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sysfems and, nore particularly to computer controlted 5t f.or enhanci ng
I gitised video inmages. In digital video teqﬁzg?l' ol gy, XByst ens have -
| ong been proyjgigd-{@ capturing or digigtising- anal'ggnstal | Yages in
various formats such as conposite video or A The. . ' be: fully
digitised as it-is received, or the capturing S5 ARY | stributed
over time and may include THRROVDNGIMAGESH IN/¥TD Xﬁ'e“r al mes of video
dat ad " A di sadvantage of the distributed RS hat . in order to
avoi urred images the target nmust renpin relati "ot i onary. durin
capture. However Thdgcmvenfion relatesgenezally Lo Anpeg @ yss[yfhmsi-?%dggq%e?e

i's a probl em pdieicul BELyS Bolfcolputar aontrdlded agethmsi flavestiagning digitiseder | ace
vi deo, which 3%55'% eer;ti onal in video technology, a single imge or frame

Is actually ct osed of two inmmges taken typically 1/60 second apart. The

first image contains even numbered scan lines and. the second inage odd
nunbered scan |ingsqdigikel vagss tbainoeegy,! Histenehadsdbng been provided for

capturing or digitising dnalog still images'in various formats such as
composite video or RGB. The image may be fnlly digitised as it is
received, or the capturing process may be distributed over time and may

include components derived from several frames of video data.

A disadvantage of the distributed approach‘is that in order to
avoid blurred images the target must remain relatively stationary during
capture. However, even for live capture of a relatively stiil image
there is a problem when the source is an interlaced video signal. In
interlacé video, whicﬁ is conventional in vfﬁeo technology, a single
image or frame is actuglly composed of two %mages taken typically 1/60
second apart. The first image contains even numbered scan lines and the
second image odd numbered scan lines interlaced between the even scan !
lines after display of the first image.” An exawple of this interlaced:
form of scanning may be found in'conventional broadcast television

raster scan images.

As aforémentione&, a problem ocenrs with-a non stationary target
presented to the capture camera wherein these two fields adjacent in
time are captured - even when the sequential capturing occurs 1/60th of
a second apart. As a practical example, if a subjéct were to move a
hand during the capturing process, sequential fields will be generated

. which will capture the hand in two distinctly different positions.
However, 6peration of typiéal interlace systems call for the two fields
to be continuously refreshed alternately on the display screen. The
result of this may be the appearance of the hand engaged in a jittering

or ‘shaking motion at the frequency of 30 times a second giving rise to
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highly undesirable images.
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lines after display -of the first inage.' An.exanple of this i nt erl aced form

of scaqni ng may -be.found in conventional 'r-w’n-—...-..- sionraster scan

| npges. « . As aforenentioned, a problem o }atlonary

target presented to the capture canera wher ei f adj acent in,
60t h' of- a

hes&ERL\MB‘D el ds
tine are capt&T8wd:-1/en when the sequerd.i al
second apart. As a practical exanple, |f a subJ ect vvere to nove a hand

during the capt-ur pracess, ields wl rate i ch
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undesi rabl e - ingeslily seen with respect to consumer video cassette recorders. Most .
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such video tape players include a freeze frame mode., Due to mechanical
limitations on video heads .and the like, this mode displays a single -
field of 240 scan lines, which is only half of the 480 scan line frame
attributed to consumer video. This is perceived by the viewer as a
substantial reduction in image quality from the full resoletion image on
the videotape prior to freeze frame playback. '

It is accordingly an object of this invention to provide a video :
image display system which reduces undesirable image shaking of moving-
components while retaining a substantial part of the resolution of the
full image.

According to the invention we provide a method of operating a video
disﬁlay in which images are presented sequentially in a plurality of
fields, each field consisting of an array of image elements together
representing an image target or image targets, characterised by the
steps of detecting in one of said fields an area corresponding to motion
of a target, deleting said image area from said one of said fields and
substiﬁuting in said area of said field image elements functionally

related to said image area from another of said fields.

We further provide a video image displey sYstem comprising means
for capturing digital video image data in a plurality of fields to
represent images in a series of frames, characterised by means for
“detecting in said video image an area corresponding to motion of an
image target, means for deleting said image area from said one of said
fields and means for substituting in said area of said field an imege'

. area functionally related to said image area from another of said
fields.
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In an effort to avoid this probl em. systens were devel oped whi ch discarded

all the scan |lines associated with one of the alt yficel-ds The

obyi ous undesirable result of this was of courff '§ ' Hcrease in
resol ution of the inage, an exanple of which deradigED seenfiwi th
respect to cATSu8®112i deo cassette recosders. SHE—FE 0 pe players
include a freeze frane node. Due to nechanlcal linitations on video heads
and the like, this node displays a single field of 240 scan |ines, which

is only half of The BBEferzedpyqtiencandy %tﬁi&##ﬂﬁ@édiéw dpegeanes copidged This
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an obj ect of esHeying genof| 4 pomheropf tcemmrewdwaa\@ibwéemidmdézéﬁ%mant ages

of the pri OEys%refns. Th:ls chReeidl Meluled 1R @%E@ﬁstrr&i ehmiaé:&senﬁrw\aaat i on
there is provide 41 Jﬁ F rOV|n? d'gklg V|deo§gata da t ar get,
conpri si ng c&pt |§f§u§th 8 %g ¥R et af ]1 i dYans)i
fields; conpthémgrocesssd diﬁidtabliyf berasnte debaimine Bress délpiuateal! by yrebdtivei el ds
to intrafiel Hotox &le ¥hd tBFLACCInt thede! fiohs it SAIshlir@isd 3hel WdERAI fRJe data
an Eire?’ -detected, substitution of pel values in one field is made based upon

. estimates derived from pels in the remaining field.

In the preferred embodiment, in ofder to first identify the areas
of motion shaking; interfield differences extending vertically and
coherently over several pels which are also larger than intrafield
detail in that area are scanned for by a digital processor. In the
areas of detected motion only one field herein referred to as the first
or even field will contain pels unaltered from their original capture
state. With respect to the remaining second or odd field, an operator
modifies each of the pels ;n this odd field in accordance with the
invention.

In order that the invention may be well understood, the preferred
embodiment thereof will now be described with reference to the

accompanying drawings.

