBritish s
10 Patent'ﬁo..2,113,950. The graphics processor 29 is
responsive to é,user operable input device such as a
stylus and touch tableticombination'so,-as'inéeed are
the video processor 27 and-fhe-effects processor 28.
During editing the video pfoceSSor in'the'dispiay
15 - store 22 is arranged to generate from the input video
clips a display that represents an editing énvironment
"such as -the display -shown. in - Figure 4 of the
accompanying drawings. As shown in'Figuré 4 of the
. drawings, the aiSplay is divided into three distinct «‘J
20 working areas 31, 32, 33 by three so-called reel bars
.34, 35, 36. Each working area 31, 32, 33 has
displayed in it a small number of frames relating to
one or more reels of video clips 37 to 44. - 0f  course
more*fhan three working areas could be“displayed if so
25. desired. A high definition television monitor for

example has a wider aspect ratio (16 x 9) than normal



<

frame includes at its bottomright hand corner an information box, for
exanple 48 to 56, to provide a further indication of the positions of the
di spl ayed 10 frames in _the video clips. The information in each box
fror exanple be the nunber, ie position, of théifranme in the clip or it
may<be ti me codes generated by a VIR when &?e frames were originally
recorded. Each video clip can be worked on-independently in each 15

wor ki ng area 31, SRR 08 JRVES 4 ther, of Lt rkj.mg_ar eas
to be gonbi ned vvibt’if?aano %’2% Vi dei(?aé‘?gl?pﬁgi%B%gy%g&t?%]é'?n?&&ge#gvékgﬁfaof '
the stylus on thed qieh diallRly &6 £6RF CSENLGEn PYvedredigor 57 displayed

on the nonitor 8 as will be déscribed in 20 greater detail

hereinafter. The curswadl reeludE 32 €@5E0LnEARKeaPE! AbFREE R8T £6r 4B by
the system 10. One, function which the cursor 57 can be used to control is

that of selecti nghdldhch sovees d1omga theecredlc! barar &dli ygpbdwybdei nahhe 25
working areas 31 to 33. The reel bars 34 to 36 each have associ at ed

di recti onScont r olinddeat idvtn afb the Positid obd thentlifrayed firadés iLnel

bars, the control icons and the cursor are all generated by the processor
wi thin the displ aelatdon 220 . theasikip tas aurdwls7andeeadie displageds or
exanpl e and pressing the stylus 5 firmMy on the touch tablet wll

cause the clip frame includes at its bottom right hand corner an

information box, for example 48 to 56, to provide a

further indication of the positions of the displayed

10 frames in the video clips. The information in each

box may for example be the number, ie position, of the

frame in the clip or it may be time codes genefated by

a VIR when the frames were originally recorded. Each

video clip can be worked on independently in each

15 working area 31, 32, 33 and can be moved into another

of the working areas tc be combined with another video

clip displayed therein, by movement of the stylus on

the gouch " tablet as repreSehted by a cursor 57

U displayed'on the monitor 8 as will be described in-

20 greater detail hereinafter.

The cursor 57 is used to control many operations

performed by the system 10. One ' function which the

- -cursor 57 can be used to control is: -that of selecting

vwhich frames from a selected clip are displayed in the

25 working areas 31 to 33. The reel bars 34 to 36 each

have associated direction control icons 34a to d, 35a



displayed in work area 33 to scroll up whilst selecting icon 36b
wll cause the clip to scroll up to an event, .such as a join, previously
defined in the clip. Simlar operations are performed by selection 10 -~
of the other icons as will be readily apparent to those possessed of the*'—.@_w_.-
appropriate skills. When a scrolling ic p is selected data relating to """
the appropriate video frames in the approg iate clip are read fromthe ’
video store 11 he \§ @gQ S 22 5 . d i S, essed Lo
reduce the si zett%f h’eg&w’ E%(a&rfettg{i 't h'erh|joer 5(?55%@?%&2&?% '?%ﬁlro‘gfd’%%nﬁt

| ocations in thangt OfKe 2&WsES di t I thPNeRE ed

frame on the nonitor 25. \1}:2%;0 cﬁ?f)sa?g bgegg??g%aar%fl §§ edé}f?%%g%g bul k
20 store (wdthihovhe \displwyi sRoteselnct omaaih? the duansteje 11
One of the bidirectional paths eg 15 is used to transfer the inconm ng video-
clip data to theverdéhesticom 36aafidrt kixampla amd - «idigig Afid g Mes free

to transfer data relating to another video 25 clip, for exanple a
novi ng k8y assofizmdy wenh the ftewchnerabbetd willko cauge tHarichiphe
| oadi ng of 21 clip data in the store 11 the data is read

si mul t aneousl y ByspRayedspiay woske arepor 3¢ spficay ssiralde wipleohiilste

nmonitor. Indeed, the.videg of both c¢clips can be displayed at the sane tine
either as two Selecting icon 36b will cause the clip to scroll up to

an event, éuch. as a join, previously def.ined in the
clip. Similar ope_rations are perforined by sele‘ction.
10 of the other icons as will be- readily apparent to’
those possessed of the approptiate skills. Wwhen a
scrolling  icon is selected data relating: -'-to the
appropriate video frames in the appropriate clip are -
read from the video store 11 to the video store 22.
15 The data is processed to reduce the size of each frame
and thg processed data is then stored at locations in
the store 22 corresponding to the position of the
reduced frame on-the monitor 25.
Video clips to be edii:.ed are loaded from the bulk N
20 store (not shown) via the input selector 12 to the _ |
- video store 11. One of the bidirectional paths eg 15
is uséd to transfer the incoming v;ideo_ ~clip data to
the video store 11 and this 1eavés7. the other path eg
16 free to transfer data rela-tix;g -to another video -
25 clip, for example a moving key 'associa_ted with thé

first mentioned video clip. = During the loading of



5 hal f size inmages duly processed by the display store 22 on the
~nonitor 25 or as full size imges using two nonitors. Sel ected franes of
selected clips stored in the video store 11 can then be transferred to the

vidgg*processor 27 and effects processor 28 for 10 processing and to
t he=di splay store 22 for display on the nitor 25 Since the video

store 22 is effectively a random access ane store, the systemcan be
made to di spl ay fr fr any. cli compbi n ionigﬁgr S clips
in any order anfﬂngBSQEa gﬁ; &éﬁti%%é%ﬁlt € n%h%ﬁn 'mf¥%ou?ggﬁe need
for the user tC)éimgg j ' _ t 94 td ro8i pgl-aysd ggbggation
until such time as éé?%§é§%¥*:#@bﬁﬁ%dglﬁf?ﬁ§t ga%gsa t gg_gﬁsgﬁa ed on the
moni tor. 20 the vié¥§Cohhendeabhetot!.i P 1addd PSthe\eidié8Nof 0Beed 1 Nt O
the video store 11 and selected franmes therein displayed on the nonitor 25

