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This invention relates general ty to image display systems·. and more 

particularly to computer controlled systems for enhancing digitised 

video images. 

In digital video technology, systP.mi:: ·have· long b.een· provided for 
. . . .• 

capturing or digitising analog st:f.11 :f.mages 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 ove~ time 1µ1d may 

include components derived from severA) fr.ames 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 still image 

there. is a problem when the source is au interlaced video signal. In 

interlace video, which is conventional in video technology, a single 

image or frame is actually composed of two images taken typically 1/60 
I 

second apart. The first image contains even· numbered scan lines and the 
i 

second imag~ odd numbered scan lineR int~rlaced between the even scan 

lines after display of the first imago.· An example of this interlaced. 

form of scanning may be found in conventional b~oadcast television 

raster s·can images . 

As aforementioned, a problem occnrR with·a non stationary target 

presented to the capture camera whP.rejn these two fields adjacent in 

time are captured - even when the se~u~ntial capturing occurs 1/60th of 

a second apart. As a practical example, f.f. a subject were to move a 

hand during the capturing process, seq11ential fields will be generated 

which will capture the hand in two distinct~y different positions. 

However, operation of typical interlace systems call for the two fields 

to be continuously refreshed alternately Qn 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 

highly undesirable images. 
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-In an· effort to avoid this problem, systems ~ere developed which 

discarded all the scan lines associated with one of· the alternating 
. . 

fields.· The obvious undesirable result of this was of course a : • . . 
subs~antial decrease in resolution of the image, ~ ex.ample of which may 

be readily seen·with respect to consumer video cass&tte 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 lin_e frame 

attributed to consumer video. This is percej.ved by the viewer as a 

substantial reduction in image quality from the full resolution 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· 

display iii which images are presented sequentially in a plurality of 

fields, each fiel4 consisting of an array of image elements together 

representing an image target or image targets, characterised by·.the 

steps of detecting in o~e of said fields an are~corresponding to motion 

of a target, deleting said ·image area from said one of said fields and 

substituting ill said area of said field image el~ments functionally 

related to said image area from anothe·r of said fields. 

We further provide a video imagP. di.splay system ~omprising means 

·for ~apturing digital video image datn 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 i.n saict area of said field an image 

area functionally related to said· image Area from another_ of said 

~ields .• 
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In a·prefer~ed system and method d~gitised video images of captured 

analog video data are derived from an original .interlaced i~age. First 

a still image from·an interlaced video source is captured or digitised 

employing any of .. a number of commercially availabie video digitising 

syste~s. This capturing includes in a preferred embodiment a first and 

second sequential field which comprise a full frame. These fields are 

then processed digitally so as to dete~mine areas corrupted by relative 

motion of the target. In these areas of pels-wherein such motion is 

·detected, substitution of pel values in one field is made based upon 

. estimates derived from pels in the remBining field. 

In the preferred embodiment, in order to first identify the areas 

of motion shaking; interfield differences extending vertically and 

coherently over several pels which are also larger than intraf.ield 

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 c~ntain:pels unalte~ed from their .originS;l capture 

state. With respect to th~ remaining second or odd field, an operator 
I . 

modifies each of the pels in 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 Drawing~ 

First a high level description will he given of a representative 

system for capture, digitising, proce~sing, and display of a video image 

_with reference to Figs. l and 2. This will be followed by a detailed 

description of the system and method ~f the .:f.nventf:on employed in the. 

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

stored in the system ~o as to effect the desired interlace motion 

artifact elimination. One such system·which may be employed in the 

manner depicted in F~s. 1 and 2 b thf! AmUo Visual Connection or AVC 

. ·-·--·-------··-·-··--· 
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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, Ne~ York. Supporting 

documentation for such a system may be fonnd in the following 

·p~blications which are herein incorporated by reference: IBM Audio 

V·isual Connection Qser' s Guide and Video Capture Adapter Installation 

and Technical Reference Manual. 

With reference.now to the figures and in particular with reference 

to Fig. 1, there is depicted therein :f.n 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 

prefera~ly 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 ~he host 4 are memory devices, which may comprise both 

volatile and non-volatile memory storage devices and which may include 

auxiliary memory devices.~uch as magnet.le disk or tape storage. 

Host 4 is also coupled to one or more display drivers (not 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 

signais from the host 4 to the display 5 and one or more monitors 7. 