Brief Description of the Drawings

First'a high level description will be given of a representsative
system for capture, digitising, processing, and display of a video image
with reference to Figs. 1 and 2. This will be followed by a detailed
description of the system and method of the dnvention employed in the.
system of Figs. 1 and 2 for interacting with the video data captured and
stored in the #ystem so-as to effect the desired interlace motion
artifact elimination. One such'system‘which may be employed in the
manner dépicted in Figs. 1 and 2 is the Andio Visual Connection or AVC
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corresponding to notion of said target; deieting said image area from one
of saird fields; and substituting in said area of said. one of said fields
ap image area functionally related to said inmage area from another of said
fields. In order that the invention may be wel |- understood, the
preferred e %9'-%9-3, thereof will now be described wth reference to the
acconpanyin a : : Brief Description of -the
Draw ngs : o
system which includes both the hardware and software necessary for the
aforementioned capture, processing, and display of video data- .
manufactured by the IBM Corporation of Armonk, New York. Supporting
documentation for such a system may be found in the following
‘publications which are herein incorporated by reference: IBM Audio
Visual Connection User's Guide and Video Captnre Adapter Installation

and Technical Reference Manual.

With reference now to the figures and in pérticular with reference
to Fig. 1, there is depicted therein im block diagram form a digital
'computer system 10 which may be employed in accordance with the system
and method of the present invention. As may be seen, system 10 may
prefefably take the form of a digital personal computer and includes a
keyboard 6 for providing user input which is coupled to a central
processing unit or host PC 4 in a manner well known in the art.
Included in the host.k are.memory devices, which may comprise both
volatile and non-vbiatile memory storage devices and which may include

auxiliary memory devices such as magnetic disk or tape storage.

Host 4 is also coupled to one or more display drivers (mot shown)
which are utilised, in a manner well known in the art, to provide a
visual display of video images by coupling appropriate control and data
signals from the host &4 to the display 5 and one or more monitoxs 7.
Those skilled in the aft will appreciate that the display 5 and monitor
7 may be comprised of a variety of devices snch as those adapted to
receive analog video in varying formats such as RGB, Y/C, NTSC, PAL and
the like. ' '

In the s&stem 10 shown in Fig. 1, a video camera 3 is further
~ included having an analog video link 32 to the host 4. The camera 3 is
shown to be'trained on an object 2 having visual images to be digitised
by the system 10. Although for convenience the object 2 is shown as
stationary, it will be appreciated that to gain a maximum benefit of the

subject invention as disclosed herein, this object may more preferably

B ——.

take the form of a moving subject such as a human, vehicle, or the like.




First a hi gh’ Ievel descri pti on will be given of a representative system for
capture, digitising, processing, and display of a video i mge wth
reference.to. Figs. 1 and 2. - Thiis will be followed by a detailed
~description of the systemand method of the invention enployed in the .
syst em of Fm-sammd 2 for interacting_ with the video data captured and
stored in the systemso as to effect the desired interlace notion artefact

elimnation.. One’ such_ system which ma | oy ner delcted
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on one or more monitors 7. The system 10 may, of course, include other

comfonents and as to the general digital computer and display portions,
the system may preferably be implemented by means of an IBM Model No. 80
PS/2 computer manufactufed by International Business Machinés
Corporation of Armonk, New York.

The host 4, as is common in personal computers, includes a bus
system facilitating data, control, and address I/0 to various componehts
of the system in a manner well knowh_in the art. 1In particular with
respect to the aforementioned Model 80 host &4, a pfoprietary Micro
Channel (Miéro Channel is a trademark of ‘the International Business
Machines Corporation) bus system is employed which is desired in a
preferred embodiment of the system 10. However, the invention is not
intended to be so limited to a particular bus structure and contemplates'
use with other bus structures. More detailed information regarding this
microchannel bus structure and operation may be obtained with reference
to ﬁhe technical manuals accompanying tﬁe Model 80 machine which is

incorporated herein by reference.

Also with respect to the system 10 depicted in Fig. 1, although
analog video input signals on link 32 have heen shown as originating
from the camera 3, it will be readily appreciated that such analog video
source material may be generated from.a number of other sources such as
the familiar VCR or VIR (video tape recorder), or the like an&
éccordingiy the invention is not intended to be limited to use with any
particular source for generating such analog signals. As is well known
in the art, these sources of analog video signals may be in a number of
formats such as the aforementioned RGB, Y/C, composite video, digital,

or other formats. Although only one source of such formatted video




and Techni cal Reference Manual . "W th reference now: to t he flgures
and insparticular-with reference to Fig. 1, there is depicted thereln I n
bl pck diagramforma digital conmputer system 10 which nay be- enpl oyed in
accordance with the system and nethod of the present. invention. As may be
seen, - syst erAT®8add2ref erably take thé formof a digital personal conputer-
and |ncludes a keyboard 6 for prOV|d|ng user input which is coupled to a

central proc un|t host_ PC 4 n nown i e art.
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of devi ces sEpERT4sPEYRoREl &&B&S‘F@E systeme dag lyding, Bhe fosk Ge‘b“dl s v5rdifRY fornats:
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to the host % q‘h n%:;}gr l7 hJs %&%%er bQ(é\xls "iqgﬂxrdglﬁnfe gd:.%?tl?#]% ﬁ.gl(?%é > havi ng
visual i nage%e'%n"l?ét?ﬁ g%lpseédw sciﬁ’éﬂl§yst em 10. Al though for - conveni ence
the object 2 is shown as statlonary, |t will be appreciated that to gain a
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vehicl e, or nqxeonqlkggmputer systems 10, it is conventional to provide in the
Qarious available hosts & a plurality of adapter card or expansion
slots. The purpose of these slots is to enable a user to custom
configure a system to perform desired functions. An adapter card in one-
of the slots will carry connectors for receiving raw analog video source
data in multiple formats and multiplexing/control hardware and the like
on fhe card whiéh, under computer control by interfacing with the
aforementioned bué, will select one of these signals for digitisation.
This adapter card will further include the analog-fo-digital cifcuitry
necessary to'digifise this preselected signal.  Due to interconnection
of the adapter card with the bus, it will be readily appreciated that a
feature of the invention is to provide for processing and editing of
this thereby digitised image under control of the host 4 computer
throﬁgh the bus to eliminate motion artifacts in a manner to be
described. A further function of the adapter card.is to then re-convert
the processed/edited digitised video information into analog form, such
function also being performed on board on the card by provision of
appropriate digital-to-analog conversion circuitry.

Finally, with respect to the preferred embodiment to be hereinafter
described in greater detail, encoder circnitry is provided on the
adapter card whereby when the digitised video signals are re-converted
‘to analog .form they are converted in multiple formats. Multiple
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AT9- 89- 112 T ' -5 The inmage of which when captured gives
rise to the blurring effect addressed by the invention. |n a manner to be -
herei nafter described, the camera 3 will transfer the vi 'sual image of
obj ect 2 into anal og eI ectronic signals carried on the link 32 to the host
4 wherei n 't AT9-88F112subsequent |y be diditised, processed and reconverted
into anal og form for output on anal og output |ink 34.after which they are
di spl ayed on. one or nore nonitors 7. .The system 10 mgy, of course, include
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With reference now to Fig. 2, a more detailed functional block
diagram of the system 10 of Fig. 1 is illustrated which will now be -
‘described.

