NEmeD SYSTEM FOR MANI PULATI NG o e
FULL MOTI ON VI DEO PRESENTATI ON - -
DATA PRQCESSI NG SYSTEM

METHOD AND SYSTEM FOR MANIPULATING
A FULL MOTION VIDEO PRESENTATION
IN A DATA PROCESSING SYSTEM

The present invention relates in general to improved data processing systems
and in particular to a method and system for manipulating a video image in a

“data processing system. Still more particularly, the present invention relates
to a method and system for manipulating selected regions of interest within a
full motion video presentation in a data processing system.

The manipulation of data in a data processing system is well known in the
p'rior art. Data may be manipulated in many ways in a modern state-of- the-
art data processing system including: data accessing, data encoding, data
communications, data compression, data conve_rsion, data entry, data ex-
change, data filing, data linking, data locking, data manipulation, data map-
ping, data modeling, data processing, data recording, data sorting,-:and data
transferring. The large amounts of data that are available to the user of a
modern state-of-the-art data processing system often become overwhelming in
magnitude and complexity. These situations 'may often #rise in the creation -

and execution of multimedia presentations.

Data procéssing systems are capable of communicating information to users in
many formats, including: text, graphics, sounds, animated graphics, synthe-
sized speech, and video. Multimedia presentations employ a data processing
system to combine these multiple information formats into a coherent and

comprehensive presentation to the user.
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The present invention relates in general to inproved data processing

systens and in particular to a nethod and system for
mani pul ating a video inage in a data processing
system Still nore particularly, the present invention relates _

to a nmethod and system for manipul ating sel &cted regions -of interest within
a , Multimbedta! prBRhiaBBne’ l'n(EQnHﬁ@eSﬁ[ﬁ]ﬂ\to{i&p .vhﬁ? j)rg@ﬁtgti?ns dis- .
processi ng system e manipulatron o data in

‘a data processing sya¥rd Withigghe dpiacipeepsing Sygtem. Often times, a user may be ablgig or
art. Data may be maninmtifdel aifoll Fivn Was préledtafi®il €F8r &ampf; &f a pkddsitation

art data processing Sysiem \WSide'sBekces? 3 1t FF S9BOL" hated BeSenbitER ) beoild' @

a first region of interest, while a second full motion video presentation object
occupies a second region of interest within the display of the data processing
system. Each full motion video presentation may originate from a different
video source. A user may manipulate one région of the display without ef-
fecting the other region. Such manipulation is possible since two distinct fuil
motion video presentations from different video sources are utilized. A single
full motion video presentation from a single video presents a different situ-
ation.

A single fuli motion video presentation may often contain more than one dy-
namic, logical element, or region of interest. Each region of interest may be
of interest to the user in varying degrees at different times. Problems typically
occur when the user desires to manipulate (e.g., review) one of the regions of
i interest, while allowing other regions or other logical elements to continue un-
interrupted. Currently, unlike the presentation of two full motion video pres-
entations, when utilizing a single full motion video presentation, the user must
reverse or rewind the entire full motion video presentation in order to review
one of the regions of interest. | Consequently, tl}e Tléw of the single full motion

video presentation is interrupted.

One example of this situation is a television news program from a single video
source in which one region of interest includes.-a traditiorr_a_:k news report, while .
a second region of interest includes a fast-scrolling stock market ticker-tape
report. If the user wishes to continue watching the real-time news report while
“backing up” to view a particular stock quote that has already been. presented,
there is currently no way to accomplish these objectives concurrently.

Therefore, it would be desirable to have a method and system for manipulating
different regions of interest in a full motion video presentation in a data proc-

essing system.
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communi cati ons, data conpression, data conversion, data entry, data ex-
change, data filing, data |linking, data |ocking, - data mani pul ati on, data
map- pi ng, data nodeling, data processing, data
recordi ng, data sorting, and data transferring. The
| arge anpbunts of data that are available to Yhe user of a
nodem state-of -the-art data processing system often becone overwhel mng in
magni t ude and conplexity. These situations may often rise in the creation
and execution of multinmedia présentations. Dat a
processi ng systens are capabl e of comrunicating information to users in
many formats, including: text, graphics, sounds, animated graphics, synthe-
si zed speech, and video. Miltinedia presentations enploy a data processing

systemto conbi ne these | tiple i tion format.s into coherent, and
conpr ehensi ve pl’ esent ztt ?ggj? etOH%oﬁgtgro??he present imnven lOn tO prov%e an lmpl‘OVCd c?ata
‘ processing system.

It is another object of the present invention to provide an improved method
and system for manipulating a video image in a data processing system.

It is yet another object of the present invention to provide an improved method
and system for manipulating selected regions of interest in a full motion video
presentation in a data processing system.

The foregoing objects are achieved as is now described. The present invention
permits a user to selectively manipulate a display of a full motion video pres-
entation within a data processing system, wherein the full motion video pres-
entation is comprised of a number of frames containing picture elements
arranged in rows and columns.; The video-presentation frames are sequentially
displayed within the data processing system. Thereafter, a region of interest
or regions of interest within each of a selected number of the frames of the full
motion video presentation are designated. The plcture elements contained
within the region of interest within each of the selected frames ate stored.
Then, the picture elements from the region of interest within the plurality of
frames may be independently manipulated during a sequential display of the
frames of the full motion video presentation within the date processing system, -
wherein a display of a region of interest within a full motion video presentation
may be independently manipulated.

The above as well as additional objects, features, and advantages of the present
invention will become apparent in the following detailed written description.
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2 Miltinmedia presentations may include full notion video presentations
dis- played within the data processing system Oten tines, a user nay be
able to mani pulate a full notion video presentation. For exanple, in a
presentation involving two video sources, a first full notion video
presentation may occupy a first region of i%terest, while a second ful
notion video presentation object occupies a second region of interest
within the display of the data processing system Each full notion video

presentation may ofri Wh@ﬁé@l fehQpdseflivel Qﬁ@r@éter’{éti@%@ tiROHeén®ion Are € ForflAdh the

mani pul ate one regi Oarllpp%nded c‘?axmlssl;]ll Xn\\llgnglgn 1tsele however, as well as a preferred mode
of use, further objects and advantages thereof, wilt best be understood by ref-
erence to the following detailed description of an illustrative embodiment when

read in conjunction with the accompanying drawings, wherein:

Figure I is a pictorial representation of a data processing system that may be
utilized to implement a method and system of the present invention;

Figure 2 depicts a block diagram of selected components in the personal com-
puter illustrated in Figure 1 in which a preferred embodiment of the present
invention may be implemented;

Figure 3 is a pictorial 'representation of a display with a data processing system
of a single frame of a full motion video presentation originating from a single -
source, in accordance with a preferred embodiment of the present invention.

Figures 4A-4C form a high level flow chart of a method and system for ma-
nipulation of regions of interest within a full motion video presentation in ac-
cordance with a preferred embodiment of the present invention;

Figure 5 depicts a high level flow chart of a method and system for creating
an object from a subset of the video pixel region as illustrated in block 324 in
Figure 4B.

With reference now to the figures and in particular with reference to Figure 1,
there is depicted a pictorial representation of a data processing system in which
the present invention may be implemented in accordance with a preferred em-
~ bodiment of the present invention. A personal computer 50 is depicted which
includes a system unit 52, a video display terminal 54, a keyboard 56, and a
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fecting the other region. Such manipulationis possible since two distinct
full notion video presentations fromdifferent video sources are utilized.
A single full notion video presentation froma single video presents a

different situ- ation. A single full notion video presentation may often
contain nore than one dy- namc, |ogical el eﬁent ‘or region of interest.
Each regi on of '”tere%%s{s‘@ﬁsb%%nél%ﬁa bR 56 %eh&d%ﬁﬁlyxhggnf'?ma%?é
at different tines

i cal K}bOCCUI’ the user desites
mani pul ate (e.g., revi@RPUBHEY faStaneIB §$/8ﬁema¥tew.mpé9%f of Iptrpatiogal %WW@S
ot her regions or ot herMhﬂ&ie@ﬂorﬁirﬁtﬁB’ﬁnl&at&@ iCAfhonky GlewTYorkNt"BS U Bt £Lbgistered

Currently, unlike the prese of .t ul.l i

entations, when utili "Hl mﬁn‘s h rr@erf’ﬁ??nmﬁuélfsg’ﬁss%gmﬁ? e‘g%'ﬁ?rgp?rbnloc?tﬁ% ﬂlser
must reverse or rew ndkmﬁmkeﬁewrbrk.u |Allthoregthi the depicted epbedimantanyalves iarpepsodel
to review one of- the rgaheRs Phrdlt&l ERbodih HF AHE Prdsent hidkitibh WyObe ihile-

S|ngle full notion video resentatlon I.S I nterrupted.
mented in other types of data processing systems, such as for example, intelli-

gent work stations or m1n1-computers.

Referring now to Figure 2, there is depicted a block diagram of selected com-
ponents in personal computer 50 in which a preferred embodiment of the
present invention may be implemented. System unit 52 preferably includes a
- system bus 60 for interconnecting and establishing communication between
various components in system unit 52. Microprocessor 62 is connected to sys-
tem bus 60 and also may have numeric coprocessor 64 connected to it. System
bus 60 may be a Micro Channel system bus from International Business Ma-
chines Corporation. “Micro Channel” is a registered trademark of Interna-
tional Busiﬁess Machines Corporation. Direct memory access; (DMA)
controller 66 is also connected to system bus 60 and allows various devices to
appropx_‘iate cycles from microprocessor 62 during large 1/O transfers.

also connected to system bus 60. ROM 68 contams the power-on self test
(POST) and the Basic Input/Output System (BIOS) which control hardware
operations, such as those involving disk drives and the keyboard. Read only
memory (ROM) 68 is mapped into the microprocessor 62<address space in the -
range from 640K to ! megabyte. CMOS RAM 72 is attached to system bus
60 and contains system configuration information. .

