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Techniques for providing a graphical user interface (GUI)
that displays a representation of stored information that may
include information of one or more types. The displayed
representation may include representations of information of
the one or more types. The GUI enables a user to navigate
and skim through the stored information and to analyze the
contents of the stored information. The stored information
may include information captured along the same timeline
or along different timelines.
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y
Determine a length or height (in pixels) of a text canvas for drawing the
. i i ™
text information 1408
y
Calculate multipliers (pix_m, sec_m) for converting pixels locations in the
text canvas to seconds and for converting seconds to pixels locations in ~
the text canvas 1410
Y
Calculate positional coordinates (horizontal (X) and vertical (Y)
coordinates) for words in the text information extracted in step 1404 ?11 5
Draw the words in the text information on the text canvas in a location
determined by the X and Y coordinates calculated for the words in step ™~
1412 1414
y
Determine height of thumbnail that displays text information in the
second viewing area of the GUI ?116 :

4
Generate a thumbnail by scaling the text canvas such that the height of
thumbnail is equal to height determined in step 1416 and the thumbnail ~

fits entirely within the size constraints of the second viewing area 1418

4
Display the thumbnail generated in step 1418 in the second viewing

\
area of lthe GUI 1420

Calculate multipliers (fpix_m, tsec_m) for converting pixels locations in
the text thumbnail to seconds and for converting seconds to pixels [~
locations in the text thumbnail 1422

Fig. 14
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multimedia information D
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Tid’eo keyframes extracted in step 1502 and their associated timestamp
information is stored in a data structure ™
l v 1504
Video keyframes extracted in step 1504 are divided into groups
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Calculate a start time and an end time for each group of frames |~
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keyframe canvas for drawing one or more keyframes from the group of
keyframes 1510
Determine a number of keyframes from each group of frames to be
drawn in each segment of pixels on the text canvas ?512
For each grdup of keyframes, identify one or more keyframes from the 7
keyframes in the group of keyframes to be drawn on the text canvas _1\51 4
For each group of keyframes, draw keyframes from the group identified
in step 1514 on the keyframe canvas in the segment of pixels ~.
corresponding to the group 1516
Determine a height (or length) of a thumbnail that displays the video
keyframes 1518
Generate the thumbnail by scaling the keyframe canvas such that the
height of the thumbnail is equal to the height determined in step 1518
and the thumbnail fits entirely within the size constraints of the second ?520
viewing area
F 1g. 15 Display the thumbnail generated in step 1520 in the second viewing
area of the GUI 2
i 1522
Calculate multipliers =
— 1524
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L_\‘ Determine a height (in pixels) of panels to be displayed in third viewing
area of the GUI »
I 1702
Identify a section of the text canvas equal to the height determined in step
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Determine time values corresponding to the boundaries of the section of |
the text canvas identified in step 1704 (marked by pixe! locations P, and |~
P..d | 1706
¥
ldentify a section of the keyframe canvas corresponding to the selected
section of the text canvas ?708
Y
Display the portion of the text canvas identified in step 1704 in a panel in
the third viewing area of the GUI 1710
v
Dispiay the portion of the keyframe canvas identified in step 1708 in a
panel in the third viewing area of the GUI ?7 12
N’
Display a panel viewing area lens covering a section of the third viewing
area in the GUI P
; 1714

Determine a portion of thumbnail 312-1 corresponding to the section of text
canvas displayed in panel 324-1 and a portion of thumbnail 312-2 ~
corresponding to the section of keyframe canvas displayed in panel 324-2 {1716

!

Display thumbnail viewing area lens covering portions of thumbnails 312-1
and 312-2 corresponding to the section of text canvas displayed in panel
324-1 and the section of keyframe canvas displayed in panel 324-2 | 1718

v
Determine a portion of second viewing area corresponding to the section of
third viewing area emphasized by the panel viewing area lens 7720
v
. ‘ Display a sub-lens covering portions of thumbnails 312-1 and 312-2
F lgf 17 corresponding to the portion of the third viewing area emphasized by the |,
panel viewing area lens 322 1722
'
Display muitimedia info corresponding to the portion of third viewing area
emphasized by the panel viewing area lens in the fourth viewing area ?72 4
Y
Analyze the multimedia information and display results of the analysis in
the fifth viewing area of the GUI 1726
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1800 VDetect a change in the position of the thumbnail viewing area lens from
{ a first position to a second position over the second viewing area ?802
i ‘ /
Determine a portion of the second viewing area emphasized by the
thumbnail viewing area lens in the second position ?804
4
Determine time values corresponding to the second position of the
S : ~
thumbnail v:e\lmng area lens 1806
Determine pixel locations in the text canvas and the keyframe canvas
comresponding to the time values determined in step 1806 ?808
Display a section of the text canvas between pixel locations P..and
i ™~
P, in pelnel 324-1 1810
Display a section of the keyframe canvas between pixel locations P,
: ™~
and P, in panel 324-2 1812
Determine a portion of the second viewing area emphasized by the sub-
lens in the second position I»:
1814
Determine time values corresponding to the second position of the sub-
lens P
1816
Determine pixel locations in the text canvas and the keyframe canvas
corresponding to the time values determined in step 1816 R 18
_ | -
Panel viewing area lens is drawn over third viewing area covering a
portion of the third viewing area between pixels locations determined in ~
step 1818 1820
Display multimedia info in the fourth viewing area corresponding to the
new position of the panel viewing area lens 1\822

Fig. 18
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N
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END
Fig. 21
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Hal’s Legacy (pBs ch.9)
19:00, 11.27.01 - Duration: 00:56:45 minutes

»2"PRODUCTION NUMBER THREE.
"V b in Urbana. lilinoix on Janvary
12th 1997.."

(Norratar) over 30 years ago,
the movie 20002 a spree odyssey
mtraduced us W a
anmed HAL In ahe yoar 000,
how close ane we to creating a reat
HAL?

Ed £Brooks) (Brocks) ) have iy
hesiition  in thinking that @
miachine can be just as intelligent
and just as el #s a person, i
principle.  Funding  for  this
program  was  provided by he
Alfred P. Sloon  foundation, 1o

iy enhance public understanding of

DVICIIIARNENN the rolo of iechnology. The

foundation also secks lo porimy

the Hves of the men snd wonxn
cagaged  in seientific und
technological pursuit.

S[*THE BLUE DANUBE" waliz
playing]

(Narratory in the 20th century,
seience fiction came of age. Much
of it was nonsese romantic
melodrama bamsposed 1o @
celestial  camvas. Bt 3 Kw

. masierworks  stand  onl. Thoswe
AL T conlatn ideas Wb waounld  help
shape a generation of mone of
science tsell. One such work s
2001: 3 space odyssey . 2001 was
a vision of the future created by
wo men, the noted film dircctor
Stanfey Kubrick and ahe famous
science Bigtion writer Arthur C,
Clarke. In 1904, Kuhrick and
Clarke 3¢l out to create what many
consider 1o be the best science
“shcion movie ever msde. They
agreed o make overy cfforl o gt
e scicnce right. Wheber they
were ercaling the spaceships or the
compisters of the  future, 2001
would be yuerly belicvable. But
what remsing in our mind from
2000 - or at least in our
subconscious -~ i not so much the
actors ar fhe plot or the sirange
eading of the flm but he lilm's
coemral character. 1t's no1 a human
being, bat o compuer. A one~
eye. soft-spoken, sinister
computer called  HAL - an
arfificial melligence which can
seo, speok, understand, enake plans,
SHHTRHIHERERD hove emotions.. And kill prople.

o realiving Kubrick and Clarke's

oy Logacy - pg ¢ N

[ LTTHRIED T LAEIEE R EInmuaniEmmn LI T IO BN T

=BBC imerviewer)  the  sinth
member of the discovery crew was
not comemed abowt the problemns
of hibernation. For he was ihe
Iatest sesull in machine
mtclligence.  The  HAL 9000
compuiter, which con reproduce,
though some experts s5ll prefer to
use the word “"mimic,” most of the
activities of the human brain, apd
wilth incalculably greater specd

“:and reliability. We nexi spoke with
the HAL %00 computer whom we
kenmmed enc addressos as "HAL™
good  aftemoon  HAL W
cverything going?

AL} good aftemoon Mr.
Aymer,  Everything  is  poing
exticmely well,

{BBC incrviewery HAL you
have an cronmous responsibility on
this  nvission.  In many  ways

»iperhups the greatesl responsibiliny
of a you are the brain and central
mevous kystem of the ship and
your  vespensibiliries  include
watching  over (e men  in
biboruation, Draes this cver caose
you nny fack of confidence?

(HALY let me pit it this way
Mr. Avmer The 9000 series is the
most reliable computer ever made.

“:No 9000 compuier has ever made
a mistake or distorted information,
We aw all by any  practical
delinition of the wonls, toolproot
and incapable of crror,

(BBC inerviewer) HAL,
despite vour enormous intellect,
are you cwr frustrated by your
dependence on people 10 canry. oot
activns?

(HALY niot in the shighicst bit. 1
enjoy working wilh peupke. | have
a stinlating refationship with Dt
fole and  Dr. Bowmair. My
mizsion yesponsibilities range over
the voiire operation of ihe ship, so
1w congtantly occupied. | am
potiing myself 0 e follest
“ipossible use which is all 1 think

Mai pay consticus enialy can ewer
hope to do. s been more than
thece devades since the workl wis
inroduced  to  cincma’s  most
faimous  conmputer, and the once
distant year of 2000 has finally
armived. How close have we come

{G0037] durebonfod.00-09 - CO04:48]

l:ij. 32A
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Paga 1

¥

™

CNN News Site (Channel 203)
Recording Time: 12:59pm -Total Time: 00:56:40 min

May 30, 2001

GOODYEAR TIRE SAYS IT WILL replace,

" the Wilderness AT tires for Ford Explorers,
dumage donc on (e NASDAQ, where severe
beating that came after yeslerday's, afier the bef)
bombshell from Sun Microsy s | had - it
washed revenue camings would disappoint Wall
Street elosed down more than 2, also, Aleatel
more than 2 in New York trading nfter it warned
of second quartar loss. of more than 2 1/2 billion
doltars, and that came just hours afer news that
energer talks with lncent have collapsed. For
telecom sector another blow Morgan Stanivy
downaded 4 telecom and fiber oplic companics,
Sycamore Networks Jds Uniphase, Trebek. and
Nortel Networks closed sharply lower, for a
closer look at what stack analysis are talking
about go 1o cnnfn.com and click on the streel
sweep shaker seclion, that is the latest from wall
street and you are just 45 seconds away from
logging on to the cnn news site which with Joic
Chen. It's about getting the right information
from the right financial advisor. Move your
money. Get well connected.

Joie: v line chat under way on the web you
are talking aboul, pictures of place where we
Tive. Happening in news right now, six children
ages ¥ to 16 believed armed are holed up in their
home at idahe. Sherift™s deputies dispatched to
the house yesterday were kept back by a pack of
dogs. The stando (T began after amhorities
arvested the children's mother on charges of
injuring a child.

AN
OFFICLALS IN WASHINGTON STATE
toitay will try to rescue nine people stranded
near the summit of Mount Reinier. Four climbers
called for help monday after being trapped by an
avalanche, Five park rangers were dropped on
the 14,000-fout summit, but the entire group got
pinned down by bad weather. All are said to be
ashurt.

A RAGING 4,200-ACRE FOREST FIRE is
Ticking at the city limits of Susanville,
California, a smal! town abnut 80 milas
narthwest of Reno, Nevada. The fire has foreed
cvactiations of 60 humes and the hospilal. [t
was sparked by a man shooting targers in the
wonds. The fire is just one of several in the
region.

¢ FLORIDA GOVERNOR JER BUSH beaded

WAL BT

la one of his sate’s hotspots today to check in on
firefighters. The guvernor took a tour of some of’
ihe damage caused by Lhe so-called mallory

U

TN
O 0

swamp fire in North Florida. The blaze was
stabitized earlier today. And fire crews are now
mopping up. The flames have scorched nearly
61,000 acres.

THES IS "NEWS SITE." OUR CHAT conlrol
folks are watching the web now, looking for
your questions abour today’s news. Join us at
can.com/newssite.

TO HELP YOU STAY UP WITH THE
conversalion, about :20 past the hour roday,
enabling the disabled. How new technology is
leveling the playing ficld. And closer to the half
hour, treak dancing. The sexually-explicit moves
some teens are making and whether they go too
far.

SMOKE FROM FOREST FIRES AND
factorics, huge clouds of carbon monoxide. All
that and more add up 10 worsening air potfution,
and it's all being captured on film by a NASA'S
Terra Spaceeraft. According to NASA, Terra
has produced the most complete view ever of nir
pollution on planet earth. Joining us with more
insight on this, John Gillee of NASA™S Natienal
Center for Atmospheric Research.

loie: John, (hanks for being with s, } wondfir
can explain to us in the best layman’s terms, how
much this tetls us about the pollution in our area
what P'in bragging right now.

Bracgsiny right.

AS you said, itis the most detailed pretures we
have had to date. Of the sources, and the
transports of covering -- ¢ carbon monoxide a
nwajor polluteant in avmosphere always tracer of
other poliutants. Other things that come from
forcst fires. those are those will follow the same
tra jek - tra jek eqtorics what we are secing
here, is the plob - globe of course, and, it is a
reminder that Ihese are global data,

We are all in one world

®

We are. And, onc of the things that these show i

is that what someone else thousands of miles
away puts into abmosphere, are could end up in
ar backyards affeci that he guality of air we
breath,

All right.

What we are looking at.

Juie: yes?

Sory what we are looking at here, we see, a
stromg source region in Southeast Asia, and
during the spring of the year, pls plses of this are
a-- pullses of this air red yellows hay values
come across pacific reach west coast North

Fastformand | set
LR

Rewind
LTI

10see

IHHmm

Lahancd

ed Mode
TR

Show Cb!cd'()imn
TRIEIEETRN

Shary Tme
HnmeHm R

0:COmin - 5:20min

Fij, CYR 5!
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LE: TR b B TTTR 0 4]

LABTTHE SHANEE]

RSB

[ B DT 1

Séquin:

Let's wlk about the exciting job | had at Ball Labs and why |
weuld avor giw it up and come to Berkeley. It's actuatly
interesting tha way i1 startad. | came thera as a fresh Ph.D.
basically had been told nwsily what 1o do. And 5o came info this
ory strucivsod environmend £d (hen was a saporvior, | wasa
departomont bavet, And | was kind of doing what thoy kold me
do, tried t masaste tose inkaface Saes (hat wens essantinlly
smxaring oul the charpe coming out of these charped-couple
davices. And ] dids't nxally want 1o back into the phyrics staif )
had baen doing. 1 was Indng 10 g1 into mor ek tronics and and
optical suff and the lika,

1 vividly ramamber nns dsy, | must havo hoon thers about six
menths alranly there was this oldey gay coming sakienly #ie my
Iab and kind of sat down on my dask, and [ didn’t know who he
was. 1 goasy 1 had seon him in tha coeridor but didn™ quite know
who ha was and says, "So, Carlo, how are things gaing?” 1 said,
"Oh, fine: Fine.™ And fays *and den, "Ar YoU enjoying
yoursstf? *And 1 *said, *Oh, yooh. Dofinitely.” *He says, "Aod
$0 what are yon really doing?" And 0 1 told bim about the
various litde jobs. He savs, "RBut, what's your real missin®
What's your project?” [ said, "Well,” you know, "my suparvisor
hasi't told me yed what my prejec is.” And he said, “Well, dan't
S0 b a PhD™ And | soid, "Yeah," “Well, wa eXpant from
Ot Ph.D.s that thoy can formtlatz their own projxl. Aferall.
that 45 what PhDLs are a1l about, So, ok aboit yaus own
project” Ancl s 1 3aich, "And who are your?™ And be says, "Oh,
sorty. ) 'm Gene *Gordon. £ m your lab dirctor.” And, [ could
havee crawled under my dask. And he gmitad and patt me on i
back and walked out. And says, "Oh, me gosh.” that was not very
impressive show | e hor right b myself

Okay, Ph.D. So | raally shoukt decida wmyseif what o do.
Whint. This is going o be difficult. And s it was just kind of 2
swldonly tis insisht that § should take rasponsibility for
semething, CCDs, at (hat point, bad been proven in principlo, |
thivk wo had working. at thal timo. the originst oighi~dil Jincar
clemant, Fhst was done botore 1 cam. And just 435 wis came, wa
made a 32-bit linanr device, A lithe bit fonger and, sdfl 201 the
charg tiough mar. Al then we had an 818 armay 10 prove you
can actually move charge in two dimansions around. And
things have baon progressing, and we said, well, we mally shouki
do somathing bigger, maybe 3032 And thore were some
argusment whathor 11 was raally worthwhile kaming shat oueh
Trom a 32532, or wikither maybe wo should go dirctly b
128128, which would be fike sort of a guartar of a TV image
resolution. And it wasn't quite clar.

Aud evervbody was Kind of busy with various project of
measusing 0 qualities of CCLs and doing varous fuvesti gaitons.

[IVEL O At e Y

GRAIRESFE SCHMN, - 1974

intenbew 98 il 02

F\S. 22.C
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Hal’s Legacy (¢8s ch.9)

19:00, 11.27.01 - Duration: 00:56:45 minutes

“PRUDUCTION NUMBER THREE.
“1 b in Urbuna, fllinois on Januagry
12th 1997.."

(Nasrutor) over 30 years ugo,
the movie 2001: a space odyssey
introtiwed Us 10 A computer
nanwd HAL In the year 2001,
how close are we to creating a real
HAL?

< (Brooks) (Bmoks) | have no
hesitation  in thinking  that a
machine can be just us intelligeni
and jusl as resd as @ person, in
principle.  Funding  for  this
ptogmm  was  provided by Ihe
Alfred P. Sloan foundation, to
enhance public understanding of
the role of technology. The
foundation also sccks o poriray
the Fives of the mom amd woimnen

[T

B ENINRHIN
PlapPans
[ R

Halx Legacy ~ pg 1

cugaged i scientific ol
techmological pursuil,
“["THE BLUE DANUBE" wallz

playing)

(Nastatr) in the 20th century,
acience fiction came of age. Much
of it wus nonsense-  rOMANtic
melodrama  fransposed 0 @
ceestizl  <anvas, Dut 2 few
masterworks  stand o These
contain ideas that wounld  help
shape a generation or wore of
science itself, One such work s

<2001 a spuee odyssey . 20011 was
» vision of the futun: creaed by
wo men, the neked fhn director
Stnkey Kubrick and the famons
science fiction writer Arthur C.
Clarke. In 1964, Kubrick and
Clarke st out 1o Create what maoy
consider 10 bhe the best science
ficton movie ever made. They
agreed 19 ke every effor 10 get
the scicnee right. Whether they
were cronting the spaceships or the
compuaters of the  fature,  200)
would be uterly belicvsble. But
what remming in our mind from
2008 - or ot last in owr
subconstions - fs noi 50 much the
acturs or the plot or the sirunge
“ending of the film bur he flm’s
ceniral charcier, 1t°s noi a human
being, bat a computer. A onc-
eved, soft-spoken, sinister
computer  called MAL -~ an
amificial imelligence  which can
sce, speak. understand, make plans,
™ have emotions... Aad kil people.