‘As shown at line 32 analog video input signals in a variety of
formats are received by the video adapter 16 of the invention. The
video adapter 16 is connected to the host system 12 by the video device
driver 18 which receives status from the adapter on lines 36 and sends
commands and data to registers of adapter 16 on line 38. The bus of the
system 10 is illustrated graphically in part by output on line 26 going i
from adapter 16 into the video buffers 28 inside the host processor 12.
Further function of this bus is illustcated by line 30 indicating

" information stored in this video buffer 28 may be loaded into host
storage such as a PC hard disk 22. From storage 22 via the bus, again
'illustrated by a-line, 24, data can be received from the disk and put
back into the buffer 28 of host 12. - From these buffers 28 data may also
be read and then sent back via the hosk bus connection to the adapter 16

. on line 32 to load video data into the video memory of the adapter 15.

.A video device driver 18 has a video application programming
. interface 20 which directly interfaces as shown by line 15 with the
video capture and edit capability or function 14 of the host system 10.
~ The application programming interface 20 provides microcommands for the
‘video capture and edit process that are ultimately delivered to the
video adapter 16 via the device:driver box 18. As a result of execution
of the video capture and edit program 14 commands are sent via lines 40



intended:to be so limited to a particular bus structure.and contenplates - :
use with other bus structures. More detailed information regarding this:
ni crochannel bus structure and operati-on may be-.obtained with ref erence to
the technical nanual s acconpanyi ng the Mdel 80 machine which is . .

i ncor por at edATE881¥12by reference. 8 Also with respect ‘to t he system 10
depicted in Fig. 1, although anal og video input si gnals on link 32 have '
been shown as orjginating fromthe carrera 3, it w |l be readily appreci-ated
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cluding images controlled by the function selected by’
the_video capture and edit function 14 and the application programming
interface 20 is via microcommands which -are then in turn convérted into
individual separate commands and status requests across lines 36 and 38.
As hereinbefore suggested functions indicated by lines 32, 30, 24 and 26
are all actually handled via the bus itself of system 10 and generally

represent disk 22 I/0 and adapter card 16 I/0..

It will be apnreciated from the foregoing that once the image has
been captured in the.form of digitised representations of pels of
various frames of video data by means of the system depicted in Figs. 1
and 2, software may be provided for the host processor 12 for
manipulating such data in any desired mauner. It is of course a feature
of the invention to provide fer such a computerised piocess for
operating on this digitised data in the desired manner in accordance
with the invention. Thus an image processing application program of the
invention may be provided to interface with the video application

" -programming interface 20 so as te effect the desired manipulation and
transformation of these digital representations of the pels stored in
the PC disk 22 and buffers 28. These modified representations will then
be restored on PC disk 22 or output through video adapter 16 as analog
.signal 34 for display of an enhanced image which thus had the interlace
motion artifacts eliminated by the processing software interacting with
the system 10. :

Now that a description of a'captnre system has been provided, a
detailed description follows with reference to Figures 3 and 4 of the



t hereof, and subsequent re- conver.si on back t-o anal og vi deo signals for
S|nultaneous di spl ay on one or nore display devices. A conputer monitor 5
has been shown in-Fig. 1 which conventional I'y conprises a portion of a
gener al personal uter, systemincluding the host 4 and is used for
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shaking, it will be noted that such areas shaking due to motion have.
unique properties that identify'them to the observer's eye which may
also-be identified by the computer system 10. Ih a shaking area, there
is a large low spatial frequency difference between the two fields.

This difference extends over a number of pels without changing sign.

--The artifact most.easily confused with shake is desirable high
spatial frequency detail. Although this detail can produce a large
difference between the two fields, the field difference is very rarely
low spatial frequency, that is to say its sign and magﬁitude of this
interfield difference change rapidly, -particularly in the vertical
direction. Also, detail at the highest spatial frequencies is almdst,
aiways accompanied by detail at lower .spatial frequencies. The higher
spatial frequency detail of a single field is at half the highestj

. frequency of the frame, and because it comes from a single field, it is
.uncorrupted by shake. Therefore this intrafield detail provides a
threshold below which difference between the fields probably is
interfield detail. Accordingly; to identify motion shaking, it is a
feature of the invention to examine thé digitised representations of the
captured pels for interfield differences that extend vertically and '

b
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adapt er’ card wher eby when the digitised Vi deo signals are re- converted to
anal og frormthey are converted in nmultiple formats. Miltiple

AT9- 89-112 : 7 connectors are provided on the card
each carrying a different one of these re-converted digitised S|gnals in a.
di fferent A%8-8F1lhe conventional andPog video formats. In this manner, by
connecti ng ‘a nonitor to each such connector adapted to receive that -
connector's particular forpat, sinu tan ous di.s of the vi deo
S L SN ER T By - e

re- conversimrfzseléltﬁdfemdees)comdmw 4re rlawrmrchaasittlmthdapter card and

associ at ed;,fRea P84 thgyliﬁr%a{:saﬂggugged into the.interface bus of the

conmput er 4. reference nowto Fig. 2, a nore detailed functional
bl ock  di agr am. of the system 10 of Fig. 1 is ill ustrated which will now be
described. = ‘ReferAmgstoMigwie 3, ie &2asand ogtivndeoly ppld rslag:iag goin a

variety ofodOEiBusy Ao SEElNed Dl 6 %a20ARNo 6 b 4 age igavent i on.
The vi deo a(fapter i s connected system 1 e vi_deo device
even field comprised of even field pels 50, Figure 3. The other field

will be referred to as the second or odd field comprised of odd field
pels 52. The method in accordance with the invention changes only the
odd field, limiting the pels at which an operation may occur to half the
total pels in the image. The process hereinbelow described is performed
on every pel in this odd field. The result at each ﬁel must not affect
subsequent calculations. One way to accomplish this objective is to
produce a second product image while working from an unchanged source
image. However this would be inefficient because only rarely is a pel
changedf Accordingly, an alternate method will be disclosed after the
description of the general method:with reference to Figs. 3 and 4.

Fig. 3 depicts a schematic gepreeentation of a portion of pels
comprising a captured image. It will be recalled that these pels will
be comprised of two groups, first odd field pels 50 and a second
collection of even field pels 54 interspersed or interlaced between the
odd field'pels. For illustrative purposes, particular ones of these

_pels have Been accorded a notation such as pel 56 (Cz), the purpose of
which will be hereinafter made clear and refers to a gray scale yalue of

the particular pel.