the user can ediglipe &dnPSe dfaflaped 46 cthe eshhengimbece¥tHap agl twbng, is
achi eved for exanple by displaying franmes of a first 25 video clip, to
be insertged in Y941t heizer khagear dalg2pranesisethisy odthe disphaly vstepecl i p,
to be cut to 22 receive the first clip, in the working area 33. The

start of the fir22 anhithe snonittor f2Rdhyapltrelhgsise images 8Fingt twen t he
first frame (for exanple frane
monitors. Selected frames of selected clips stored in
the video store 11 can then be transferred to the
video processor 27 and effects processor 28 for
10 processing and to the display store 22 for display on
the monitor 25. Since the video store 22 is
effectively a random access frame store, the‘system
can be made to display any frame from any clip or
combination of frameé and clips in any order and at
15 any position on the monitor 25 without the need for
the user to commit irretrievably to a particular
displayed combinatioh until such time as he is
entirely happy with the result as displayed 6n-the
W, monitor. _ |
20 : Once the desired clip or clips have been loaded
into the video store 11 and selected frames therein
displayed on the monitor 25 the user can edit the
clips. Cut and insert editing, ie video splicing, is
achieved for example by displaying frames of a first
25 video clip, to be inserted in say the working area 32,

and frames of a second video clip, to be cut to



58 in Figure 4) and its preceding frane and pressing 5 the stylus down
firmy on the touch tablet and thereafter noving the cursor rapidly to
the right by corresponding rapid manipulation of the stylus on the touch ;=
tablet. This action is a cutting action known as swiping and is interpréﬁé@@
by the processor 27 as 10 a command to cut the first video clip at t\he
join between frame 58 and the preceding f2&ne (indicated at 59 in Figure
4) to form an insert video clip (indicated at 42 in Figure 4). The

i mge of the inceeeivei phe fdxstheckip t hin 1the workinpgoprsr Bg-pl &heg the
cursor over the first frame 58 and pressjng.the stxlus;domn.on t he touch
tabl et. Ther eaf $ERTEWBEdEREenSigeh éﬁiﬂw&ﬂtleanﬁg edr B¥r PIpYMG rhe

ot o SPLAYCRESS! 87 BeRlee A - LR EFERL  SFob Ralsipe, e
i t id | i ' . . di aVv - ¢ for | :
ove the | noer 1581 1 FIGUREL PR 60 P 8YeAThSRAARS B30 AW T
f 58st h - 0 Qf 4 Lhe Seconthyd d | p displayed 25
therei oo™ nEbfe SERL08 o bl DeidiEy o560 Tl AXbdu P YRS
firny on the teHeheb?bbe! nb¥ing thd Hirdse! SApIN1YNEoDERGOTIGhY Bt 2

comand to cut the second video clip at the join between frame 60 an
corresponding rapid manipulation of the stylus on the.
touch tablét. This action is a Cutting'action'known
as swiping and is interpreted by the processor 27 as
10 a command to cut the first video clip at the join
between frame 58 and the preceding frame (indicated at
69 in Figure 4) to form an insert video <clip
-(indicated at 42 in Figurg 4). |
The image of the insert clip 42 can be ‘to the
15 cursor 57 by placing the cursor over the first framé*
58 and pressing the stylus down on the touch'tablét.
Thereafter two dimensional ﬁovement'of thé cursor 57
on the monitor display results in corresponding
movement of the insert video clip 42 on the display. Y
20 : The user is therefbre'ftee to move the insért |
video clip 42 anywhere on the display screen and can .
for example move the insert clip 42 into the-#orking
'-area 33 and to pésition the first frame"SS'théreof
over a frame 60 of the second video’clip'displayed
25 therein. With the insert clip 42 so 'posi'ﬁioned,' '

pressing the stylus down firmly on the touch tablet is



-the preceding frane (61 in Figure 4), and to join the insert clip 42 onto
the end of the second clip after 5 frame 61 thereof. Once this
operation has been perforned by the processor a_ new clip is defined

as, & spliced conbinatiofi“ef the frames of the secénd clip up to and
inéfhding clip 61 followed by all frames affer and 10 i ncl uding frame
58 of the first clip. A simlar operation can be used to nove a clip from

one reel to anotme%éf.%#g?tﬁgdtﬁ‘e g;ﬁﬁ%gséﬁgz?l ggt__% rEdmayd Of ot Baitf 1 1 st

clip over the frane he”secon irst frame, 58 iIs instead

pl aced over the V&}% selcond vidid Weelp tdte tHa R Hetibehl fofaneh ¢ osanand

clip, then the e of the first clip will be placed between frames 60 and
61 of the seconderd ipredidifgtfLafiet (6NdihnFegurepe)at and e gedhotked in
the video processor 27 it therefore does not result 20 in a

correspondi ng chiatgert nclbp &4zaoatdathe rerdiecofitike secondl¢lipcedterngl y,
data defining frane 59 and the preceding franes in the first clip and data
defining $rane 6frame élLbthepenf.franmes in the second clip remain avail able
for further processing if 25 required. This availability of frames is
i ndi cated on the di spPrgebfhdscAperaeien| has cheohi PRXEPE hyethe 74
conbined clip at the join between the first and second .
processor a new clip is defined as - a spliced
combination of the frames of the segond clip up to and
including clip 61 followed by all frames after and
10 including frame 58 of the first clip. A similar
operation can be used to move a clip from one reel to
- another. If instead of placing the first frame 58 of
the first clip over the frame 60 of the second clip,
the first frame, 58 is instead placed over the join
i5 . between the frames 60 and 61 of the second clip, then
the whole of the first clip will be placed between
frames 60 and 61 of the second clip.
Since the cut and insert operation is performed
L , in the video processor 27 it therefore does not result
20 " in a corresponding change in the frame data in the
video store 11. Accordingly, data defining frame 59
and the preceding frames in the first clip and data
defining frame 60 and subsequent frames in the second
clip remain available for  further processing if

25  required. This availability of frames is indicated on

the display by a continuous line 62 which crosses the



clips and connects between a pair of tails 63, 64 running parallel to t he
di splayed clip. The length of each tail 63, 64 represents the nunber of

avai lable 5 frames in the respective first or second clip. Thus theiﬁﬂ
tail 64 indicates that the first two frames of the first clip do not formkgh
part of the conbined clip and are available for further processing if o

required, and the tail 63 indicates that t4f | ast three Branes-oflﬁobi f
the second clip 0ot form part of the conhined clip_and are available for.
further processi %%#?%q%ﬁéga% ﬁ&ﬁ E’é’ ae! g’r%'sweeﬁpa% Ifé_rFEr af;Gr Fﬁgf’l"? |
processi ng can f | f Selelly IS, not : py. Wi .the su
obtained in theb‘g]b :s:néhdclcfép uri nggtgggﬁeziw §SPQ§Q ﬁeﬁalﬁﬁe égeﬂ p64| S run

and di spl ayed amundi i 40 SEAMENE tHd iraydl 'AQ | L #he YERELRNARTES to
(0] e |