Fastfoteted Rerwiesd
TEREDIEIE L LETIDET L ]

Enhanced '
LRI B e

“(BBC  imerviewer) the  sixth
member of the discovery crew wis
nol concerned about the problems
of hibcrnation, For he was the
[atest resolt n machine
intellizgence.  The  HAL 9000
computer, which can reproduce,
Ihough some expens stili prefer 1o
use the word “mimic,” most of the
aclivities of the buman brain, and
with incaleulably greater speed

2and rliability. We next spoke with
the HAL Y000 computer whom we
learmed ope addresses os “HAL"
good  aflermoon  HAL W’
everything going?

{HAL) gond aftemoon Mr.
Aymer. Evirything  is  going
extremely well,

{BBC intsviewa) HAL, you
have an cnarmous sesponsibilily on
this  mission. In  many  ways
3t P the groatest ibilil
of 2 you are the brin and central
nervous systen of the ship and
your  vesponsibiliies  include
walching  ower the men  in
bibernation. Ducs ihis cver cause
you any lack of conitdence?

(HALY et me pat it this way
Mr. Aymer The QU0D series is the
st veliable computer ever made.

“No S000 computer has ever made

a misaks or disworted information.

We are all by any practical

detinition of the wosds. (polproo!

and incapable of ervar.

(BBC interviewery HAL.
despite your enarmons  intellect.
are you ever frustrated by your
dependence on people 10 Gy out
actions?

(HAL} not in the shightest biu. |
enjoy working with people. § have
a sfimulting selationship with Dr.
Poole a0 Dr. Bowman, My
mission respansibilities range over
the engire operation of the ship, s
[ am vomstantly occupied. | am
puting myslf 0 the fullest
<ipossibic use which 9 all 1 think

2T any CONSCioNs eolily can ever
hope o do. 1’ been wore than
three decades since the wirld wag
mtroduced  to  cinema’s  mosi
famous computer, and the once
distant yeue of 2000 has finally
amrived. How close have we come
1o realizing Kubrict and Clarke’s

s .
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Hal's Legacy (Pes ch.9)

19:00, 11.27.01 - Duration; 00:56:45 minutes

+ "PRODUCTION NUMBER THREE.
¥ bin Urbara, Hlinvis on Janvary
t2h 1997,

(Nurrator) over 30 yoars ugu,
the movie 2001 a space odyssey
intraduced  us to a  computer
named HAL In the year 2001,
how close are we to creating a reaf
HAL?

s (Brooks) (Bmoks) | kave no
hesitation in  thinking that a
machine cun be just a imcligent
amd just s rcal as & person, in
principle.  Funding  For  this
progeam wus  provided by the
Alfred ¥, Stoan  foundation, 10
cnthance public understanding of
the role of technology, The
foundation also sccks 10 portray
the lives of the men and womien
cenpaged i scientific and
tochnological . pursult,

NN

Hahg Lagacy ~ pg 3

i
IHEVIUIEHINLY RN

SITHE  BLUE  DANUBE"  waltz
playing]

(Narrator) in the 20th century,
scicnee fiction come of age, Much
of it was nonsense— romantic
mefodrama  ansposed 0 2
celestial  camvas, But o fow
masterworks  stand  out.  These
contain idcas that would help
shape 3 generation o more of
science itsell. One such work is

- 2001 o space odyssey . 20011 was
a vision of the future created by
two men, the noted film director
Stuntey Kubsick and the Bamous
science fiction writer Arthur O
Clarke. In 1968, Kubrick oud
Clarke sot out to creare what many
consider 10 be the best science

fiction movie cver made. They
agreed o snake every cffont o gat
the science right. Whether ey
were crealing the spaceships or the
computers of the future, 2001
would be utterly believable. But
what remains in ow mind fiom
2081 ~ or at lemst in our
subconseions — is not so much the
actors or the plot or the strange
cnding of the film bin ke dilin’s
ocntral character, Iy not 3 huoan
being, bt a computer. A one—
eyed, soft-spoken, sinister
computer  colled 4L~ an
artificial imtelligence which can

BAIMEHRRNINng

I T ]

* have emotions... And kil people.

<@8C  imerviewes) the  sixth
mwember of the discavery crew was
o1 contermed aboul the problems
of hibernution. For e was e
latcst result in machine
inellipence.  The  FHAL 9000
computer, which can reprochice,
thaugh sowe experts sl prefer to
usz the word "mimic,” most of the
activities of the human brain, and
with incalculsbly prester spoed

~and reliability, We next spoke with
the MHAL 3000 computer whom we
learoed one addresses as “HAL"
good  afternoon  HAL  Ws
cverything going?

(H4L) goad aflemoon Mr.
Aymer.  Ewerything iz going
extremely webl.

(BBC imervicwer) HAL, you
hawe ap cnommous responsibility on
this mission. In many ways

perhaps it greatest responsibility
of 3 you are the benin and centmal
ntrvous systemn of the -ship and
your  responsibilities  inclode
wuiching owver the men in
hibernation, Docs this cwer cavse
you any lack of confidence?

(HAL} It me put it this way
Mr. dymer. The 9000 series is the
most relisble computer ever made.

~INo $000 computer has ever made
a mistake or Jistored information,
We are alt by any pructical
definition of the words, foalproot
and ineapable of error.

(BBC inrerviewer) HAL.
despite your cnormous intellect,
are you cver frusimted by your
dependence on people o cary owl
actions?

5 (HAL) pot in iw slightost bid, ]
cnjuy working with people. | bave
a slimulating rclationship with Dr.
Poole and  Dr. Bowman. My
migsion responsibilities range over
the entire operation of the ship, so
I am constamily cocupied. | am
putting myscil w0 the  fullest
<possible wse which is all 1 think
thad any consciou cntity can ever
hape 1o do. s been more than
three decades since the world was
inroduced (o cinema’s  most
famous computer, oml the once
distant wear of 2001 has finally
amived. How close have we come
o realizing Kwbrick and Clarke's
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Hal’s Legacy (pss ch.9)
19:00, 11.27.01 — Duration: 00.56:45 minutes
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Hal's Legacy
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The Ridout’s Alaskan Adventure
14:15, 07.20.2000 — Duration: 01:20:11 hours
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Money and Markets (cNN/in c11.358) ( — 3500
%oy 14:04, 09.10.2002 - Duration: 00:55:39 minutes

7 1502
113): 00:01:21-00:02:52 (00:01:31} il .
FEDERAL FALSE STATEMENTS
ACTS. What they're saying to the
justice department is we think that
someone’s been lying 1o us and it
very well May have been Martha
Stewart, The committee got a lot
of inconsistent information (rom
REGLNLE I8 % various parties about how that
[ HE trade took place, how Martha
) Stewart’s trade ook place, and
= who called who and so on. So
b5o¥ their recommendaton  to  the
justice depwstment becomes part of
the overall probe.
Louise schiavone, thank you
3606 for filling ws i on the
developments

(I
(

1500

:JOINING US NOW with his
thoughts on today’s development,
congressman Panl gilmore,
republican from Oltio, member of
the house energy and commerce
commillee, sending that
investigation  over to the justice
department as we  just head.
Congressman, thank you for being
with us.
‘Thank you, good to be here.
Now, what you and the rest of
the commnittee found out, do you
think the scrious cnough to
ceventually merit  legal  charges
against Mrs. Srewart?
Think there's a very rcal
»possibility of that, but that is a
decision for the department of
justice  We did develop this
information almost by accident in
terms of lhe ImClone
investigation.  Certainly, nobody
was targeting Mastha Stewasi. But
«based on the information that
we've gathered and, really, the
lack of a full response 10 some of
the serious questions that were
raised, the feeling was we oughl ta
be referring this to the justice
departiment, along with substantial
amount of

HINESTIR TR

FastForwarg
UV H
3512

Play/Pause
(RO

Maney and Markets - py 1

4511

Rewind
TR R

“-WHAT WE'VE DONE IS, as part of
our jurisdiction, investigating both
accounting practices and the way
the (da operated, and msider
trading, we developed this
information, and felt it should
appropriately go to justice. They'll
make the determination from here.

What is the committee going
to do now about the whole
ImClone issue, as your colleague

“was lalking about last night, the
congresswoman was saying, look,
there are important issues abont a
potentially important drug and the
way it was —— ils approval, o
evaluation was handled by the

Well, we'll continue o look at
that. Erbirux, 1 think it’s a
possibility it's still going to be
approved. You have two issues
here — one is corporale
governance, insider trading issue,
and the other is the efficacy of the
drug and how it's approved. |
think any focus we have in the
future in this respect is likely to be
on fda and their process

Stir, you mentioned in passing
of course, your committee had not
~targeted Stewari per se, you lound
this information about possible
insider rtrading as  you werc
investigating [mClone and Erbitux
and the waksals. A lot of people
out there in the regular public that
i talk to are Stewart fans, they feel
she has been picked on unfairly.
And 1 wonder what they’re going
W say when they see this
mvestigation of yours, you finally
just sort of given up on and throw
to the justice department, who
doesn’t say

S HASET 4

[T

WITH STEWART's ATTORNEYS
until the very lasi minute today in
an efforl 10 get Stewart to talk Lo
the committee behind closed
doors. Because of other ongoing
probes her lawyers promsed
Stewart would take the fifth. in
sending this case to justice, the
committee essentially is gelting
the Stewart issue out of its life at a
time when some werc questioning 55()/

512-5

‘ Enbanced Maoxie
(ORI (O RRs
35 ’.1__3 35 ll‘L‘ {00316) duralionj00:01-18 - 00 LO:21}J

Fig. 35A

Samsung - Exhibit 1008 - Page 55

US 2004/0095376 A1



Patent Application Publication May 20,

(AR E

PlayPause
IR R T EAT R B

Sy g, R
43 INTC 1547, PR 11544 NTAR 8

why Stewert had hecome a focal
point and a potential lability.
Republicans simply unfoaded this
case. Late today. Stewart’s lawyers
responded  “any open  questions
relating to Mrs, Stewert’y personal
shares should be addressed with
the SEC, which have the
junsdiction  and  expertise  to
resolve such matters.” indeed, the

-;commitiee today described the

review of this as a side show. We,
therefore, welcome the
committee's decision. That
statement, from Martha Stewart’s
lawyers. Bruce and Kathleen?

Louise, just because the
commillee refers 1o justice doesn’t
mean they have to actually take on
the issie and make  an
investigation  here.  So  what
happened now?

Sort of like geuting a very bad
recommendation, bruce. IU's being

crecommended  to  the  justice

department for a criminal inquiry
under the federal false statements
acts. What they’re saying to the
justice department is we think that
someone’s been lying to us and it
very well May have been Martha
Stewart. The committee got a lot
of inconsistent information from
various parties about how that
rade ook place, how Martha
Stewart’s trade took place, and

FaslForward
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PlaylPause

Closing Bell (cnBC ch.355)
13:07, 09.10.2002 — Duration: 00:57:31 minutes

= WEAK, THRIFTS AND GOLD. The
dollar quitc strong today. Let’s go
over to the NASDAQ. Lestie?

My question 1s, 1 worked at the
NASDAQ.

Maria: she is not there.

Tvler: we'll pick it up later
there with Leslie luoche. She was
doing reporting on her own. The
house committee investigating the
Martha Stewart casc looking for
-help from the justice department.
Diana is hive on capitol hill with
this developing story.

The chainnan of the
congressional commillee
investigating Martha Stewart says
not only does he believe she traded
her 4,000 shares of fmCiene stock
on mnsider information, but he also
believes that during the committee
investigation she may, through her
attorneys, have led to congress.
:They will not subpoena  her
because she has already said she
would take the fifth amendment if
they did. They arc turning the
entire thing over to the justice
department  with & strong
recommendation that they
investigate her for insider trading.
Now, in this letter o attorney
general  John  Ashcrofi, the
chairman says:

This raises a serious question
as to whether Ms.  Stewart’s
accounts were false, mislcading
and designed to conceal material
facts. The justice department
should conduct an investigation
into the questions of whether or
2 not the federal false statements act
has been violated in this matter.

Now, the suspicious
communications they are talking
about revolve around phone calls
on December 27th of last year
between Ms. Stewars, her stock
broker and the former CEQ of
IinClane. She sold the shares of
her stock just one day before the
company got some very bad news
from the (da. She made $230,000
on the deal.

FaslForward
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sshare.

Enhanced

-
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THE FEDERAL FALSE

STATEMENTS act  has  been

violated in this matter.

Now, the suspicious
communications they are talking
about revolve around phone calls
on December 27th of last year
between Ms. Stewarf, her stock
broker and the former CLO of
fmClone. She sold the shares of
her stock just onc day before the
company got sume very bad news
from the fda. She made $230,000
on the deal. Now, back to you.

Maria: thanks, diana. Coming
up of a a quick break, do

9502

:THROUGH TO YESTERDAY'S

rally in the gold stocks that trade
here at the NASDAQ of the all of
those giving back if not much of
the pains they packed on
yesterday. Not a safe haven in
gold today. In the biotech space,
medical and pharmaccutical space,

whnClone taded on the day as we

got news —— I'm sorry. Converse
tech. We had late breaking news,
they came out after the bell, up
side earnings surprise out of
converse tech. They beat the street
by 5 cents. That's posting a loss in
the second quarter of 7 cents a
And part  because of
sthengt? Their surveillance
producits that they have. And that
division showed strong gains
there. Let's take a look al biolechs
and some of the headlines there
today. Gilead and cubist terminate
add license agreement that was

“more important to cubist. LmnClene

19 cents on the day. And I will
finish out with a look at jetblue, a
couple of headlines crossing, it
surged late in the morning. This
was on stews that it is holding off
on plans for secondary otfering.
So that really lifted fears that

Mol
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ORDER TO CONDUCT CAR
bomb and other attacks on (/5.
Facilities. These cells have been
and requesting the department of
justice investigate whether Martha
Stewari made false statements to
the committee in violation of the
federal lalse statements act.
Congress has been

350z

Play/Pause
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HHELIH e

MARIA: AS PROMISED, leUs sce
what stocks are moving (onight in
extended hours trading
Thanks. We arc just gelting

some comment from Manha
Stewart’s counsel this  evening.
Tonight the counsel for Martha
Stewart is saying the foliowing.
‘They say that they have voluntarily
provided more than 1500 pages of
documents and have spent hours
going ahead with  additional
requests for informauon. ‘they say,
however, iUs unfortunate they say
that some have prejudged this
matter.

[ O5e%

MIDDAY DOUBTS AND pushed
stocks sharply higher toward the
close. Home hrapbl security
director said U.S. Officials around
the world are taking - measures
against the risk of terrorist attack
as the Bush administration raised
the terror alert warning to code
orange.

Sue: did Martha Stewari make
false statements to congress about
the stock dealings in the chairman
say they have asked the justice
department to investigate that.
Shares of biotech giant Genentech
tuinbled on the news that the
company’s  experimental  drug
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Street Sweep (cNNitnch.3s8) L
12:00, 09.10.2002 — Duration: 01:00:00 hours 3  35c0

(3502

THE NASDAQ BOUNCES BACK
from the red for the sccond time
this session. Big caps lcading the
way higher.

Coming up, a terror warning
for oit tankers, pushes crude prices
higher. We'll tell you what the
navy is saying and how the market
is responding

AND CONGRESSIONAL
INVESTIGATORS speak out about
thewr findings on Martha stewart’s
ImClone sale. Find out what the
kitchen is getting hotter. Qur first
gucst is the portlolio manager at
Sun America asset manager. IUs
wesday, Seprember 10.

(‘3507,

THIS PARTICULAR MEETING. A

of things in the month of
September that will be interesting
for the market going forward.

NEXT ON “STREET sweep”, the
possibility of a (/S. Attack on
{rag has crude prices remaining
firm. We'll talk with an oil analyst
when we get back.

/5502

(IR nenon

Play/iPause

Street Sweep - pg 1

[

LATER, DECISION DAY on
Martha Stewart as a congressional
panel announces the decision
about a subpoena. And actually,
nol necessarily that, they ook
another tact. We'll have a live
report from  Washington  coming
up.
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TECHNIQUES FOR DISPLAYING INFORMATION
STORED IN MULTIPLE MULTIMEDIA
DOCUMENTS

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims priority from and is
a continuation-in-part (CIP) of the following applications,
the entire contents of which are herein incorporated by
reference for all purposes:

[0002] (1) U.S. Non-Provisional patent application
Ser. No. 10/081,129, filed Feb. 21, 2002; and

[0003] (2) U.S. Non-Provisional application Ser. No.
10/174, 522, filed Jun. 17, 2002.

[0004] The present application also claims priority from
and is a non-provisional application of U.S. Provisional
Application No. 60/434,314 filed Dec. 17, 2002, the entire
contents of which are herein incorporated by reference for
all purposes.

COPYRIGHT

[0005] A portion of the disclosure of this patent document
contains material that is subject to copyright protection. The
copyright owner has no objection to the xerographic repro-
duction by anyone of the patent document or the patent
disclosure in exactly the form it appears in the U.S. Patent
and Trademark Office patent file or records, but otherwise
reserves all copyright rights whatsoever.

[0006] The present application also incorporates by refer-
ence for all purposes the entire contents of:

[0007] (1) U.S. Non-Provisional application Ser. No.
10/001,895 (Attorney Docket No.. 15358-
006500U8), entitled “PAPER-BASED INTERFACE
FOR MULTIMEDIA INFORMATION” filed Nov.
19, 2001,

[0008] (2) U.S. Non-Provisional application Ser. No.
08/995,616 filed Dec. 22, 1997; and

[0009] (3) U.S. Non-Provisional Application No.
(Attorney Docket No. 15358-006640US)
filed concurrently with this application.

BACKGROUND OF THE INVENTION

[0010] The present invention relates to user interfaces for
displaying information and more particularly to user inter-
faces for retrieving and displaying multimedia information
that may be stored in one or more multimedia documents.

[0011] With rapid advances in computer technology, an
increasing amount of information is being stored in the form
of electronic (or digital) documents. These electronic docu-
ments include multimedia documents that store multimedia
information. The term “multimedia information” is used to
refer to information that comprises information of several
different types in an integrated form. The different types of
information included in multimedia information may
include a combination of text information, graphics infor-
mation, animation information, sound (audio) information,
video information, slides information, whiteboard informa-
tion, and other types of information. Multimedia information
is also used to refer to information comprising one or more

May 20, 2004

objects wherein the objects include information of different
types. For example, multimedia objects included in multi-
media information may comprise text information, graphics
information, animation information, sound (audio) informa-
tion, video information, slides information, whiteboard
information, and other types of information. Multimedia
documents may be considered as compound objects that
comprise video, audio, closed-caption text, keyframes, pre-
sentation slides, whiteboard capture information, as well as
other multimedia type objects. Examples of multimedia
documents include documents storing interactive web pages,
television broadcasts, videos, presentations, or the like.

[0012] Several tools and applications are conventionally
available that allow users to play back, store, index, edit, or
manipulate multimedia information stored in multimedia
documents. Examples of such tools and/or applications
include proprietary or customized multimedia players (e.g.,
RealPlayer™ provided by RealNetworks, Microsoft Win-
dows Media Player provided by Microsoft Corporation,
QuickTime™ Player provided by Apple Corporation,
Shockwave multimedia player, and others), video players,
televisions, personal digital assistants (PDAs), or the like.
Several tools are also available for editing multimedia
information. For example, Virage, Inc. of San Mateo, Calif.
(www.virage.com) provides various tools for viewing and
manipulating video content and tools for creating video
databases. Virage, Inc. also provides tools for face detection
and on-screen text recognition from video information.