Those skilled in the art will appreci.ate that the display 5 and monitor 

7 may be comprised of a variety <?f devicP.s snch as those adapted to 

J;eceive analog video in varying formats s11cl1 as RGB·, Y/C, NTSC, PAL and 

the like. 

In the system 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 havfog 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. tliiR object may more preferably 

take the form of a moving subject such n:=; A human, vehicle, or the like. 

TL!. 01 . , T'?'". 
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The image of which when captured gi~es rise to the blurr~ng effect· 

addressed by the invention. In a manner· ~o be hereinafter described; 

the caniera 3 will transfer the visual image of object 2 into ·analog 

electronic signals. carried on the link ~2 to the host 4.wherein they 

will subsequently be digitised, processed and reconverted into analog 

form for output on analog output link 34. ·after wh~ch they are displayed 

on one or more monitors 7. The system 10 may, of course, include other 

components and as to the general digital.computer and display por~ions, 

the system.may preferably be implemented by means of an IBM.Model No. 80 

PS/2 computer manufactured by Internatiof!al Business Machines 

Corporation of Armonk, New York. 

The host 4, as is common in personal computers, includes a bus 

system facilitating data, 'Control, and address I/O to various components 

of the system in a manner well known_ f.n the art. In particular with 

respect to the aforementioned Model 80 host 4, a proprietary Micro 

Channel (Micro 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 operatio~ may.be. obtained with reference 

to the technical manuals accompanying the Model 80 machine which is 

incorporated herein by reference. 

Also with respect to the system 19 dP.picted in Fig. 1, although 

analog video input signals on link 32 hAVP. heen·shown as originating 

from.the camera 3, it will be readily ~ppreciated that such analog video 

sourc,e material may be generated from .. n number of other sources such as 

the familiar.VCR or VTR (v~deo tape rec~rder), or the like and 

accordingly the invention is not intended to be limited ~o use with any 

particular source for generating such a~alog signals. As is well known 

in the art, these sources of analog vi.deo-~ignals may be in a number of 

formats such as the aforementioned RGB, Y/C, composite video, digital, 

or other formats. Although only onP. flonrce o{ such formatted video 
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information is shown in Fig. 1, it. is well known of the invention to 

··accommodate a plurality of multiformat Rources for·subsequent·digitising 

in t~e host 4 of their respective video images or data, processing 

thereof, and subsequent re-conversion back to analog video·signals.for 

simultaneous display on one or more display devicesr .A computer monitor 

S has been shown in Fig. 1 which conventionally comprises a portion of a 

general pe·rsonal computer system including the host 4 · and is used for 

conventional purposes of I/O with the hoRt 4. However, as hereinbefore. 

noted, a monitor 7 has further been included for display of these 

re-con~erted analog video signals. 

Re~erring again briefly to the bus structures associated with 

personal computer systems 10, it is conventional to provide.in the 

various· available hosts 4 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 

o~ the card which, under computer control by interfacing with the 
j 

aforementioned bus, will select one. of these signals for digitisation. 

This adapter card. will further·include the analog-to-digital circuitry 

necessary to.digitise this presele~ted signal •. Due to interconnection 

of the adapter card with the bus, it will be readily appreeia~ed that a 

feature of the invention is to providr. for processing and editing of 

this thereby digitised image under control of the host 4 computer 

through the bus to eliminate motion artifact$ in a manner to be 

described. A further function of the ~rlapter. card.is ~o 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 conver:don circuitry. 

Finally, with respect to the prefP.r.red embodiment to be hereinafter 

described in greater detail, encoder cir.cultry is provided on the 

adapter ca~d whereby when the digitiserl v.f.deo signals are re-converted 

to analog .form they are converted in m111t.i.ple formats.·. Multiple 

Thie Sbeet Hap a R I 
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connectors are provided on the card each carrying a different one of 

t~ese re-converted digitised signals in a different one of the 

conventional analog video formats. In this manner, by connecting a· 

monitor to.each such connector adapted to .receive that connector's 

particular sjgnal format, simultaneous display of the video image in 

.multiple formats results •. It will be noted that this re-conversion is 

:~lso under. computer 4 in as much.as the ·adapter card and associated· 

encoder circuitry is plugged into the. interface bus of the computer 4; 

.·With reference now to Fig. 2, a more detailed functional block 

diagram of the system 10 of Fig. ·1 is Hlustrated 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 ·illust~ated 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 Hl~stcated by line 30 indicating 

information stored in th~s video buffer ~8 may pe loaded into host 

st9rage such as a PC hard disk 22. From storage 22 via the bus, again 

illustrated by a·line, 24, data can bA r.0ceived from the disk and put. 