t he conbined clip by changing the position jorn inthe ¢ ned

conbined clip, tdech!e8€3565,264 rdfEiEséRE8ORREY Quniber B RPhL AR Of
the stylus and 20 correspondi ng novenent of the cursor 57 In the

area of tse joi nEramespinsthéectebpetbiver FiTstilorbLeddifth dip CUr RGS S
pl aced over the cross bar 62 and the stylus is pressed down firmy on the
touch tablet, sutlsedait a4dpumddcabesnthiatofcheh€icetsewoSfranesherdtral ay -
screen 25 causes the processor to insert in reverse order frames from
the first clip dirs® ebimdqinoteformeperderof tizs combined clip and
are-availablé for further processing if required, and
_the t&il 63 indicates that the last three frames of
10 the second clip do not form part of the combined clip
and are available for further prb¢es$ing if required.
Making frames available for further précessing
‘tan be  useful if the operator is not happy with the
result obtained in the combined clip during preview
15 when the clip is run?.and displayed as a video
sequence. In order to facilitate user changes to the
combined clip by changing the position of the join in
the combined combined clip, thé processor 27 is made
responsive to manipulation ~of the stylus and o/
20 corresponding.movement of the curscr 57 in the area of
the join as represented by the cross bar 62. - When the.
- cursor is placed over the cross bar 62 and the stylus
:is:pressed.déwn firmly on the touch tablet, subsequent
upward movement of the cursor 57 on the display screen

25 causes the processor to insert in reverse order frames

from the first clip and to remove in reverse order



.frames fromthe second clip. Thus, in Figure 4 upward novenent of the
cursor woul d cause frame 61 of the second clip to be replaced by franme 59
of .the first clip. The length of tail 64 would decrease 5
accopdi ngly by one frane and“the length of tail 638 would increase
adbﬁrdingly by one frane. Simlar down @p movenent of the cursor 57
woul d result in the opposite change in frafes occurring. Furt her.nor e,

hwdden iranes (£ L4a0es GENGSIUSHDLING | Grhud,S3n Hgure 4Shubie! ther

clip can be displrayed by acing the cursor 57 on'the fai'l 63, 64 and
Swi pi ng upwar ds ﬂéﬁé‘ﬂeﬁéeo%a'dhe cdPSof ' ARl d hesuseverhnd @n &g theden

again by placing the cursor 57 on the tail and sw pi ng downwards al ong the
tail. 15 secdh8 ciipt &P UeS repFaedr bangedmet &9 fofi theafdrst

replication of a clip or a portion of a clip. The clip or clip portion to

be replicated iscitfgntifi atheby Jempiing ohe taiddor verwonkdf i decreasee

thereof, pressing the stylus down firmy on the touch tablet in 20

order to Bonnectatberdinglyobyheorarfvananandhcther debghl ®Fvitadhi #3with

the stylus to disconnect the display store 22 responds to this Uamjgglation

by replicating tweulderincnesss r ageerdangly HYr ONSTHEr2BRy cl Spmitkh

created is not displayed separateh%fon 25 %ﬂ;-nn 1 or but i.s h

concept ual | y st cl@¥n¥ardseekepentRf fhe gysex ré’f"é{ié{&'rels ed™ 5P&nhabl e

the copy opposite change in frames occurring. Furthermore,

hidden frames (ie frames represented by the tails 63,

— 10 64) in either clip can be displayed by placing the
cursor 57 on the fail 63, 64 and swiping upwards along
the tail. The frames thus revealed can be hidden
again by placing the cursor 57 on the tail and swiping
downwards along the tail.

15 The system is also arranged to facilitate
replication of a clip or a portion of a clip. The
clip or clip portion to be replicated is identified by
placing the cursor over the first frame thereof,

kv) : pressing the stylus down firmly on the touch tablet in

20 order to connect the clip to the cursor and then
pressiﬁg down again with the stylus to disconnect the
display store 22 responds to this manipulation by
replicating the identified frames in the store. The
copy clip thus created is not displéyed separately on
25 the monitor but is;conceptually stored off-screen.

The system is therefore arranged to enable the copy



.26 clip to be retrieved by swiping the cursor of f one side of the screen.
This causes the copy clip to be attached to the-cursor and the copy can
t hen be positioned as desired on the screen. 5 - In addition to ==
splicing two clips together, as discussed herei nabove, the system 10 jigg
able to dissolve between two clips over a selected nunber of franes. =
a procedure sinilar to that already di scu88ed herei nabove the first and

| ast frames of two 10 - videq cI%ﬁs are i,dentified and the two clips are

spliced toget heCliP R B Metrisviad ¥ 8YiPARg; Fhe; CUrgetsQffe PRt hen
set over a selected n r of franmes, placin e cursor_57 qver _the
crose. bar 62 at A [ FHRAEAET ne ThLS CPRTESS i, EoRnF IR e
with the stylus. . St i nter hL s jactl on to create a
di ssol ve. Theﬂ':‘%%é‘ﬁ%’sigg]ac egvm%é‘%% bjh/ﬁgheé%ér)oscgogﬁg é%%r’l‘ggfgﬁﬁndi%%l ayed
in a different 'zJ%IsgLEiorédm%.@J dh’e%i%‘be%ollcﬁ'y%g\é)rbé%rf’p”i tor thereby enabling

r t he

the user to ent at a about I ssolve Including its length and .

whet her tghe di ssol ve 15f &Hdi ttford Ptb C8pReihgaTw e PEEESS! dgRnehe cag@ssbar
62, finishes at the splice point, or 1ncludes the splice point. H dden

frames that congiiskuissedd hbeednabohes ather egystemt edobyisesfieTéi vieo o
portions of the 25 tails 63, 64 being displayed in a further different
col our. Again, tiesselve hbetasam|twharigips novér aasalected number of B
 frames. ' In a procedure'. similar to that already
discussed hereinabove the first and last frames of two
10 video clips éré identi‘fied and the two clips are
spliced together in one of the'working areas 31 to 33. .
A dissolve is then set over a selected nu.mber of
frames, by placing the cursor 57 over the cross bar 62
at the join between the two clips and pressing down
15  .with the stylus. The sys'tem'interprets this action as -
a command to créate a ‘dissolve. The command is
acknowledged by the crossbar 62 being displayed in a
different colour. A inenu is di-splay_ed on the 'inonitor
thereby enabling the uéer to enter data about the - u
2.0 " dissolve including its length and whether the dissolve
- .starts at splice point as "re‘pz_'esented 'by. the crossbar
62, finishes at the splice point, or includes the
splice point. Hidden frames that contribute to the
dissolve are represented by respective portions of the
25 - tails 63, 64 being displayed in a further different