[0013] Given the vast number of electronic documents,
readers of electronic documents are increasingly being
called upon to assimilate vast quantities of information in a
short period of time. To meet the demands placed upon
them, readers find they must read electronic documents
“horizontally” rather than “vertically,” i.e., they must scan,
skim, and browse sections of interest in one or more
electronic documents rather then read and analyze a single
document from start to end. While tools exist which enable
users to “horizontally” read or skim electronic documents
containing text/image information (e.g., the reading tool
described in U.S. Non-Provisional patent application Ser.
No. 08/995,616), conventional tools cannot be used to
“horizontally” read or skim multimedia documents which
may contain audio information, video information, and other
types of information. None of the multimedia tools
described above allow users to “horizontally” read or skim
a multimedia document.

[0014] Inlight of the above, there is a need for techniques
that allow users to skim or read a multimedia document
“horizontally.” Techniques that allow users to view, analyze,
and navigate multimedia information stored in multimedia
documents are desirable.

BRIEF SUMMARY OF THE INVENTION

[0015] Embodiments of the present invention provide
techniques for providing a graphical user interface (GUI)
that displays a representation of stored information that may
include information of one or more types. The displayed
representation may include representations of information of
the one or more types. The GUI enables a user to navigate
and skim through the stored information and to analyze the
contents of the stored information. The stored information
may include information captured along the same timeline
or along different timelines.
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[0016] According to an embodiment of the present inven-
tion, a first representation of first stored information is
displayed. The first stored information comprises informa-
tion of a first type and information of a second type. The first
representation comprises a representation of information of
the first type included in the first stored information and a
representation of the information of the second type
included in the first stored information. One or more por-
tions of the first representation are highlighted, the high-
lighted one or more portions of the first representation
corresponding to portions of the first representation that
include a first criterion.

[0017] According to another embodiment of the present
invention, in addition to displaying a first representation of
first stored information, a second representation of second
stored information is displayed. The second stored informa-
tion comprises information of a first type and information of
a second type. The second representation comprises a rep-
resentation of information of the first type included in the
second stored information and a representation of informa-
tion of the second type included in the second stored
information. One or more portions of the second represen-
tation are highlighted, the highlighted one or more portions
of the first representation corresponding to portions of the
second representation that include the first criterion.

[0018] According to another embodiment of the present
invention, techniques are provided for displaying multime-
dia information. A first thumbnail is displayed comprising a
representation of information of a first type included in a first
recorded information. A second thumbnail is displayed
comprising a representation of information of a second type
included in the first recorded information. A third thumbnail
is displayed comprising a representation of information of a
first type included in a second recorded information. A
fourth thumbnail is displayed comprising a representation of
information of a second type included in the second
recorded information. According to one embodiment, one or
more portions of the first thumbnail and the third thumbnail
(or the second thumbnail and the fourth thumbnail) that
comprise at least one word from the set of words (or a topic
of interest) are highlighted.

[0019] According to yet another embodiment of the
present invention, techniques are provided for displaying
information included in a first recorded information and a
second recorded information, the first recorded information
comprising audio information and video information, the
second recorded information comprising audio and video
information. A first representation of information included in
the first recorded information is displayed, the first repre-
sentation comprising a first thumbnail and a second thumb-
nail, the first thumbnail comprising text information
obtained from the audio information included in the first
recorded information, the second thumbnail comprising one
or more keyframes extracted from the video information
included in the first recorded information. A second repre-
sentation of information included in the second recorded
information is displayed, the second representation compris-
ing a third thumbnail and a fourth thumbnail, the third
thumbnail comprising text information obtained from the
audio information included in the second recorded informa-
tion, the fourth thumbnail comprising one or more key-
frames extracted from the video information included in the
second recorded information. According to one embodi-
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ment, one or more portions of the first representation and the
second representation that include the user criterion are
highlighted, wherein a highlighted portion of the first rep-
resentation covers a section of the first thumbnail and the
second thumbnail and a highlighted portion of the second
representation covers a section of the third thumbnail and
the fourth thumbnail.

[0020] According to another embodiment of the present
invention, techniques are provided for displaying informa-
tion. A representation of stored information is displayed.
Information indicative of one or more portions of the stored
information that have been output is received. One or more
portions of the representation of the stored information
corresponding to the one or more portions of the stored
information that have been output are highlighted.

[0021] According to an embodiment of the present inven-
tion, techniques are provided for displaying information. A
representation of stored information is displayed. Informa-
tion indicative of one or more portions of the stored infor-
mation that have been output is received. One or more
portions of the representation of the stored information
corresponding to the one or more portions of the stored
information that have not been output are highlighted.

[0022] The foregoing, together with other features,
embodiments, and advantages of the present invention, will
become more apparent when referring to the following
specification, claims, and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a simplified block diagram of a distrib-
uted network that may incorporate an embodiment of the
present invention;

[0024] FIG. 2 is a simplified block diagram of a computer
system according to an embodiment of the present inven-
tion;

[0025] FIG. 3 depicts a simplified user interface 300
generated according to an embodiment of the present inven-
tion for viewing multimedia information;

[0026] FIG. 4 is a zoomed-in simplified diagram of a
thumbnail viewing area lens according to an embodiment of
the present invention;

[0027] FIGS. 5A, 5B, and 5C are simplified diagrams of
a panel viewing area lens according to an embodiment of the
present invention;

[0028] FIG. 6 depicts a simplified user interface generated
according to an embodiment of the present invention
wherein user-selected words are annotated or highlighted;

[0029] FIG. 7 is a simplified zoomed-in view of a second
viewing area of a GUI generated according to an embodi-
ment of the present invention;

[0030] FIG. 8 depicts a simplified GUI in which multi-
media information that is relevant to one or more topics of
interest to a user is annotated or highlighted according to an
embodiment of the present invention;

[0031] FIG. 9 depicts a simplified user interface for defin-
ing a topic of interest according to an embodiment of the
present invention;
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[0032] FIG. 10 depicts a simplified user interface that
displays multimedia information stored by a meeting record-
ing according to an embodiment of the present invention;

[0033] FIG. 11 depicts a simplified user interface that
displays multimedia information stored by a multimedia
document according to an embodiment of the present inven-
tion;

[0034] FIG. 12 depicts a simplified user interface that
displays multimedia information stored by a multimedia
document according to an embodiment of the present inven-
tion;

[0035] FIG. 13 depicts a simplified user interface that
displays contents of a multimedia document according to an
embodiment of the present invention;

[0036] FIG. 14 is a simplified high-level flowchart depict-
ing a method of displaying a thumbnail depicting text
information in the second viewing area of a GUI according
to an embodiment of the present invention;

[0037] FIG. 15 is a simplified high-level flowchart depict-
ing a method of displaying a thumbnail that depicts video
keyframes extracted from the video information in the
second viewing area of a GUI according to an embodiment
of the present invention;

[0038] FIG. 16 is a simplified high-level flowchart depict-
ing another method of displaying thumbnail 312-2 according
to an embodiment of the present invention;

[0039] FIG. 17 is a simplified high-level flowchart depict-
ing a method of displaying thumbnail viewing area lens 314,
displaying information emphasized by thumbnail viewing
area lens 314 in third viewing area 306, displaying panel
viewing area lens 322, displaying information emphasized
by panel viewing area lens 322 in fourth viewing area 308,
and displaying information in fifth viewing area 310 accord-
ing to an embodiment of the present invention;

[0040] FIG. 18 is a simplified high-level flowchart depict-
ing a method of automatically updating the information
displayed in third viewing area 306 in response to a change
in the location of thumbnail viewing area lens 314 according
to an embodiment of the present invention;

[0041] FIG. 19 is a simplified high-level flowchart depict-
ing a method of automatically updating the information
displayed in fourth viewing area 308 and the positions of
thumbnail viewing area lens 314 and sub-lens 316 in
response to a change in the location of panel viewing area
lens 322 according to an embodiment of the present inven-
tion;

[0042] FIG. 20A depicts a simplified user interface that
displays ranges according to an embodiment of the present
invention;

[0043] FIG. 20B depicts a simplified dialog box for edit-
ing ranges according to an embodiment of the present
invention;

[0044] FIG. 21 is a simplified high-level flowchart depict-
ing a method of automatically creating ranges according to
an embodiment of the present invention;

[0045] FIG. 22 is a simplified high-level flowchart depict-
ing a method of automatically creating ranges based upon
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locations of hits in the multimedia information according to
an embodiment of the present invention;

[0046] FIG. 23 is a simplified high-level flowchart depict-
ing a method of combining one or more ranges based upon
the size of the ranges and the proximity of the ranges to
neighboring ranges according to an embodiment of the
present invention;

[0047] FIG. 24 depicts a simplified diagram showing the
relationships between neighboring ranges according to an
embodiment of the present invention;

[0048] FIG. 25A depicts a simplified diagram showing a
range created by combining ranges R; and R, depicted in
FIG. 24 according to an embodiment of the present inven-
tion;

[0049] FIG. 25B depicts a simplified diagram showing a
range created by combining ranges R; and R; depicted in
FIG. 24 according to an embodiment of the present inven-
tion;

[0050] FIG. 26 depicts a zoomed-in version of a GUI
depicting ranges that have been automatically created
according to an embodiment of the present invention;

[0051] FIG. 27 depicts a simplified startup user interface
that displays information that may be stored in one or more
multimedia documents according to an embodiment of the
present invention;

[0052] FIG. 28 depicts a simplified window that is dis-
played when a user selects a load button according to an
embodiment of the present invention;

[0053] FIGS. 29A, 29B, 29C, 29D, 29E, 29F, 29G, 29H,
291, 29], and 29K depict various user interfaces for dis-
playing stored information according to embodiments of the
present invention;

[0054] FIGS. 30A and 30B depict simplified user inter-
faces for displaying contents of one or more multimedia
documents according to an embodiment of the present
invention;

[0055] FIG. 31 depicts a simplified user interface that may
be used to print contents of one or more multimedia docu-
ments or contents corresponding to ranges according to an
embodiment of the present invention;

[0056] FIGS. 32A, 32B, and 32C depict pages printed
according to styles selectable from the interface depicted in
FIG. 31 according to an embodiment of the present inven-
tion;

[0057] FIGS. 33A and 33B depict pages printed using
keyframe styles selectable from interface 31 depicted in
FIG. 31 according to an embodiment of the present inven-
tion;

[0058] FIGS. 34A, 34B, and 34C depict examples of
coversheets that may be printed according to an embodiment
of the present invention; and

[0059] FIGS.35A,35B, 35C, 35D, and 35E depict a paper
document printed for ranges according to an embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0060] Embodiments of the present invention provide
techniques for retrieving and displaying multimedia infor-
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mation. According to an embodiment of the present inven-
tion, a graphical user interface (GUI) is provided that
displays multimedia information that may be stored in a
multimedia document. According to the teachings of the
present invention, the GUI enables a user to navigate
through multimedia information stored in a multimedia
document. The GUI provides both a focused and a contex-
tual view of the contents of the multimedia document. The
GUI thus allows a user to “horizontally” read or skim
multimedia documents.

[0061] As indicated above, the term “multimedia infor-
mation” is intended to refer to information that comprises
information of several different types. The different types of
information included in multimedia information may
include a combination of text information, graphics infor-
mation, animation information, sound (audio) information,
video information, slides information, whiteboard images
information, and other types of information. For example, a
video recording of a television broadcast may comprise
video information and audio information. In certain
instances the video recording may also comprise close-
captioned (CC) text information which comprises material
related to the video information, and in many cases, is an
exact representation of the speech contained in the audio
portions of the video recording. Multimedia information is
also used to refer to information comprising one or more
objects wherein the objects include information of different
types. For example, multimedia objects included in multi-
media information may comprise text information, graphics
information, animation information, sound (audio) informa-
tion, video information, slides information, whiteboard
images information, and other types of information.

[0062] The term “multimedia document” as used in this
application is intended to refer to any electronic storage unit
(e.g., a file, a directory, etc.) that stores multimedia infor-
mation. Various different formats may be used to store the
multimedia information. These formats include various
MPEG formats (e.g., MPEG 1, MPEG 2, MPEG 4, MPEG
7, etc.), MP3 format, SMIL format, HTML+TIME format,
WMF (Windows Media Format), RM (Real Media) format,
Quicktime format, Shockwave format, various streaming
media formats, formats being developed by the engineering
community, proprietary and customary formats, and others.
Examples of multimedia documents include video record-
ings, MPEG files, news broadcast recordings, presentation
recordings, recorded meetings, classroom lecture record-
ings, broadcast television programs, or the like.

[0063] FIG. 1 is a simplified block diagram of a distrib-
uted network 100 that may incorporate an embodiment of
the present invention. As depicted in FIG. 1, distributed
network 100 comprises a number of computer systems
including one or more client systems 102, a server system
104, and a multimedia information source (MIS) 106
coupled to communication network 108 via a plurality of
communication links 110. Distributed network 100 depicted
in FIG. 1 is merely illustrative of an embodiment incorpo-
rating the present invention and does not limit the scope of
the invention as recited in the claims. One of ordinary skill
in the art would recognize other variations, modifications,
and alternatives. For example, the present invention may
also be embodied in a stand-alone system. In a stand-alone
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environment, the functions performed by the various com-
puter systems depicted in FIG. 1 may be performed by a
single computer system.

[0064] Communication network 108 provides a mecha-
nism allowing the various computer systems depicted in
FIG. 1 to communicate and exchange information with each
other. Communication network 108 may itself be comprised
of many interconnected computer systems and communica-
tion links. While in one embodiment, communication net-
work 108 is the Internet, in other embodiments, communi-
cation network 108 may be any suitable communication
network including a local area network (LAN), a wide area
network (WAN), a wireless network, an intranet, a private
network, a public network, a switched network, or the like.

[0065] Communication links 10 used to connect the vari-
ous systems depicted in FIG. 1 may be of various types
including hardwire links, optical links, satellite or other
wireless communications links, wave propagation links, or
any other mechanisms for communication of information.
Various communication protocols may be used to facilitate
communication of information via the communication links.
These communication protocols may include TCP/IP, HTTP
protocols, extensible markup language (XML), wireless
application protocol (WAP), protocols under development
by industry standard organizations, vendor-specific proto-
cols, customized protocols, and others.

[0066] Computer systems connected to communication
network 108 may be classified as “clients” or “servers”
depending on the role the computer systems play with
respect to requesting information and/or services or provid-
ing information and/or services. Computer systems that are
used by users to request information or to request a service
are classified as “client” computers (or “clients”). Computer
systems that store information and provide the information
in response to a user request received from a client com-
puter, or computer systems that perform processing to
provide the user-requested services are called “server” com-
puters (or “servers”). It should however be apparent that a
particular computer system may function both as a client and
as a server.

[0067] Accordingly, according to an embodiment of the
present invention, server system 104 is configured to per-
form processing to facilitate generation of a GUI that
displays multimedia information according to the teachings
of the present invention. The GUI generated by server
system 104 may be output to the user (e.g., a reader of the
multimedia document) via an output device coupled to
server system 104 or via client systems 102. The GUI
generated by server 104 enables the user to retrieve and
browse multimedia information that may be stored in a
multimedia document. The GUI provides both a focused and
a contextual view of the contents of a multimedia document
and thus enables the multimedia document to be skimmed or
read “horizontally.”

[0068] The processing performed by server system 104 to
generate the GUI and to provide the various features accord-
ing to the teachings of the present invention may be imple-
mented by software modules executing on server system
104, by hardware modules coupled to server system 104, or
combinations thereof. In alternative embodiments of the
present invention, the processing may also be distributed
between the various computer systems depicted in FIG. 1.
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[0069] The multimedia information that is displayed in the
GUI may be stored in a multimedia document that is
accessible to server system 104. For example, the multime-
dia document may be stored in a storage subsystem of server
system 104. The multimedia document may also be stored
by other systems such as MIS 106 that are accessible to
server 104. Alternatively, the multimedia document may be
stored in a memory location accessible to server system 104.

[0070] In alternative embodiments, instead of accessing a
multimedia document, server system 104 may receive a
stream of multimedia information (e.g., a streaming media
signal, a cable signal, etc.) from a multimedia information
source such as MIS 106. According to an embodiment of the
present invention, server system 104 stores the multimedia
information signals in a multimedia document and then
generates a GUI that displays the multimedia information.
Examples of MIS 106 include a television broadcast
receiver, a cable receiver, a digital video recorder (e.g., a
TIVO box), or the like. For example, multimedia informa-
tion source 106 may be embodied as a television that is
configured to receive multimedia broadcast signals and to
transmit the signals to server system 104. In alternative
embodiments, server system 104 may be configured to
intercept multimedia information signals received by MIS
106. Server system 104 may receive the multimedia infor-
mation directly from MIS 106 or may alternatively receive
the information via a communication network such as com-
munication network 108.

[0071] As described above, MIS 106 depicted in FIG. 1
represents a source of multimedia information. According to
an embodiment of the present invention, MIS 106 may store
multimedia documents that are accessed by server system
104. For example, MIS 106 may be a storage device or a
server that stores multimedia documents that may be
accessed by server system 104. In alternative embodiments,
MIS 106 may provide a multimedia information stream to
server system 104. For example, MIS 106 may be a televi-
sion receiver/antenna providing live television feed infor-
mation to server system 104. MIS 106 may be a device such
as a video recorder/player, a DVD player, a CD player, etc.
providing recorded video and/or audio stream to server
system 104. In alternative embodiments, MIS 106 may be a
presentation or meeting recorder device that is capable of
providing a stream of the captured presentation or meeting
information to server system 104. MIS 106 may also be a
receiver (e.g., a satellite dish or a cable receiver) that is
configured to capture or receive (e.g., via a wireless link)
multimedia information from an external source and then
provide the captured multimedia information to server sys-
tem 104 for further processing.

[0072] Users may use client systems 102 to view the GUI
generated by server system 104. Users may also use client
systems 102 to interact with the other systems depicted in
FIG. 1. For example, a user may use user system 102 to
select a particular multimedia document and request server
system 104 to generate a GUI displaying multimedia infor-
mation stored by the particular multimedia document. A user
may also interact with the GUI generated by server system
104 using input devices coupled to client system 102. In
alternative embodiments, client system 102 may also per-
form processing to facilitate generation of a GUI according
to the teachings of the present invention. A client system 102
may be of different types including a personal computer, a
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portable computer, a workstation, a computer terminal, a
network computer, a mainframe, a kiosk, a personal digital
assistant (PDA), a communication device such as a cell
phone, or any other data processing system.

[0073] According to an embodiment of the present inven-
tion, a single computer system may function both as server
system 104 and as client system 102. Various other configu-
rations of the server system 104, client system 102, and MIS
106 are possible.

[0074] FIG. 2 is a simplified block diagram of a computer
system 200 according to an embodiment of the present
invention. Computer system 200 may be used as any of the
computer systems depicted in FIG. 1. As shown in FIG. 2,
computer system 200 includes at least one processor 202,
which communicates with a number of peripheral devices
via a bus subsystem 204. These peripheral devices may
include a storage subsystem 206, comprising a memory
subsystem 208 and a file storage subsystem 210, user
interface input devices 212, user interface output devices
214, and a network interface subsystem 216. The input and
output devices allow user interaction with computer system
200. A user may be a human user, a device, a process,
another computer, or the like. Network interface subsystem
216 provides an interface to other computer systems and
communication networks.