back into the buffer 28 of host 12. ·From thesa buffers 28 data may also 

be read and then sent back via the host: hns connection to the adapter 16 

on l;lne 32 to load video data into th!" video memory of the adapter l/L 

.A video device driver 18 has a video application programming 

inte~~ace 20 which directly inte~faces 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 an'! ultimately delivered to the 

video adapter 16 via the device dTiVP-r box 18. As a result of execution 

of the video capture.and edit progTam 14 commands are s~t via lines 40 

--· --- -·······-· 
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to and status information is received.viB lines 42 from the system 

processor of host 12. This results in an image being displa~ed·on the 

screen of_ on~ or more monitors 7, Fig; 1. · The screen .. 17 o_f host 12 will 

generally be reserved for display of non-sourc_e material, i.e., the more 

conventional I/O date associated with personal computer systems. Such 

·data includes operator input from keyboard 6, and user-interface 

information from the host 12 for operating the capture and display 

features of.the invention. The displAyed image may be live or a · 

composite image includin~ images controlled by the £unction selected by· 

the video capture and edit functio~ 14 and the application_ programming 

interface 20 is via microcommands which-Are.then in turn converted into 

individual separate commands and statuR 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 g~nerally 

represent disk 22 I/O and adapter card 16 I/O •. 

It will be appreciated from the foregoing that once the image has 

been captured in the form of digitised representations of pels of 
I i 

various frames of video data by means of the system depicted in Figs. 1 

and 2, software may be provided for thP. host processo~ 12 for 

manipulating such data in any desirP.d manner. It is of course a feature 
. . 

of the invention to provide for such a compt1terised process for . 

operating on this digitised data in thP- 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 to effect the desired manipulation and 

transformation of these digital represnntAtjons 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 thr.ough video adapter 16 as analog 

.. signal 34 for display of an enhanc~d :fmAgP. which thus had the interlace 

motion artifacts eliminated by the procesRi.ng software interacting with 

the system 10. 

Now that a description of a capture system has been provided, a 

detailed description follows with ref~r.P.nce to Figures 3 and 4 of the 
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processing of these digital represe~tations of capture pels by the 

pro~essing application 49 in accQrdance.with the invention. 

It will be recalled that the system and·method of the invention 

ret.a~s. most of the resolution of a full interlaced image while 

eliminatin8 the image shake of fast m0v~ng components. ·In.a preferred 

embodiment this is accomplished i.n .two·. steps. The first step identifies 

those areas of _the image which are shAking or j ittering, e·. g. exhibiting 

undesirable noise motion, and the second step discards the second field 

in only those identified areas, substituting an estimate for pels in 

those.-areas based upon the other fJ.eld. The resolution loss is thus· 

confined to small areas that, because of rapid motion, were not sharply 

defined.anyway. 

·Accordingly, in the first step of identifying areas which are 

shaking, it will be noted that such areas shaking due to motion have 

unique properties that id~tify them to the observer's eye which may 

also·be identified by the computer system 10. In 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 thi~ detail can produce a large 

difference between the two fields, thn field difference is very rarely 

low spatial· frequency, that is to say i tE; · s i.gn and magnitude of this 

interfield difference change rapidly, -pnrtf.c11larly in the vertical 

direction. Also, detail at the h~ghe~t spatial frequencies is almost. 

always accompanied by detail at lower.spatial frequencies. The higher 

spatial frequency detail of a single field is at half the highest· 

frequency.of the frame, and because it comes fro~ 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 i.dentify motion shaking, it is a 

feature of the invention to examine thP. digitised representations of the 

captured pels for interfield differencP~ that extend vertically and 

.-·:...~ ....... 
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coherently over several pels (i.e. that have low spatial frequency 

interfield differences), and that are larger in magnitude than 

intrafield detail in that area. 

Referring to Figure 3, in areas of motion, .only pels relating to 

one field will be retained. This will be referred to as the first or 

even field comprised of even field peJs 50, Figure 3. The other field 

will be referred to as the second or odd field comprised of odd field 

pels 52. '_l'he method in accordance with the invention changes only the 

odd field, limiting the pels at which nn 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 pel 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 inefficiP..nt because only rarely is a pel 

changed. Accordingly, an alternate method will be disclosed after the 

description of the general method' with reference to Figs. 3 and 4. 

i 
Fig~ 3 depicts a schematic representation of a portion of pels 

comprising a captured image. It will he recalled that these pels will 

be comprised of two groups, first _<?.dd f.ield pels 50 and a second 

collection of even field pels 54 interspersed o~ interlaced between the 

odd field pels. For illustrative purposes~ particular ones of these 

. pels have been accorded a notation Ruch A~ pel 56 (C2), the purpose of 

.which will be hereinafter made cleat m1rl refers to a gray scale value 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: 

Equation la 

Equation lb 

Equation le 

;.:·".·".. 