- colour. Again, there is no actual change in the data



.27 stored in the video store 11 at.this stage and the user is freeto
change the position of the join between the two clips -as described

her ei nabove. Once a dissol ve has been defined on the display 5 screen,
it can be previewed by runniig the conbined clip.containing the dissolve at
vidgo rate. A further contTdl icon 34e to,36e is di'splayed beneath
respective reel bars 34 to 36 and enabl es the user to enter the preview
mode. Wien the Wiehidd0 £9Nthe! vieRb Mdtore 134Gt OLRES btat@ amiddthe use
of the cursor the systemresponds by displaying at full size on the nonitor
the frame di spl geed near esfed 0 idiechanigee thet hsosbEkong apathenhgoinhe
viewi ng i con was selected. A nenu of functions (such as play, fast,
forward, fast r@efween The two dDips cas)déescribeddhepbinatioye.t he nonitor
and the selected clip can be previewed by the use by selection of the
desired functions w tdndéhea cdissolve hast beenpdefiinedmate the oddspilayn
frames conprising the first clip are read in order fromone path eg 15 of
the 20 5 videcrsare it can pesqeviewedebyi Fuaning. &hercopbipedhe

di splay store 22 for display on the nonitor 25. EUring t he dissol ve frames
conpri sing the sddineontaining fhe digsedke 2t ¥dderntatger ArEWFERETVI deo
store 11 via the other, pafh 16 and are passed t,ogether w.th. 25

respective framﬁ?qﬁﬁﬂﬁtkﬁF??rsP48H[FQC)?gﬁ pﬁﬁce§;ﬁ9¥ﬁxe¢@5888?F$3

frames frqn]theggésgcé¥¥L5¥¥§H"Lé¥érﬁ4 to 36 and enables the user to

enter the preview mode. When the viewing control icon
\— 10 " 34e to 36e is selected by use of the cursor the systenm
responds by displaying at full size on the monitor the
frame displayed nearest to the centre of.the‘ﬁorking
space when the viewing icon was selected. A menu of
functions (such as play, fast, forward, fast reverse,
15 stop, etc) is also displayed on the monitor and the
selected clip can be previewed by the use by selection
of the desired functions with the cursor. 1In this
preview mode of operation frames comprising the first
clip are read in order from one path eg 15 of the
20 video store 11 and passed via the video processor 27
to the display store 22 for display on the monitor 25.
During the dissolve frames comprising the second ciip
are simultaneously read in order from the video store
11 via the other path 16 and are passed together with
25 _,respéctive frames from the first clip to the processor -

27.  Respective frames from the first and second clip



28 are conbined in a weighted conbination by the video processor 27 and the
resul ting combi ned frames are passed in order to the display store 22 for .
di splay of the conbined i nage on the nonitor 25. 5 The above .=
di scussed preview ng of a dissolve is nmade possible by the provision of éfﬂ?,
video store 11 with two bidirectional patgg 15, 16 each havi ng a bandw dt ¥~
sufficient to transmt video data at vide®t®display rates, Again, it should

be noted thal dyileNG.clihineq -PheY Gt |SolBi ALEFER' HY) i PRagbdeo

data stored in store I's frees user“t o expe

with different g,@oas%g;f;r?, makign es_c?%’gh?@g_gﬁtg_ t&ﬂ’fﬁ%‘;i ?g_la?nrescoﬂ)é nation

of clips. The system | so 1nclu acilfity to t oget her

sinmul taneously paweld itl bPaeptd thé®idy1hyagRoPass £oF di ary .
systen1describe§%herei% thisekeying faC%??tyyiS'gelected by %%%?ﬁgq?ﬁe reel

bar 35 to the ritglel combindd 4 nthdeone hanitsii ey (3%, wor ki ng area 31 -

defi ned between reel bars 34 and 35. 20 Video clips 37, 38, 39, 40 are
each sel &cted by useThle tdbovaurdiscussbdyprevievingi of a&f dimscltweg ukson t he
touch tablet as previously described. Selected clips are _each brought into-
t he working aremage possibleerbyotbeenrovisiensofl & vhdeeastoren Xlip may
be pl aced 25 ..in front, behind, or between clips already displayed in
the working are¥ith t¥e bidiregkicpalp PaBREhdS, 16 each having 'a

bandwidth sufficient to transmit video data at video
display rates. Again, it should be noted that during
i0 . preview .thére' is no élteratibn to the video data
stored in the video store 11fand'this frees the user
to experiment with different edits before mﬁking a
commitment to a particular-¢bmbination of clips.
- The system 10 also includes the facility to key.
15 . together simqlﬁanebusly:several clips on a frame by
frame basis. .In the exempléry system described herein
this keying facility iS'Selected by moving the reei
bar 35 to-the right in Figure 4 thereby widening the
working area 31 defined between reel bars 34 and 35. o/
20 * Video clips 37, 38, 39, 40 are each selected by use of
the cursor and bylmanipuiatiohﬂof-the:stylus-on the
touch tablet as preﬁiouslyudeSCribed." Selected clips
are each brought-intb the working area 31 by further_
'movement-df the styius and each new clip may be placed
25. in front, behind, or between clips'already displayed

in the working area 31. The clips 37 to 40 together



.29 forma stack and the position of- eath ckip 37 to 40 deternines the rank
or priority of the clip in the stack. Each clip 37 to 40 can be
mani pul ated i ndependently or in conbination with other clips in 5 t he
stggk. Thus, for exanple, clip 38 can be taken out of the stack by

at taching the-cursor 57 tao.the clip and nQyjng it: to working area 32. The
clip can then be replicated or otherw se fodified before being returned to

its original .posf%%ﬂ.nao'é At Qﬁd%‘?éé%ﬁ%'}ﬂ:go S;ﬁié%cl* ih‘g]éiﬁfw'ggﬁto ad

clip can also scrolTed T ndepen y o er c € stack

clips are connecigeeiRihds eHeS FarddllofOhed ot'idMyF thel ELUPT khng ea 31

until, for exanple, clip 38 does not overlap and i-s not overlapped by any

of the other 15 gtack¢!i pSEacH) idAfF8 @an ihengoe tanol bad maddpendddd v, as
descri bed herei nabove. The systemis arranged such that a group of

coi nci dent fr anetndéepéendentdyi by die éombvirathonfl wikth dthwerielips dmck is
available in the display store 20 22 so that the conposite result can
be di spl 8&ed on tihe sbackor. ThuH) sfanaékasplée cddp (38 peani be tthkeresul t
before the clips are finally conbined and cqnnitted to the video store
11, and to neketcofrdde @kack bydiartaching i phe souriser t5ie tonfhe te 25
clip contains the desire result. = For exanple, the .
- ¢lip and moving it to working area 32. The clip can
-then be replicated or otherwise modified before being
returned to its original position or another position
10 - in the stack. A clip can also be scrolled:
independently of other clips in the stack clips are
connected to the cursor and moved'sideways in the
working area 31 until, for example, clip 38 does not
overlap and is not overlapped by any of the other
15 clips. Clip 38 can then be scrolled independently, as
described hereinabove.
The system is arranged such that a group of
coincident frames, corresponding one from each of the
Y _ clips in the stack is available .in the display store
20 22 so that the composite result can be displayed on
the monitor. This enables the user to preview the
result before the clips are finally combined and
committed to the video store 11, and to make-
corrections to individual clips so that the composite