Also connected to system bus 60 are memory controller 74, bus controller 76,
and interrupt controller 78 which serve to aid in the control of data flow
through system bus 60 between various peribherals, adapters, and devices.
System unit 52 also contains various input/output (I/O) controllers such as:
keyboard and mouse controller 80, video controller 82, parallél controller 84,
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Oné exanple of this situation is a television news programfroma single
vi deo source in which one region of interest includes a traditional news
report, while a second region of interest includes a fast-scrolling stock
mar ket - ticker-tape report. If the user wi shes to continue watching the
real -time news report while "backing up" to view a particular stock quote

that has al ready be?é?iapéo%%p&r%ﬂ; ar}lcﬂ(ﬂgk%]gtla éorﬁ%!ilgreé%t. ll?’e&ﬁ%lr&%)fd }n%u%%fﬁ!mle' sh
t hese Obj ecti ves concurrgnt . _er_e ore, |1 WOUul . e deslira I.e to ave a
nmet hod and system f &9 pré(memjﬁgfiww igterfpes fop keybegndotPsansk mpyse e sYidgoncog-f y| |

noti on vi deo presentalldr@n prévides AHaPdware Grterfes FoRFidey AisPMY terminal 94. Parallel
controller 84 provides a hardware. _iﬂterfacé for devices such as printer 96. Se-
rial controller 86 provides a hardware interface for devices such as a modem
98. Diskette controller 88 provides a hardware interface for floppy disk unit
100. Expansion cards also may be added to system bus 60, such as disk con-
troller 102, which provides a hardware interface for hard disk unit 104. Empty
slots 106 are provided so that other peripherals, adapters, and devices maj be
added to system unit 52.

Those skilled in the art will appreciate that the hardware depicted in Figure 2
may vary for §peciﬁc applications. For example, other peripheral devices such
as: optical disk media, audio adapters, or chip programming devices such as a
PAL or EPROM programming device, and the like also may be utilized in
addition to or in place of the hardware already depicted.

Figure 3 is a pictorial represéntation of a display of a full motion video pres-
entation originating from a single source. Display 200 is a display of a single
frame of a full motion video presentation from a single video source. Two
regions of interest in this example are regions of interest 202 and 204. Region
of interest 202 is a motion video scene from a gxe;vs': report while region of in-
terest 204 depicts stock market quotations moving across display 200 in a so-
called “crawl” presentation. Display 200 contains a number of picture
elements, also. called pels or pixels, defining the two regions. PO is the video
RAM offset for the first pixel in region of interest 202 while’ P5000 is the video -
RAM offset for the last pixel in region of interest 202. Region of interest 204
begins at video RAM offset PS00! and ends at video RAM offset P7000.
These video RAM offset values are utilized to display pixels on display 200.

In accordance with a preferred embodiment of the present invention, a user
may manipulate either of these two regions of fnterest while allowing the other
region of interest to continue in an unintérrupted manner. For example, a user
could “rewind” region of interest 204 and look at a quotation that already has
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It is an object of the present invention to amel i orate one or nore

di sadvant ages of

the prior art. According to one aspect of the

invention there is disclosed a nethod for selectively nanipulating a

di splay of a full

notion video presentation froma single video source
: 7

been displayed while contiruing to view region of interest 202. Although dis-
play 200 depicts only two regions of interest, many other regions of interest
could be defined by a user having either visual or non visual boundaries within

full motion video presentation, which is received as a single presentation from
a video source, in accordance with a preferred embodiment of the present in-

vention.

Figures 4A, 4B, and 4C depict a high level flowchart of a method and system

for manipulation of regions of interest within a full motion video presentation
in accordance with a preferred embodiment of the present invention. The
process begins as illustrated in block 300 and thereafter, proceeds to block 302,
which depicts a determination of whether or not.user profiles exist. A user
profile, as utilized with the method and system of the present invention, in-

cludes various definitions which may be utilized with a full motion video pres-

entation. For examplé, these definitions may include predefined regions of

interest, an identification of the signal source for the full motiod video presen-
tation, or the time and date of the full motion video presentation’s creation.
. 13

- Additionally, the definitions may define a logical relation between an input

channel, a time of day and date, and selected regions of interest. If user pro-

files are present, the process then passes to block 303, which illustrates the ac-

cessing of the user pi'oﬁles. 'Thereafter, the procgss proceeds to block 304,

which depicts the activation of such user profiles for use in processing the full

motion video presentation. A full motion video presentation may be recorded

without a user being present and regions of interest may be preselected by ac-

cessing a user profile for later use or manipulation by the user upon playing.

back the full motion video presentation in accordance with a preferred em-

bodiment of the present invention.

Thereafter, the process proceeds to block 306. Block 306 illustrates a deter-

mination of whether or not a full motion video presentation is being received

in real time. "Referring again to block 302, if user profiles are not presént, the

process proceeds directly to block 306.
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within a data processi ng system wherein said full notion video
presentation is conprised of a plurality of frames containing a plurality
of picture elements arranged in rows and colums, said nethod conprising
t he data processing systeminplenmented steps of: sequentially displaying
said plurality of frames in said full notidn video" presentation froma

2 1o 001 0N S0 e AT L S B e
frames of said full Piegtedntp blp@empB@hﬁ@&ﬂiﬂ@iﬁate%tﬂlabm@l@g ?ﬂm:'oannq {p sigre

picture el ements Wi t iterful &idtioh Qﬂieegbr&&ltatﬁdﬁt é%rzﬁﬁébjé’&'t Gihth 8RbA. PetAtREEREhgRNES
of said plurality of dfvEc%n%%cl?gtorsage routines are wefl %‘own to 81ose skilled in the art. Ad-
ditionally, other types of volatile storage, such as RAM may also be utilized,
in accordance with a preferred embodiment of the present invention. The full
motion video presentation is preferably comprised of a number of video
frames. These frames are preferably stored in the non- volatile storage, in ac-
¢ordance with a preferred embodiment of the present invention. A new object
and object identification (object ID) are created for the frames which are

stored within the non-volatile storage device.

Thereafter, the process proceeds to block 310, which depicts a determination
of whether or not the user desires to explicitly define regions of interest within
the full motion video presentation. The user may define regions of interest
within the data processing system via a graphic user interface utilizing a
graphic pointing device, such as a mouse, track ball, light pen, touch screen or
the like, in accordance with a pref'erred embodiment of the present invention.
Keyboard entries may also' be utilized to define regions of interest. Referring -
again to block 306, if no active user profiles are present, the process passes to
directly block 310. If the user desires to explicitly define regions within the full
motion video presentation, the process proceeds to block 312. Block 312 illus-
trates asynchronously awaiting the end of the 'u:ser definitions, defining regions
of interest. The defining of regions of interest utilizing a profile or user input
is a technique which is well known to those skilled in the art.
_ -

Thereafter, the process passes to block 314. Block 314 depicts the-mapping of
the defined regions of interest to individual picture elements or pixel offsets
within the video RAM. Referring again to block 310, if the user does not de-
sire to explicitly define regions of interest, the process proceeds directly to block
314. Thereafter, the process proceeds to block 316 via connector A. Block 316
illustrates awaiting a specified action on a region of interest. Various specified
actions may be selected by a user for performance on a region of interest, such
as rewind, slow motion, or pausé. Various other actions or manipulations also
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present "ation di spl ayed wi thin said data processing system and

i ndependently mani pul ating display of said plurality of picture el errent S
within said region of interest during Saléj sequential display of said
plurality of franes within said data processing system wherein.display of

sa:]I d pl gral : ty ]9f phigS'(LjHe eﬁbﬁﬁ%n&rﬁvwﬁublrﬂgnélﬁldhﬁt@fﬁkt?m @mannatmﬂéio@%urz

i ndependent |y of sai | urality of fra of . sai
desi gnat ed regi on off %ﬁi@ggéﬁlthmatgﬁ e g’ﬁf‘mcﬁﬁdsd‘égﬁ%g&e&'hp geBiss of
interest within a #&udkfermibticaof\wiketer l’f_ﬁ;(othﬁspﬂﬁﬁ&dmﬂlaﬁ ol a region of ifeRer kisng t 0
anot her aSpeCt Of t(r)]&:ull'rg € tnlt)%gtlgnhﬁ c&l:urreqlt e prco)ge%sdco%tuql?'cts% raﬁ,ca%sll?ulsprgted

at block 318.

Upon the occurrence of a specified action on a region of interest, the process
proceeds to block 320, which illustrates the interrogating of an in- memory ta-
ble, in order to determine the service name and capability of the service which
corresponds to the specified action. The in-memory table preferably provides
an index to determine what service should be called in response to a specified
action on a region of interest. Thereafter, the process proceeds to block 322,
which depicts a determination of whether or not the service can operate upon
a subset of the video pixel region within the region of interest. If the service
cannot operaite upon subsets of the video pixel region, the process proceeds to
block 324, which illustrates the building of an entire fuill motion video presen-
tation, utilizing the subset of the video pixel region. ; For each video frame,
pixel values from the region of interest are stored in an object, along with
dummy values for the remainder of each video frame. Thereafter the process
pésses to block 326, which depicts the invocation of the service and passing of

i

object ID to the service. -

Referring again to block 322, if the service corresponding to the action speci-
fied is capable of operating upon subsets of the video pixel region, the process
proceeds directly to block 326. “Services”, as defined heggin, include various .
well known functions for manipulating moving video preséntations Ssuch as, for
example, rewind, slow motion, and pause. Thereafter, the process passes to
block 328. Block 328 illustrates asynchronously waiting for the service to
complete processing the full motion video presentation. The proce§s passes to
block 330, which depicts a determination of whether or not the service has
been completed. If the service has not been completed, the process returns to
block 328.
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system for selectively manipulating a display of a full notion video

presentation froma

single video source within said data processing

system wherein said full notion video presentation is conprised of a
containing a pluralityof picture elenents arranged in

plurality of franes

rows and col umms, said data processing system conprising: display neans
for sequentially di sypeycongplaiondf pheuseatide; theprodessepreceedsrto divickl 3821V comdec-on

T g

video presentation
system designation

egi
of a selected ones ofouting whigh isrvealli knpwn to those skilleg in the art. The process thereafter

S In

proceeds to block 334, which depicts a determination of whether or not addi-
tional frames are present for processing. If additional frames are present for
processing, the process proceeds to block 336, which illustrates the reading in
of a frame from the video source, prior to display of the frame to a user.
Thereafter, the process proceeds to block 338, which depicts a determination
of whether or not additional unprocessed regions exist for this frame. If more
unprocessed regions of interest exist for the frame, the process then passes to
block 340. Block 340 illustrates the obtaining of picture elements or pixels to
overlay for a region of interest. _

The process then proceeds to block 342, which illustrates a determination of
whether or not the pixels are in a subset format. A “subset format” is a format
in which the pixels are stored as received, without modification. If the pixels
are not in a subset format, the process proceeds to block 344, which illustrates
selecting the real pixel values and the discarding of the dummy pixel values.