·~·::·:·. 



.... 

AT9-89-112 11 
" 

Tl= Al 2c
1 

+·E
1 

·: + Bl - Dl.: Equation 2a 

T - . 2 - .• A -.2 2C2 + E2 + B2 - ·n2 Equation 2b 

.... 

T3 = A3 - 2C3 + E3 + ~3 - D3 .:·: Equation 2c 

Equation 3a 

Equation 3b 

In a preferred embodiment, several characteristics of the 

coefficient c2 will be set accordingly. First ~2 will remain uneh~ed 

if H divided by T is less than a selected first threshold. In the 

alternative, c2 is assigned a value equal to th~ average of B2 and D2 if 

H divided by T is greater than a selected second threshold. Finally, c2 
is desirably set to a value between the: above two cases of either 

remaining unchanged or assigned the ave_rage of B2 and D2 when H divided 

by T is between the two thresholds. It will be noted that the values of 

H .from equations la-le repres_ent the high frequency interfield details 

extending over several pels vertically with the same phase. Values of T 

from equations 2a-2c represent the relative thr~sholds based on 

intrafield detail. 

The first and second thresholds A re Ret empirically. . It is found 

assigning a first threshold value of 2 ann a second threshold a value of 

3.yields good results. If .the thresholnR 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 

to diagonal detail. CoefficiP.nts and ordP.ring of absolute values are 

important for the described filter character~stics effected by the 

processing described with reference to rigs. 3 ~nd·4 in order to avoid 

noise and the like. Selection of sue~ coeffidents are made to 
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a~centuate the detection of the aforP.mentioned. characteristics of motion 

artifacts, while li~iting computation complexity to reasonable levels. 

Referring to Figure 4, a detailed description follows of the flow 

diagram shown therein for process.ing pels in accordance with the 

invention. It will be appreciated that this flow-diagram may readily be 

implemented in program code executable by the system 10 to achieve.the 

here.in.described benefits of the invention, and that such code may be· 

implemented in a nl.imber of manners read.i.ty apparent to one of ordinary 

skill.in the .art wi-th reference to this figure . 

. The process is further described in the flow diagram of Figure 4. 

A video camera 60 is connected to a video capture adapter 62 which 

captures two interlaced fields, each separated in time from the other, 

and together comprising a full fram~. Block 64 examines this image for 

high spatial frequency detail that is a candidate for motion artifacts. 

The magnitude of this ·detail "H" is calculated u~ing the equations 

presented above. Block 65 examines the image for middle frequency 
. I 

detail to determine a threshold of sens:f.~ivity to distinguish image 

detail from motion artifacts. The magnitude of the threshold "T" is 

calculated using the equations presented aboye. · 

Next, the high frequency detail fa compared with the threshold in 
' . 

block 68 to determine for_ each segment _of the captured image whet~er the 

area is corrupted by motion, and the degree of corruption. 

Meanwhile, block 70 eliminates al 1 mot:f.on artifacts from the image. 

In the preferred· embodiment, this is Accomplished by discarding one of 

the two fields captured by block 62t And substituting an estimate of 

that field based solely on the remain:f.ng field. This yields an image 

free of motion artifacts but with reduced r.ei:;olution. 

Next, a blending block 72 selects and blends between the original 

image on line 74 and the motion-free hnl: reduced resolution image on 

line 76 under control of the output of the motJ.on detection block 68. 
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This selection· and blending is articulated on an area-by-area ba&is. -It 
·may be appreciated· that the tempo:r:al freeze funct!on of block 70 need· 
·only operate.on those areas selected by the motion detection of block 
~8,"t~ereby saving computation time. 

.. : =· 
-Finally, the resulting blended 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 temporal freeze block 70 to act ·by 
completely discarding one field, and admits to implementations wherein 
information in this field is utilised. ·vor example, block 70 in some 
_applications, would perform a cross-correlation on both fields with a 

. . 
plurality of offsets to determine magnitude 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·m~itude 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 sine~ changed pels are. 
generally far ·1ess numerous than thosA which remain unchanged. 