- A series of equations may be defined with respect to the even and
odd field pels 50 and 52 as follows:

HI = A1 - 231 +ZC1 - ZD1 + El | Equation la
H, =_A2 - 2B, +2C, - —.2D2 +E, Equation 1b
H3 = A3 - 233 +ZC3 - 2D3 + F? Equation lc



driver 18.which receives status fromthe -adapter<on |ines 36 and sends
commands and-data to registers of adapter 16 on line 38. -The bus of the
system 10 .is illustrated graphically in part by output on line 26 going
from adapt er_16 Igié) the video buffers 28 inside the host processor 12.
Further furdEPoiP8#2this bus is illustiated by Iine 30 i-ndicating-
information stored in this video-buffer 28 may be | oaded into host storage
such as a -PC hasd di 2 Frem storage 22 .yia the bu Lhd |l ustrated
by a line, 24, a,f‘dlat a’ csAgn b?zglr'é?éi i/épd'fi}glomzltglhé di sk 'and%&lfg&%g::?(d into the
buffer 28 of host” 12. From these buffers .28 data may al so be read and then
sent back via t‘hf=h0$§z bues c-our.Eect-ni orB;} e B he adapter IHuakichizte 32 to | oad
video data into The viddeo feno y of t adapter 16. ' A vi deo. device
driver 18 has a video application programm fig i nterface 20 which directly

i nterfaces as shpfn: By ti%fg HEaw th:the ~MByéo capt ur e EgHetieai 3¢ capability
or function 14 of the host system 10. The.application programming interface
20 provides mcroconmands for the video capture and edit process that are-
ultimately delivered to the video adapter 16 via the device driver.box 18.
As a result of Bxecui; dr2igf+the: vi deo capture and edi tEqpatdgradn 14 commands
are sent via lines 40 AT9- 89-112 8

T=T, +2T, + T, S Equation 3b

1

In a preferred embodiment, several chargcteristics of the
coefficient C2 will be set accordingly. First 92 will remain unchqnged
if H divided by T is less than a selected first threshold. In the
alternative, C2 is assigned a value equal to thg average of B2 and D2 if
H divided by T is greater than a selected second threshold. Finally, C
is desirably set to a value between the' above two cases of either

2

remaining unchanged or assigned the average of 32 and D2 when H divided
by T is between the two thresholds. Tt will be noted that the values of
H from equations la-lc represent the high frequency interfield details
extending over several pels vertically with the same phase. Values of T
from equations 2a-2c represent the relative thresholds based on

intrafield detail.

The first and second thresholds are set empirically. - It is found
assigning a first threshold value of 2 and a second threshold a value of
3.yields good results. If the thresholds are too high, some motion

artifacts are not removed. If too law, some image detail is blurred.

_ The horizontal averaging in H and T reduce sensitivity to noise and
t6 diagonal detail. Coefficients and ordering of absolute values ére
important for the described filter characteristics effected by the
processing described with reference to Figs. 3 and 4 in order to avoid
noise and the like. Selection of such cosfficients are made to



to and statiis information is received via lines 42 fromthe system
proctessor of host 12. This results in an inmage being displayed on the-
screen of -one or nore monitors 7, Fig. 1. The screen 17 of host 12 wi ||
general ly be reserved for display of non-source material, i.e., the nore
convent i onaAT98dd2e associated with ¥Bersonal conputer systems Such data
i ncl udes oper at or |nput from keyboard 6, and user-interface information

fromthe host 12 for rat capt ure ture of the

i nvention. % 1S Fh te"ﬁ@"g’ ft"r:the Ptt"l"'”\'/’é‘%g?“eg é@ﬁﬁ%tseﬁ R eFe™HEP udi ng
i mages cont aotilfeelts_bywluﬂe Iiumbtngommtwped"mylmey \todressongbilerlevelad edit
function 14 and the application programmng interface 20 is via

m cr ocommands e then in turn converted into individual,L separate
conmmands and s\tlvg?%’s’ iﬁ]ﬁ‘égti?r(fcr“os_"s_gﬁﬂéﬁ seseriatiss £ ‘ﬂgmﬁ%r"éi thseftave
suggest ed f dhagraershovmdhexeiiedfdrypidcresingZpel80in Adcaadancdowithetlad |  actual |y
handl ed vi agfhgehess :ftseiﬁ 18 aisi‘é&ﬁ%é@ltﬁ&dtﬂfsn‘i‘iéﬂ hya%sym%ea%dg 7522 110

and adapt er card 16 be appreci at rom-t oregm ng
that once t ABPLefigRfedniisPIREEAR cofe (fretitahle b8 $hsr rasem fi0gFq iashipve the
repr esent at hewrsinodespeited Henufiitisoos the aeentibny iaflé chdatsachcodeany B t he

SyStem 0eP! hilabdieltl 45 ol of nchGLLATL A1 TDachl: R OY] URE o Odrdhfy) 05t

processor nanlpu atlng su nanner
course a feﬁ‘fjdrleile ¢ &t wiFB fieferencs iﬂ&bjr"’déiiﬂt}’ﬁ such a conputerised
process for operating on this digitised data in the desired manner in

accor dance W thoh el ANENYd olkinTP e Rl IRHC Y 95P BLOR N ¢ a? bap_program
n

of the invention erface w i Cation
progr anmi ngAi Fdee f%Eér‘? d6 eppnegtedi fe @ videe ¢apsnyeadsntar A v and
t ransf or mat cagtudés tthe atek1geddilei s RRY e&RAt SdphpatedOin tife Eeded tBd GtRek,i N the

rostor ed ontitapayh Fogpis e Ronfl biane: nRUC S NN Rty aﬁgro%rﬁ.egnar

34 for di sphigh sratial Sapquesey dennilethafi éh a heryliﬁe&# £ore mohiomy prtidachsti on

artifacts erhdimBgiR@ddwe ines (HREES s'nﬂgisseéltcw&dl WiRg ahkl dfha¥idnl '
presented above. Block 65 examines the image for middle frequency
detail to determine a threshold of sensitivity to distinguish amage
detail from motion artifacts. The magnitude of the threshold "T" is

calculated using the equations presented above.

Next, the high frequency detail is compared with the threshold in
block 68 to determine for each segment of the'captured image whether the
area is corruptéd by motion, and the degree of corruption. ' '

Meanwhile, block 70 eliminates all motion artifacts from the image.
In'the preferred: embodiment, this is accomplished by discarding one of
the two fields captured by block 62, and substituting an estimate of
that field based solely on the remaining field. This yields an image
free of motion artifacts but with reduced resolution.