TIhereafter, the process proceeds to block 346, which depicts the overlaying of
the video RAM with those pixels which are necessary to produce a modified
frame for display to the user. Afterward, the process returns to block 338.
Referring again to block 342, if the pixels are in"a‘subset format the process

' directly passes to block 346, as described above. Referring again to block 338,

if no unprocessed regions of interest exist for this frame, the process then pro-
ceeds to block 348, which illustrates the transmitting of the frame to the system

video output buffer for display to the user. Afterward, tht¢ process returns to -

block 334 for a determination of whether or not additional frames exist for

processing.

If no additional frames exist for processing, the process then passes to block
350. Block 350 depicts the termination of the intercept video RAM routize.
The process then passes to block 352, which illustrates the termination of the
store to nonvolatile storage routine. Thereafter the process terminates, as il-
lustrated in block 354.
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3a of frames of said full notion video presentation; storage neans for
storing said plurality of picture elenents within said regions of interest
within said selected ones of said plurality of frames of said full notion
vi deo presentation displayed within said data processing system and

mani pul ati on neans for independently nmani pil ating said plurality

Figure 5 is a high level flow chart of a method and system for creating an ob-
ject from a subset of the video pixel region, as illustrated in block 324 in Figure
4B. This method and system is utilized when a service is unable to process a
full motion video presentation in a subset format. As depicted, the process
begins in block 400 and thereafter passes to block 402, which illustrates the
creation of dummy pixel values for regions of the full motion video presenta-
tion -which are not selected by the user. The process then proceeds to block
406, which depicts the storing of the new full motion video presentation with
the altered regions as an object. Thereafter, the process proceeds to block 408,
which illustrates the creation of an object ID for the new full motion video
presentation object. Afterward, the process terminates, as depicted in block
410.

Although the depicted embodiment stores entire frames, subsets of pixels de-
fining a region of interest may be stored independently, without storing an en-
tire video frame. Such an approach may be employed for various reasons, such

as conserving storage media.
One advantage provided by the present invention is the capability of permit-
ting a user to view a region of a full motion video presentation object in an
uninterrupted manner, while simultaneously mgtﬁp&lating other regions of in-
terest independently of the uninterrupted region. Another advantage provided
by the present invention is the capability of utilizing existing multimedia ma-
nipulation services well known to those skilled in the art, without modifica-
tions. Furthermore, audio elements within a multimedia presentation may .

continue to be presented in an uninterrupted manner, while the video portion
of the presentation is manipulated.

Although the depicted embodiment illustrates designating a region of interest
through user input or an active user profile, regi(:;ns of interest may also be
logically defined, utilizing sophisticated pattern-recognition methods and
processes. |
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of bicture el ements during said sequential display of said plurality of
frames wthin said data processing system wherein display of said

lurality of picture elements within said region on inte ' i
Pndependent ly of said display of said plurality of frarreS”m umm“m,HHm -
desi gnated regi on of interest, wherein a di&lay of designatet riegi®ons o
interést wthin a full notion video may be manipul ated. - - According to
still another aspect of the invention there is disclosed a nethod for

sel ectively mani pul ating a display of a ful pLAptgson video presentation from
a single video source within a data processing system wherein said ful
notion video presentation is - ,

1. A method for selectively manipulating a display of a full motion video
presentation within a data processing system, wherein said full motion video
presentation is comprised of a plurality of frames containing a plurality of
picture elements arranged in rows and cblumns, said method comprising the
data processing system implemented steps of:

sequentially displaying said plurality of frames within said data process-
ing system;

designating a region of interest within each of a selected ones of said
plurality of frames of said full motion video presentation;

storing a plurality of picture elements within said region of interest
within said selected ones of said plurality of frames of said full motion video
- presentation displayed within said data processing system; and

independently manipulating said plurality of picture elements from said
region of interest within said plurality of frames du;ihg said sequential display
of said plurality of frames within said data processing system, whe;éin a dis-
play of designated regions of interest within a full motion video may be ma-
nipulated. ’

e

2. The meth;)d according to claim 1, wherein said step of inael-nendently
manipulating said plurality of picture elements from said region of interest in-
cludes modifying said plurality of frames by replacing said plurality of picture
elements within said region of interest with a selected number of said plurality

of stored picture elements.

3. The method according to claim 2, wherein said designating step includes
receiving user input defining said region of interest.
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coﬁpriséd of a plurality of franmes containing a plurality of picture
elements arranged in rows and colums, said method conprising

processing inplenented steps of: sequentially displ m lity of
franmes in said full notion video presentatipon fror ﬂmm M[L@ urce
wi thin said data processing system de5|gné ing a fegfontoft 1mn

response to a user i

frames in

said full

nput during sequential display of said plurality of

notion video presentation forma single video source;

responsive to said uder Thepmsthodedoedihg n:g:la‘imrﬂ)mheain daidbdesignitingrstepinciudes
pI urality of frames Q?Agkg i&%&yo lolf yntctarggt éﬁ%ﬁ ttg ég@fﬂgd&in@iﬁn}%ﬁ regfon

.picture elenents sets

of interest.

5.  The method according to claim 2, wherein said designating step includes
automatically designating said region of interest in response to a selected pat-

tern within said region of interest.

6. The method according to claim 2,' wherein said storing step includes
storing said plurality of picture elements within said region of interest in a
memory.

7. The method according to claim 2, wherein said step of independently
manipﬁla;ing said plurality of picture elements from said region of interest
within said plurality of frames durin:g said sequential display of said plurality
of frames within said data processing system includes manipulating said plu-
rality of picture elements in response to a selection 'of an action by a user.
3. A data processing system for selectivély manipulating a display of a full
motion video presentation within said data processing system, wherein said full
motion video presentation is comprised of a biurality of frames containing a
plurality of picture elements arranged in rows and columns, said data proc-
essing system comprising:
~

dispiay medns for sequentially displayiﬁg said pluraiity of frames within

said data processing system;

designation means for designating a region of interest within each of a
selected ones of said plurality of frames of said full motion video presentation;

storage means for storing said plurality of picture elements within said
regions of interest within said selected ones of said plurality of frames of said

DA 992 104

_

This Sheet Has Been R

T



i ncl udes picture elenments fromw thin said region of imterest for each of
said selected nunber of franes; and manipul ating displ of
picture elements sets wthin said region of interest, ﬁwmjﬂmﬂ" “ﬂrm‘
mani pul ated display of said picture elenment sets w t li n'ssaicd £egws ors of+

i nterest occurs independently fromsaid seqdential di spl ay of said

lurality of frames
F[))ESCRI PTIyg\l OF PREFE%RL@ %]\}é%lﬂ ﬁ%kﬁeﬁtg%no&sﬁgyeh%ﬁﬁﬁﬁld data processing system;

- manipulation means for independently manipulating said plurality of
picture elements from said regic;n of interest within said plurality of frames
during said sequential display of said plurality of frames within said data’
processing system, wherein a display of designated regions of interest within a
full motion video may be manipulated.

9. The system of claim 8, wherein said manipulation means for independ-
ently manipulating said plurality of picture elements from said region of inter-
est includes modification means for modifying said plurality of frames by
replacing said plurality of picture elements within said region of interest with -
a selected number of said plurality of stored picture elements.

10.  The system of claim 9, wherein said designation means includes means
for receiving user input defining said region of interest.

11.  The system of claim 9, wherein said designation means includes means
- for designating said region of interest in response to a profile defining said re-
gion of interest.

— ke

12.  The system of claim 9, wherein said designation means includes means
for automatically designating said region of interest in response to a selected
pattern within said region of interest.

e

13.  The system of claim 9, wherein said storage means mcludes means for
storing said plurality of picture elements within said regm_n of interest in a

memory.
14. The system of claim 9, wherein said manipulation means includes means

for manipulating said plurality of picture elements in response to a selection

of an action by a user.
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4 The novel features believed characteristic of the invention are set
forth ,in the appended clains. The invention itself however, as well as a
preferred node of use, further objects and advantages thereof, wll best be

under st ood by ref- erence to the followi ng detail ed description of

ani |l lustrative enbodi mrent when read in congunction.wth the acconpanyi ng
drawi ngs, wherein: Figure | is a pictorial representation of a data
processing systemthat may be utilized to inplement a nethod and system of

t he present invention;
P . METHOD AND SYSTEM FOR MANIPULATING
- _ A FULL MOTION VIDEQ PRESENTATION

ABSTRACT

A method and system which permits a user to selectively manipulate a display
of a full motion video presentation within a data processing system, wherein
the full motion video presentation is comprised of a number of frames con-
taining picture elements arranged in rows and columns. The video presenta-
tion frames are sequentially displayed within the data processing system.
Thereafter, a region of interest within each of a selected number of the frames
of the full motion video presentation are designated. The picture elements
contained within the region of interest within each of the selected frames are
stored. Then, the picture elements from the region of interest within the plu-
rality of frames may be independently manipulated during a sequential display
of the frames of the full motion video presentation within the data processing
system, wherein a display of' a region of interest within a full motion video
presentation may be independently manipulated. '

FIG. 3
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%9 . I . .
Fi gure -2  depicts a bl ock di agram of sel ected conponents in the personal
com puter illustrated in Figure 1 in which a preferred enbodi nent of the
present invention nay be inplenented; Figure 3 is a pictori al

representation of a display with a data processing.systemof a single frame
of a full notion video presentation originating froma single source, in
accordance: wth a preferred enbodinent._(7the present invention. Fi gures
4A-4C forma high level flow chart of a nmethod and system for na-

ni pul ation of regions of interest within a full notion video presentation
in ac- cordance with a preferred enbodi nent of the present invention;

92~
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ngure‘5 depicts a high level flow chart of a nethod and system for ,
creating an object froma subset of the video pixel region as illustrated
in block 324 in Figure 4B. Wth reference nowto the figures and in
particular with reference to Figure 1, there is depicted a pictorial
representation of a data processing sggfTemin which the present invention
may be inplenented in accordance with-a preferred em bodi nent of the

present invention. A persZn onputer 50 i s depicted which includes a
systemunit 52, a vidgo dxs termnal $4, a keyboard 56, and a -
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3 M
nmouse 58. Personal conputer 50 may be inplenented utilizing any suitable
conputer such as an IBM PS/ 2 conputer, a produect of International Business
Machi nes Corporation, |ocated in Arnonk, New York. "PS/2" is a registered
trademark of International Business Machi nes Corporation, |ocated in
Arnmonk, New York. Although the depict ed3 gbodi nent invol ves a personal
conputer, a preferred enbodi nent of the Zresent.invention may be i npl e-
mented in other types of data processing systens, such as for exanple,
intelli- - ' ‘

L —202

A
LP5000

' 7 ..... (

PS0014
: 4—204
.. TIH801/2. . .IBM 110 1/8 .