[0075] Bus subsystem 204 provides a mechanism for
letting the various components and subsystems of computer
system 200 communicate with each other as intended. The
various subsystems and components of computer system
200 need not be at the same physical location but may be
distributed at various locations within network 100.
Although bus subsystem 204 is shown schematically as a
single bus, alternative embodiments of the bus subsystem
may utilize multiple busses.

[0076] User interface input devices 212 may include a
keyboard, pointing devices, a mouse, trackball, touchpad, a
graphics tablet, a scanner, a barcode scanner, a touchscreen
incorporated into the display, audio input devices such as
voice recognition systems, microphones, and other types of
input devices. In general, use of the term “input device” is
intended to include all possible types of devices and ways to
input information using computer system 200.

[0077] User interface output devices 214 may include a
display subsystem, a printer, a fax machine, or non-visual
displays such as audio output devices. The display sub-
system may be a cathode ray tube (CRT), a flat-panel device
such as a liquid crystal display (LCD), a projection device,
or the like. The display subsystem may also provide non-
visual display such as via audio output devices. In general,
use of the term “output device” is intended to include all
possible types of devices and ways to output information
from computer system 200. According to an embodiment of
the present invention, the GUI generated according to the
teachings of the present invention may be presented to the
user via output devices 214.

[0078] Storage subsystem 206 may be configured to store
the basic programming and data constructs that provide the
functionality of the computer system and of the present
invention. For example, according to an embodiment of the
present invention, software modules implementing the func-
tionality of the present invention may be stored in storage
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subsystem 206 of server system 104. These software mod-
ules may be executed by processor(s) 202 of server system
104. In a distributed environment, the software modules may
be stored on a plurality of computer systems and executed by
processors of the plurality of computer systems. Storage
subsystem 206 may also provide a repository for storing
various databases that may be used by the present invention.
Storage subsystem 206 may comprise memory subsystem
208 and file storage subsystem 210.

[0079] Memory subsystem 208 may include a number of
memories including a main random access memory (RAM)
218 for storage of instructions and data during program
execution and a read only memory (ROM) 220 in which
fixed instructions are stored. File storage subsystem 210
provides persistent (non-volatile) storage for program and
data files, and may include a hard disk drive, a floppy disk
drive along with associated removable media, a Compact
Disk Read Only Memory (CD-ROM) drive, an optical drive,
removable media cartridges, and other like storage media.
One or more of the drives may be located at remote locations
on other connected computers.

[0080] Computer system 200 can be of varying types
including a personal computer, a portable computer, a work-
station, a computer terminal, a network computer, a main-
frame, a kiosk, a personal digital assistant (PDA), a com-
munication device such as a cell phone, or any other data
processing system. Server computers generally have more
storage and processing capacity then client systems. Due to
the ever-changing nature of computers and networks, the
description of computer system 200 depicted in FIG. 2 is
intended only as a specific example for purposes of illus-
trating the preferred embodiment of the computer system.
Many other configurations of a computer system are pos-
sible having more or fewer components than the computer
system depicted in FIG. 2.

[0081] FIG. 3 depicts a simplified user interface 300
generated according to an embodiment of the present inven-
tion for viewing multimedia information. It should be appar-
ent that GUI 300 depicted in FIG. 3 is merely illustrative of
an embodiment incorporating the present invention and does
not limit the scope of the invention as recited in the claims.
One of ordinary skill in the art would recognize other
variations, modifications, and alternatives.

[0082] GUI 300 displays multimedia information stored in
a multimedia document. The multimedia information stored
by the multimedia document and displayed by GUI 300 may
comprise information of a plurality of different types. As
depicted in FIG. 3, GUI 300 displays multimedia informa-
tion corresponding to a television broadcast that includes
video information, audio information, and possibly closed-
caption (CC) text information. The television broadcast may
be stored as a television broadcast recording in a memory
location accessible to server system 104. It should however
be apparent that the present invention is not restricted to
displaying television recordings. Multimedia information
comprising other types of information may also be displayed
according to the teachings of the present invention.

[0083] The television broadcast may be stored using a
variety of different techniques. According to one technique,
the television broadcast is recorded and stored using a
satellite receiver connected to a PC-TV video card of server
system 104. Applications executing on server system 104
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then process the recorded television broadcast to facilitate
generation of GUI 300. For example, the video information
contained in the television broadcast may be captured using
an MPEG capture application that creates a separate metafile
(e.g., in XML format) containing temporal information for
the broadcast and closed-caption text, if provided. Informa-
tion stored in the metafile may then be used to generate GUI
300 depicted in FIG. 3.

[0084] As depicted in FIG. 3, GUI 300 comprises several
viewing areas including a first viewing area 302, a second
viewing area 304, a third viewing area 306, a fourth viewing
area 308, and a fifth viewing area 310. It should be apparent
that in alternative embodiments the present invention may
comprise more or fewer viewing areas than those depicted in
FIG. 3. Further, in alternative embodiments of the present
invention one or more viewing areas may be combined into
one viewing area, or a particular viewing area may be
divided in multiple viewing areas. Accordingly, the viewing
areas depicted in FIG. 3 and described below are not meant
to restrict the scope of the present invention as recited in the
claims.

[0085] According to an embodiment of the present inven-
tion, first viewing area 302 displays one or more commands
that may be selected by a user viewing GUI 300. Various
user interface features such as menu bars, drop-down menus,
cascading menus, buttons, selection bars, buttons, etc. may
be used to display the user-selectable commands. According
to an embodiment of the present invention, the commands
provided in first viewing area 302 include a command that
enables the user to select a multimedia document whose
multimedia information is to be displayed in the GUI. The
commands may also include one or more commands that
allow the user to configure and/or customize the manner in
which multimedia information stored in the user-selected
multimedia document is displayed in GUI 300. Various other
commands may also be provided in first viewing area 302.

[0086] According to an embodiment of the present inven-
tion, second viewing area 304 displays a scaled representa-
tion of multimedia information stored by the multimedia
document. The user may select the scaling factor used for
displaying information in second viewing area 304. Accord-
ing to a particular embodiment of the present invention, a
representation of the entire (i.e., multimedia information
between the start time and end time associated with the
multimedia document) multimedia document is displayed in
second viewing area 304. In this embodiment, one end of
second viewing area 304 represents the start time of the
multimedia document and the opposite end of second view-
ing area 304 represents the end time of the multimedia
document.

[0087] As shown in FIG. 3, according to an embodiment
of the present invention, second viewing area 304 comprises
one or more thumbnail images 312. Each thumbnail image
displays a representation of a particular type of information
included in the multimedia information stored by the mul-
timedia document. For example, two thumbnail images
312-1 and 312-2 are displayed in second viewing area 304
of GUI 300 depicted in FIG. 3. Thumbnail image 312-1
displays text information corresponding to information
included in the multimedia information stored by the mul-
timedia document being displayed by GUI 300. The text
displayed in thumbnail image 312-1 may represent a dis-
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playable representation of CC text included in the multime-
dia information displayed by GUI 300. Alternatively, the
text displayed in thumbnail image 312-1 may represent a
displayable representation of a transcription of audio infor-
mation included in the multimedia information stored by the
multimedia document whose contents are displayed by GUI
300. Various audio-to-text transcription techniques may be
used to generate a transcript for the audio information. The
text displayed in a thumbnail image may also be a repre-
sentation of other types of information included in the
multimedia information. For example, the text information
may be a representation of comments made when the
multimedia information was recorded or viewed, annota-
tions added to the multimedia information, etc.

[0088] Thumbnail image 312-2 displays a representation
of video information included in the multimedia information
displayed by GUI 300. In the embodiment depicted in FIG.
3, the video information is displayed using video keyframes
extracted from the video information included in the mul-
timedia information stored by the multimedia document.
The video keyframes may be extracted from the video
information in the multimedia document at various points in
time using a specified sampling rate. A special layout style,
which may be user-configurable, is used to display the
extracted keyframes in thumbnail image 312-2 to enhance
readability of the frames.

[0089] One or more thumbnail images may be displayed in
second viewing area 304 based upon the different types of
information included in the multimedia information being
displayed. Each thumbnail image 312 displayed in second
viewing area 304 displays a representation of information of
a particular type included in the multimedia information
stored by the multimedia document. According to an
embodiment of the present invention, the number of thumb-
nails displayed in second viewing area 304 and the type of
information displayed by each thumbnail is user-config-
urable.

[0090] According to an embodiment of the present inven-
tion, the various thumbnail images displayed in second
viewing area 304 are temporally synchronized or aligned
with each other along a timeline. This implies that the
various types of information included in the multimedia
information and occurring at approximately the same time
are displayed next to each other. For example, thumbnail
images 312-1 and 312-2 are aligned such that the text
information (which may represent CC text information, a
transcript of the audio information, or a text representation
of some other type of information included in the multime-
dia information) displayed in thumbnail image 312-1 and
video keyframes displayed in thumbnail 312-2 that occur in
the multimedia information at a particular point in time are
displayed close to each other (e.g., along the same horizontal
axis). Accordingly, information that has a particular time
stamp is displayed proximal to information that has approxi-
mately the same time stamp. This enables a user to deter-
mine the various types of information occurring approxi-
mately concurrently in the multimedia information being
displayed by GUI 300 by simply scanning second viewing
area 304 in the horizontal axis.

[0091] According to the teachings of the present inven-
tion, a viewing lens or window 314 (hereinafter referred to
as “thumbnail viewing area lens 314”) is displayed in second
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viewing area 304. Thumbnail viewing area lens 314 covers
or emphasizes a portion of second viewing areca 304.
According to the teachings of the present invention, multi-
media information corresponding to the area of second
viewing area 304 covered by thumbnail viewing area lens
314 is displayed in third viewing area 306.

[0092] In the embodiment depicted in FIG. 3, thumbnail
viewing area lens 314 is positioned at the top of second
viewing area 304 and emphasizes a top portion (or starting
portion) of the multimedia document. The position of
thumbnail viewing area lens 314 may be changed by a user
by sliding or moving lens 314 along second viewing area
304. For example, in FIG. 3, thumbnail viewing area lens
314 may be moved vertically along second viewing area
304.

[0093] Inresponse to a change in the position of thumbnail
viewing area lens 314 from a first location in second viewing
area 304 to a second location along second viewing area
304, the multimedia information displayed in third viewing
area 306 is automatically updated such that the multimedia
information displayed in third viewing area 306 continues to
correspond to the area of second viewing area 304 empha-
sized by thumbnail viewing area lens 314. Accordingly, a
user may use thumbnail viewing area lens 314 to navigate
and scroll through the contents of the multimedia document
displayed by GUI 300. Thumbnail viewing area lens 314
thus provides a context and indicates a location of the
multimedia information displayed in third viewing area 306
within the entire multimedia document.

[0094] FIG. 4 is a zoomed-in simplified diagram of
thumbnail viewing area lens 314 according to an embodi-
ment of the present invention. As depicted in FIG. 4,
thumbnail viewing area lens 314 is bounded by a first edge
318 and a second edge 320. Thumbnail viewing area lens
314 emphasizes an area of second viewing area 304 between
edge 318 and edge 320. Based upon the position of thumb-
nail viewing area lens 314 over second viewing area 304,
edge 318 corresponds to specific time “t,” in the multimedia
document and edge 320 corresponds to a specific time “t,”
in the multimedia document wherein t,>t,. For example,
when thumbnail viewing area lens 314 is positioned at the
start of second viewing area 304 (as depicted in FIG. 3), t;
may correspond to the start time of the multimedia docu-
ment being displayed, and when thumbnail viewing area
lens 314 is positioned at the end of second viewing area 304,
t, may correspond to the end time of the multimedia docu-
ment. Accordingly, thumbnail viewing area lens 314 empha-
sizes a portion of second viewing area 304 between times t,
and t,. According to an embodiment of the present inven-
tion, multimedia information corresponding to the time
segment between t, and t, (which is emphasized or covered
by thumbnail viewing area lens 314) is displayed in third
viewing area 306. Accordingly, when the position of thumb-
nail viewing area lens 314 is changed along second viewing
area 304 in response to user input, the information displayed
in third viewing area 306 is updated such that the multimedia
information displayed in third viewing area 306 continues to
correspond to the area of second viewing area 304 empha-
sized by thumbnail viewing area lens 314.

[0095] Asshown in FIG. 4 and FIG. 3, thumbnail viewing
area lens 314 comprises a sub-lens 316 which further
emphasizes a sub-portion of the portion of second viewing
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area 304 emphasized by thumbnail viewing area lens 314.
According to an embodiment the present invention, the
portion of second viewing area 304 emphasized or covered
by sub-lens 316 corresponds to the portion of third viewing
area 306 emphasized by lens 322. Sub-lens 316 can be
moved along second viewing area 304 within edges 318 and
320 of thumbnail viewing area lens 314. When sub-lens 316
is moved from a first location to a second location within the
boundaries of thumbnail viewing area lens 314, the position
of lens 322 in third viewing area 306 is also automatically
changed to correspond to the changed location of sub-lens
316. Further, if the position of lens 322 is changed from a
first location to a second location over third viewing area
306, the position of sub-lens 316 is also automatically
updated to correspond to the changed position of lens 322.
Further details related to lens 322 are described below.

[0096] As described above, multimedia information cor-
responding to the portion of second viewing area 304
emphasized by thumbnail viewing area lens 314 is displayed
in third viewing area 306. Accordingly, a representation of
multimedia information occurring between time t; and t,
(corresponding to a segment of time of the multimedia
document emphasized by thumbnail viewing area lens 314)
is displayed in third viewing area 306. Third viewing area
306 thus displays a zoomed-in representation of the multi-
media information stored by the multimedia document cor-
responding to the portion of the multimedia document
emphasized by thumbnail viewing area lens 314.

[0097] As depicted in FIG. 3, third viewing area 306
comprises one or more panels 324. Each panel displays a
representation of information of a particular type included in
the multimedia information occurring during the time seg-
ment emphasized by thumbnail viewing area lens 314. For
example, in GUI 300 depicted in FIG. 3, two panels 324-1
and 324-2 are displayed in third viewing area 306. Accord-
ing to an embodiment of the present invention, each panel
324 in third viewing area 306 corresponds to a thumbnail
image 312 displayed in second viewing area 304 and dis-
plays information corresponding to the section of the thumb-
nail image covered by thumbnail viewing area lens 314.

[0098] Like thumbnail images 312, panels 324 are also
temporally aligned or synchronized with each other. Accord-
ingly, the various types of information included in the
multimedia information and occurring at approximately the
same time are displayed next to each other in third viewing
area 306. For example, panels 324-1 and 324-2 depicted in
FIG. 3 are aligned such that the text information (which may
represent CC text information, a transcript of the audio
information, or a text representation of some other type of
information included in the multimedia information) dis-
played in panel 324-1 and video keyframes displayed in
panel 324-2 that occur in the multimedia information at a
approximately the same point in time are displayed close to
each other (e.g., along the same horizontal axis). Accord-
ingly, information that has a particular time stamp is dis-
played proximal to other types of information that has
approximately the same time stamp. This enables a user to
determine the various types of information occurring
approximately concurrently in the multimedia information
by simply scanning third viewing area 306 in the horizontal
axis.

[0099] Panel 324-1 depicted in GUI 300 corresponds to
thumbnail image 312-1 and displays text information cor-
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responding to the area of thumbnail image 312-1 empha-
sized or covered by thumbnail viewing area lens 314. The
text information displayed by panel 324-1 may correspond
to text extracted from CC information included in the
multimedia information, or alternatively may represent a
transcript of audio information included in the multimedia
information, or a text representation of some other type of
information included in the multimedia information.
According to an embodiment of the present invention, the
present invention takes advantage of the automatic story
segmentation and other features that are often provided in
close-captioned (CC) text from broadcast news. Most news
agencies who provide CC text as part of their broadcast use
a special syntax in the CC text (e.g., a “>>>" delimiter to
indicate changes in story line or subject, a “>>" delimiter to
indicate changes in speakers, etc.). Given the presence of
this kind of information in the CC text information included
in the multimedia information, the present invention incor-
porates these features in the text displayed in panel 324-1.
For example, a “>>>" delimiter may be displayed to indicate
changes in story line or subject, a “>>" delimiter may be
displayed to indicate changes in speakers, additional spacing
may be displayed between text portions related to different
story lines to clearly demarcate the different stories, etc. This
enhances the readability of the text information displayed in
panel 324-1.

[0100] Panel 324-2 depicted in GUI 300 corresponds to
thumbnail image 312-2 and displays a representation of
video information corresponding to the area of thumbnail
image 312-2 emphasized or covered by thumbnail viewing
area lens 314. Accordingly, panel 324-2 displays a repre-
sentation of video information included in the multimedia
information stored by the multimedia document and occur-
ring between times t; and t, associated with thumbnail
viewing area lens 314. In the embodiment depicted in FIG.
3, video keyframes extracted from the video information
included in the multimedia information are displayed in
panel 324-2. A special layout style (which is user-config-
urable) is used to display the extracted keyframes to enhance
readability of the frames.

[0101] Various different techniques may be used to display
video keyframes in panel 324-2. According to an embodi-
ment of the present invention, the time segment between
time t; and time t, is divided into sub-segments of a pre-
determined time period. Each sub-segment is characterized
by a start time and an end time associated with the sub-
segment. According to an embodiment of the present inven-
tion, the start time of the first sub-segment corresponds to
time t; while the end time of the last sub-segment corre-
sponds to time t,. Server 104 then extracts a set of one or
more video keyframes from the video information stored by
the multimedia document for each sub-segment occurring
between the start time and end time associated with the
sub-segment. For example, according to an embodiment of
the present invention, for each sub-segment, server 104 may
extract a video keyframe at 1-second intervals between a
start time and an end time associated with the sub-segment.

[0102] For each sub-segment, server 104 then selects one
or more keyframes from the set of extracted video key-
frames for the sub-segment to be displayed in panel 324-2.
The number of keyframes selected to be displayed in panel
324-2 for each sub-segment is user-configurable. Various
different techniques may be used for selecting the video
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keyframes to be displayed from the extracted set of video
keyframes for each time sub-segment. For example, if the
set of video keyframes extracted for a sub-segment com-
prises 24 keyframes and if six video keyframes are to be
displayed for each sub-segment (as shown in FIG. 3), server
104 may select the first two video keyframes, the middle two
video keyframes, and the last two video keyframes from the
set of extracted video keyframes for the sub-segment.

[0103] In another embodiment, the video keyframes to be
displayed for a sub-segment may be selected based upon the
sequential positions of the keyframes in the set of keyframes
extracted for sub-segment. For example, if the set of video
keyframes extracted for a sub-segment comprises 24 key-
frames and if six video keyframes are to be displayed for
each sub-segment, then the 1st, 5th, 9th, 13th, 17th, and 21st
keyframe may be selected. In this embodiment, a fixed
number of keyframes are skipped.

[0104] In yet another embodiment, the video keyframes to
be displayed for a sub-segment may be selected based upon
time values associated with the keyframes in the set of
keyframes extracted for sub-segment. For example, if the set
of video keyframes extracted for a sub-segment comprises
24 keyframes extracted at a sampling rate of 1 second and
if six video keyframes are to be displayed for each sub-
segment, then the first frame may be selected and subse-
quently a keyframe occurring 4 seconds after the previously
selected keyframe may be selected.