Next, a blending block 72 seleqts and blends between the original
image on line 74 and the motion-free hut reduced resolution image on
line 76 under control of the output of the motion detection block 68.



t'he system 10 ' Now t hat a descr | ptlon of a capture system has been

provided, -&-detail ed description-follows with reference to Figures 3 and 4:: .

of the oo U ATO-89-112 : 9 processmg of ‘these;
di gital repr esent ations of capture peI s. by the processing application 49 in
accor-dance.- airokgg-ae2 i nvent:i on. Bt will be recalled-that the system

and nethod of. the invention retains. st of the resolution of “a full

interlaced i mage while. elimnating the i mnage shake of fast noving . ‘
conponent 5. THg gelsction; ansiblenddng dsnartitilated oncaroppéd-bineaten rbapi®. . sTeps.
The first shgpbé caeptéa‘iaesa ttmeharteaﬁ%rai frBezd PRER 1IN IEDRER RNAKNT OF

jittering, undesira mot i on, . and the second step
di scards t h%nlge" 84:? ,"g|t31%F?, BRES 5¢ ?)°§8d q’éfeﬁﬁ potdgn Jetseti °§u?fsg?‘?‘ﬂ‘t ing an
estimate foﬁ&péllgrebn sahinge compasatioaseikeupon the other field. The
resolution:toss is thus confined to snmall areas that because of rapi d

' rply defined. an
motion, We‘r ©. nolgzl.nsatffl ,pt e resulting bleglded image output from block 72 may be

'-acted on like any digital image. For example, it may be input to a
~display adapter 78 and viewed on a video display monitor 80.

The invention does not limit the tempbral freeze block 70 to act by
combletely discarding one field, and admits to implementations wherein
- information in this field is utilised. For example, block 70 in some
.applications, would perform a cross-correlation on both fields with a.
plurality of offsets to determine magnitnde of motion and then implement
the ‘temporal freeze function by blending both fields after one has been
relatively offset in relation to the other by determined magnitude of
motion. .

A preferred process for operating on the values of the pels stored
in the system 10 will now be described. As previously noted this
process avoids producing a second product image while working from an
unchanged source image, thereby saving memory since changed pels are

~ generally far ‘less numerous than those which remain unchanged.

As a representative example, it will first be assumed that an-image
-has been calculated having a plurality of pels located, for convenience,
by means of values in the X axis from ! to 640 and in the Y axis from 1
to 480 with a first and second threshold hav1ng values of 2 and 3 for
- 1illustrative purposes.

For X values from 2 to 639 and Y values from 3 to 477, by steps of
. 2, a representative embodiment of the invention would first calculate
. H's and T's and store the result in a 238 by 638 matrix according to
.equations la-lc and 2a-2c. -



Accor di ngly, |n the first- step of - ldentlfyl ng areas"- V\/mch ar e shaki- ng, it .
wi Il be noted that -such ar eas shaki- ng due to notion have uni que properties.
that identify thém.to the observer's eye which nmay al so be identified by

t he corrputer system 10. In a shaking area, ‘there i-s a large | ow spati al.
frequency ; iAT®BENLK2. bet ween the two flkl ds. This difference extends over a
nunber_ of pel s.‘wi thout changi ng sign. " The artifact .nost -easily

conf used it he shake i s desirable.hi atial frequencZ detail. Al though
this detait ‘can AlFodeEes yalugsglram ?tg@r' and &t §%8n3 (194 10Dy iskeRes Of the .
field diffemaced B svesyldr bs ehycdlated patiedl ds’ RGuathey defihad bys 10 say its
sign and magni tude of  this interfield difference change

rapidly, -particularly-in the verti-cal direction. Al so, detai | at the

hi ghest spatial ¥Fdhaehci€s is Hanpden &l ways acconpani ed by detail at
| ower spatlal frequenci es. The hi gher spatial frequency detail of a singl e

field is at hal fIftiaei h%oqm séto L E?%é (Ec;rf 1t heﬁ“naqg,thanq:hbecause |{ [cones

froma single field, 'S Uncorru SPet 58 RIRPFES Kitta af'i el d
detail pr ovicqnbinge ttor thehopxt Delowiv\hl ch. d| ffer ence between the fields
probably i's interfield detail. Accord| ngly, to identify notion shaking, i

is-a feature of P’E) enti.ont aiPnithe digitised representations of
t he captured peI °f nterfiel qﬁ?‘f Brences t hat -extend vertlcally and

If X is found to be ‘greater than O,  then the pel which is being
F,operated upon in accordance with the foregoing equations is replaced
"with an. average of pels above and below. Otherwise, the pel is replaced

with an average of itself and an average of pels above and below.

By precalculating H's and T's, the image may be modified in place,
savicg-mﬁch time moving pels becacse the large majority of pels will nct
typically be changed. It will be noted also that H's and T's are
calculated once per half of the pels and not three times. It will
further be noted that the 238 by 638 matrices may be replaced if desired

- with two 3 by 638 matrices used repetifively for more efficiency.

it will thus be appreciated form the foregoing that in accordance
with the invention, capture of a still image from an interlaced video
. source may thereby be enhanced to remove undesirable interlace motion
artifacts. In such a system a first and second-sequential field
.comprising a full frame are captured. and the digitised pels thence
" processed in these fields so as to determine areas corrupted by fast
‘ movement. Finally, in these detected areas of fast movement,
substitution for one field of pels is provided in accordance with the
‘foregoing by values of pels .for estimates-based upon the other field..

While the invention has been shown and described with reference_to-,'
" particular embodiments thereof, it will bhe understood by those skilled
. in the art that the foregoing and other changes in form and detail may



ATO-89-112 = ' ~10 coherently -OVer. several pels (| “that:*

have | ow spat.i al frequency |nterf|eld di’f f erences), and t hat “are Iarger in’"
nagnltude than intrafield detail in that area. . Referring to Figure 3,
i'n areas. of notion, only pels rélating to one field will be retained. This -
will. be refakTMBtﬂzas the first or eve® field corrprlsed of - even field pels
50, Flgure 3. 'The other field will be referred to as the ssecond or -odd-
field conprlsed of. odd field pels-52. The nethod in accordance with the

i nvention cEnBRde Bherpin Withoys departing| fuem: thegseirdt matisscepe ifi te nn
oper ati on nawveandssi. to half the total pels in the i mage.. The:process

her ei nbel ow descri bed is performed on every peI inthis odd field. The
result at each peI nust not affect subseqguent cal cul ations. One way to
acconplish-this-objective is to.produce a second product- i mage while
wor ki ng from an unchanged source i-nage. However this. mould be inefficient
because only rarely is a pel changed. Accordlngly, an alternate method will
be discl osed. after the description of the general nmethod with reference to
Figs. 3 and 4. Fig. 3 depicts a.schematic representation-of a portion
of pels conprising a captured |nage It wll.be recalled that these pels
will be conprised of two groups, first odd field pels 50 and a second
collection of even field pels 54 interspersed or interlaced between the odd
field pels. For .illustrative purposes, particular ones of these pels have
_been accorded a notation such as pel 56 (C2), the purpose of which will be
hereinafter made clear and refers to a gray scale value of the particular

pel .