~es ~P7000

Fig. 3
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gént work stations or mini-conputers. Referring now to Figure 2, there is
depicted a bl ock diagram of selected com ponents in personal conputer 50
in which a preferred enbodi nrent of the present invention nmay be

I npl emented. Systemunit 52 preferably includes a system bus 60 for

I nt erconnecting and establi shing connyygcation bet ween vari ous conponents
In systemunit 52. M croprocessor 62 I's connected to sys- tem bus 60 and
al so may have nuneric ' 880connected to it. Systembus 60 may be
a Mcro Channel systew‘tn&TtRbn1Dnternational Busi ness Ma- chi nes
Corporation. "Mcro Channel§ 1s a registered trademark of Interna- tional
Busi ness Machi nes Cor por at i Direct nmenory access (DMA) controller 66
is al so connected to systen and all ows various devices to
appropriate cycles fro RQcessor 62 during large I/O transfers.

<312

AWAIT END OF
USER
DEFINITIONS

F’Lg. 4A : } 314
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A
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S
Read Only Menory (ROM) 68 and Random Access Menory (RAM) 70 are al so
connected to system bus 60. ROM 68 contains the power-on self test (POST)
and the Basic | nput/Qutput System (BI OS) which control hardware operations,
such as those involving disk drives and the keyboard. Read only nenory
(ROVM) 68 is mapped into the m croprocesspor 62 address space in the range
from640K to 1 negabyte. CMOS 72 is attached to system bus 60 and
cont ai ns system confi guration rmation. Al so connected to system bus
60 are nenory controller 74, bug contrpBligr 76, and interrupt controller 78
whi ch serve to aid in th a flow through system bus 60

bet ween vari ous peri pher nd devices. Systemunit 52 al so
cont ai ns various input/ rollers such as: keyboard and nouse

Is,SP f_tTe(r)s,
t pyt con
controller 80, video con roﬂﬁéﬁ? ofbar controller 84,

INTEREST
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6 serfal controller 86, and diskette controller 88. Keyboard and nouse
controller 80 provide a hardware interface for keyboard 90 and nouse 92.
Video con- troller 82 provides a hardware interface for video display
termnal 94. Parallel controller 84 provides a hardware interface for

devi ces such as printer 96. Se- rial controller 86 provides a hardware
interface for devices such as a nodem 986/Mi skette controller 88 provides a
hardware interface for ppy di sk unit 100. Expansion cards al so nay be
added to system bus 60\ sMch as disk con- troller 102, which provides a
hardware interface for hard d};kzunit 104.. Enpty

DA9 92 104
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| S
slots 106 are provided so that other peripherals, adapters, and devi ces may
be added to systemunit 52. Those skilled in the art will appreciate that
the hardware depicted in Figure 2 may vary for specific applications. For
exanpl e, other peripheral devices such as: optical disk nmedia, audio
adapters, or chip progranmm ng -devi ces su;pzas a PAL or EPROM progranmm ng
device, and the like also nmay be utilized 1 n addition to or in place of the
hardware already depicted. Figure 3 is a pictorial representation of a
di splay of a full notion video pres- entation originating froma single
source. Display 200 is a display of a single frame of a full notion video
presentation froma single video source. Two regions of interest in this
exanple are regions of interest 202 and 204. Region of interest 202 is a
notion video scene froma news report while region of in-
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terest 204 depicts stock market quotations noving across display 200 in a-

sO- called "craw " presentation. Display 200 contains a number of picture

el ements, also called pels or pixels, defining the tw regions. PO is the
vi deo RAM of fset for the first pixel in reql on of -interest 202 while P5000
Is the video RAM offset for the last pixel in region of interest 202. -

Regi on of Interest 204 begins at video RAM offset P5001 and ends at video

RA qanlviepes Jese video RAM of fset values are utilized to display
i waﬁ@ué AVER] - -

pI X I'n mmdamnwﬁmmm(MAmmmmment of ]'Ehe
prepent invention, latuser regions o
i nter esn Z\MN{QSQB' dgwing t he ot%’i’QJI gblhﬁ‘g?%%%gﬁfco nue in an

ion
uni htprrupted manngr.{ For exanpl dN fh%ﬁéﬁrPB@tﬂfésmﬁvﬁYﬂFEMegl on of interest

204} armd—To0OK at_a qugtati on that al ready has

The present invention relates in general to improved data processing systems
and in particular to a method and system for manipulating a video image in a
data processing system. Still more particularly, the present invention relates

" to a method and system for manipulating selected regions of interest within a
full motion video presentation in a data processing system.

The manipulation of data in a data processing system is well known in the
prior art. Data may be manipulated in many ways in a modern state-of- the-
art data processing system including: data accessing, data encoding, data
communications, data compression, data conversxon, data entry, data ex-
change data filing, data hnkmg, data locking,. data mampulatlon data map-
ping, data modeling, data processing, data recording, data sorting, and data
transferring. The large amounts of data that are available to the user of a
modern state-of-the-art data processing system often become overwhelming in
magnitude and complexity. These situations ‘may often irise in the creation -

and execution of multimedia presentations.

Data processing systems are capable of communicating information to users in
many formats, including: text, graphics, sounds, animated graphics, synthe-
sized speech, and video. Multimedia presentations employ a data processing
system to combine these multiple information formats into a coherent and
comprehensive presentation to the user.

- [N
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7 . been displayed while continuing to view region of
di s- play 200 depicts only two regions of interest,
i nterest could be defined by a user having either vi

I nterest 202. Although
many ot her regi ons of
sual or non visual

boundaries within full notion video presentation, which is received as a
single presentation froma video source, in2zaccordance with a preferred:

enbodi nent of the present i.n- venti.on ures .4A,
hi gh level flowchart ?ltlg’eﬁ‘étW{8§§n‘§H8"Ss§}‘§Yéﬁa“‘ge Ful

AB, ~and 4C depict. a

1 motion 'video presentations dis-

played within the data processing system. Often times, a user may be able to

manipulate a full motion video presentation. For example, in a presentation

involving two video sources, a first full motion video presentation may occupy

a first region of interest, while a second full motion video presentation object

occupies a second region of interest within the display of the data processing

system. Each full motion video presentation may originate from a different

video source. A user may manipulate one region of the display without ef-

fecting the other region. Such manipulation is possible since two distinct full

motion video presentations from different video sources are utilized. A single

full motion video presentation from a single video presents a different situ-

ation.

A single full motion video presentation may often contain more than one dy-

namic, logical element, or region of interest. Each region of interest may be
of interest to the user in varying degrees at different times. Problems typically

occur when the user desires to manipulate (e.g.,

review) one of the regions of

i interest, while allowing other regions or other logical elements to continue un-
interrupted. Currently, unlike the presentation of two full motion video pres-
entations, when utilizing a single full motion video presentation, the user must
reverse or rewind the eﬁtire full motion video presentation in order to review
one of the regions of interest. Consequently, the flow of the single full motion

video presentation is interrupted.

One example of this situation is a television news program from a single video
source in which one region of interest includes.a traditiomal news report, while -
a second region of interest includes a fast-scrolling stock market- ticker-tape
report. If the user wishes to continue watching the real-time news report while

"backing up” to view a particular stock quote that has already been presented,

there is currently no way to accomplish these objectives concurrently.

Therefore, it would be desirable to have a method and system for manipulating

different regions of interest in a full motion video presentation in a data proc-

essing system.
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for-mani pul ati on of regions of interest wwthin a full notion video
presentation in accordance with a preferred embodi ment of the present

i nvention. The process begins as illustrated in block 300 and thereafter,
préceeds to bl ock 302, which depicts a deternmination of whether or not

user profiles exist. A user profile, as utildized with the nethod and system
of the present invention, in- cludes various definitions which may be
utilized with a full notion video pres- entation. For exanple, these
definitions may include predefined regions of interest, an identification
of the signal source for the full notion video presen- tation, or the tine
and date of the full notion video presentation's creation. Additionally,
the definitions may define a |logical relation between an input channel, a
time of day and date, and selected regions of interest. If user pro- files
are present, the pr ocBdstherrigre gac ehiect O ths PswratIERLightogoYife 2 impPved 44t
ac- cessing of the usgiocesing ssem. Thereafter, the process proceeds to bl ock
304, which depicts the activation of such user profiles for use in
processing the full notion video presentation. A full notion video
presentation may be r¥doarwherbisetof the nresent idntign o esavirde amiginrevsidonethed
interest may be preseiRCdy&emIyr Menipulating a video image in a data processing system.

It is yet another object of the present invention to provide an improved method
and system for manipulating selected regions of interest in a full motion video
presentation in a data processing system.

The foregoing objects are achieved as is now described. The present invention
permits a user to selectively manipulate a display of a full motion video pres-
entation within a data processing system, wherein the full motion video pres-
entation is comprised of a number of frames containing picture elements

“arranged in rows and columns.i The video presentation frames are sequentially
displayed within the data processing system. Thereafter, a region of interest
or regions of interest within each of a selected number of the frames of the full
motion video presentation are designated. The pxcture elements contained
within the region of interest within each of the selected frames ate stored.
Then, the picture elements from the region of interest within the plurality of
frames may be independently manipulated during a sequential display of the
frames of the full motion video presentation within the data processing system, -
wherein a display of a region of interest within a full motion video presentation
may be independently manipulated.

The above as well as additional objects, features, and advantages of the present
invention will become apparent in the following detailed written description.

-_
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cessing a user profile for later use or manipulation by the user upon

pl ayi ng back the full notion video presentation in accordance with a
preferred em bodiment of the present invention. Thereafter, the process
proceeds to block 306. Block 306 illustrates a‘deter- m nation of whether
or not a full notion video presentation is4being received in real tine.
Referring again to block 302, if user profiles are not present, the process
proceeds directly to bl ock 306.