[0105] In an alternative embodiment of the present inven-
tion, server 104 may seclect keyframes from the set of
keyframes based upon differences in the contents of the
keyframes. For each sub-segment, server 104 may use
special image processing techniques to determine differ-
ences in the contents of the keyframes extracted for the
sub-segment. If six video keyframes are to be displayed for
each sub-segment, server 104 may then select six keyframes
from the set of extracted keyframes based upon the results
of the image processing techniques. For example, the six
most dissimilar keyframes may be selected for display in
panel 324-2. It should be apparent that various other tech-
niques known to those skilled in the art may also be used to
perform the selection of video keyframes.

[0106] The selected keyframes are then displayed in panel
324-2. Various different formats may be used to display the
selected keyframes in panel 324-2. For example, as shown
in FIG. 3, for each sub-segment, the selected keyframes are
laid out left-to-right and top-to-bottom.

[0107] In an alternative embodiment of the present inven-
tion, the entire multimedia document is divided into sub-
segments of a pre-determined time period. Each sub-seg-
ment is characterized by a start time and an end time
associated with the sub-segment. According to an embodi-
ment of the present invention, the start time of the first
sub-segment corresponds to the start time of the multimedia
document while the end time of the last sub-segment cor-
responds to the end time of the multimedia document. As
described above, server 104 then extracts a set of one or
more video keyframes from the video information stored by
the multimedia document for each sub-segment based upon
the start time and end time associated with the sub-segment.
Server 104 then selects one or more keyframes for display
for each sub-segment. Based upon the position of thumbnail
viewing area lens 314, keyframes that have been selected for
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display and that occur between t, and t, associated with
thumbnail viewing area lens 314 are then displayed in panel
324-2.

[0108] It should be apparent that various other techniques
may also be used for displaying video information in panel
324-2 in alternative embodiments of the present invention.
According to an embodiment of the present invention, the
user may configure the technique to be used for displaying
video information in third viewing area 306.

[0109] In GUI 300 depicted in FIG. 3, each sub-segment
is 8 seconds long and video keyframes corresponding to a
plurality of sub-segments are displayed in panel 324-2. Six
video keyframes are displayed from each sub-segment. For
each sub-segment, the displayed keyframes are laid out in a
left-to-right and top-to-bottom manner.

[0110] 1t should be apparent that, in alternative embodi-
ments of the present invention, the number of panels dis-
played in third viewing area 306 may be more or less than
the number of thumbnail images displayed in second view-
ing area 304. According to an embodiment of the present
invention, the number of panels displayed in third viewing
area 306 is user-configurable.

[0111] According to the teachings of the present invention,
a viewing lens or window 322 (hereinafter referred to as
“panel viewing area lens 322”) is displayed covering or
emphasizing a portion of overview region 306. According to
the teachings of the present invention, multimedia informa-
tion corresponding to the area of third viewing area 306
emphasized by panel viewing area lens 322 is displayed in
fourth viewing area 308. A user may change the position of
panel viewing area lens 322 by sliding or moving lens 322
along third viewing area 306. In response to a change in the
position of panel viewing area lens 322 from a first location
in third viewing area 306 to a second location, the multi-
media information displayed in fourth viewing arca 308 is
automatically updated such that the multimedia information
displayed in fourth viewing area 308 continues to corre-
spond to the area of third viewing area 306 emphasized by
panel viewing area lens 322. Accordingly, a user may use
panel viewing area lens 322 to change the multimedia
information displayed in fourth viewing area 308.

[0112] As described above, a change in the location of
panel viewing area lens 322 also causes a change in the
location of sub-lens 316 such that the area of second viewing
area 304 emphasized by sub-lens 316 continues to corre-
spond to the area of third viewing area 306 emphasized by
panel viewing area lens 322. Likewise, as described above,
a change in the location of sub-lens 316 also causes a change
in the location of panel viewing area lens 322 over third
viewing area 306 such that the area of third viewing area 306
emphasized by panel viewing area lens 322 continues to
correspond to the changed location of sub-lens 316.

[0113] FIG. 5A is a zoomed-in simplified diagram of
panel viewing area lens 322 according to an embodiment of
the present invention. As depicted in FIG. 5A, panel view-
ing area lens 322 is bounded by a first edge 326 and a second
edge 328. Panel viewing area lens 322 emphasizes an area
of third viewing area 306 between edge 326 and edge 328.
Based upon the position of panel viewing area lens 322 over
third viewing area 306, edge 326 corresponds to specific
time “t;” in the multimedia document and edge 328 corre-
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sponds to a specific time “t,” in the multimedia document
where t,>ty and (t; Sty<t,=t,). For example, when panel
viewing area lens 322 is positioned at the start of third
viewing area 306, t; may be equal to t;, and when panel
viewing area lens 322 is positioned at the end of third
viewing area 306, t, may be equal to t,. Accordingly, panel
viewing area lens 322 emphasizes a portion of third viewing
area 306 between times t; and t,. According to an embodi-
ment of the present invention, multimedia information cor-
responding to the time segment between t; and t, (which is
emphasized or covered by panel viewing area lens 322) is
displayed in fourth viewing area 308. When the position of
panel viewing area lens 322 is changed along third viewing
area 306 in response to user input, the information displayed
in fourth viewing area 308 may be updated such that the
multimedia information displayed in fourth viewing area
308 continues to correspond to the area of third viewing area
306 emphasized by panel viewing area lens 322. Third
viewing area 306 thus provides a context and indicates the
location of the multimedia information displayed in fourth
viewing area 308 within the multimedia document.

[0114] According to an embodiment of the present inven-
tion, a particular line of text (or one or more words from the
last line of text) emphasized by panel viewing area lens 322
may be displayed on a section of lens 322. For example, as
depicted in FIGS. SA and 3, the last line of text 330“Envi-
ronment is a national” that is emphasized by panel viewing
area lens 322 in panel 324-1 is displayed in bolded style on
panel viewing area lens 322.

[0115] According to an embodiment of the present inven-
tion, special features may be attached to panel viewing area
lens 322 to facilitate browsing and navigation of the multi-
media document. As shown in FIG. 5A, a“play/pause but-
ton”332 and a “lock/unlock button”334 are provided on
panel viewing area lens 322 according to an embodiment of
the present invention. Play/Pause button 332 allows the user
to control playback of the video information from panel
viewing area lens 322. Lock/Unlock button 334 allows the
user to switch the location of the video playback from area
340-1 of fourth viewing area 308 to a reduced window on
top of panel viewing area lens 322.

[0116] FIG. 5B is a simplified example of panel viewing
area lens 322 with it’s lock/unlock button 334 activated or
“locked” (i.e., the video playback is locked onto panel
viewing area lens 322) according to an embodiment of the
present invention. As depicted in FIG. 5B, in the locked
mode, the video information is played back on a window
336 on lens 322. In the embodiment depicted in FIG. 5B, the
portion of panel viewing area lens 322 over panel 342-2 is
expanded in size beyond times t; and t, to accommodate
window 336. According to an embodiment of the present
invention, the video contents displayed in window 336
correspond to the contents displayed in area 340-1 of fourth
viewing area 308.

[0117] According to an embodiment of the present inven-
tion, window 336 has transparent borders so that portions of
the underlying third viewing area 306 (c.g., the keyframes
displayed in panel 324-2) can be seen. This helps to maintain
the user’s location focus while viewing third viewing area
306. The user may use play/pause button 332 to start and
stop the video displayed in window 336. The user may
change the location of panel viewing area lens 322 while the
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video is being played back in window 336. A change in the
location of panel viewing area lens 322 causes the video
played back in window 336 to change corresponding to the
new location of panel viewing area lens 322. The video
played back in window 336 corresponds to the new time
values t; and t, associated with panel viewing area lens 322.

[0118] FIG. 5C is a simplified example of panel viewing
area lens 322 wherein a representative video keyframe is
displayed on panel viewing area lens 322 according to an
embodiment of the present invention. In this embodiment
server 104 analyzes the video keyframes of panel 324-2
emphasized or covered by panel viewing area lens 322 and
determines a particular keyframe 338 that is most represen-
tative of the keyframes emphasized by panel viewing area
lens 322. The particular keyframe is then displayed on a
section of panel viewing area lens 322 covering panel 324-2.
In the embodiment depicted in FIG. 5C, the portion of panel
viewing area lens 322 over panel 342-2 is expanded in size
beyond times t; and t, to accommodate display of keyframe
338.

[0119] As described above, multimedia information cor-
responding to the section of third viewing area 306 covered
by panel viewing area lens 322 (i.e., multimedia information
occurring in the time segment between t; and t,) is displayed
in fourth viewing area 308. As depicted in FIG. 3, fourth
viewing area 308 may comprise one or more sub viewing
areas 340 (e.g., 340-1, 340-2, and 340-3). According to an
embodiment of the present invention, one or more of sub-
regions 340 may display a particular type of information
included in the multimedia information corresponding to the
section of third viewing area 306 emphasized by panel
viewing area lens 322.

[0120] For example, as depicted in FIG. 3, video infor-
mation corresponding to (or starting from) the video infor-
mation emphasized by panel viewing area lens 322 in third
viewing area 306 is displayed in sub viewing area 340-1.
According to an embodiment of the present invention, video
information starting at time t, (time corresponding to the top
edge of panel viewing area lens 322) may be played back in
sub viewing area 340-1. In alternative embodiments, the
video information played back in area 340-1 may start at
time t, or some other user-configurable time between t; and
t,. The playback of the video in sub viewing area 340-1 may
be controlled using control bar 342. Control bar 342 pro-
vides a plurality of controls including controls for playing,
pausing, stopping, rewinding, and forwarding the video
played in sub viewing area 340-1. The current time and
length 344 of the video being played in area 340-1 is also
displayed. Information identifying the name of the video
346, the date 348 the video was recorded, and the type of the
video 350 is also displayed.

[0121] In alternative embodiments of the present inven-
tion, instead of playing back video information, a video
keyframe from the video keyframes emphasized by panel
viewing area lens 322 in panel 324-2 is displayed in sub
viewing area 340-1. According to an embodiment of the
present invention, the keyframe displayed in area 340-1
represents a keyframe that is most representative of the
keyframes emphasized by panel viewing area lens 322.

[0122] According to an embodiment of the present inven-
tion, text information (e.g., CC text, transcript of audio
information, text representation of some other type of infor-
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mation included in the multimedia information, etc.) empha-
sized by panel viewing area lens 322 in third viewing area
306 is displayed in sub viewing area 340-2. According to an
embodiment of the present invention, sub viewing area
340-2 displays text information that is displayed in panel
324-1 and emphasized by panel viewing area lens 322. As
described below, various types of information may be dis-
played in sub viewing area 340-3.

[0123] Additional information related to the multimedia
information stored by the multimedia document may be
displayed in fifth viewing area 310 of GUI 300. For
example, as depicted in FIG. 3, words occurring in the text
information included in the multimedia information dis-
played by GUI 300 are displayed in area 352 of fifth viewing
area 310. The frequency of each word in the multimedia
document is also displayed next to each word. For example,
the word “question” occurs seven times in the multimedia
information CC text. Various other types of information
related to the multimedia information may also be displayed
in fifth viewing area 310.

[0124] According to an embodiment of the present inven-
tion, GUI 300 provides features that enable a user to search
for one or more words that occur in the text information
(e.g., CC text, transcript of audio information, a text repre-
sentation of some other type of information included in the
multimedia information) extracted from the multimedia
information. For example, a user can enter one or more
query words in input field 354 and upon selecting “Find”
button 356, server 104 analyzes the text information
extracted from the multimedia information stored by the
multimedia document to identify all occurrences of the one
or more query words entered in field 354. The occurrences
of the one or more words in the multimedia document are
then highlighted when displayed in second viewing area
304, third viewing area 306, and fourth viewing area 308.
For example, according to an embodiment of the present
invention, all occurrences of the query words are highlighted
in thumbnail image 312-1, in panel 324-1, and in sub
viewing area 340-2. In alternative embodiments of the
present invention, occurrences of the one or more query
words may also be highlighted in the other thumbnail
images displayed in second viewing area 304, panels dis-
played in third viewing area 306, and sub viewing areas
displayed in fourth viewing area 308.

[0125] The user may also specify one or more words to be
highlighted in the multimedia information displayed in GUI
300. For example, a user may select one or more words to
be highlighted from area 352. All occurrences of the key-
words selected by the user in area 352 are then highlighted
in second viewing area 304, third viewing area 306, and
fourth viewing area 308. For example, as depicted in FIG.
6, the user has selected the word “National” in area 352. In
response to the user’s selection, according to an embodiment
of the present invention, all occurrences of the word
“National” are highlighted in second viewing area 304, third
viewing area 306, and third viewing area 306.

[0126] According to an embodiment of the present inven-
tion, lines of text 360 that comprise the user-selected
word(s) (or query words entered in field 354) are displayed
in sub viewing area 340-3 of fourth viewing area 308. For
each line of text, the time 362 when the line occurs (or the
timestamp associated with the line of text) in the multimedia
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document is also displayed. The timestamp associated with
the line of text generally corresponds to the timestamp
associated with the first word in the line.

[0127] For each line of text, one or more words surround-
ing the selected or query word(s) are displayed. According
to an embodiment of the present invention, the number of
words surrounding a selected word that is displayed in area
340-3 is user configurable. For example, in GUI 300
depicted in FIG. 6, a user can specify the number of
surrounding words to be displayed in area 340-3 using
control 364. The number specified by the user indicates the
number of words that occur before the select word and the
number of words that occur after the selected word that are
to be displayed. In the embodiment depicted in FIG. 6,
control 364 is a slider bar that can be adjusted between a
minimum value of “3” and a maximum value of “10”. The
user can specify the number of surrounding words to be
displayed by adjusting slider bar 364. For example, if the
slider bar is set to “3”, then three words that occur before a
selected word and three words that occur after the selected
word will be displayed in area 340-3. The minimum and
maximum values are user configurable.

[0128] Further, GUI 300 depicted in FIG. 6 comprises an
area 358 sandwiched between thumbnail images 312-1 and
312-2 that indicates locations of occurrences of the query
words or other words specified by the user. For example,
area 358 comprises markers indicating the locations of word
“National” in thumbnail image 312-1. The user can then use
either thumbnail viewing area lens 314, or panel viewing
area lens 322 to scroll to a desired location within the
multimedia document. FIG. 7 depicts a simplified zoomed-
in view of second viewing area 304 showing areca 358
according to an embodiment of the present invention. As
depicted in FIG. 7, area 358 (or channel 358) comprises
markers 360 indicating locations in thumbnail image 312-1
that comprise occurrences of the word “National”. In alter-
native embodiments of the present invention, markers in
channel 358 may also identify locations of the user-specified
words or phrases in the other thumbnail images displayed in
second viewing area 304. In alternative embodiments, loca-
tions of occurrences of the query words or other words
specified by the user may be displayed on thumbnail images
312 (as depicted in FIG. 20A).

[0129] As shown in FIG. 6, the position of thumbnail
viewing area lens 314 has been changed with respect to FIG.
3. In response to the change in position of thumbnail
viewing area lens 314, the multimedia information displayed
in third viewing area 306 has been changed to correspond to
the section of second viewing area 304 emphasized by
thumbnail viewing area lens 314. The multimedia informa-
tion displayed in fourth viewing area 308 has also been
changed corresponding to the new location of panel viewing
area lens 322.

[0130] According to an embodiment of the present inven-
tion, multimedia information displayed in GUI 300 that is
relevant to user-specified topics of interest is highlighted or
annotated. The annotations or highlights provide visual
indications of information that is relevant to or of interest to
the user. GUI 300 thus provides a convenient tool that allows
auser to readily locate portions of the multimedia document
that are relevant to the user.

[0131] According to an embodiment of the present inven-
tion, information specifying topics that are of interest or are
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relevant to the user may be stored in a user profile. One or
more words or phrases may be associated with each topic of
interest. Presence of the one or more words and phrases
associated with a particular user-specified topic of interest
indicates presence of information related to the particular
topic. For example, a user may specify two topics of
interest—“George W. Bush” and “Energy Crisis”. Words or
phrases associated with the topic “George Bush” may
include “President Bush,”“the President,”“Mr. Bush,” and
other like words and phrases. Words or phrases associated
with the topic “Energy Crisis” may include “industrial
pollution,”natural  pollution,”“clean up the sources,
”“amount of pollution,”“air pollution”, “electricity,”“power-
generating plant,” or the like. Probability values may be
associated with each of the words or phrases indicating the
likelihood of the topic of interest given the presence of the
word or phrase. Various tools may be provided to allow the
user to configure topics of interest, to specify keywords and
phrases associated with the topics, and to specify probability
values associated with the keywords or phrases.

[0132] It should be apparent that various other techniques
known to those skilled in the art may also be used to model
topics of interest to the user. These techniques may include
the use of Bayesian networks, relevance graphs, or the like.
Techniques for determining sections relevant to user-speci-
fied topics, techniques for defining topics of interest, tech-
niques for associating keywords and/or key phrases and
probability values are described in U.S. application Ser. No.
08/995,616, filed Dec. 22, 1997, the entire contents of which
are herein incorporated by reference for all purposes.

[0133] According to an embodiment of the present inven-
tion, in order to identify locations in the multimedia docu-
ment related to user-specified topics of interest, server 104
searches the multimedia document to identify locations
within the multimedia document of words or phrases asso-
ciated with the topics of interest. As described above,
presence of words and phrases associated with a particular
user-specified topic of interest in the multimedia document
indicate presence of the particular topic relevant to the user.
The words and phrases that occur in the multimedia docu-
ment and that are associated with user specified topics of
interest are annotated or highlighted when displayed by GUI
300.

[0134] FIG. 8 depicts an example of a simplified GUI 800
in which multimedia information that is relevant to one or
more topics of interest to a user is highlighted (or annotated)
when displayed in GUI 800 according to an embodiment of
the present invention. GUI 800 depicted in FIG. 8 is merely
illustrative of an embodiment of the present invention and
does not limit the scope of the invention as recited in the
claims. One of ordinary skill in the art would recognize other
variations, modifications, and alternatives.

[0135] Inthe embodiment depicted in FIG. 8, the user has
specified four topics of interest 802. A label 803 identifies
each topic. The topics specified in GUI 800 include “Energy
Crisis,” Assistive Tech,”“George W. Bush.” and “Nepal.” In
accordance with the teachings of the present invention,
keywords and key phrases relevant to the specified topics are
highlighted in second viewing area 304, third viewing area
306, and fourth viewing area 308. Various different tech-
niques may be used to highlight or annotate the keywords
and/or key phrases related to the topics of interest. Accord-
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ing to an embodiment of the present invention, different
colors and styles (e.g., bolding, underlining, different font
size, etc.) may be used to highlight words and phrases
related to user-specified topics. For example, each topic may
be assigned a particular color and content related to a
particular topic might be highlighted using the particular
color assigned to the particular topic. For example, as
depicted in FIG. 8, a first color is used to highlight words
and phrases related to the “Energy Crisis” topic of interest,
a second color is used to highlight words and phrases related
to the “Assistive Tech” topic of interest, a third color is used
to highlight words and phrases related to the “George W.
Bush” topic of interest, and a fourth color is used to highlight
words and phrases related to the “Nepal” topic of interest.