As a representative example, it w.fll first be assumed that an image 
.has been calculated having· a plurality.of pP.ls located, for convenience, 
by means of values in the X axis from 1 to 640 and in the Y axis from 1 
to 480 with a first and.second threshold having values of 2 and 3 for 
illustrative 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-le and 2a-2c. 

~-- .. 
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·:.· . .. 
/ .. ·::· .. · "Also ·for· X values froin ·2 to'639 and Y from ·3 to 477, by steps of 2, 

: .... H's .and T's would be calculated as well as X vall!es defined by 

.· .. 

X=H-T-T Equation·4 

· lf·x is found to ·be·equal to or less .. than O; then the process will 

.continue to the next pel and 

X=X-T · ·Equation ·S 

If Xis found to be_ greater than O~· then the pel which is being 

.operated upon in accordance with the foregoing equations is replaced 

·with an.average of pels above and below. Otherwise, the pel is replaced 

~ith an ·average of itself and an· average ~f pels above and beloW'. 

By·precalculating H's ~nd T's, the image ~ay be modified·in place, 

saving.much time moving pels because the large majority of pels will not 

typically be changed. It will be noted also that H's and T's are 

calculated one~ 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 repetitively for more efficiency. 

It will thus be appreciated form the foregoing that in accordanc~· 

with the invention, capture of B still image froni an interlaced video 

·source· may thereby be enhanced to r.emove undes:f.rable interlace motion 

artifacts. In such a system a first nnn sP.r.ond sequential field. 

comprising a full frame are capturAd, ~nn the digitised pels thence 
· processed in these fields so as to detP.r.mi.ne areas corrupted by fast 

mo~ement. Finally, in these detected areas of fast movement, 

~ubstitution for one field of pels is provided in accordance with the 

·foregoing by values of pe~s .for estim~teA based upon the other field. 

While the invention has been shown .and described with reference to 

particular embodiments thereof, ·it wi.1 t br. understood by those skilled 

in. the art that the foregoing and othP.r changes in form and detail may 
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be made ther.ein witho'1t departing from the spirit and scope of the 

invention. 



: .... 

. ..~ 

.. ~: ... ·. 

AT9-89-112 

fl=f I~ ~H!~i HAS BEEN f. 
AEP~Ac·e·o . . I 

CLAIMS. 11111111111111 1111111111111111 
* C L M s * ... ~.. . -. 

1~ A metho~ of operating~ video display in w~ich 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, dele~ing ~aid image area 

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

field image elements ftinctionally related to said image.area from 

another of said fields. 

2. A method as claimed· in elaim 1 wherein the substituted iaiage 

elemen~s are derived by a process of interpolation on image data in said 

other field. 

3. A method as ~laime.4 in claim 2 wherein said substituted image 

elemen~s 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_ preceding; claim wherein said fields are 

generated from an interlaced scan of said imag~ target or targets. 

S. A method as claimed in any preceding claim wherein said step of 

detecting said image-ar~acorrespondi.ng to motion comprises detecting 

interfield differences between. s11id p1urality of fields. 

6. A method as claimed in claim 5 wherAin ·said interfi.eld 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. 
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8. A method as claimed in claim·7 comprising the steps of generating a 

measurement of high frequency interfield detail between saip plurality 

.of fields, generating a measurement of.-relative threshold of intrafield . . 
deta~l as.a function of pixels in one of said fields,· estab~ishing a 

first threshold, and. leaving a pixel in one of said fieldS.unchanged if 

said measurement of high frequency interf:f.eld· detail ~s. less than. the .. 

product of said first threshold in said measurement of said relative 

threshold of intrafield detail. 

9. A method as claimed in claim 9 w~ereln the measurement· of high 

frequency in~erfield 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 whP.rein 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. 

i l 
11. A video image display system comprising means (62) for capturing 

. I 
digita~ video image data in a plurality of fields to represent imag~s in 

a series of frames, characterised.by ~eans (68) for ~etecting in said 

video image an area corresponding to motion of ~n image target, means 

(68) for deleting said image area from sald one of said fields and means 

(72) for substituting in said area of sAid field an imag~ area 

functionally related to said image ar~n fr.om another of said fields. · 

12. A system as claimed in claim 11 fo whJ.ch 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 fiel~ with said one field 

displaced proportionally to the target motion between said fields. 

..... 
• 0 