The novel features believed characteristic of the invention are set forth in the
appended claims. The invention itself however, as well as a preferred mode
of use, further objects and advantages thereof, wilt best be understood by ref-
erence to the following detailed description of an illustrative embodiment when
read in conjunction with the accompanying drawings, wherein:

Figure 1 is a pictorial representation of a ‘data processing system that may be
utilized to implement a method and system of the present invention;

Figure 2 depicts a block diagram of selected components in the personal com-
puter illustrated in Figure 1 in which a preferred embodiment of the present
invention may be implemented;

Figure 3 is a pictorial representation of a display with a data processing system
of a single frame of a full motion video presentation originating from a single -
source, in accordance with a preferred embodiment of the present invention.

Figures 4A-4C form a high level flow chart of a method and system for ma-
nipulation of regions of interest within a full motjon video presentation in ac-
cordance with a preferred embodiment of the present invention;

Figure 5 depicts a high level flow chart of a method and system for creating
an object from a subset of the video pixel region as illustrated in block 324 in
Figure 4B.

With reference now to the figures and in particular with reference to Figure I,
there is depicted a pictorial representation of a data processing system in which
the present invention may be implemented in accordance with a preferred em-
bodiment of the present invention. A personal computer 50 is depicted which
- i__ncludes a system unit 52, a video display terminal 54, a keyboard 56, and a
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If-the full notion video presentation is being received in real tine, the
process proceeds to block 308. Block 308 illustrates the beginning of a
routine to store the full notion video presentation as an object within a
ndén- volatile storage device. Such storage routines are well known to those
skilled in the art. Ad- ditionally, ot her tybes of volatile storage, such
as RAM may al so be utilize

qor dan t h
the present invention. m"f"ﬁ%%ul |ers CBWP%%‘Sg a ﬁlpﬁfn%o%ﬁﬁlstﬁgpggﬁlgfab%
conprised of a nunber compunedwhfasaxrdBM H?désennbmmsﬂem@t pﬁ@n@nabmyl %ltsémﬁﬁd

in the non- volatile SV h?r%gne o% n, Eggtg@ﬂlcgrmntkhl\gwpy@ri{er»pgﬁ [:39%0)

of the present invention. jeet 1dentificati,on
ID) are created for tHéadFmaﬂ‘e@Mﬂt?fﬁa%ﬂ“él sl’t‘!é'l“&'iﬁ Machings ¢ %"pWGHOWo&ﬁ?d &em
storage devi ce. Therﬁﬂ%fdnﬁr New herpr at@osehpthe dascted embidimekt iBddlves \ahpecsonal
depicts a determ nation
omputer a preferred embodiment of the present invention may be imple-
mented in other types of data processing systems, such as for example, intelli-

gent work stations or mini-computers.

Referring now to Figure 2, there is depicted a block diagram of selected com-
ponents in personal computer 50 in which a preferred embodiment of the
present invention may be implemented. System unit 52 preferably includes a
'system bus 60 for interconnecting and establishing communication between
various components in system unit 52. Microprocessor 62 is connected to sys-
tem bus 60 and also may have numeric coprocessor 64 connected to it. System
bus 60 may be a Micro Channel system bus from International Business Ma-
chines Corporation. “Micro Channel” is a registered trademark of Interna- _
tional Business Machines Corporation. Direct memory access; (DMA)
- controller 66 is also connected to system bus 60 and allows various devices to
appropriate cycles from microprocessor 62 during large 1/O transfers.

Read Only Memory (ROM) 68 and Random Access Memory (RAM) 70 are
also connected to system bus 60. ROM 68 contains the power-on self test
(POST) and the Basic Input/Output System (BIOS) which control hardware
operations, such as those involving disk drives and the keyboard. Read only
memory (ROM) 68 is mapped into the microprocessor 62*address space in the -
range from 640K to 1 megabyte. CMOS RAM 72 is attached to system bus
60 and contains systexh configuration information. .

Also connected to system bus 60 are memory controller 74, bus controller 76,
and interrupt controller 78 which serve to aid in the control of data flow
through system bus 60 between various perfpherals, adapters, and devices.
System unit 52 also contains various input/output (1/O) controllers such as:
keyboard and mouse controller 80, video controller 82, parallel controller 84,
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of whether or not the user desires to explicitly define regions of interest
within the full notion video presentation. The user may define regions of
interest within the data processing systemvia a graphic user interface
utilizing a graphic pointing device, such as a nouse, track ball, Iight
pen, touch screen or the like, in accordanfe with a preferred enbodi ment  of

the present inventiafyiateyPARF 8 %HB iksﬁéterl%){trﬂlé@s bﬁe#ﬂoh}d a’-:ﬁ%&&e EfedoEr -

regions of interest. Referring dgain no actlve. user
profiles are present® E‘Hé‘d‘i)ﬁd’@éds‘%aff)é{’é%fé@etf‘ﬁ I%EV'PQ%@ PY apd spquss . Videotcper user

desires to explicit Ityoudeizz pPovidega hm@wate ilfetfadelTer %ﬂéd digpdyi teﬂnmalcbao Parallel

presentation, the pr rocee ock 31
asynchronously awai tﬁg(r&lgglﬁaﬁ% 85%“%? a#’ﬁgp Y Wteﬁénei t;?fflfvé‘f% UG e"’lslpr'illn eé 9? gfons
of interest. The defriabicongraitr 3G gioyidss athaidwacy imearfage fdrudsmg suclprofinalenr

ThereafLer, the procnse B o e o my R e
of the defined regi olﬁé @?‘p‘?‘ﬁ’c"ér“égdﬁ 38 Mayheaddedito FEmpus 65& TR 136 &iskconyi xel

of fsets troller 102, which provides a hardware interface for hard disk unit 104, Empty
slots 106 are provided so that other peripherals, adapters, and devices may be
added to system unit 52.

Those skilled in the art will appreciate that the hardware depicted in Figure 2
may vary for specific applications. For example, other peripheral devices such
as: optical disk media, audio adapters, or chip programming devices such as a
PAL or EPROM programming device, and the like also may be utilized in
addition to or in place of the hardware already depicted.

Figure 3 is a pictorial representation of a display of a full motion video pres-
entation originating from a single source. Display 200 is a display of a single
frame of a full motion video presentation from a single video source. Two
regions of interest in this example are regions of interest 202 and 204. Region
of interest 202 is a motion video scene from a né;vs: report while region of in-
terest 204 depicts stock market quotations moving across display 200 in a so-
called “crawl” presentation. Display 200 contains a number of picture
elements, also. called pels or pixels, defining the two regions. PO is the video .
RAM offset for the first pixel in region of interest 202 whil¥’ P5000 is the video -
RAM offset for the last pixel in region of interest 202. Region of interest 204
begins at video RAM offset P5001 and ends at video RAM offset P7000.
These video RAM offset values are utilized to display pixels on display 200.

In accordance with a preferred embodiment of the present invention, a user
may manipulate either of these two regions of fnterest while allowing the other
region of interest to continue in an uninterrupted manner. For example, a user
could “rewind” region of interest 204 and look at a quotation that already has

-
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wL.thin the video RAM Referring again to block 310, if the user does not
de- sire to explicitly define regions of interest, the process proceeds
directly to block 314. Thereafter, the process proceeds to block 316 via
connector A. Block 316 illustrates awaiting a‘specified action on a region
of interest. Various specified actions may He sel ected by a user for

performance on a regi gi, Qs 'lz{%@‘.vﬁﬁé con%HE;{ﬂg@éviE@%Q& ofSinfifestBd. ORich RighRAYNS €

Vari ous other actions or mani"pul ations a

9 : play 200 dep1cts only two regions of interest, many other regions of interest
could be defined by a user having either visual or non visual boundaries within
full motion video presentation, which is received as a single presentation from
a video source, in accordance with a preferred embodiment of the present in-

vention.

Figures 4A, 4B, and 4C depict a high level flowchart of a method and system
for manipulation of regions of interest within a full motion video presentation
in accordance with a preferred embodiment of the present invention. The
process begins as illustrated in block 300 and thereafter, proceeds to block 302,
which depicts a determination of whether or not.user profiles exist. A user
profile, as utilized with the method and system of the present invention, in-
cludes various definitions which may be utilized with a full motion video pres-
entation. For example, these definitions may include predefined regions of
interest, an identification of the signal source for the full motior video presen-
tation, or the time and date of the ful_l motion video presentaition‘s creation.
Additionally, the definitions may define a logical relation between an input

“channel, a time of day and date, and selected regions of interest. If user pro-
files are present, the process then passes to block 303, which illustrates the ac-
cessing of the user profiles. Thereafter, the process proceeds to block 304,
which depicts the activation of such user profiles for use in processing the full
motion video presentation. A full motion video presentation may be recorded
without a user being present and regions of interest may be preselected by ac-
cessing a user profile for later use or manipulation by the user upon playing
back the full motion video presentation in accordance with a preferred em-
bodiment of the present invention.

Thereafter, the process proceeds to block 306. Block 306 illustrates a deter-
mination of whether or not a full motion video presentation is being received
in real time. Referring again to block 302, if user profiles are not presént, the

process proceeds directly to block 306.
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may be perforned on various regions of interest in a manner well known to
those skilled in the art. The process then proceeds to bl ock 318, which
depicts a determ nation of whether or not a specified action on a region of
| ht erest has occurred. If no action has occurred the process continues to
wait, as illustrated at bl ock 318. Upon &¢he occurrence of a specified

action on a region i rest. the process.proceeds ta block 320, which
illustrates the int cei? F‘beglﬁﬁﬂ? Ofy 1dg0, PrerEniahion iy being recqiyed mir %‘r"lfefhetfff“ess

det erm ne the servi @goatedseo divdk 36 ablotk 308 ilfstratee tiedreginoing\wfia chutimerto smponds
to the specified actjo ' abl r radl.y provi . pdex
to determ ne what sed;l V‘Pjélemgﬁooduflgé‘sgg@%é}aﬁ@g al? %&’ ‘ g egto‘rg]i?lgxtaqﬁégl ,s"g%?f"?g@ %IJ&EQ
action on a regi on GfViFht BycBstoragerapidngs awrwellkpowp to skose skillesbiveds arfe HHock

322, which depicts aiiRupy,otnatyms oo holdieslatige Much@é RIAM HSY W6 Be Gallized,
operate upon a subset o

interest. If the servi ccér&@gﬁ%‘\é'ltt g%é@%{?egleﬂﬁgﬂihggbgetﬁlg ng‘?s‘gilqﬁ'é‘;e\?}ﬁlﬁ'gngé i
regi on, the process natigoeddep presentation is preferably comprised of a number of video
- frames. These frames are preferably stored in the non- volatile storage, in ac-

cordance with a preferred embodiment of the present invention. A new object

and object identification (object ID) are created for the frames which are

stored within the non-volatile storage device.