[0136] According to an embodiment of the present inven-
tion, server 104 searches the text information (e.g., CC text,
transcript of audio information, or a text representation of
some other type of information included in the multimedia
information) extracted from the multimedia information to
locate words or phrases relevant to the user topics. If server
104 finds a word or phrase in the text information that is
associated with a topic of interest, the word or phrase is
annotated or highlighted when displayed in GUI 800. As
described above, several different techniques may be used to
annotate or highlight the word or phrase. For example, the
word or phrase may be highlighted, bolded, underlined,
demarcated using sidebars or balloons, font may be changed,
etc.

[0137] Keyframes (representing video information of the
multimedia document) that are displayed by the GUI and
that are related to user specified topics of interest may also
be highlighted. According to an embodiment of the present
invention, server system 104 may use OCR techniques to
extract text from the keyframes extracted from the video
information included in the multimedia information. The
text output of the OCR techniques may then be compared
with words or phrases associated with one or more user-
specified topics of interest. If there is a match, the keyframe
containing the matched word or phrase (i.e., the keyframe
from which the matching word or phrase was extracted by
OCR techniques) may be annotated or highlighted when the
keyframe is displayed in GUI 800 either in second viewing
area 304, third viewing area 306, or fourth viewing arca 308
of GUI 800. Several different techniques may be used to
annotate or highlight the keyframe. For example, a special
box may be drawn around a keyframe that is relevant to a
particular topic of interest. The color of the box may
correspond to the color associated with the particular topic
of interest. The matching text in the keyframe may also be
highlighted or underlined or displayed in reverse video. As
described above, the annotated or highlighted keyframes
displayed in second viewing area 304 (e.g., the keyframes
displayed in thumbnail image 312-2 in FIG. 3) may be
identified by markers displayed in channel area 358. In
alternative embodiments, the keyframes may be annotated
or highlighted in thumbnail image 312-2.

[0138] According to an embodiment of the present inven-
tion, as shown in FIG. 8, a relevance indicator 804 may also
be displayed for each user topic. For a particular topic, the
relevance indicator for the topic indicates the degree of
relevance (or a relevancy score) of the multimedia document
to the particular topic. For example, as shown in FIG. 8, the
number of bars displayed in a relevance indicator associated
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with a particular topic indicates the degree of relevance of
the multimedia document to the particular topic. Accord-
ingly, the multimedia document displayed in GUI 800 is
most relevant to user topic “Energy Crisis” (as indicated by
four bars) and least relevant to user topic “Nepal” (indicated
by one bar). Various other techniques (e.g., relevance scores,
bar graphs, different colors, etc.) may also be used to
indicate the degree of relevance of each topic to the multi-
media document.

[0139] According to an embodiment of the present inven-
tion, the relevancy score for a particular topic may be
calculated based upon the frequency of occurrences of the
words and phrases associated with the particular topic in the
multimedia information. Probability values associated with
the words or phrases associated with the particular topic may
also be used to calculate the relevancy score for the par-
ticular topic. Various techniques known to those skilled in
the art may also be used to determine relevancy scores for
user specified topics of interest based upon the frequency of
occurrences of words and phrases associated with a topic in
the multimedia information and the probability values asso-
ciated with the words or phrases. Various other techniques
known to those skilled in the art may also be used to
calculate the degree of relevancy of the multimedia docu-
ment to the topics of interest.

[0140] As previously stated, a relevance indicator is used
to display the degree or relevancy or relevancy score to the
user. Based upon information displayed by the relevance
indicator, a user can easily determine relevance of multime-
dia information stored by a multimedia document to topics
that may be specified by the user.

[0141] FIG. 9 depicts a simplified user interface 900 for
defining a topic of interest according to an embodiment of
the present invention. User interface 900 may be invoked by
selecting an appropriate command from first viewing area
302. GUI 900 depicted in FIG. 9 is merely illustrative of an
embodiment of the present invention and does not limit the
scope of the invention as recited in the claims. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives.

[0142] A user may specify a topic of interest in field 902.
A label identifying the topic of interest can be specified in
field 910. The label specified in field 910 is displayed in the
GUI generated according to the teachings of the present
invention to identify the topic of interest. A list of keywords
and/or phrases associated with the topic specified in field
902 is displayed in area 908. A user may add new keywords
to the list, modify one or more keywords in the list, or
remove one or more keywords from the list of keywords
associated with the topic of interest. The user may specify
new keywords or phrases to be associated with the topic of
interest in field 904. Selection of “Add” button 906 adds the
keywords or phrases specified in field 904 to the list of
keywords previously associated with a topic. The user may
specify a color to be used for annotating or highlighting
information relevant to the topic of interest by selecting the
color in area 912. For example, in the embodiment depicted
in FIG. 9, locations in the multimedia document related to
“Assistive Technology” will be annotated or highlighted in
blue color.

[0143] According to the teachings of the present inven-
tion, various different types of information included in
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multimedia information may be displayed by the GUI gen-
erated by server 104. FIG. 10 depicts a simplified user
interface 1000 that displays multimedia information stored
by a meeting recording according to an embodiment of the
present invention. It should be apparent that GUI 1000
depicted in FIG. 10 is merely illustrative of an embodiment
incorporating the present invention and does not limit the
scope of the invention as recited in the claims. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives.

[0144] The multimedia information stored by the meeting
recording may comprise video information, audio informa-
tion and possibly CC text information, slides information,
and other type of information. The slides information may
comprise information related to slides (e.g., a PowerPoint
presentation slides) presented during the meeting. For
example, slides information may comprise images of slides
presented at the meeting. As shown in FIG. 10, second
viewing area 304 comprises three thumbnail images 312-1,
312-2, and 312-3. Text information (e.g., CC text informa-
tion, a transcript of audio information included in the
meeting recording, or a text representation of some other
type of information included in the meeting recording)
extracted from the meeting recording multimedia informa-
tion is displayed in thumbnail image 312-1. Video key-
frames extracted from the video information included in the
meeting recording multimedia information are displayed in
thumbnail image 312-2. Slides extracted from the slides
information included in the multimedia information are
displayed in thumbnail image 312-3. The thumbnail images
are temporally aligned with one another. The information
displayed in thumbnail image 312-4 provides additional
context for the video and text information in that, the user
can view presentation slides that were presented at various
times throughout the meeting recording.

[0145] Third viewing area 306 comprises three panels
324-1, 324-2, and 324-3. Panel 324-1 displays text infor-
mation corresponding to the section of thumbnail image
312-1 emphasized or covered by thumbnail viewing area
lens 314. Panel 324-2 displays video keyframes correspond-
ing to the section of thumbnail image 312-2 emphasized or
covered by thumbnail viewing area lens 314. Panel 324-3
displays one or more slides corresponding to the section of
thumbnail image 312-3 emphasized or covered by thumbnail
viewing area lens 314. The panels are temporally aligned
with one another.

[0146] Fourth viewing area 308 comprises three sub-
viewing areas 340-1, 340-2, and 340-3. Sub viewing area
340-1 displays video information corresponding to the sec-
tion of panel 324-2 covered by panel viewing area lens 322.
As described above, sub-viewing area 340-1 may display a
keyframe corresponding to the emphasized portion of panel
324-2. Alternatively, video based upon the position of panel
viewing area lens 322 may be played back in area 340-1.
According to an embodiment of the present invention, time
t; associated with lens 322 is used as the start time for
playing the video in area 340-1 of fourth viewing area 308.
A panoramic shot 1002 of the meeting room (which may be
recorded using a 360 degrees camera) is also displayed in
area 340-1 of fourth viewing area 308. Text information
emphasized by panel viewing area lens 322 in panel 324-1
is displayed in area 340-2 of fourth viewing area 308. One
or more slides emphasized by panel viewing area lens 322
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in panel 324-3 are displayed in area 340-3 of fourth viewing
area 308. According to an embodiment of the present
invention, the user may also select a particular slide from
panel 324-3 by clicking on the slide. The selected slide is
then displayed in area 340-3 of fourth viewing area 308.

[0147] According to an embodiment of the present inven-
tion, the user can specify the types of information included
in the multimedia document that are to be displayed in the
GUI. For example, the user can turn on or off slides related
information (i.e., information displayed in thumbnail 312-3,
panel 324-3, and area 340-3 of fourth viewing area 308)
displayed in GUI 1000 by selecting or deselecting “Slides”
button 1004. If a user deselects slides information, then
thumbnail 312-3 and panel 324-3 are not displayed by GUI
1000. Thumbnail 312-3 and panel 324-3 are displayed by
GUI 1000 if the user selects button 1004. Button 1004 thus
acts as a switch for displaying or not displaying slides
information. In a similar manner, the user can also control
other types of information displayed by a GUI generated
according to the teachings of the present invention. For
example, features may be provided for turning on or off
video information, text information, and other types of
information that may be displayed by GUI 1000.

[0148] FIG. 11 depicts a simplified user interface 1100
that displays multimedia information stored by a multimedia
document according to an embodiment of the present inven-
tion. It should be apparent that GUI 1100 depicted in FIG.
11 is merely illustrative of an embodiment incorporating the
present invention and does not limit the scope of the
invention as recited in the claims. One of ordinary skill in the
art would recognize other variations, modifications, and
alternatives.

[0149] The multimedia document whose contents are dis-
played in GUI 1100 comprises video information, audio
information or CC text information, slides information, and
whiteboard information. The whiteboard information may
comprise images of text and drawings drawn on a white-
board. As shown in FIG. 11, second viewing area 304
comprises four thumbnail images 312-1, 312-2, 312-3, and
312-4. Text information (e.g., CC text information, or a
transcript of audio information included in the meeting
recording, or a text representation of some other type of
information included in the multimedia information)
extracted from the multimedia document is displayed in
thumbnail image 312-1. Video keyframes extracted from the
video information included in the multimedia document are
displayed in thumbnail image 312-2. Slides extracted from
the slides information included in the multimedia informa-
tion are displayed in thumbnail image 312-3. Whiteboard
images extracted from the whiteboard information included
in the multimedia document are displayed in thumbnail
image 312-4. The thumbnail images are temporally aligned
with one another.

[0150] Third viewing area 306 comprises four panels
324-1, 324-2, 324-3, and 324-4. Panel 324-1 displays text
information corresponding to the section of thumbnail image
312-1 emphasized or covered by thumbnail viewing area
lens 314. Panel 324-2 displays video keyframes correspond-
ing to the section of thumbnail image 312-2 emphasized or
covered by thumbnail viewing area lens 314. Panel 324-3
displays one or more slides corresponding to the section of
thumbnail image 312-3 emphasized or covered by thumbnail
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viewing area lens 314. Panel 324-4 displays one or more
whiteboard images corresponding to the section of thumb-
nail image 312-4 emphasized or covered by thumbnail
viewing area lens 314. The panels are temporally aligned
with one another.

[0151] Fourth viewing area 308 comprises three sub-
viewing areas 340-1, 340-2, and 340-3. Area 340-1 displays
video information corresponding to the section of panel
324-2 covered by panel viewing area lens 322. As described
above, sub-viewing area 340-1 may display a keyframe or
play back video corresponding to the emphasized portion of
panel 324-2. According to an embodiment of the present
invention, time t5 (as described above) associated with lens
322 is used as the start time for playing the video in area
340-1 of fourth viewing area 308. A panoramic shot 1102 of
the location where the multimedia document was recorded
(which may be recorded using a 360 degrees camera) is also
displayed in area 340-1 of fourth viewing area 308. Text
information emphasized by panel viewing area lens 322 in
panel 324-1 is displayed in area 340-2 of fourth viewing area
308. Slides emphasized by panel viewing area lens 322 in
panel 324-3 or whiteboard images emphasized by panel
viewing area lens 322 in panel 324-4 may be displayed in
area 340-3 of fourth viewing area 308. In the embodiment
depicted in FIG. 11, a whiteboard image corresponding to
the section of panel 324-4 covered by panel viewing area
lens 322 is displayed in area 340-3. According to an embodi-
ment of the present invention, the user may also select a
particular slide from panel 324-3 or select a particular
whiteboard image from panel 324-4 by clicking on the slide
or whiteboard image. The selected slide or whiteboard
image is then displayed in area 340-3 of fourth viewing area
308.

[0152] As described above, according to an embodiment
of the present invention, the user can specify the types of
information from the multimedia document that are to be
displayed in the GUI For example, the user can turn on or
off a particular type of information displayed by the GUI.
“WB” button 1104 allows the user to turn on or off white-
board related information (i.e., information displayed in
thumbnail image 312-4, panel 324-4, and area 340-3 of
fourth viewing area 308) displayed in GUI 1000.

[0153] FIG. 12 depicts a simplified user interface 1200
that displays contents of a multimedia document according
to an embodiment of the present invention. It should be
apparent that GUI 1200 depicted in FIG. 12 is merely
illustrative of an embodiment incorporating the present
invention and does not limit the scope of the invention as
recited in the claims. One of ordinary skill in the art would
recognize other variations, modifications, and alternatives.

[0154] As depicted in FIG. 12, preview areas 1202 and
1204 are provided at the top and bottom of third viewing
area 306. In this embodiment, panel viewing area lens 322
can be moved along third viewing area 306 between edge
1206 of preview area 1202 and edge 1208 of preview area
1204. Preview areas 1202 and 1204 allow the user to
preview the contents displayed in third viewing area 306
when the user scrolls the multimedia document using panel
viewing area lens 322. For example, as the user is scrolling
down the multimedia document using panel viewing area
lens 322, the user can see upcoming contents in preview area
1204 and see the contents leaving third viewing area 306 in
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preview area 1202. If the user is scrolling up the multimedia
document using panel viewing area lens 322, the user can
see upcoming contents in preview area 1202 and see the
contents leaving third viewing area 306 in preview area
1204. According to an embodiment of the present invention,
the size (or length) of each preview region can be changed
and customized by the user. For example, in GUI 1200
depicted in FIG. 12, a handle 1210 is provided that can be
used by the user to change the size of preview region 1204.
According to an embodiment of the present invention,
preview areas may also be provided in second viewing area
304.

[0155] FIG. 13 depicts a simplified user interface 1300
that displays contents of a multimedia document according
to an embodiment of the present invention. It should be
apparent that GUI 1300 depicted in FIG. 13 is merely
illustrative of an embodiment incorporating the present
invention and does not limit the scope of the invention as
recited in the claims. One of ordinary skill in the art would
recognize other variations, modifications, and alternatives.

[0156] As depicted in FIG. 13, text information is dis-
played in panel 324-1 of third viewing area 306 in com-
pressed format, i.e., the white spaces between the text lines
have been removed. This enhances the readability of the text
information. The lines of text displayed in panel 324-1 are
then used to determine the video frames to be displayed in
panel 324-2. According to an embodiment of the present
invention, a timestamp is associated with each line of text
displayed in panel 324-1. The timestamp associated with a
line of text represents the time when the text occurred in the
multimedia document being displayed by GUI 1300. In one
embodiment, the timestamp associated with a line of text
corresponds to the timestamp associated with the first word
in the line of text. The lines of text displayed in panel 324-1
are then grouped into groups, with each group comprising a
pre-determined number of lines.

[0157] Video keyframes are then extracted from the video
information stored by the multimedia document for each
group of lines depending on time stamps associated with
lines in the group. According to an embodiment of the
present invention, server 104 determines a start time and an
end time associated with each group of lines. A start time for
a group corresponds to a time associated with the first (or
earliest) line in the group while an end time for a group
corresponds to the time associated with the last line (or
latest) line in the group. In order to determine keyframes to
be displayed in panel 324-2 corresponding to a particular
group of text lines, server 104 extracts a set of one or more
video keyframes from the portion of the video information
occurring between the start and end time associated with the
particular group. One or more keyframes are then selected
from the extracted set of video keyframes to be displayed in
panel 324-2 for the particular group. The one or more
selected keyframes are then displayed in panel 324-1 proxi-
mal to the group of lines displayed in panel 324-1 for which
the keyframes have been extracted.

[0158] For example, in FIG. 13, the lines displayed in
panel 324-1 are divided into groups wherein each group
comprises 4 lines of text. For each group, the time stamp
associated with the first line in the group corresponds to the
start time for the group while the time stamp associated with
the fourth line in the group corresponds to the end time for
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the group of lines. Three video keyframes are displayed in
panel 324-2 for each group of four lines of text displayed in
panel 324-1 in the embodiment depicted in FIG. 13. Accord-
ing to an embodiment of the present invention, the three
video keyframes corresponding to a particular group of lines
correspond to the first, middle, and last keyframe from the
set of keyframes extracted from the video information
between the start and end times of the particular group. As
described above, various other techniques may also be used
to select the video keyframes that are displayed in panel
324-2. For each group of lines displayed in panel 324-1, the
keyframes corresponding to the group of lines are displayed
such that the keyframes are temporally aligned with the
group of lines. In the embodiment depicted in FIG. 13, the
height of keyframes for a group of lines is approximately
equal to the vertical height of the group of lines.

[0159] The number of text lines to be included in a group
is user configurable. Likewise, the number of video key-
frames to be extracted for a particular group of lines is also
user configurable. Further, the video keyframes to be dis-
played in panel 324-2 for each group of lines can also be
configured by the user of the present invention.

[0160] The manner in which the extracted keyframes are
displayed in panel 324-2 is also user configurable. Different
techniques may be used to show the relationships between a
particular group of lines and video keyframes displayed for
the particular group of lines. For example, according to an
embodiment of the present invention, a particular group of
lines displayed in panel 324-1 and the corresponding video
keyframes displayed in panel 324-2 may be color-coded or
displayed using the same color to show the relationship.
Various other techniques known to those skilled in the art
may also be used to show the relationships.

[0161] GUI Generation Technique According to an
Embodiment of the Present Invention

[0162] The following section describes techniques for
generating a GUI (e.g., GUI 300 depicted in FIG. 3)
according to an embodiment of the present invention. For
purposes of simplicity, it is assumed that the multimedia
information to be displayed in the GUI comprises video
information, audio information, and CC text information.
The task of generating GUI 300 can be broken down into the
following tasks: (a) displaying thumbnail 312-1 displaying
text information extracted from the multimedia information
in second viewing area 304; (b) displaying thumbnail 312-2
displaying video keyframes extracted from the video infor-
mation included in the multimedia information; (c) display-
ing thumbnail viewing area lens 314 emphasizing a portion
of second viewing area 304 and displaying information
corresponding to the emphasized portion of second viewing
area 304 in third viewing area 306, and displaying panel
viewing area lens 322 emphasizing a portion of third view-
ing area 306 and displaying information corresponding to
the emphasized portion of third viewing area 306 in fourth
viewing area 308; and (d) displaying information in fifth
viewing area 310.

[0163] FIG. 14 is a simplified high-level flowchart 1400
depicting a method of displaying thumbnail 312-1 in second
viewing area 304 according to an embodiment of the present
invention. The method depicted in FIG. 14 may be per-
formed by server 104, by client 102, or by server 104 and
client 102 in combination. For example, the method may be
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executed by software modules executing on server 104 or on
client 102, by hardware modules coupled to server 104 or to
client 102, or combinations thercof. In the embodiment
described below, the method is performed by server 104.
The method depicted in FIG. 14 is merely illustrative of an
embodiment incorporating the present invention and does
not limit the scope of the invention as recited in the claims.
One of ordinary skill in the art would recognize other
variations, modifications, and alternatives.