A seri es of equatrons may be defr ned. wrth respect to the even and odd freI d

pel s 50 :and. 52 as f.ol | ows: - [err] S E uatron 1a
[err] &~ AT9-89- 112 G | THIS. SHEETHASBEEN : '
AT9-89-112 : s 18 = i _

- cuam o B Hll!lll I 00 W

1. A method of operating a video display in which images are presented

sequentially in a plurality of fields, each field consisting of an array .

of image elements.together representing an image target or image _ '
,'targets, characterised: by the steps -of detecting in one of .said fields -

an area corresponding to motion of a target, deleting said image area

from said one of said fields, and substituting in said area of said

field image elements functionelly related to said image area ‘from

another of said fields. | '

2. A method as claimed in claim 1 wherein the substituted image
elements are derived by a process of interpolation on image data in said
- other field.

. 3. A method as claimed in claiw 2 wherein said substituted image
elements are derived:by mixing elements from said other field with
elements from said one field displaced proportionally to the motion of
said target fields. ! _

-4, A method as claimed in any.éreceding claim wherein said fields are

generated from an interlaced scan of said image target or targets.

5. A method as claimed in any preceding claim wherein said step of
detecting said image area corresponding to motion comprises detecting
interfield differences between said plurality of fields.

6. A method as claimed in claim 5 wherein said interfield differences

are averaged over a vertical range.
7. A method as claimed in claim 5 or claim 6 including the step of

comparing said interfield differences with intrafield pixel differences
" to identify differences resulting from target motion.

\
//l Wil




o TN 520t
unchanged if H di vi‘ded b¥ Tis less than @ ®

R 53}33
“al ternative, [er;izi i s assigned a val ue eq al toﬂﬁ'ﬂe“ ! e liof .[efr] -and
[err] if. HAR S 8% 2by T is greater th¥h a-serected. second threshol d.

.1

Finally, C2is deS| rably set to a val ue between the above two cases of

either re in| ange r.gssigned the average of [err] -and rr] vx)hen
e dea By T W astfen R Tarnhe Ao RR Y, T BT O Plesbooh boatiahih o 1

val ues of He&mnmeq:uaf ihdgls firequbncy dptefdeld tétaniliptweéenc gqaishplurisdity f i eI d
details eXL@nﬁeaas O\geﬁeraeﬁfgr 2l meBSdrem¥ R b GRNhtavY dridelRAaSe¥Rntta2s624 Val Lies

of T from i ons rese t the r r eshol ed on

Lot | o SaR o' Aicklon SPIRRETY 1h bre b A4 Fratdne egcelighly ..
enpi ri cal | first threphbbijnendadeaving regpixdli fi5one lufesdid fieldé wnchdngddaffd a " -
second thrgﬁﬂplmga&r eof’?xig'h + cygqggezrf?éia bSta g.ll:is 08 thdLehel ds are

too high,- sone notion arti e not renoved. aw, - some i nage .
detai|l is BreducEpf said fi%thr@ﬁh@&nérwsaéﬁ/@P&'g}rﬁ@eqtnoﬁsa#hrf #d¥tce
sensi tivitthi€shold o€ fitdatfeldicgemal detail. Coefficients and _orderl ng of

absol ute values are
9. A method as claimed in claim 9 wherein the measurement of high
- frequency interfield detail is derived from a plurality of vertically.
~ aligned adjacent pixels from said one of said second of said fields.:

10. A method as claimed in claim 9 wherein said measurement of high
~ frequency interfield detail and said measurement of relative threshold
of intrafield detail are each generated respectively from multiple

adjacent horizontal pels.

1{. A video image display system comprising méans (62) for.capturing
digital video image data in a plurality of fields to!represent images in
a series of frames, characterised by means (68) for detecting in said

' video image an area corresponding to ﬁotibn of pn.iﬁage target, means
(68) for deleting said image area from said one of said fields and means
(72) for'suhstituting in said area of said fieid an image area
functionally related to said image area from another of said fields. -

12. A system as claimed in claim 11 in which said functionally related
image area is derived by interpolating image data in said other field.

13. A system as claimed in claim 13 in which said means for
substituting is adapted to said other field with said one field
. -displaced proportionally to the target motion between said fields.

-
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|rrportant for the descrlbed filter. characterlstlcs effected by the

processing describéd with reference 't o Figs—3=and=—4=FF "ot agl ‘0 avoi d
noi se and the like.. Sel: ection of "such cos fTI-ltSBHEETHﬁﬁerEﬁHetO o

AT9- 89- 112 12 acdent uatRERUACERet ect jjon of the.
aforerrentloﬁgdﬁ?t&nlécterlstlcs of not i¥h ;Ftnlabts vvaeTlmtlng

conput ati on conplexity to reasonable [evels. "Referring to Fi gure 4,

a detailed description follows of. t?ﬁs g di agram shown therel n for
processi ng pel's i n accordance with e Invention. It will be appreciat ed
that this flow diagrammay readily be inplenmented in program-code’

execut abl e .by th@at%gsaiaﬁa; Matd qnis@ttlievghchh&dheiet aidiasuspb@da&@tef fidesaof the
I nvent i on, Suc code 0, manners '
readily appa?dir?? P& V398 SRS % n?é“l’y sk"l‘q’lvg{1 | ﬁqt 3‘: °rsf'8v§ fhm%@f‘eiflén%?tt o this
figure. ~of tthF@Spl‘GéeES’fl thef gentiveed fotkdnpenlated idhegef Wihledi agr am of -
Figure 4. Ae]!in{iﬁ@tﬁgr'&'eainﬁ@elsimﬁé) Qﬁeﬁi&dm&ﬂ.r@ QbPRRNEAPT I @ FAIRREENar62 -