Thereafter, the process proceeds to block 310, which depicts a determination
of whether or not the user desires to explicitly define regions of interest within
the full motion video presentation. The user may define regions of interest
within the data processing system via a graphic user interface utilizing a
graphic pointing device, such as a mouse, track ball, light pen, touch screen or
the like, in accordance with a preferred embodiment of the present invention.
Keyboard entries may also be utilized to define regions of interest. Referring
again to block 306, if no active user profiles are present, the process passes to
directly block 310. If the user desires to explicitly define regions within the full
motion video presentation, the process proceeds o Block 312. Block 312 illus-
trates asynchronously awaiting the end of the user definitions, defining regions
of interest. The defining of regions of interest utilizing a profile or user input
is a technique which is well known to those skilled in the art.
~.

Thereafter, the process passes to block 314. Block 314 depicts the-mapping of
the defined regions of interest to individual picture elements or pixel offsets
within the video RAM. Referring again to block 310, if the user does not de-
sire to explicitly define regions of interest, the process proceeds directly to block
314. Thereafter, the process proceeds to block 316 via connector A. Block 316
illustrates awaiting a specified action on a region of interest. Various specified
actions may be selected by a user for performance on a region of interest, such
as rewind, slow motion, or pause. Various other actions or manipulations also
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bl ock 324, which illustrates the building of an entire full notion video
presen- tation, utilizing the subset of the video pixel region. For each
video frame, pixel values fromthe region of interest are stored in an
object, along with dumry val ues for the renalnder of each video frane.
Thereafter the process passes to block 326, % whi ch depicts the invocation of

the service and passing &f pQRirRed oh Nakifust BoResMihfefest in B‘ﬂ‘fa‘?lhéﬁ \981 mmtot Y
bl ock 322, if the service corres onding to the action speci -

capabl e of operating 88k @Mé'e%araf TPﬁéf%?sélél%?nrﬂf%Fdsrt@@%h3”{ H@mﬁr@@§§s
proceeds directly to adde@gtinatiébn of ﬁm{dr@eaou a s':;ﬁcldai hdid oharregléh of latelrésdsas

various well known functi zf f or ul at 'dnﬂ g gﬁasen at | O
such as, for exanpl e, %°f% “%?CBW qeEHTecd, ﬂp?§ﬁ§ O““?H%srtg tefs L ‘fslﬁré“e
process passes to bl atklogR818.Bl ock 328 illustrates asynchronously waiting

for the servi.ce to conplete processing the full notion video presentation.
The process passes to bl ock 330, which depicts a determ nati on of whether
or not the servi ce hddpon the occurrence of a specified action on a region of interest, the process

proceeds to block 320, which illustrates the interrogating of an in- memory ta-
ble, in order to determine the service name and capability of the service which
corresponds to the specified action. The in-memory table preferably provides
an index to determine what service should be called in response to a specified
action on a region of interest. Thereafter, the process proceeds to block 322,
which depicts a determination of whether or not the service can operate upon
a subset of the video pixel region within the region of interest. If the service
cannot operaite upon subsets of the video pixel region, the process proceeds to
block 324, which illustrates the building of an entire fuill motion video presen-
tation, utilizing the subset of the video pixel region. ; For each video frame,
pixel values from the region of interest are stored in an object, along with
dummy values for the remainder of each video frame. Thereafter the process
,.pésses to block 326, which depicts the invocation of the service and passing of

object ID to the service. s
Referring again to block 322, if the service corresponding to the action speci-
fied is capable of operating upon subsets of the video pixel region, the process
proceeds directly to block 326. “Services”, as defined heggin, include various .
well known functions for manipulating moving video pr_eséntations such as, for
example, rewind, slow motion, and pause. Thereafter, the process passes to
block 328. Block 328 illustrates asynchronously waiting for the service to
complete processing the full motion video presentation. The procesé passes to
block 330, which depicts a determination of whether or not the service has
been completed. If the service has not been completed, the process returns to
block 328.
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been conpleted. If the service has not been conpleted, the process returns

to bl ock 328. 10 Upon conpl etion
of the service, the process proceeds to block 332 via connec- tor B. Block
332 illustrates the beginning of a so-callqg "intercept video RAM routine

which is well known to those skilled in the art. The process thereafter
proceeds to bl ock 334poriaodPlefisiPorathe scaviets LIRS procead proteeds 108165k B3R v conféc-

addi - tional rams g PSS il ASTRRRAS: of 4 o33 i MAke AT ©

routine which is well known to those skilled in the art. The process thereafter
proceeds to block 334, which depicts a determination of whether or not addi-
tional frames are present for processing. If additional frames are present for
processing, the process proceeds to block 336, which illustrates the reading in
of a frame from the video source, prior to display of the frame to a user.
Thereafter, the process proceeds to block 338, which depicts a determination
of whether or not additional unprocessed regions exist for this frame. If more
unprocessed regions of interest exist for the frame, the process then passes to
block 340. Block 340 illustrates the obtaining of picture elements or pixels to
6ver1ay for a region of interest.

The. process then proceeds to block 342, which illustrates a determination of
whether or not the pixels are in a subset format. A “subset format” is a format
in which the pixels are stored as received, without modification. If the pixels
are not in a subset format, the process proceeds to block 344, which illustrates
selecting the real pixel values and the discarding of the dummy pixel values.

Thereafter, the process proceeds to block 346, which depicts the overlaying of
th!e video RAM with those pixels which are necessary to produce a modified
frame for display to the user. Afterward, the process returns to block 338.
Referring again to block 342, if the pixels are in"a“subset format the process
directly passes to block 346, as described above. Referring again to block 338,
if no unprocessed regions of interest exist for this frame, the process then pro-
ceeds to block 348, which illustrates the transmitting of the frame to the system
video output buffer for display to the user. Afterward, the process returns to -
block 334 for a determination of whether or not additional frames exist for

processing.

If no additional frames exist for processing, the process then passes to block
350. Block 350 depicts the termination of the intercept video RAM routine.
The process then passes to block 352, which illustrates the termination of the
store to nonvolatile storage routine. Thereafter the process terminates, as il-
lustrated in block 354.
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processi ng, the process proceeds to block 336, which illustrates the
reading in of a frame fromthe video source, prior to display of the frame
to a user. Thereafter, the process proceeds to bl ock 338, which depicts a
determination of whether or not additional unpr:ocessed regions exist for
this frane. If nore unprocessed regions of tinterest exist for the frane,
the process then passes to block 340. Block 340 illustrates the obtaining
of picture elenents or pixels to overlay for a region of interest. The
process then proceed ock a de%g aeﬂ?t on_, of

3 es
whet her or not the p?%@f S raeh'%leé{élé]\,\?@s rtfoéf1 Sty a“ds &0, 0% SegHig.an ob- o
format in which the pitdess aanbsc'sazfahevid@splxﬂémloaetb illygitzaprsivin blm&lﬁ% l@d_flgum. | f

the pixels are not ijg am&%&hoa‘ B4 Bsten! @ﬁm&@@%§§ aRER58 8 Endvie ib' kes344,
which illustrates selecting the rea ] xel val ues. and tgg di, s nlgO of the
dummy pixel" val ues. fuliRgtihyiden Pfef‘ﬁ'éi toR dR @sWbsHt Jedls d?ﬂ‘% BIO°GHi ch
depi cts the overl ayi begimsfinttlek\d0dexnd idvkattet padstsomeblptic402s whinhciiusirages the
hecessary to pr Oducecr@atﬁg?xd({ff du@rﬂny pixel values for regions of the full motion video presenta-
tion ‘which are not selected by the user. The process then proceeds to block
406, which depicts the storing of the new full motion video presentation with
the altered regions as an object. Thereafter, the process proceeds to block 408,
which illustrates the creation of an object ID for the new full motion video
presentation object. Afterward, the process terminates, as depicted in block
410.

Although the depicted embodiment stores entire frames, subsets of pixels de-
fining a region of interest may be stored independently, without storing an en-
tire video frame. Such an approach may be employed for various reasons, such

as conserving storage media. !

One advantage provided by the present invention is the capability of permit-
ting a user to view a region of a full motion video presentation object in an
uninterrupted manner, while simultaneously mgrﬁp&lating other regions of in-
terest independently of the uninterrupted regidﬁ. Another advantage provided
by the present invention is the capability of utilizing existing multimedia ma-
nipulation services well known to those skilled in the art, without modifica-
tions. Furthermore, audio elements within a multimedia presentation may .
continue to be presented in an uninterrupted manner, _WI;iIe the video portion
of the presentation is manipulated.

Although the depicted embodiment illustrates designating a region of interest
through user input or an active user profile, regidns of interest may also be
logically defined, utilizing sophisticated pattern-recognition methods and
processes.
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franme for display to the user. Afterward, the process returns to bl ock 338.
Referring again to block 342, if the pixels are in ab_yb_s,e_t/tmﬂat——t—he—‘
process directly passes to block 346, as described above. Referrin

to block 338, if no unprocessed regions of |nterest éxj “Lm\mm\ﬂm \me
the process then pro- ceeds to bl ock 348, wWhi ch |IIU$t ‘m \

transmtting of the franme to the system video out put tbuffet for dISp| ay to
the user. Afterward, the process returns to bl ock 334 for a deternination
of whether or not additional frames exist forAmpecessi ng. If no

addi tional franmes exist for processing, the process then passes to bl ock

350. Block 350 depicts the termnation of the intercept video RAMroutine.
The process then passes to block 352, which illustrates the term nation of

the store to .-nonvol atjile gt L QUL Thereabl 6rads & -CRES
tRSHE aidply &' LCf
termnates, as il- | ust ra%ergg %’Irgéii 1g§y m 'ﬂﬁ, L é % Bilotion video

presentation Wxthm a data processing system, wherein said full motion video

presentation is comprised of a plurality of frames containing a plurality of
picture elements arranged in rows and columns, said method comprising the
data processing system implemented steps of:

sequentially displaying said plurality of frames within said data process-
ing system;

designating a region of interest within each of a selected ones of said
plurality of frames of said full motion video presentation;

storing a plurality of picture elements within.said region of interest
within said selected ones of said plurality of frames of said full motion video
-presentation displayed within said data processing system; and

independently manipulating said plurality of picture elements from said
region of interest within said plurality of frames dui:ihg said sequential display
of said plurality of frames within said data processing system, Whe;e:in a dis-
play of designated regions of interest within a full motion video may be ma-
nipulated. '

e

2. The meth.od according to claim 1, wherein said step of inaeiaendently
manipulating said plurality of picture elements from said region of interest in-
cludes modifying said plurality of frames by replacing said plurality, of picture
elements within said region of interest with a selected number of said plurality

of stored picture elements.