25 clip contains the desire result. For example, the

colour correction in one clip can be adjusted so as to



colour correction in one clip can be adjusted so as to 30 match the

coloration in another of the clips while both clips or frames from both _
clips are displayed sinmultaneously. If desired one foreground clip, eg clkif
37, can be viewed against -t he background clip, eg 5 clip 40. The vidgy,
processor 27 includes a keyer circuit (nq% shown) by which a blue scr edn.
key can be generated. Such a keyer circ ?t is disciosed in our US - Pat ent

No. 4,667,221, the teaghings,Q ich.are [en OLAt i o by
er orence. - A BB HbdoRyraF Leficddl | aidher (ST SHLOERAES HAL BV
graphi cs processqr..29 Lape. -frf'agglr_ basics OO rel &id ié}fé@S in a
selected clip. B rev?%{}%{lygée%?ﬁ%skey C ig’g@arﬁlﬁssgci at ec?vm' h
respective videgjghy ly. 'Pf dads3Pkdy orid OfSregouhd ARHN to
add data repre%&%ﬁqﬁ§q§%§§agk back-shadow to video clip data fé? aﬁ?ch -
there is an asseqijy 8¢ ,k8%nChé Pviswédcadd ifstaife itackgidwand telipp ey spl ay
store 22. The bl ack backshadow (not shown) facilitates identification of:
20 & keyed caliigp 4then franmes of the clip are displayed on the nmonitor
25. Wen a stack is defined in the working area 31 the key clips associ ated
with the.respective Whteoriddgppraessoy g2iedincpudesi ay keyemmdeeritt hat -
when ' e

(not shown) by which a blue -screen key_'can bg
generated. - Such a keyer cifcuit is disclosed in our
US Patent No. ;,667;221, the teachings of which are
i0 incorporated herein by reference. A user defined key
or stencil may Elsé be created by the graphics
processor 29 on a ffame-by-frame basis-for'somé or all
frames in a selected clip. Previously defined key
clips can be associated with respective video clips.
15 The display store 22 is arranged to add data
representing a black back=-shadow to video clip data
for which there is an associatéd-key clip'as the clip
data is written to the display stdré.zz. The . black
backshadow (not shown) facilitates identification of v_\J
20 . a keyed clip when frames bfﬁthe_clip are displayed on
the monitor 25. |
When a stack is defined in the working area 31
the key clips'associatedfwith'the respective video
clips are.aésigned_a priorify or rank sudh that when
25 the clips 37 to 40 are-combined;-keyedtfeatures.in"

clip 40 are seen in the foreground obscuring features



.25 the clips 37 to 40 are conbi ned, 'keyed features in clip 40 are seen
in the foreground obscuring features- 31:t:n the other clips, whereas
features in the clip 37 formthe background and are obscured by keyed
fedtures in the other clipsi38 to 40. It should benoted that data relating
tStény clip 5 di spl ayed on the nonitgg can be“transferred to the

ef fects processor 28 and/or the graphics processor 29 for creation of a

key, or indeed fqf gRdi Btﬁé&:l Qshb\s,a%éﬁea&efeébefespenatﬁnmsempvaaed by
the two processors 28, Once the user is satisfied with the

result of his echétﬁlghhé'\hﬁd]?rddnd)ena arepbbscutrednbyi keged, featiuzes| ve or
a | ayered sequence of stacked clips with col our and texture changes to sone
of the clips theim®ithetdeherselipsgaelte ¢an be comitted to 15 menory.
Clip data is read fromthe video store 11 and conbi ned frame by frame by
the processors 27, 28Ttrshadlddenoted thet %MEeBétﬁg%\FF’tF . E&&P to
the video store 11 In the case of a sinple cut and insert s %8

edit ther® is nolispdayedgons %M?@Wp%r%dtﬁ?nﬁﬁérﬁﬁgce’%%o 7 to
29 and so the operation is sinply one of re-jndexing {he frane datezgeld in

the store 11. | reEfRCERSRroFesSoF 28 ARALYK (the 9EaMRLEESBFPCRESCT

for creation of a key, or indeed for modification by
any of the other operations provided by the two
processors 28, 29.

i 10 once the user is satisfied with the result of his
editing, whether it be a simple cut and insert, a
dissolve or a layered sequence of stacked clips with
colour and texture changes to some of the clips
therein, the resulting clip can be committed to

.15 memory. .Clip data is read from the video store 11 and
combined frame by frame by the processors 27, 28 and
29 as appropriate before being written back to the
video store 11.. |

In the case of a simple cut and insert splice

20 edit there is no combining as such to be perférmed by
the processors 27 to 29 and so the operation_is simply
one of re-indexing the . frame date held in the store
11. In the case of a dissolve edit it is necessary to
combine two frames from different clips and so data

25 for the two clips is read a frame at a time from the

store 11 along one of the paths, eg path 15, and the



conbine two franmes fromdifferent clips and so data 25 for the two
clips is read a frame at a time fromthe store 11 al ong one of the paths,

eg path 15, and the 32 resulting conbined frane data is witten back to ..
the store along the other of the paths, eg path 16. It will be appreciated"

that since each path only has sufficient Bandmﬁdth for one video channel &
the reading 5 of frames for both cPrps via only path 15 w |

effectively ha ; t s i1 CE : clsi, r : romt store
11 lovever, aET A ool Chealie biRe” oo It et Back Ol B e
conbi ni ng oper gtioae GAdRS PORESot B | : o%gg pent, b user
and can be perforned mﬁgﬁ%ut'be?ﬁgeg}gg?ggg% _n'?ﬁz %gﬁﬁﬁﬁg?fég' Tﬁg?e\MIl

be a sinmlar owigneaer appectiiatied NehReChINES Raddl pathi Rh1@ HAFk as
abovedescri bed are conbined but again this reduction i's uninportant to the
wor ki ng of thessfsftietentSbandwidth £oavbhg irmaéod@ﬁ&hhé@dthaeraala%%@t

invention by reference to a preferred enbodinent it is to be wel _

understBod - theff fhemesnbfolt mdrdthi relipestiian ordvexeahar wsonky 1and t hat

nodi fications and variations such as will occur to those possessed of
appropri at e 20effectlinellyetigd vendhekiddte ety wielcladehei twoutl tippaatrer e from

t he scope of the invention as defined in the appended cl ai ns and '

 equi val ents t htpagf from the store 11. However, this halving of the
reading rate is unimportant sihéé- the combining
operation corresponds to a final 'corlnmitment. by the

10 user and can be performed_without being displayed on

the monitor 25. There will be a similar or greater
reduction in speed when plural clips a é_tﬁéick as
abovedescribed are comﬁineq but again this reduction
is unimportant'to thg wofking-of the_sysﬁem.