[0164] As depicted in FIG. 14, the method is initiated
when server 104 accesses multimedia information to be
displayed in the GUI (step 1402). As previously stated, the
multimedia information may be stored in a multimedia
document accessible to server 104. As part of step 1402,
server 104 may receive information (e.g., a filename of the
multimedia document) identifying the multimedia document
and the location (e.g., a directory path) of the multimedia
document. A user of the present invention may provide the
multimedia document identification information. Server 104
may then access the multimedia document based upon the
provided information. Alternatively, server 104 may receive
the multimedia information to be displayed in the GUI in the
form of a streaming media signal, a cable signal, etc. from
a multimedia information source. Server system 104 may
then store the multimedia information signals in a multime-
dia document and then use the stored document to generate
the GUI according to the teachings of the present invention.

[0165] Server 104 then extracts text information from the
multimedia information accessed in step 1402 (step 1404).
If the multimedia information accessed in step 1402 com-
prises CC text information, then the text information corre-
sponds to CC text information that is extracted from the
multimedia information. If the multimedia information
accessed in step 1402 does not comprise CC text informa-
tion, then in step 1404, the audio information included in the
multimedia information accessed in step 1402 is transcribed
to generate a text transcript for the audio information. The
text transcript represents the text information extracted in
step 1404. The text information extracted in step 1404 may
also be a text representation of some other type of informa-
tion included in the multimedia information.

[0166] The text information determined in step 1404 com-
prises a collection of lines with each line comprising one or
more words. Each word has a timestamp associated with it
indicating the time of occurrence of the word in the multi-
media information. The timestamp information for each
word is included in the CC text information. Alternatively,
if the text represents a transcription of audio information, the
timestamp information for each word may be determined
during the audio transcription process. Alternatively, if the
text information represents a text representation of some
other type of information included in the multimedia infor-
mation, then the time stamp associated with the other type
of information may be determined.

[0167] As part of step 1404, each line is assigned a start
time and an end time based upon words that are included in
the line. The start time for a line corresponds to the times-
tamp associated with the first word occurring in the line, and
the end time for a line corresponds to the timestamp asso-
ciated with the last word occurring in the line.

[0168] The text information determined in step 1404,
including the timing information, is then stored in a memory
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location accessible to server 104 (step 1406). In one embodi-
ment, a data structure (or memory structure) comprising a
linked list of line objects is used to store the text information.
Each line object comprises a linked list of words contained
in the line. Timestamp information associated with the
words and the lines is also stored in the data structure. The
information stored in the data structure is then used to
generate GUI 300.

[0169] Server 104 then determines a length or height (in
pixels) of a panel (hereinafter referred to as “the text
canvas”) for drawing the text information (step 1408). In
order to determine the length of the text canvas, the duration
(“duration”) of the multimedia information (or the duration
of the multimedia document storing the multimedia docu-
ment) in seconds is determined. A vertical pixels-per-second
of time (“pps”) value is also defined. The “pps” determines
the distance between lines of text drawn in the text canvas.
The value of pps thus depends on how close the user wants
the lines of text to be to each other when displayed and upon
the size of the font to be used for displaying the text.
According to an embodiment of the present invention, a 5
pps value is specified with a 6 point font. The overall height
(in pixels) of the text canvas (“textCanvasHeight™) is deter-
mined as follows:

textCanvasHeight=duration*pps

[0170] For example, if the duration of the multimedia
information is 1 hour (i.e., 3600 seconds) and for apps value
of 5, the height of the text canvas (textCanvasHeight) is
18000 pixels (3600%5).

[0171] Multipliers are then calculated for converting pixel
locations in the text canvas to seconds and for converting
seconds to pixels locations in the text canvas (step 1410). A
multiplier “pix_m” is calculated for converting a given time
value (in seconds) to a particular vertical pixel location in
the text canvas. The pix_m multiplier can be used to
determine a pixel location in the text canvas corresponding
to a particular time value. The value of pix_m is determined
as follows:

pix_m=textCanvasHeight/duration

[0172] For example, if duration=3600 seconds and text-
CanvasHeight=18000 pixels, then pix_m=18000/3600=5.

[0173] A multiplier “sec_m” is calculated for converting a
particular pixel location in the text canvas to a correspond-
ing time value. The sec_m multiplier can be used to deter-
mine a time value for a particular pixel location in the text
canvas. The value of sec_m is determined as follows:

sec__m=duration/textCanvasHeight

[0174] For example, if duration=3600 seconds and text-
CanvasHeight=18000 pixels, then sec_m=3600/18000=0.2.

[0175] The multipliers calculated in step 1410 may then be
used to convert pixels to seconds and seconds to pixels. For
example, the pixel location in the text canvas of an event
occurring at time t=1256 seconds in the multimedia infor-
mation is: 1256*pix_m=1256*5=6280 pixels from the top of
the text canvas. The number of seconds corresponding to a
pixel location p=231 in the text canvas is: 231*sec_m=
231*0.2=46.2 seconds.

[0176] Based upon the height of the text canvas deter-
mined in step 1408 and the multipliers generated in step
1410, positional coordinates (horizontal (X) and vertical (Y)
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coordinates) are then calculated for words in the text infor-
mation extracted in step 1404 (step 1412). As previously
stated, information related to words and lines and their
associated timestamps may be stored in a data structure
accessible to server 104. The positional coordinate values
calculated for each word might also be stored in the data
structure.

[0177] The Y (or vertical) coordinate (W,) for a word is
calculated by multiplying the timestamp (W) (in seconds)
associated with the word by multiplier pix_m determined in
step 1410. Accordingly:

W(in pixels)=W,*pix_m

[0178] For example, if a particular word has W =539
seconds (i.e., the words occurs 539 seconds into the multi-
media information), then W _=539*5=2695 vertical pixels
from the top of the text canvas.

[0179] The X (or horizontal) coordinate (W) for a word
is calculated based upon the word’s location in the line and
the width of the previous words in the line. For example if
a particular line (L) has four words, i.e., L: W; W, W, W,
then

W, of W,=0

W, of W=W, of W)+(Width of W, )+(Spacing
between words)

W, of Wy=(W, of W,)+(Width of W,)+(Spacing

between words)

W, of W,=(W, of Wy+(Width of W;)+(Spacing

between words)
[0180] The words in the text information are then drawn
on the text canvas in a location determined by the X and Y

coordinates calculated for the words in step 1412 (step
1414).

[0181] Server 104 then determines a height of thumbnail
312-1 that displays text information in second viewing area
304 of GUI 300 (step 1416). The height of thumbnail 312-1
(ThumbnailHeight) depends on the height of the GUI win-
dow used to displaying the multimedia information and the
height of second viewing area 304 within the GUI window.
The value of ThumbnailHeight is set such that thumbnail
312-1 fits in the GUI in the second viewing area 304.

[0182] Thumbnail 312-1 is then generated by scaling the
text canvas such that the height of thumbnail 312-1 is equal
to ThumbnailHeight and the thumbnail fits entirely within
the size constraints of second viewing area 304 (step 1418).
Thumbnail 312-1, which represents a scaled version of the
text canvas, is then displayed in second viewing area 304 of
GUI 300 (step 1420).

[0183] Multipliers are then calculated for converting pixel
locations in thumbnail 312-1 to seconds and for converting
seconds to pixel locations in thumbnail 312-1 (step 1422). A
multiplier “tpix_m” is calculated for converting a given time
value (in seconds) to a particular pixel location in thumbnail
312-1. Multiplier tpix_m can be used to determine a pixel
location in the thumbnail corresponding to a particular time
value. The value of tpix_M is determined as follows:

tpix_ M=ThumbnailHeight/duration

[0184] For example, if duration=3600 seconds and
ThumbnailHeight=900, then tpix_m=900/3600=0.25
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[0185] A multiplier “tsec_m” is calculated for converting
a particular pixel location in thumbnail 312-1 to a corre-
sponding time value. Multiplier tsec_m can be used to
determine a time value for a particular pixel location in
thumbnail 312-1. The value of tsec_m is determined as
follows:

tsec__m=duration/ThumbnailHeight

[0186] For example, if duration=3600 seconds and
ThumbnailHeight=900, then tsec_m=3600/900=4.

[0187] Multipliers tpix_m and tsec_m may then be used to
convert pixels to seconds and seconds to pixels in thumbnail
312-1. For example, the pixel location in thumbnail 312-1 of
a word occurring at time t=1256 seconds in the multimedia
information is: 1256*tpixm=1256*0.25=314 pixels from the
top of thumbnail 312-1. The number of seconds represented
by a pixel location p=231 in thumbnail 312-1 is:
231*tsec_m=231*4=924 seconds.

[0188] FIG. 15 is a simplified high-level flowchart 1500
depicting a method of displaying thumbnail 312-2, which
depicts video keyframes extracted from the video informa-
tion, in second viewing area 304 of GUI 300 according to an
embodiment of the present invention. The method depicted
in FIG. 15 may be performed by server 104, by client 102,
or by server 104 and client 102 in combination. For example,
the method may be executed by software modules executing
on server 104 or on client 102, by hardware modules
coupled to server 104 or to client 102, or combinations
thereof. In the embodiment described below, the method is
performed by server 104. The method depicted in FIG. 15
is merely illustrative of an embodiment incorporating the
present invention and does not limit the scope of the
invention as recited in the claims. One of ordinary skill in the
art would recognize other variations, modifications, and
alternatives.

[0189] For purposes of simplicity, it is assumed that
thumbnail 312-1 displaying text information has already
been displayed according to the flowchart depicted in FIG.
14. As depicted in FIG. 15, server 104 extracts a set of
keyframes from the video information included in the mul-
timedia information (step 1502). The video keyframes may
be extracted from the video information by sampling the
video information at a particular sampling rate. According to
an embodiment of the present invention, keyframes are
extracted from the video information at a sampling rate of 1
frame per second. Accordingly, if the duration of the mul-
timedia information is 1 hour (3600 seconds), then 3600
video keyframes are extracted from the video information in
step 1502. A timestamp is associated with each keyframe
extracted in step 1502 indicating the time of occurrence of
the keyframe in the multimedia information.

[0190] The video keyframes extracted in step 1502 and
their associated timestamp information is stored in a data
structure (or memory structure) accessible to server 104
(step 1504). The information stored in the data structure is
then used for generating thumbnail 312-2.

[0191] The video keyframes extracted in step 1504 are
then divided into groups (step 1506). A user-configurable
time period (“groupTime”) is used to divide the keyframes
into groups. According to an embodiment of the present
invention, groupTime is set to 8 seconds. In this embodi-
ment, each group comprises video keyframes extracted

Samsung - Exhibit 1008 - Page 76



US 2004/0095376 Al

within an 8 second time period window. For example, if the
duration of the multimedia information is 1 hour (3600
seconds) and 3600 video keyframes are extracted from the
video information using a sampling rate of 1 frame per
second, then if groupTime is set to 8 seconds, the 3600
keyframes will be divided into 450 groups, with each group
comprising 8 video keyframes.

[0192] A start and an end time are calculated for each
group of frames (step 1508). For a particular group of
frames, the start time for the particular group is the times-
tamp associated with the first (i.e., the keyframe in the group
with the earliest timestamp) video keyframe in the group,
and the end time for the particular group is the timestamp
associated with the last (i.e., the keyframe in the group with
the latest timestamp) video keyframe in the group.

[0193] For each group of keyframes, server 104 deter-
mines a segment of pixels on a keyframe canvas for drawing
one or more keyframes from the group of keyframes (step
1510). Similar to the text canvas, the keyframe canvas is a
panel on which keyframes extracted from the video infor-
mation are drawn. The height of the keyframe canvas
(“keyframeCanvasHeight™) is the same as the height of the
text canvas (“textCanvasHeight”) described above (i.e., key-
frameCanvasHeight==textCanvasHeight). As a result, mul-
tipliers pix_m and sec_m (described above) may be used to
convert a time value to a pixel location in the keyframe
canvas and to convert a particular pixel location in the
keyframe canvas to a time value.

[0194] The segment of pixels on the keyframe canvas for
drawing keyframes from a particular group is calculated
based upon the start time and end time associated with the
particular group. The starting vertical (Y) pixel coordinate
(“segmentStart”) and the end vertical (Y) coordinate (“seg-
mentEnd”) of the segment of pixels in the keyframe canvas
for a particular group of keyframes is calculated as follows:

segmentStart=(Start time of group)*pix_m
segmentEnd=(End time of group)*pix_m

[0195] Accordingly, the height of each segment (“segmen-
tHeight”) in pixels of the text canvas is:

segmentHeight=segmentEnd-segmentStart

[0196] The number of keyframes from each group of
frames to be drawn in each segment of pixels on the text
canvas is then determined (step 1512). The number of
keyframes to be drawn on the keyframe canvas for a
particular group depends on the height of the segment
(“segmentHeight”) corresponding to the particular group. If
the value of segmentHeight is small only a small number of
keyframes may be drawn in the segment such that the drawn
keyframes are comprehensible to the user when displayed in
the GUI. The value of segmentHeight depends on the value
of pps. If pps is small, then segmentHeight will also be
small. Accordingly, a larger value of pps may be selected if
more keyframes are to be drawn per segment.

[0197] According to an embodiment of the present inven-
tion, if the segmentHeight is equal to 40 pixels and each
group of keyframes comprises 8 keyframes, then 6 out of the
8 keyframes may be drawn in each segment on the text
canvas. The number of keyframes to be drawn in a segment
is generally the same for all groups of keyframes. for
example, in the embodiment depicted in FIG. 3, six key-
frames are drawn in each segment on the text canvas.
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[0198] After determining the number of keyframes to be
drawn in each segment of the text canvas, for each group of
keyframes, server 104 identifies one or more keyframes
from keyframes in the group of keyframes to be drawn on
the keyframe canvas (step 1514). Various different tech-
niques may be used for selecting the video keyframes to be
displayed in a segment for a particular group of frames.
According to one technique, if each group of video key-
frames comprises 8 keyframes and if 6 video keyframes are
to be displayed in each segment on the keyframe canvas,
then server 104 may select the first two video keyframes, the
middle two video keyframes, and the last two video key-
frames from each group of video keyframes be drawn on the
keyframe canvas. As described above, various other tech-
niques may also be used to select one or more keyframes to
display from the group of keyframes. For example, the
keyframes may be selected based upon the sequential posi-
tions of the keyframes in the group of keyframes, based
upon time values associated with the keyframes, or based
upon other criteria.

[0199] According to another technique, server 104 may
use special image processing techniques to determine simi-
larity or dissimilarity between keyframes in each group of
keyframes. If six video keyframes are to be displayed from
each group, server 104 may then select six keyframes from
each group of keyframes based upon the results of the image
processing techniques. According to an embodiment of the
present invention, the six most dissimilar keyframes in each
group may be selected to be drawn on the keyframe canvas.
It should be apparent that various other techniques known to
those skilled in the art may also be used to perform the
selection of video keyframes.

[0200] Keyframes from the groups of keyframes identified
in step 1514 are then drawn on the keyframe canvas in their
corresponding segments (step 1516). Various different for-
mats may be used for drawing the selected keyframes in a
particular segment. For example, as shown in FIG. 3, for
each segment, the selected keyframes may be laid out
left-to-right and top-to-bottom in rows of 3 frames. Various
other formats known to those skilled in the art may also be
used to draw the keyframes on the keyframe canvas. The
size of each individual keyframe drawn on the keyframe
canvas depends on the height (segmentHeight) of the seg-
ment in which the keyframe is drawn and the number of
keyframes to be drawn in the segment. As previously stated,
the height of a segment depends on the value of pps.
Accordingly, the size of each individual keyframe drawn on
the keyframe canvas also depends on the value of pps.

[0201] Server 104 then determines a height (or length) of
thumbnail 312-2 that displays the video keyframes in GUI
300 (step 1518). According to the teachings of the present
invention, the height of thumbnail 312-2 is set to be the same
as the height of thumbnail 312-1 that displays text informa-
tion (i.e., the height of thumbnail 312-2 is set to Thumb-
nailHeight).

[0202] Thumbnail 312-2 is then generated by scaling the
keyframe canvas such that the height of thumbnail 312-2 is
equal to ThumbnailHeight and thumbnail 312-2 fits entirely
within the size constraints of second viewing area 304 (step
1520). Thumbnail 312-2, which represents a scaled version
of the keyframe canvas, is then displayed in second viewing
area 304 of GUI 300 (step 1522). Thumbnail 312-2 is

Samsung - Exhibit 1008 - Page 77



US 2004/0095376 Al

displayed in GUI 300 next to thumbnail image 312-1 and is
temporally aligned or synchronized with thumbnail 312-1
(as shown in FIG. 3). Accordingly, the top of thumbnail
312-2 is aligned with the top of thumbnail 312-1.

[0203] Multipliers are calculated for thumbnail 312-2 for
converting pixel locations in thumbnail 312-2 to seconds
and for converting seconds to pixel locations in thumbnail
312-2 (step 1524). Since thumbnail 312-2 is the same length
as thumbnail 312-1 and is aligned with thumbnail 312-1,
multipliers “tpix_m” and “tsec_m” calculated for thumbnail
312-1 can also be used for thumbnail 312-2. These multi-
pliers may then be used to convert pixels to seconds and
seconds to pixels in thumbnail 312-2.

[0204] According to the method displayed in FIG. 15, the
size of each individual video keyframe displayed in thumb-
nail 312-2 depends, in addition to other criteria, on the
length of thumbnail 312-2 and on the length of the video
information. Assuming that the length of thumbnail 312-2 is
fixed, the height of each individual video keyframe dis-
played in thumbnail 312-2 is inversely proportional to the
length of the video information. Accordingly, as the length
of the video information increases, the size of each keyframe
displayed in thumbnail 312-2 decreases. As a result, for
longer multimedia documents, the size of each keyframe
may become so small that the video keyframes displayed in
thumbnail 312-2 are no longer recognizable by the user. To
avoid this, various techniques may be used to display the
video keyframes in thumbnail 312-2 in a manner that makes
thumbnail 312-2 more readable and recognizable by the
user.

[0205] FIG. 16 is a simplified high-level flowchart 1600
depicting another method of displaying thumbnail 312-2
according to an embodiment of the present invention. The
method depicted in FIG. 16 maintains the comprehensibility
and usability of the information displayed in thumbnail
312-2 by reducing the number of video keyframes drawn in
the keyframe canvas and displayed in thumbnail 312-2. The
method depicted in FIG. 16 may be performed by server
104, by client 102, or by server 104 and client 102 in
combination. For example, the method may be executed by
software modules executing on server 104 or on client 102,
by hardware modules coupled to server 104 or to client 102,
or combinations thereof. In the embodiment described
below, the method is performed by server 104. The method
depicted in FIG. 16 is merely illustrative of an embodiment
incorporating the present invention and does not limit the
scope of the invention as recited in the claims. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives.

[0206] As depicted in FIG. 16, steps 1602, 1604, 1606,
and 1608 are the same as steps 1502, 1504, 1506, and 1508,
depicted in FIG. 15 and explained above. After step 1608,
one or more groups whose video keyframes are to be drawn
in the keyframe canvas are then selected from the groups
determined in step 1606 (step 1609). Various different
techniques may be used to select the groups in step 1609.
According to one technique, the groups determined in step
1606 are selected based upon a “SkipCount” value that is
user-configurable. For example, if SkipCount is set to 4, then
every fifth group (i.e., 4 groups are skipped) is selected in
step 1609. The value of SkipCount may be adjusted based
upon the length of the multimedia information. According to
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an embodiment of the present invention, the value of Skip-
Count is directly proportional to the length of the multime-
dia information, i.e., SkipCount is set to a higher value for
longer multimedia documents.