3. The method according to claim 2, wherein said designating step includes

receiving user input defining said region of interest.
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1-2

CLAIMS 1. A nethod for

sel ectively mani pulating a display of a full noti on—video preséntation
froma single video source within a data processi ng

full

not i on

sai d
video presentation is conmprised of a| p'lﬂ“mmlmmmﬂu

containing a plurality of picture

4.  The method according to claim 2, wherein said designating step includes
designating said region of interest in response to a profile defining said region

of interest.

5. The method according to claim 2, wherein said designating step includes
automatically designating said region of interest in response to a selected pat-

tern within said region of interest.

6. The method according to claim 2, wherein said storing step includes
storing said plurality of picture elements within said region of interest in' a

memory.

7. The method according to claim 2, wherein said step of independently
manipixlat‘mg said plurality of picture elements from said region of interest
within said plurality of frames dur'm:g said sequential display of said plurality
of frames within said data processing system includes manipulating said plu-
rality of picture elements in response to a selection of an action by a user.
- {
8. A data processing system for selectivély maﬁipulating a display of a full
motion video presentation within said data processing sysfem, wherein said full
motion video presentation is comprised of a biurhlity of frames containing a
plurality of picture elements arranged in rows and columns, said data proc-
essing system comprising:
by .

display means for sequentially displaying said pluraiity of framies within

said data processing system;

designation means for designating a region of interest within each of a
selected ones of said plurality of frames of said full motion video presentation;

storage means for storing said plurality of picture elements within said
regions of interest within said selected ones of said plurality of frames of said
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el ements arranged in rows and col umms, said method conprising the data

pl.urali ;[y of Sﬁgﬁgqsi imr::I gg}egt ?SI ISt (rargtsi 8];1: vi deo B?g;ﬁmnﬂ“l“?““ mmmpgglsgl ‘

processi ng

video source within said data processing system
of interest within each of a selected ones df said pl urality of

noti on vi degyipPheas) ﬂéd P&sentatxon %ﬁa&gd g?t(g?n %Je réig{ %r%ce(g;uggo is))?srtegrge d

elenents within said region o

-said full

erest

plurality of frames of?&aid fuII notion video presentation displayed

- manipulation means for independently manipulating said plurality of
picture elements from said regidn of interest within said plurality of frames
during said sequential display of said plurality of frames within said data
processing system, wherein a display of designated regions of interest within a
full motion video may be manipulated.

9. The system of claim 8, wherein said manipulation means for independ-
ently manipulating said plurality of picture elements from said region of inter-
est includes modification means for modifying said plurality of frames by
replacing said plurality of picture elements within said region of interest with -
a selected number of said plurality of stored picture elements.

10.  The system of claim 9, wherein said designation means includes means
for receiving user input defining said region of interest.

I1.  The system of claim 9, wherein said designation means includes means

“for designating said region of interest in response to a profile defining said re-

gion of interest.

12.  The system of claim 9, wherein said designation means includes means
for automatically designating said region of interest in response to a selected
pattern within said region of interest.

~ps

13.  The system of claim 9, wherein said storage means includes means for
storing said plurality of picture elements within said region of interest in a
memory.

14. The system of claim 9, wherein said manipulation means includes means
for manipulating said plurality of picture elements in response to a selection

of an action by a user.
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within said data processing system and I ndependent | y mani pul ati ng
di splay of said plurality of picture elenents within said region of
interést during said sequential display of said plurality of frames within
said data processing system wherein display of said plurality of picture
elenments within said region on interest qgcurs independently of said
display of said plurality of franes outside of said designated region of
interest, wherein a display of designated regions of interest wthin a

full nmotion video may be manipul ated. = 2. The et hod f or ectively
mani pul ating a display of fM¥FTHED 6H%%MrF£€§4%FF%HBATﬁ$&

A FULL MOTION VIDEO PRESENTATION
ABSTRACT

A method and system which permits a user to selectively manipulate a display
of a full motion video presentation within a data processing system, wherein
the full motion video presentation is comprised of a number of frames con-
taining picture elements arranged in rows and columns. The video presenta-
tion frames are sequentially displayed within the data processing system.
Thereafter, a region of interest within each of a selected number of the frames
of the full motion video presentation are designated. The picture elements
contained within the region of interest within each of the selected frames are
stored. Then, the picture elements from the region of interest within the plu-
rality of frames may be independently manipulated during a sequential display
of the frames of the full motion video presentation within the data processing
system, wherein a display of a region of interest within a full motion video
presentation may be independently manipulated. '

FIG.3

3
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according to claim1, wherein said step of independently manipul ati ng said
plurality of picture elenents fromsaid region of interest includes

modi fying said plurality of franes by replacing said plurality of picture
el ements within said‘region of interest with a - sel ected nunber of said
plurality of stored picture elenments. 3. .The nethod for selectively
mani pul ating a display of a full notion yideo presentation according to
claim2, wherein said designating step includes receiving user input
defining said region of interest.

= //»50 | |
52 : 58
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13 4. The nethod for selectively mani pulating a display of a full notion
video presentation according to claim?2, wherein said designating step

i ncl udes designating said region of interest in response to a profile
defining said region of interest. 5. The method for selectively
mani pul ating a display of a full nntiogyﬁideo presentation according to
claim2, wherein said designating step“ncludes automatically
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designating said region of interest in response to a selected pattern
within said region of interest. 6. The nmethod for selectively
mani pul ating a display of a full notion video presentation according to
claim2, wherein said storing step includes stioring said plurality of
picture elements wthin said region of interest in a nenory. 7. The
met hod for selectively nmanipul ating a dBéplay of a full notion video
presentation according to claim2, wherein said step of independently
mani pul ating said plurality of picture elenents fromsaid regi on of
interest within said plurality of franes

}"0 200
/ﬁ,»—ZOZ
C/PSOOO
_ =l—204
. TI501/2. . .IBM 110 1/8 .
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during said sequential display of said plurality of frames wthin said data
processing systemincludes mani pulating said plurality of picture elenents
in response to a selection of an action by a user. 8. A data processing
system for selectively manipulating a display of a full notion video
presentation froma single video source within said data processing system
wherein said full notion video present#don is conprised of a plurality of
frames containing a pluralit pygphure el ements arranged in rows and

f
colums, said data prqcessyp@rsytem conprising:

READ USER
PROFILE(S)

l ¢304

ATE USER
FILE(S)

ACTIYV
_PRO

c3i2

AWAIT END OF
USER
DEFINITIONS

.....
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di*spl ay neans for sequentially displaying said plurality of frames in said
full notion video presentation froma single video source within said data
processi ng system designati on nmeans for designating a region of
interest within each of a selected ones of said plurality of frames of
‘'said full notion video presentation; 5/ storage neans for storing said
lurality of picture el ements yithin sa’d regions of interest within said
p y p . g
sel ected ones of said pl uralit frames of said full notion video
presentation displayed within S§d dats_agﬁrocessi ng system and
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14 mani pul ati on neans for independently manipulating said plurality
of picture elenents during said sequential display of said plurality of
frames within said data processing system wherein display of said
plurality of picture elements within said regi:on on interest occurs

I ndependently of said display of said plurality of frames outside of said
designated region of interest, wherein aggysplay of designated regions of

i nt er est

Fig. 4C
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wi'thin a full notion video may be mani pulated. 9. The data processing
system of claim8, "wherein said mani pul ati on neans for independently
mani pul ating said plurality of picture elenents fromsaid region of
interest includes nodification means for nodi fying said plurality of
frames by replacing said plurality of picture elenents within said region
of interest with a selected nunber of sai@d/7plurality of stored picture

el ements. 10. The data processing systémof claim9, wherein said
designati on neans includes nmeans for receiving user input defining said
region of interest. '
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11. The dat 3
i ncl udes n¢

profile defi
of claim9,
aut omati cal |

pattern wtHin

claim9, wh

plurality of picture elenments

g said region of interest]| litaée(h

ning sald regfo
wher gignygpitdoAesi gnati on means_i ncl udes
desi gnating s

rein _said storage

stem of claim9, wherein said desﬁ%ﬁﬁdﬁqw}ﬁ%%m‘s

. to r"‘

of interest. 12. The dat] rg @éfé%h ng @g@léﬁﬁtﬁ pug
Drawing(s) : paged 77 to pw?f

i§l region of idterest in res ddstract a spagﬁtfédo pags

|nterest 13. The data p}ocessing sys2 L 1997

R ol i e

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

According to one aspect of the invention there is disclosed a method for selectively
manipulating a display of a full motion video presentation from a single video source
within a data processing system, wherein said full motion video presentation is

comprised of a plurality of frames containing a plurality of picture elements arranged in

rows and columns, said method comprising the data processing system implemented -

steps of: sequentially displaying said plurality of frames in said full motion video
presentation from a single video source within said data processing system; designating a

region of interest within each of a selected ones of said plurality of frames of said full

motion video présgntation; storing a plurality of picture elements within said region of - N

interest within said selected ones of said plurality of frames of said full motion vided"i-

presentation dispiayed within said data processing system; and independently
manipulating display of said plurality of picture elements within said region of interest
during said sequential display of said plurality of frames within said data processing
system, wherein display of said plurality of picture elements within said region on
interest occurs independently of said display of said plurality of frames outside of said
designated region of interest, wherein a display of designated regions of interest within a
full motion video may be manipulated.