15. " Having thus described the present invention by
reference to a preferred emquiment it is to be well
understood that the embodiﬁent:'in question is
exemplary only and that.modificatidns and variations
sudh as wi11'0ccur to those posseésed of appropriate -

20 'khowledge and skills may be made Qithoﬁt départure
from the séoﬁe of the in\fention as defin'ed' in the
appended claims and equivalents théreof. | |

For examplé; the four relati?elylhigh capacity
disc drives iﬁ the video storé could.be replaced by a
25 large number of smaller diéc drives. An important

consideration in the construction of the video store



For exanple, the four relatively“high ty disc drives in the video
store could be replaced by a 25 K unber of smaller disc drives.
An _inportant consideration in the’ constructlon of the video store S
th t»rt shoul d have suffi cient bandMAdth for. at l'east two video clips, and
than two if so desire, to be transfer. d each at video rate. By
|ncreaS|ng t he nunber of . dﬁsc drives conprising the:store 11 the 5

conplexity of trags g d | r he
£85feoiait NPt dahduta ham_c gagf 18488t glﬁr@&by en]%argl 3

frames stored in the discs ¢an neverthel ess e mai nt* t he

cache stores in 188sButkEreiasas cf:PIdpé h%ﬁ&%ﬁsﬂ{an theo S.Liz%d)fdeglt@rheca(:he

stores dependi ng on the exceSs ban width 10 and seek tine o

di scs, and on t htonbaberaakferired b&dMBdﬂEVEdéﬁrf&Eél”UbPa@ﬁﬂﬁﬁéél V|deo
rate. The video store may be used in a high definition television sys

sinply by increathagnuhbenuafedisé drivesusenpriding thecstare 1anhmkglng
the cache 15 stores. CLAIM5: 1.  An electronic video store
conprising: at |eemPlexity: ofi ransfermingtdatagwiildi t ihcreaser eisesent i ng
mul tiple video franes;
Randon access to the frames stored in the discs can
- nevertheless be maintained by enlarging the cache
stores in the buffers and for the compressor, the size
of the cache stores depending on the excess bandwidth
~~ 10 and seek time of the discs, and on the number of clips
‘to be transferred simultaneously at video rate. The
video store may be used in a high definition
television system simply by increasing the number of

discs used and if necessary enlarging the cache

15 stores.



5 an access circuit for providing random acces -and out put
of video franmes to and fromsaid at | east one mum;‘ Tﬂ\ﬂm at | east

two ports connected to the access circuit and\ ransferri ngf\
data.to or 10 fromthe access circuit relating to a respectlve Vi deoy
frane at video rate. 2. A store as clai reg in claim1, wherein said at =
| east one storing unit conprises at |east two separate storing units each
connected to tcf}g\_ﬁfgd at |least two 15 ports via the access circuit and
data representing each video frame is distributed between the storing

units. 3. . A store as clained in claim2, wherein each of .said at |east
two storing units conprises at l'east two 20 di sc drives which together

are capabl e ofy trangf esTdderonhf€oviaks atodelonpttisidg: A store as
clainmed in claim3, wherein each frane conprises two i nterl eaved

fields, and:the acgessegitcWne i statriargednior fomnsterint diigitsabred or

to be stored in the storing units and arranged therein such that each video
frame data repatsentépresnstinglMubtiple vsidstwrarames one storing unit and

data representing the other field is stored in the other storing unit. 5.

A stor& as clainecan naamesgr ecbdéwit dcar MPravddding t HandolWeRCEePRBUIt s

arranged for transfer of
input and output of video frames to and from said at

}east one:stor;ng unit; and
at least two ports connected to the access
circuit and each capablé of transferring data to or
10 from the access circuit relating to a respective video

frame at video rate.

2. A store as claimed in claim 1, wherein said at

least one storing unit comprises at least two Sepérate"

storing units each connected to the said at least two
15 ports via the access circuit and data ;epresenting'

each video frame is distributed between the storing

units. . U

3. A store as claimed in claim 2, wherein each of
said at least two storing units comprises at least two
20 " disc drives which together are capable of transferring

video data at wvideo rate.

4. A store as claimed in claim 3, wherein each frame



~data to or fromeach said storing unit, said data 10— bernmg arranged
such that each field is divided into chron1nance and | oups
whi-=ch are stored respectivel y in the disc drive of th E“ﬂﬂﬂ@“‘ ﬂ“r"m‘ A
st~Q,e as clained in claim2- 3 or 4, wherein the acce m COTPI+ Ses
two buffers respectively 15 assocmSed with the two storing units for
buffering data in transfer between each of the storing units and the at

| east two portcomprised\ v e iastedtbeawedi Nféhdsy) 6, andlertthe tdecessess
circuit further conprises-an interface between the' 20 buffers and the
two ports, whicirceuiterisicercamngedt fovi tirandfiex bdét vedmr #bomsd dorpat at
said at least two ports and a storing format at said buffers. 8. A

store as cl aibedstonedchai mhe7, steingn units anér agrangedprihexedncache
store for accunulating a rrultlpI|C|ty of frames of data to facilitate the
transfer of deﬁlwlbélh%é@at%va{dqceémam@\@%ﬁtr§E§?ﬁFeIB'—ln9 ong\ef irtdss
circuit. 9. A store as clained in ¢claim6, 7 or 8 wherein the two

buf fer$ each cepFreEed daciRnetsreriBg Addiimandi Agta HERTSISREIRT of
.franes of data to facilitate_the transfer, of data between the at.|least 10

two ports and & QERSY n’E)l%}ﬁités 850TRA die S ATNSK d%%oﬁjr%%eggf"ﬁg system

for conbining a plurality of video C|IpS the system

5. A store as claimed in  any  preceding claim,
wherein the access circuit is arranged for transfer of
data to or from each said storing unit, said data
10 - being arranged such that each field is divided into
chrominance and luminance data groups which are-stored

respectively in the disc drive of the storing unit.

6. A store as claimed in claim 2, 3 or 4, wherein
the access circuit comprises two buffers respectively
15 associated with the two storing units for buffering
data in transfer between each of the storing units and

N2 the at least two ports.

7. A stofe as claimed in claim 6, wherein the access
circuit further comprises an interface between the
20  buffers and the two ports, which interface converts
video data between a video format-at said at least two

ports and a storing format at said buffers.



conprising: at |east one storing unit for storing licity of
-video frames; an access circuit for providing ra uﬁm“& EF“‘“uﬂsfer to
and fromthe at |east one storing unit of a nunber =0T csat wldeo*franes _

conprising plural video clips; 20 at least two ports connected
to the access circuit and each capabl e, gf transferrlng data to or from X
the access circuit at video rate; a proc% responsi ve to a user operable

input devi ce fog. progestioye dala LiaRhe ah, | £88in0n, preL! e Uni

representing user selected frames of at |east two of Sai Vi deo
clips to produte @resedi 6Hp¥ises &l iddichiN Gt RONELLT afce.-hm%u@t' epusly

di splaying . at least 5 - sone of said mul tiplicity of video fra s. 11. A
system as cl ai medltipTieity 1&f f Frahes cofprastag o difyy aisies e duy
storing image data representing an i nage to be displayed on the nonitor;
the processor hetamsfmerabl data detedidn nghevde flatash) two peegls dldd ng the
witing of data representing plural selected franes to the display store
for sub$equent WhspEesesds carchit ural selected frames on the nonitor. 12.
A systemas clainmed in claim 11, wherein the