O Pt B S E LS SR B SR b el e
for of video data are captured and digitised (62). These fields are then
processed (64,66,68) to determine areas corrupted by fast movement of
components of the image which were captured. In the areas of detected
fast movement, an estimate for pels is substituted {72) in one field
based upon the other field. Resolution loss is thereby confined to
small areas which, due to rapid motion, were not well defined prior to

processing

\
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hi gh spatial frequency detail thHat is a candidaté for -notion artifacts. The
magpi gude of this detail "H' 'is calculated.using.the equations’presented _
above. Bl ock 65 exanines the image for mddle frequency detail to determne -~
a threshold of sensitivity to distinguish image detail from notion SRS
artifacts.' The magnitude of the threshold "T" is calculated using the
equations' presented above. Next , thélﬁigh frequency detail is

conpared wi-th the threshold in block 68 to determine for each segnent of

the captured i mage whether the area is corrupted by notion, and theZdegree

of corruption. - - Meanwhi | e, block 70 el.im nates all acts

fromthe image. In the preferred enbodifert—i-h I S accony

di scardi ng one of the two fields cagLu;ed by bl ocK ; an
estimate of that field based solely on tTe remai pijng f 5 an
image free of notion artifacts but with feduced f dgse , a

bl endi ng bl ock 72 sefpects and blends bdtween the dgrigi [ “Yiipe 74
and the notion-free b reduced resol utfi gn_inmage ine 7§ r ol
of the output of the hn detect??n Hl ack 63 : o . -

FIG. 1



AT9-89- 112 ’11312 ThIS selectron and blendlng S artlculated on an

ar ea- bg-ar.ea basi-s. -1t nay be - -appreciated that the- tenporal freeze
functi-on -of block[?O need . only operate on t hose areas sel ected’ by the
notion detection of block 68, thereby saving conputation tine. _
Finally, ‘the resultlng blended i.mage output -from block. 72 may be - acted. on
i ke any digital irage. -For examle, it ma2#b® input to a dISp| ay

adapter 78 and viewed on a vi.deo display ronitor 80. - The invention
does not limit the tenporal freeze block 70 to act by conpl etely
dlscardlng one field, and adnmits to |nplenentat|ons wherein I nformation

inthis field is utrllsed .For exanple, block 70 in sone appl i cati ons,
woul d perform a cross- correlatlon on both fields with a plurality of

of fsets to deternine magnitude of notion and- tWﬁ&lﬂplenent thQ4tenporm
freeze function -by blendlng both"fields after on® Nas beén rel, ively
offset inrelation to the other by determ ned negm

in the

A preferred process for operating en the val ues (

system 10 wi |l nota e As previously ¥#$ avoi ds
produci ng a secon : whi | e wor ki ng firjom -.sour ce

| mge, thereby savi e changed-pels [re- # | ess
nuner ous than those unchanged. i ati ve -

exanple, it wll fj
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has been:gal cul at'ed having a plurality of pels Iocated, -for convenience, " -

by means of values inthe X axis from1l to:-640 and in the Y axis from'l '

to 480 wi'th a first. and second threshol d having-val ues -of- 2 and -3 for.

il lustrative purposes. For- X values from2-to 639 and Y 'values from3'to

477, by steps. of 2, a representative _enbodi nent of the-invention woul d

first calculate'H's and T's and store the respgt in-a 238 by 638 matrix

according to equations la-lc and 2a-2c. . ° -AT9-89-112 ,

14 - Al'so for X values from2 to 639 and Y from3 to 477, by .steps of

2, Hs and T's would be calculated as well as X val ues defined by

X=H T-T -~ Equation 4 - |f X is found toghe equal to or |ess

than 0, then the proces® wi® @ont®nudPt o-Qhe‘? x'ﬁf{- and -
S o 5 od f?eldpes50 _

Trm

e

@ ©. ®© © © © @f'fg_/l
A ‘evenfieldpels - ..
e @ 0A1 .Az.Aa. e e—5
B3 _ 50
© o ®B1 @Ba@ © © o—%
- 1 ,C2" Ca % - -
e ® O.C—+—o. o o—%
D1 D2 D3
© ©o © © © © © o—%
| Ei E2 Es - '
o ©o ©o © © e o 2
. | R FIG. 3 -
e o @ ® © © © % -
’,so | ,
62 ( oo 7 ( 2
TEMPORAL l . '
m&g}z& FREEZE BLEND 7]
I i } I
2a. A DISPLAY
78 (D/A) —
— |4
H 64 :
L. weh | _'(63 f:_-:_—r_—‘n
| FREQUENCY 80
DETAL - | B
_ motion |
. DETECTION
"FIG. 4 I
THRESHOLD | g5




"X =X -T ~.Equation 5 If Xis found to be greater than O
then the pel whichjfis,; ' apgerated upon in & h_the foregoing

.equations is repl ge of pels REBI/,ACENEN’]ESP T herwi se,
p

the pel is replace Iof i tsel f jafU amr—average el s above
and bel ow. ' nd T 3 (I;E e may bg nodified
in place, saving nuch tinme noving pel s becausg Bat lgg ofigfy of pals
will not typically be changed. It will be no al-so_t hat H's nd T's are
cal cul ated once per half of the pels and not t1ree times. It wljl further
be noted that the 238 by 638 matrices nmay be replraced—ti—aesi+ wth two
3 by 638 matrices used IMPROVINGIMAGEHES N VEDED DESRIAYS It will

t hus be appreciated formthe foregoing that in accordance with the
invention, capture of a still inage froman interlaced video source may

t hereby bgepRAgAced to renove undesirable interlace nmotion artifacts. In
such a systema first and second sequential field conprising a full franme
are captured, and the digitised pels thence processed in these fields so as

to deternine &ﬁiﬁ%ment rd’dg%b uYis r@&ﬁve?ol‘rlfgﬁgh?o E.fsgf’ag'fé’da *eg (I;fgfg?% 3? roed

areas of fast no Itution
accor da%ﬁtu‘fé Efstéxﬁe A h&B&d ik9d19Mo§éﬁ|tHF§etﬁh1ﬂg%§stfdfrth@§é§o ngﬁ:‘orﬁﬂ%% tHfH&n

the other field VWhil e the invention has been sho escri bed
Wi th reffardngeeated inpeipet Whild e¥imtiatingli ithee fthdpet shake of fast tmoving cOHRpoEaEy. STR@d by

those skilled in.the art that the foregoing and other changes in form and

det ai | mayticular embodiment, a first and second sequentla; field comprising a full frame of video
data are captured and digitised (62). These fields are then processed (64, 66, 68) to
determine areas corrupted by fast movement of coniponents of the image which were
captured. In the areas of detected fast movement, an estimate for pels is substituted (72) in
one field based upon the other field. Resolution loss is thereby confined to small areas

which, due to rapid motion, were not well defined prior to processing.
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AT989 112 15 be nmade there| n wthout departing

fromthe spirit and scope of the invention.