According to another aspect of the invention there is disclosed a data processing
system for selectively man_ipulating a display of a full motion video presentation from a
single video source within said data processing system, wherein said full motion video
presentation is comprised of a plurality of frames containing a plurality of picture
elements arranged in rows and columns, said data processing system comprising: display
means for sequentially displayiﬁg said plurality of frames in said full motion video
presentation from a single video source within said data processing system; designation

means for designating a region of interest within each of a selected ones of said plurality



14. The data processing systemof claim9, wherein said manipulation means
Incl udes neans for manipulating said plurality of picture elenents in
response to a selection of an action by a user. 15. A nmethod for
selectively manipulating a display of a full notion video presentation
froma single video source within a data Berocessi ng system wherein said
full notion video presentatlon Is conprised of a plurality of franes

cont ai ni ng %f Fﬁlaﬂ{egl fs¥id tfull otlon Video presentation; storage means for storing said plurality
of picture elements within said regions of interest within said selected ones of said
plurality of frames of said full motion video presentation displayed within said data
processing system; and manipulation means for independenﬂy manipulating said plurality
of picture elements during said sequential display of said plurality of frames within said
data pfocessing system, wherein display of said plurality of picture elements within said
region on interest occurs independently of said display of said plurélity of frames outside
of said designated region of interest, wherein a display of designated regions of interest -
within a full motion video may be manipulated.

According to still another aspect of the invention there is disclosed a method for
selectively manipulating a display of a full motion video preéentation from a single video
source within a data processing system, wherein said full motion video presentation is
comprised of a plurality of frames containing a plurality of picture elements arranged in
rows and columns, said method comprising the data proces;ing implemented steps of:
sequentially displaying said plurality of frames in said full motion video presentation
from a single video source within said data processing system; designating a region of
interest in response to a user input during sequential display of said plurality of frames in
said full motion video presentation form a single video source; responsive to said user
input, selecting number of frames from said plurality of frames being sequentially
displayed; storing a number of picture elements sets, wherein each picture element set
includes picture elements from within said region of interest for each of said selected
number of frames; and manipulating display of said number of picture elements sets
within said region of interest, wherein said manipulated display of said picture element
sets within said region of interest occurs independently from said sequential display of
said plurality of frames outside of said region of interest.

DESCRIPTION OF PREFERRED EMBODIMENT
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15 elenents arranged in rows and colunns sai d nmethod conprising the data
processing inplenented steps of: _sequentiall di splayi ng said:

plurality of frames in said full notion video prese,m H W |ngle
vi deo source within said data processing system , ﬂ uﬂﬁrl almmmﬁ region
of interest in response to a user input dueing sequentlal di &pl &y * of said
plurality of franmes in said full notion video presentation forma single

vi deo CLAIMS

1. A method for selectively manipulating a display of a full motion video presentation
from a single video source within a data processing system, wherein said full motion
video presentation is comprised of a plurality of frames containing a plurality of picture
elements arranged in rows and columns, said method comprising the data processing
system implemented steps of:

sequentially displaying said plurality of frames in said full motion video
presentation from a single video source within said data processing system;

designating a region of interest within each of a selected ones of said plurality of
frames of said full motion video presentation;

storing a plurality of picture elements within said region of interest within said
selected ones of said plurality of frames of said full motion video presentation displayed
within said data processing system; and '

independently manipulating display of said plurality of picture elements within said
region of interest during said sequential display of said plurality of frames within said
data processing .system, wherein display of said plurality of picture elements within said
region on interest occurs independently of said display of said plurality of frames outside
of said designated region of interest, wherein a display of designated regions of interest
within a full motion video mé\y be manipulated.
2.  The method for selectively manipulating a display of full motion yideo presentation
according to claim 1, wherein said step of independently manipulating said plurality of
picture elements from said region of interest includes modifying said plurality of frames
by replacing said plurality of picture elements within said region of interest with a
selected number of said plurality of stored picture elements.
3. The method for selectively manipulating a display of a full motion video

presentation according to claim 2, wherein said designating step includes receiving user
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sou‘; ce; | responsive to said user input, selecting nunber ~of “frames
fromsaid plurality of franmes being sequentially dj r toring
a nunber of picture elenents sets, wherein each pi crt’muﬂmameyHuz
i ncludes picture elements fromw thin said region of*intenes ch of
sai d sel ected nunber of frames; and 13mani pul ating display of said
nunber of picture elements sets within said region of interest, wherein
sai d mani pul4§1t echlgi R eh%\é ?(f)r Ssgliegti\Peilyg trlljlzru%pSllateu:rlg3 nat dsisel}lgy V\(n;ft gi ?ullS alrin(ojti(gne gxlliggo
presentation according to claim 2, wherein said designating step includes designating said
region of interest in response to a profile defining said region of interest.
5. The method for selectively manipulating a display of a full motion video
presentation according to claim 2, wherein said designating step includes automatically
designating said region of interest in response to a selected pattern within said region of
interest.
6. The method for selectively manipulating a display of a full motion video
presentation according to claim 2, wherein said storing step includes storing said
plurality of picture elements within said region of interest in a memory.
7. The method for selectively manipulating a display of a full motion video
presentation according to claim 2, wherein said step of independently manipulating said
plurality of picture elements from said region of interest within said plurality of frames
during said sequential display of siaid plurality of frames within said data processing
system includes manipulating said plurality of picture elements in response to a selection
~of an action by a user. |
8. A data processing system for selectively manipulating a display of a full motion
video presentation from a single video sourcé within said data processing system,
wherein said full motion video presentation is comprised of a plurality of frames
containing a plurality of picture elements arranged in rows and columns, said data
processing system comprising:
.. display means for sequentially displaying said plurality of frames in said full
motion video presentation from a single video source within said data processing system;
designation means for designating a region of interest within each of a selected
ones of said plurality of frames of said full motion video presentation;
storage means for storing said plurality of picture elements within said regions of
interest within said selected ones of said plurality of frames of said full motion video
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of interest occurs independently fromsaid sequential display of said
plurality of franmes outside of said region of interest. 16. The nethod of

claim 15, wherein said step of independently manJﬂ'l“iNll"nHlﬂﬂ'lﬂl"' nmber of
picture elenments sets fromsaid region of intere ul ating
said plurality of picture elenents in redponse td a‘selectioh df an action

by a user. 17. The net hod of claim 16, wherein said step of mani pul ati ng
said plurality of l§liture nts in response tqo a selection_ of an action

by a user incluff& ﬁ’t?é‘nt"?e&l’? °rr'€&f’%e|5‘ﬂ5‘§} dn%"éﬁ"ﬂatﬁ'{grrﬁélﬁl Blurglityt gf epicture
el ement set %le\‘ﬁeh&' Huﬁﬁ’é %af’degéq%ent?al dl?[;l%; e%t sa\M1 llural?ty of frames within said data

processing system, wherein display of said plurality of picture elements within said
region on interest occurs independently of said display of said plurality of frames outside
of said designated region of interest, wherein a display of designated regions of interest
within a full motion video may be manipulated.

9. The data processing system of claim 8, wherein said manipulation means for
independently manipulating said plurality of picture elements from said region of interest -
includes modification means for modifying said plurality of frames by replacing said
plurality of picture elemeﬁts within said region of interest with a selected number of said
plurality of stored picture elements. .

10. The data processing system of claim 9, wherein said designation means includes
means for receiving user input defining said region of interest.

11. The data processing system of claim 9, wherein said designation means includes
means for designating said region of interest in response to a profile defining said region
of interest.

12. The data processing systém of claim 9, wherein said designation means includes
means for automatically designating said region of interest in response to a selected
pattern within said region of interest.

13. The data processing system of ciaim 9, wherein said storage means includes means
for storing said plurality of picture'elements within said region of interest in a memory.
14.. The data processing system of claim 9, wherein said manipulation means includes
means for manipulating said plurality of picture elements in response to a selection of an
action by a user.

15. A method for selectively manipulating a display of a full motion video presentation
from a single video source within é data processing system, wherein said full motion

video presentation is comprised of a plurality of frames containing a plurality of picture
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plurality of frames continues sequential displ ay—eutsi-de of said region of
interest. 18. The nethod of claim 16, wherein said step of mani pul ati ng

said plurality of picture elenents in response tH m"mm”ﬂ",an action
by a user includes redisplaying a selected one o pi cture
el ement sets within said region of intere$d while sai d pIﬂraFlty of franes
conti nues sequential display outside of said region of interest.

elements arranged in rows and columns, said method comprising the data processing
implemented steps of: -

sequentially dispiaying said plurality of frames in said full motion video
presentation from a single video source within said data processing system;

designating a region of interest in response to a user input during sequential display
of said plurality of frame_s in said full motion video presentation form a single video
source;

responsive to said user input, selecting number of frames from said plurality of
frames being sequentially displayed;

storing a number of picture elements sets, wherein each picture element set
includes picture elements from within said region of interest for each of said selected
number of frames; and

manipulating display of said number of picture elements sets within said region of
interest, wher,ein said manipulated display of said picture element sets within said region
of interest occurs independently from said sequential display of said plurality of frames
outside of said region of interest.
16. The method of claim 15, wherein said step of independently manipulating said
number of picture elements sets from said region of interest, includes manipulating said
plurality of picture elements in response to a selection of an action by a user.
17. 'The method of claim 16, wherein said step of manipulating said plurality of picture
elements in response to a selection of an action by a user includes sequentially
redisplaying said number of picture element sets within said region of interest while said
plurality of frames continues sequential display outside of said region of interest.
18. The method of claim 16, wherein said 'step of manipulating said plurality of picture
elements in response to a selection of an action by a user includes redisplaying a selected
one of said number of picture element sets within said region of interest while said

plurality of frames continues sequential display outside of said region of interest.
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METHOD AND SYSTEM FOR MANIPULATING
A FULL MOTION VIDEO PRESENTATION

ABSTRACT

A method and-system which permits a user to selectively manipulate a display
of a full motion video presentation within a data processing system, wherein
the -full motion video presentation is comprised of a number of frames con-
taining picture elements arranged in rows and columns. The video presenta-
tion frames are sequentially displayed within the data processing system.
Thereafter, a region of interest within each of a selected number of the frames
of the full motion video presentation are designated. The picture elements
contained within the region of interest within each of the selected frames are
stored. Then, the picture elements from the region of interest within the plu-
rality of frames may be independently manipulated during a sequential display
of the frames of the full motion video presentation within the data processing
system, wherein a display of a region of interest within a full motion video
presentation may be independently manipulated. '

FIG.3
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