9. A store as claimed 'in claim €6, 7 or 8, wherxrein
the two Ibuffers ‘each comprise a cache store for

'gcéumulating a multiplicity of frames of data to

facilitate the transfer of data between the at least e
10 'tWO'ports and the storing units.
10. An electronic video processing system’ for
combining a plurality of wvideo c¢lips, the system
comprising:
‘at least one storing unit for storing a
15 multiplicity of video frames;
an access circuit for providing random access.
transfer to and from the at least one storing unit of  \_J

a number of said video frames comprising plural video
clips;

20 ' at least  two ports connected to the access
circuit and each capable of transferring data to or
from the access circuit at video rate;

a processor responsive to a usex operable input

device for processing data from the at least one



processor is arranged to apply user selected effects 15 to—uset

selected franmes in the video clips, the effects and fran =Tl
selectabl e by mani pul ati on of said user operable input dmilmﬂ!gjﬂm!mj" u!I
systemas clained in claim#%l or 12, wherein the processoi Is
wI'te data to the display 20° store3§ych t hat “when the image
represented by the data stored in the diSplay store is subsequently

di spl ayed, and dterimgi taiti seprebeat ingt asem| ssbédted of rumelsi RE adeas,
said plural selected franmes are displayed at a ~treduced size in one or
nore of said wikdasny aweasof 1daidA pistaln &ddeloai ekibs ntd ghroddcewh®r ei n
the processor is arranged to wite data to the display store such that when
t he i mage repr essmbixed hetddy ¢bip; and di spl ayed, at |east sone of the
wor ki ng areas include one or nore franes at a reduced size, the franes
corresponding to a pornomicer foe simgbranedtushy digpdapingsatid.eagtsystem
as clained in any of clains 11 to 14, 10 Wwherein the processor is
arrange® t o gerdng ok watd matbipbpeét¥neEnyidesufsdmesy response to user
mani pul ati on of said user operable input device, said processor being
arranged to wite the cursor data to the display store for display of said
cursor onihe 15 a MDLESL 18 ALRIPMAS LAIRY 48, BPur

comprising a display store for storing image data

representing an image to be displayed on the monitor,
the processor being operable in an 'editing mode £for
10 controliing the writing of data representing plural
selected frames to the display store for subs-equent

display of said plural selected frames on the monitor.

12. A system as claimed in claim 11, wherein the
processor is arranged to apply user selected effects
15 to user selected frames in the video clips, the
effects and frames being selectable by manipulation of

W _ said user operable inpﬁt device.

13. A system as claimed in claim 11 or 12, wherein

the processor is arranged to write data to the display

20 ©  store such that when the image represented by the data
stored in the display store is subsequently displayed,

~and the monitor is divided into a plurality of working

areas, said plural selected frames are displayed at a



‘processor is arranged to respond to the action of "the cursor bei %di sposeﬂd
i %

by mani pul ati on of the user operable input device i ‘t\een t wo
20 adj acent displayed frames of a single cli paﬂmmmml‘ﬁu away
from said position, the processor responding by nodifyihg'thd data in the(}.

display store so as to divide the singl g{fhlip into two new clips,: 39 o
of the new clips including-one and the er new clip including the other

of said adjace Lsgl aysd fiLamEs ) Y, , i aed. | l.ai m 16,
wherein in or dg%dgbéa QX?% éL?‘f ect ﬁimcﬁ%le; 0 Egé%lf% ‘géijﬁjéﬁggchgg%sﬁ'to two new
clips the processor responds to the displayed cursor. being noved rapidly in

a substantially horizontal direction by correspondi ng mani pul ati on of the

user operable jpputademidieem 18s claiBed ArSySigimass) a'w’n@i»éim ckaem 15,
16 or 17, wherein the processor is arranged to.respond to manipul ati on of

sai d user opergpbeebBbyt idevageahyedodid Ywhgtéhdatal acbn thiee display store
so as to cause selected displayed franes relating to one clip to 15
become attachgtoréostibh tHaspivhpedtheursege raptedentesdpohdrébyt her
mani pul ati on of the input device by nodifying the data in the display store
to caus® both dhsptayed; atdlehstseloset ef dihepwopiing amesas oinolede
' one or more frames at a reduced 'size, the frames
corresponding to a portién of one or more of the video

clips.

15. A-éystem as claimed in any of claims 11 to 14,
10 wherein the processor is arranged to generate-cursor
data representing a cursor in response to user
manipulation of said user operable input device, said
processor being arranged to write the cursor data to
the display store for display of said éursor on. the

15 monitor.

16. A 'system as claimed in claim 15, wherein the’ u
processor is arranged to respond to the action of the
cursor .being disposed by manipulation of the user
- operable input device at a position between two
20 adjacent displayed frames of a single clip and moved
rapidly  away from said position, - the processor
- responding by modifying the data in the display store

' so as to divide-the'single clip into two new clips,



on the display. 20 19. A sysfenras-cfained i n cl abkm-A8—wherernmthe —

processor is arranged to respond to ‘the positioning of t ect
attached to the cursor at other displayed frames relati namm&&ﬂ“ﬂmmr
byﬁgpdifying the data in the display store so as to co U SsOf
sald one clip, associated-with said dgglectedfﬁﬁanes, w th frames of

said another clip, associated with said pl ayed-franmes, to create a
conbi ned clip. - y, : ] ai .in._cl_ai , rein_the
processor is ar?gﬁggg égb f@ﬂifﬁﬁﬁg%%§g?9§§£$€CP§§ FF%ﬁQé%%régﬁﬁsrnga on
the display nongj DSy | splay angs, a_iq3 .t i reis
nodi fied so that Qg %arca'giréirg* d’lpﬂé%l ggé‘%q‘w% S%ﬁe fgﬁaé&goﬁg%ﬁéa‘?% ipto
i ndi cate that thggegbined clip has a nunber of. hidden selected franes
associated therewth. 21. A systemas clained in claim19, wherein the

processor is arranged to respond to the overlaying of 15 frames
attached to the cursor at said other displayed franes by nodi fying the data

in the display syoreaseysseinOaseplathed ninfépabs 0§, Sthérenf ¢hi drder
associated with the overlaid displayed frames, with frames of said another

clip ass®ci at edtoi elfifever Idwindirdg aoBssa28 singl?. clfpsysitem @o chawned in
claim2l1l, wherein the marker is displayed in a first colour to indicate

t hat clips the processor responds to the displayed cursor
being moved rapidly 'in a substantially horizontal
direction by corresponding manipulation of the user

operable input device.

10 . 18. A system as claimed in c¢laim 15, 16 -ér 17,
wherein the processor is arranged to respond to
manipulation of said user operable input device by
modifying the data in the display store so as to cause
selected displayed frames relating to one clip to

15 become attached to the displayed <cursor, and to -
respond further manipulation of the input device by

N -modifying the data in the display store to cause both
the cursor and the selected displayed frames to move

| on the display.