CLAI M5 1. A nmethod for inproving digital vi deoLTEEPIaAGEMENI‘aSHEET

conpri sing capturing said digital video i je data 1Tn a ality of
fields; conparing interfield differences befwe ?pibﬁ ufatity of
fields to intrafield pixel differences to detec nsai di'di'ta}] pideo

i mage data an area corresponding to notion of

In an effort to avoid this problem, systems were developed which discarded all the scan-
lines associated with one of the élternating fields. The obvious undesirable result of this
was of course a substantial decrease in resolution of the image, an example of which may
be readily seen with respect to consumer video cassette recorders. Most such video tape
players include a freeze frame mode. Due to mechanical limitations on video heads and
the like, this mode displays a single field of 240 scan lines, which is only half of the 480
scan line frame attributed to consumer video. This is perceived by the viewer as a
substantial reduction in image quality from the full resolution iinage on the videotape

prior to freeze frame playback.

- SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of
the prior art. |

According to one aspect of the present invention there is provided a method for
improving digital video data of a target, comprising capturing said digital video image
data in a plurality of fields; comparing interfield differencés between said plurality of
fields to intrafield pixel differences to detect in said digital video image data an area
corresponding to motion of said tafget; deleting said image area from one of said ﬁelds;
and substituting in said area of said one of said fields an image area ﬁmctionally related
to said image area from another of said fields.

In order that the invention may be well understood, the preferred embodiment

thereof will now be described with reference to the accompanying drawings.



sai d target; deleting said image area fromone of said fie
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ds; and

substituting in said area of said one of said fi el gs—er—irage—ar
functionally related to said imge area from anot MIACBMMFTS}EHS 2.
The nethod of claim1 further conprising generatijng a neasurementy qf high
frequency interfield detail between sai®@plurality] df a4 ngl

generating a neasurenent of relative threshold of intrélfqg 3%zail as a
function of pixels in one of a plurality of frangs; establi ghing a
first threshold; and | eaving a pixel in ong of said fields unchanged
if said neasurenent of high frequency interfield detail 15 'ess than the
product of said first threshold in said neasurenent of said relative
threshold of intrafield detail. 3. The met hod of claim2 wherein said
measur enent of high frequency interfield detail is derived froma
plurality of vertically aligned adjacent pixels fromsaid another of said

fields.

Brief Description of the Drawi

First a high level description will be given of a representative system for capture,

digitising, processing, and display of a video image with reference to Figs. 1 and 2.

This will be followed by a detailed description of the system and method of the invention

employed in the system of Figs. 1 and 2 for interacting with the video data captured and

stored in the system so as to effect the desired interlace motion artefact elimination. One

such system which may be employed in the manner depicted in Figs. 1 and 2.is the

_ Audio Visual Connection or AVC



4. The

met hod of claim 3 wherein saird neasur enent] N gih—teaueney
interfield detart—and sai d neasurenent -of relativ Iﬁ?LA@MEN’B HBE]}afi el d

pel s.

clainmed in clai
frequency interfield detail between said pluralityfo

detail are eac mm\“ﬂg“‘mﬂ‘ ect ively from nul '&|7 | §
c

¢nt al

8a_1r§easﬁﬁ§edr?gd a‘;f hi gh

gerel ating a

coh‘prTS| ng the steps'®f generatifng

measurenent of relative threshold of ('! i el d defail as a function of .
pi xel s in one of said fields, establls ing a first threshold, amd—teaving a

pixel in pne gf, étﬁbcfiq S%Yll Qeﬁebﬁalﬁ%f? . |d%ﬁ§ﬁg fgof hi gh frequency

interfield detail

e product o hreshold in said

nmeasur ement  Qapfiing sraﬁi afgitmevfa&s fRpel dhtLin d plufdity 6f fleidgtail. 9. A

nmethod as claifed in claim9 wherein the measurenent of high frequency
interfield dejomparing iderfisiddifferite Wetweal said phiralitgrdfi fisldd 3o RittagieRdpixel

adj acent

pi xel s from said one of said second of said fields.
differences to detect in said digital video image data an area corresponding to motion of

said target;
deleting said image area from one of said fields; and

substituting in said area of said one of said fields an image area functionally related

_ to said image area from another of said fields.

2.  The method of claim 1 further comprising
generaﬁng a measurement of high frequency interfield detail between said plurality of
fields;

generating a measurement of relative threshold of intrafield detail as a function of
pixels in one of a plurality of frames;

establishing a first threshold; and

leaving a pixel in one of said fields unchanged if said measurement of high
frequency interfield detail is less than the product of said first threshold in said
measurement of said relative threshold of intrafield detail.
3. The method of claim 2 wherein said measurement of high frequency interfield
detail is derived from a plurality of vertically aligned adjacent pixels from said another
of said fields. _
4. . The ‘method of claim 3 wherein said measurement of high frequency interfield
detail and said measurement of relative threshold of intrafield detail are each generated

respectively from multiple adjacent horizontal pels.



0. A method as claimed in claim9 wherein said neasurenent of hi gh
frequency interfield detail and sai.d freasurenent of relative threshold of

intrafield detail are each generated respectively fro WAGEME -acent
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hori zont al pels. 11. A video imge display system

for capturing digital video inmage data in a pluralityfjo] fields to
represent images in a series of frames,,characterised/b n'parsfp(@éz f
detecting in said video i nage an area ch respondi ng tjo jmoti on of _ijmgge

target, neans (68) for deleting said i nage area fromjsaid O
fields and means (72) for substituting in said area id field an i
area functionally related to said i mage area from anot her of sai T
12. A system as cl ai medMBROVANG IMAGESHY MMDEQ BISRIAYSonal |y rel at ed
image area is derived by interpolating inage data in said other field.

13. A systemas clained in claim 13 in which said nmeans for substituting is
adapt edaggTRA@rot her field with said one field displaced proportionally to
the target notion between said fields.

Analog video data input is received by a video display adapter of a digital video
capture system. A method is disclosed for retaining most of the resolution of the captured
full interlaced image while eliminating the image shake of fast moving components. In a
particular embodiment, a first and second sequential field comprising a full frame of video
data are 'captured and digitised (62). These fields are then processed (64, 66, 68) to
determine areas corrupted by fast movement of components of the image which were
captured. In the areas 6f detected fast movement, an estimate for pels is substituted (72) in
one field based upon the other field. Resolution loss is thereby confined to small areas
which, due to rapid motion, were not well defined prior .to processing.

Fig. 4