20 19. A system as c¢laimed in claim 18, wherein the
processor is arranged to respond to the positioning of
the selected frames attached to the cursor at other

displayed frames relating to another clip by modifying



in the conbined clip the overlaid franes are replaced with the'overlayi ng

frames. 23. A systemas clainmed in claim19, wherein the processor :
responds to the overlaying of franes attached to-lt Hﬂl"j' “ﬂﬁ"iﬂ d other
di spl ayed franmes by nodifying the data in the dis il to 5 T

conbi ne the overlaid franes and the overl aying franes on a fr.%trre*-by frame ‘=&
basis, thereby creating a conbi ned cIip‘mﬂich I ncl udes a di ssol ve between

the clips forning the conbined clipn._ 24. A systemas clainmed in claim 23,
wherein the 10q£g égﬁ%rﬁﬂ# § SR AYe FtOF €2 50 B & SBRINS FFRAMeSEt e t hat
the conbined clip i.s;ereated . di ssol ving between overlaid and overl ayi ng
frames. 25. A(J%%/stée%“gs %ﬁ%i rr%%l‘lgh FHN t%(? -ff‘{%%ésraelr 3L E0oteR nunber
of frames usedgy L ss@lyin 15 . n i p d_the.other
clip formng ?%ié&ggé’so?\%\ghl g se %égg?%bl %_,'u? h%n%gﬁﬁgr gg_g[ pr iaSISn%CJ_aa%%at ral
portion di Spl ayach |da ANCILEb DuyelNE &bl N4 IS &9 Cdrfbiillen A PAg] Ve and
end portions displayed in another colour indicating the franes 1n The one
clip and in the other 20 .- clip not used in the dissolve. 26. A system
as clainmed in any of clains 18 to 25, wherein once a clip has been.
identifd ed byomniRulssidtam ohst hEldingd davickaihe 10r,0CREEPEI RS the

processor is arranged such that when said selected
frames are overlaid on the display ﬁonitor on said
displayed frames, data in the display store is
modified so that a marker is displayed ,with the
10 combined clip to indicate that the combined clip has
a number of hidden selected frames asséﬁiated

therewith.

21. A system as claimed in claim 13,.wherein the
processor is arranged to réspond to the overlaying of

15 frames attached to the cursor at said other-displayed
frames by modifying the data in the display store so
as to replace the frames of said one clip, associated Fii
with the overlaid displayed frames, with frames of

said another clip associated with overlaying frames.

20 22. A system as claimed in claim 21, wherein the
marker is displayed in a first colour to indicate that
in the combined clip the overlaid frames are replaced

with the overlaYing frames.



-ar r"énged to respond to the cursor being noved off and then back on to

the display in response to manipulation of the inp{

nodi fying the data in the display s-!toore so as to atta(em“uﬁmlgnmﬂl‘um
id_?n‘;ified clip to the cursor. 27. A systemas clained i'n éla m13,° wher ei n
one=0of sai d wor Ki ng areas is a'plural cljp working area in which a
plurality of clips can be processed c0ncﬁ$rently.f10~ 28. A system as
claimed in clapgn 275 wWhaitelm ak |epsimé@nePf clhemPliy Al hex@fig! Epe in the
plural clip working area have an associated control “image clip and the
processor pl acgsot88s8tsphraypdnds!l ato CltRe | BveribgihnoBssEgames
priority to each clip depending on 15 the position of the clip in the
stack. 29. A sysiehedastél sheegurgoanutofsaildiotheld dispbayedefeameshe
processor is operable in a preview node in which data fromthe random
access vi deo fypmucdidyéngeplissaddtaginhehd uWlbdplyy obtoreesal| apstios

conbi ned, 20 I n accordance with the nodifications made in said editing
node, v th thecdmbinénthbeodesphid frames angt dheeowetlaybpgefeanesg a
preview clip which is output to the nonitor for display. 43

on a frame by frame basis, thereby creating a combined
clip which includes a dissolve between the clips

forming the combined clip.

24. A system as claimed in claim 23, wherein the
10 marker is displayed in a second colour to indicate
that the combined clip is created by dissolving

between overlaid and overlaying frames.

25. A system as claimed in claim 23 or 24, wherein

the total number of frames used in dissolving between

15 the one clip and the other clip forming the dissolve

is selectable, the marker comprising a central portion

Kg) displéyed in one colour indicating frames used in the
dissolve and end portioné displayed in another colour

indicating the frames in the one clip and in the other

20 clip not used in the dissolve.

26. A system as claimed in any of claims 18 to 25,
wherein once a clip has been identified by

manipulation of the input device the processor is



30. A systemas clained in claim?29, wherein the preview CIIp dataTs
out put for subsequent display of the clip at video rat
claimed in any of clains 11 to 30, 5 wherein the. pﬁ“ll ﬂllill mﬁble

in a commtting node in which data fromthe random access cvi eon rame s 1\,4

representing the plurality of video clips is conbined, in accordance W|th
the nodifications made in said editing rr'dﬁe, to the data in the display

store to 10 e an a_final conbi ned his
written back to ggggndgﬁ%gﬁé§ d% fFéi?E% KNy H'éo‘fﬁ‘g ggoﬁ”maher eby
comitting th I clLip t tor a _Sys
substanti al | yetalfs1 esc(réi%gédr}%g le heér}(*aéimnag%éﬁ’lgé‘ erAiéI?ice p{_a E? to 4
of the. accompapyhPgutaeYbAISE the input device by modifying the data

in the display store so as to attach a copy of the

5 identified clip to the cursor.

~ 27. A system as claimed in claim 13, wherein one of
said working areas is a plural clip working area in
which a plurality of «clips can be processed

concurrently.

10 ©  28. A system as claimed in claim 27, wherein a-t- least
some of the plurality of clips in the plural clip
working area have an associated control image clip and
the processor places the displayed plural clips in a
stack and assigns a priority to each clip depending on

15 the position of the clip in the stack.

29. A system as claimed in any of claims 11 to 26,
-wherein the processor is operable in a preview mode in
which data from the random access video frame store
repre_sent'ing the plurality of video clips is combined,
20 in accordance with the modifications made in said
editing mode, with the data in the display store to
produce data representipg a preview clip which is

output to the monitor for display.

U
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30. A system as claimed in :-c_lé.i“m'_2.9_-, wherein the

preview clip data is output for subsequent display of

the clip at video rate.

31. A system as claimed in any of claims 11 to 30,
wherein the processor is operable in a committing mode
in which data from the random access video frame store
representing the plurality of video clips is combined,
in accordance IWith the modifications made in said
editing mode, to the data in the display store to
produce '.data representing a final combined clip which
is written back to the random access video frame
store, the processor thereby committing the £final

combined clip to memory.

32. A store or a system substantially as described
herein with reference to Figures 2 to 4 of the

accompanying drawings.