[0207] For each group selected in step 1609, server 104
identifies one or more keyframes from the group to be drawn
on the keyframe canvas (step 1610). As described above,
various techniques may be used to select keyframes to be
drawn on the keyframe canvas.

[0208] The keyframe canvas is then divided into a number
of equal-sized row portions, where the number of row
portions is equal to the number of groups selected in step
1609 (step 1612). According to an embodiment of the
present invention, the height of each row portion is approxi-
mately equal to the height of the keyframe canvas (“keyfr-
ameCanvasHeight”) divided by the number of groups
selected in step 1609.

[0209] For each group selected in step 1609, a row portion
of the keyframe canvas is then identified for drawing one or
more video keyframes from the group (step 1614). Accord-
ing to an embodiment of the present invention, row portions
are associated with groups in chronological order. For
example, the first row is associated with a group with the
carliest start time, the second row is associated with a group
with the second earliest start time, and so on.

[0210] For each group selected in step 1609, one or more
keyframes from the group (identified in step 1610) are then
drawn on the keyframe canvas in the row portion determined
for the group in step 1614 (step 1616). The sizes of the
selected keyframes for each group are scaled to fit the row
portion of the keyframe canvas. According to an embodi-
ment of the present invention, the height of each row portion
is more than the heights of the selected keyframes, and
height of the selected keyframes is increased to fit the row
portion. This increases the size of the selected keyframes
and makes them more visible when drawn on the keyframe
canvas. In this manner, keyframes from the groups selected
in step 1609 are drawn on the keyframe canvas.

[0211] The keyframe canvas is then scaled to form thumb-
nail 312-2 that is displayed in second viewing area 304
according to steps 1618, 1620, and 1622. Since the height of
the keyframes drawn on the keyframe canvas is increased
according to an embodiment of the present invention, as
described above, the keyframes are also more recognizable
when displayed in thumbnail 312-2. Multipliers are then
calculated according to step 1624. Steps 1618, 1620, 1622,
and 1624 are similar to steps 1518, 1520, 1522, and 1524,
depicted in FIG. 15 and explained above. As described
above, by selecting a subset of the groups, the number of
keyframes to be drawn on the keyframe canvas and dis-
played in thumbnail 312-2 is reduced. This is turn increases
the height of each individual video keyframe displayed in
thumbnail 312-2 thus making them more recognizable when
displayed.

[0212] FIG. 17 is a simplified high-level flowchart 1700
depicting a method of displaying thumbnail viewing area
lens 314, displaying information emphasized by thumbnail
viewing area lens 314 in third viewing area 306, displaying
panel viewing area lens 322, displaying information empha-
sized by panel viewing area lens 322 in fourth viewing area
308, and displaying information in fifth viewing area 310

Samsung - Exhibit 1008 - Page 78



US 2004/0095376 Al

according to an embodiment of the present invention. The
method depicted in FIG. 17 may be performed by server
104, by client 102, or by server 104 and client 102 in
combination. For example, the method may be executed by
software modules executing on server 104 or on client 102,
by hardware modules coupled to server 104 or to client 102,
or combinations thereof. In the embodiment described
below, the method is performed by server 104. The method
depicted in FIG. 17 is merely illustrative of an embodiment
incorporating the present invention and does not limit the
scope of the invention as recited in the claims. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives.

[0213] As depicted in FIG. 17, server 104 first determines
a height (in pixels) of each panel (“PanelHeight”) to be
displayed in third viewing area 306 of GUI 300 (step 1702).
The value of PanelHeight depends on the height (or length)
of third viewing area 306. Since the panels are to be aligned
to each other, the height of each panel is set to PanelHeight.
According to an embodiment of the present invention,
PanelHeight is set to the same value as ThumbnailHeight.
However, in alternative embodiments of the present inven-
tion, the value of PanelHeight may be different from the
value of ThumbnailHeight.

[0214] A secction of the text canvas (generated in the
flowchart depicted in FIG. 14) equal to PanelHeight is then
identified (step 1704). The section of the text canvas iden-
tified in step 1704 is characterized by vertical pixel coordi-
nate (P, ,) marking the starting pixel location of the section,
and a vertical pixel coordinate (P.,,) marking the ending
pixel location of the section.

[0215] Time values corresponding to the boundaries of the
section of the text canvas identified in step 1704 (marked by
pixel locations P, and P, ) are then determined (step
1706). The multiplier sec_m is used to calculate the corre-
sponding time values. A time t, (in seconds) corresponding
to pixel location P, is calculated as follows:

t,=Pg . Fsec_m

[0216] A time t, (in seconds) corresponding to pixel loca-
tion P, is calculated as follows:

= *
t,=P  qtsec_m

[0217] A section of the keyframe canvas corresponding to
the selected section of the text canvas is then identified (step
1708). Since the height of the keyframe canvas is the same
as the height of the keyframe canvas, the selected section of
the keyframe canvas also lies between pixels locations P,
and P, , in the keyframe canvas corresponding to times t,
and t,.

[0218] The portion of the text canvas identified in step
1704 is displayed in panel 324-1 in third viewing area 306
(step 1710). The portion of the keyframe canvas identified in
step 1708 is displayed in panel 324-2 in third viewing area
306 (step 1712).

[0219] A panel viewing area lens 322 is displayed cover-
ing a section of third viewing area 306 (step 1714). Panel
viewing area lens 322 is displayed such that it emphasizes or
covers a section of panel 324-1 panel and 324-2 displayed in
third viewing area 306 between times t; and t, where
(t; =t5<t,=t,). The top edge of panel viewing area lens 322
corresponds to time t; and the bottom edge of panel viewing
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area lens 322 corresponds to time t,. The height of panel
viewing area lens 322 (expressed in pixels) is equal to:
(Vertical pixel location in the text canvas corresponding to
t,)—(Vertical pixel location in the text canvas corresponding
to t5). The width of panel viewing area lens 322 is approxi-
mately equal to the width of third viewing area 306 (as
shown in FIG. 3).

[0220] A portion of thumbnail 312-1 corresponding to the
section of text canvas displayed in panel 324-1 and a portion
of thumbnail 312-2 corresponding to the section of keyframe
canvas displayed in panel 324-2 are then determined (step
1716). The portion of thumbnail 312-1 corresponding to the
section of the text canvas displayed in panel 324-1 is
characterized by vertical pixel coordinate (TN,,,,,) marking
the starting pixel location of the thumbnail portion, and a
vertical pixel coordinate (TN, ) marking the ending pixel
location of the thumbnail portion. The multiplier tpix_m is
used to determine pixel locations TN, and TN_ , as
follows:

TN ganty “tpix_m
TN nq=t>* tpix_m

[0221] Since thumbnails 312-1 and 312-2 are of the same
length and are temporally aligned to one another, the portion
of thumbnail 312-2 corresponding to the sections of key-
frame canvas displayed in panel 324-2 also lies between
pixel locations TN, , and TN, , on thumbnail 312-2.

stard

[0222] Thumbnail viewing area lens 314 is then displayed
covering portions of thumbnails 312-1 and 312-2 corre-
sponding to the section of text canvas displayed in panel
324-1 and the section of keyframe canvas displayed in panel
324-2 (step 1718). Thumbnail viewing area lens 314 is
displayed covering portions of thumbnails 312-1 and 312-2
between pixels locations TN, and TN, , of the thumb-
nails. The height of thumbnail viewing area lens 314 in
pixels is equal to (TN_,4-TN,,,.). The width of thumbnail
viewing area lens 314 is approximately equal to the width of
second viewing area 304 (as shown in FIG. 3).

[0223] A portion of second viewing area 304 correspond-
ing to the section of third viewing area 306 emphasized by
panel viewing area lens 322 is then determined (step 1720).
In step 1720, server 104 determines a portion of thumbnail
312-1 and a portion of thumbnail 312-2 corresponding to the
time period between t; and t,. The portion of thumbnail
312-1 corresponding to the time window between t; and t,
is characterized by vertical pixel coordinate (TNSub,, )
corresponding to time t; and marking the starting vertical
pixel of the thumbnail portion, and a vertical pixel coordi-
nate (TNSub,,,) corresponding to time t, and marking the
ending vertical pixel location of the thumbnail portion.
Multiplier tpix_m is used to determine pixel locations
TNSub__and TNSub,,4 as follows:

INSubgy o =ts*tpix_m

INSubpg=t,* tpix_m
[0224] Since thumbnails 312-1 and 312-2 are of the same
length and are temporally aligned to one another, the portion
of thumbnail 312-2 corresponding to the time period

between t; and t, also lies between pixel locations TNSub
and TNSub,, 4 on thumbnail 312-2.

start

[0225] Sub-lens 316 is then displayed covering portions of
thumbnails 312-1 and 312-2 corresponding to the time
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window between t; and t, (i.e., corresponding to the portion
of third viewing area 306 emphasized by panel viewing area
lens 322) (step 1722). Sub-lens 316 is displayed covering
portions of thumbnails 312-1 and 312-2 between pixels
locations TNSub,,, , and TNSub, . The height of sub-lens
316 in pixels is equal to (TNSub,_,~TNSub,,_ ). The width
of sub-lens 316 is approximately equal to the width of
second viewing area 304 (as shown in FIG. 3).

[0226] Multimedia information corresponding to the por-
tion of third viewing area 306 emphasized by panel viewing
area lens 322 is displayed in fourth viewing area 308 (step
1724). For example, video information starting at time t, is
played back in area 340-1 of fourth viewing area 308 in GUI
300. In alternative embodiments, the starting time of the
video playback may be set to any time between and includ-
ing t; and t,. Text information corresponding to the time
window between t, and t,, is displayed in area 340-2 of fourth
viewing area 308.

[0227] The multimedia information may then be analyzed
and the results of the analysis are displayed in fifth viewing
area 310 (step 1726). For example, the text information
extracted from the multimedia information may be analyzed
to identify words that occur in the text information and the
frequency of individual words. The words and their fre-
quency may be printed in fifth viewing area 310 (e.g.,
information printed in area 352 of fifth viewing area 310 as
shown in FIG. 3). As previously described, information
extracted from the multimedia information may be stored in
data structures accessible to server 104. For example, text
information and video keyframes information extracted
from the multimedia information may be stored in one or
more data structures accessible to server 104. Server 104
may use the information stored in these data structures to
analyze the multimedia information.

[0228] Multimedia Information Navigation

[0229] As previously described, a user of the present
invention may navigate and scroll through the multimedia
information stored by a multimedia document and displayed
in GUI 300 using thumbnail viewing area lens 314 and panel
viewing area lens 322. For example, the user can change the
location of thumbnail viewing area lens 314 by moving
thumbnail viewing area lens 314 along the length of second
viewing area 304. In response to a change in the position of
thumbnail viewing area lens 314 from a first location in
second viewing area 304 to a second location along second
viewing area 304, the multimedia information displayed in
third viewing area 306 is automatically updated such that the
multimedia information displayed in third viewing area 306
continues to correspond to the area of second viewing area
304 emphasized by thumbnail viewing area lens 314 in the
second location.

[0230] Likewise, the user can change the location of panel
viewing area lens 322 by moving panel viewing area lens
322 along the length of third viewing area 306. In response
to a change in the location of panel viewing area lens 322,
the position of sub-lens 316 and also possibly thumbnail
viewing area lens 314 are updated to continue to correspond
to new location of panel viewing area lens 322. The infor-
mation displayed in fourth viewing area 308 is also updated
to correspond to the new location of panel viewing area lens
322.

[0231] FIG. 18 is a simplified high-level flowchart 1800
depicting a method of automatically updating the informa-
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tion displayed in third viewing area 306 in response to a
change in the location of thumbnail viewing area lens 314
according to an embodiment of the present invention. The
method depicted in FIG. 18 may be performed by server
104, by client 102, or by server 104 and client 102 in
combination. For example, the method may be executed by
software modules executing on server 104 or on client 102,
by hardware modules coupled to server 104 or to client 102,
or combinations thereof. In the embodiment described
below, the method is performed by server 104. The method
depicted in FIG. 18 is merely illustrative of an embodiment
incorporating the present invention and does not limit the
scope of the invention as recited in the claims. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives.

[0232] As depicted in FIG. 18, the method is initiated
when server 104 detects a change in the position of thumb-
nail viewing area lens 314 from a first position to a second
position over second viewing area 304 (step 1802). Server
104 then determines a portion of second viewing area 304
emphasized by thumbnail viewing area lens 314 in the
second position (step 1804). As part of step 1804, server 104
determines pixel locations (TN, and TNy, 4) in thumbnail
312-1 corresponding to the edges of thumbnail viewing area
lens 314 in the second position. TN, , marks the starting
vertical pixel location in thumbnail 312-1, and TN, ; marks
the ending vertical pixel location in thumbnail 312-1. Since
thumbnails 312-1 and 312-2 are of the same length and are
temporally aligned to one another, the portion of thumbnail
312-2 corresponding to second position of thumbnail view-
ing area lens 314 also lies between pixel locations TN,
and TN__,.

start

[0233] Server 104 then determines time values corre-
sponding to the second position of thumbnail viewing area
lens 314 (step 1806). A time value t, is determined corre-
sponding to pixel location TN, and a time value t, is
determined corresponding to pixel location TN, ;. The
multiplier tsec_m is used to determine the time values as
follows:

t,=TN . tsec_m
t,=TN q*tsec_m

[0234] Server 104 then determines pixel locations in the
text canvas and the keyframe canvas corresponding to the
time values determined in step 1806 (step 1808). A pixel
location P, in the text canvas is calculated based upon
time t,, and a pixel location P_ 4 in the text canvas is
calculated based upon time t,. The multiplier pix_m is used
to determine the locations as follows:

Par=ty “tpix_m

Peng=t; " tpix_m

[0235] Since the text canvas and the keyframe canvas are
of the same length, time values t, and t, correspond to pixel
locations P, and P, , in the keyframe canvas.

star

[0236] Asection of the text canvas between pixel locations
P,.... and P_ 4 is displayed in panel 324-1 (step 1810). The
section of the text canvas displayed in panel 324-1 corre-
sponds to the portion of thumbnail 312-1 emphasized by
thumbnail viewing area lens 314 in the second position.

[0237] A section of the keyframe canvas between pixel
locations P, and P4 is displayed in panel 324-2 (step

star
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1812). The section of the keyframe canvas displayed in
panel 324-2 corresponds to the portion of thumbnail 312-2
emphasized by thumbnail viewing area lens 314 in the
second position.

[0238] When thumbnail viewing area lens 314 is moved
from the first position to the second position, sub-lens 316
also moves along with thumbnail viewing area lens 314.
Server 104 then determines a portion of second viewing area
304 emphasized by sub-lens 316 in the second position (step
1814). As part of step 1814, server 104 determines pixel
locations (TNSub,,, , and TNSubg_,) in thumbnail 312-1
corresponding to the edges of sub-lens 316 in the second
position. TNSub,,, , marks the starting vertical pixel location
in thumbnail 312-1, and TNSub,_ 4, marks the ending vertical
pixel location of sub-lens 316 in thumbnail 312-1. Since
thumbnails 312-1 and 312-2 are of the same length and are
temporally aligned to one another, the portion of thumbnail
312-2 corresponding to second position of sub-lens 316 also
lies between pixel locations TNSub,,, ,, and TNSub, ;.

[0239] Server 104 then determines time values corre-
sponding to the second position of sub-lens 316 (step 1816).
A time value t; is determined corresponding to pixel location
TNSub,,,,, and a time value t, is determined corresponding
to pixel location TNSub,, 4. The multiplier tsec_m is used to
determine the time values as follows:

t;=TNSubg,  *tsec_m

t,=TNSub,, *tsec_m

end

[0240] Server 104 then determines pixel locations in the
text canvas and the keyframe canvas corresponding to the
time values determined in step 1816 (step 1818). A pixel
location PSub_,, , in the text canvas is calculated based upon
time t5, and a pixel location PSub,,, in the text canvas is
calculated based upon time t,. The multiplier pix_m is used
to determine the locations as follows:

PSub, ~t3* tpix_m
PSub,,=t,* tpix_m

[0241] Since the text canvas and the keyframe canvas are
of the same length, time values t, and t, correspond to pixel
locations PSub,,,,, and PSub, , in the keyframe canvas.

[0242] Panel viewing area lens 322 is drawn over third
viewing area 306 covering a portion of third viewing area
306 between pixels location PSub,,,, and PSub, , (step
1820). The multimedia information displayed in fourth
viewing area 308 is then updated to correspond to the new
position of panel viewing area lens 322 (step 1822).

[0243] FIG. 19 is a simplified high-level flowchart 1900
depicting a method of automatically updating the informa-
tion displayed in fourth viewing area 308 and the positions
of thumbnail viewing area lens 314 and sub-lens 316 in
response to a change in the location of panel viewing area
lens 322 according to an embodiment of the present inven-
tion. The method depicted in FIG. 19 may be performed by
server 104, by client 102, or by server 104 and client 102 in
combination. For example, the method may be executed by
software modules executing on server 104 or on client 102,
by hardware modules coupled to server 104 or to client 102,
or combinations thereof. In the embodiment described
below, the method is performed by server 104. The method
depicted in FIG. 19 is merely illustrative of an embodiment
incorporating the present invention and does not limit the
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scope of the invention as recited in the claims. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives. As depicted in FIG. 19, the
method is initiated when server 1.04 detects a change in the
position of panel viewing area lens 322 from a first position
to a second position over third viewing arca 306 (step 1902).
Server 104 then determines time values corresponding to the
second position of panel viewing area lens 322 (step 1904).
In step 1904, server 104 determines the pixel locations of the
top and bottom edges of panel viewing area lens 322 in the
second position. Multiplier sec_m is then used to covert the
pixel locations to time values. A time value t5 is determined
corresponding to top edge of panel viewing area lens 322 in
the second position, and a time value t, is determined
corresponding to bottom edge of panel viewing area lens
322.

t;=(Pixel location of top edge of panel viewing area
lens 322)*sec_m

t,=(Pixel location of bottom edge of panel viewing

area lens 322)*sec_m
[0244] Server 104 then determines pixel locations in sec-
ond viewing area 304 corresponding to the time values
determined in step 1904 (step 1906). A pixel location
TNSub__ in a thumbnail (either 312-1 or 312-2 since they
aligned and of the same length) in second viewing area 304
is calculated based upon time t;, and a pixel location
TNSUb__ in the thumbnail is calculated based upon time t,.
The multiplier tpix_m is used to determine the locations as
follows:

TNSubg=ts*tpix_m
INSub pq=ts*tpix_m

[0245] Sub-lens 316 is then updated to emphasize a por-
tion of thumbnails 312 in second viewing area 304 between
pixel locations determined in step 1906 (step 1908). As part
of step 1908, the position of thumbnail viewing area lens
314 may also be updated if pixels positions TNSub,,,, or
TNSub_ lie beyond the boundaries of thumbnail viewing
area lens 314 when panel viewing area lens 322 was in the
first position. For example, if a user uses panel viewing area
lens 322 to scroll third viewing area 306 beyond the Pan-
elHeight, then the position of thumbnail viewing area lens
314 is updated accordingly. If the second position of panel
viewing area lens 322 lies within PanelHeight, then only
sub-lens 316 is moved to correspond to the second position
of panel viewing area lens 322 and thumbnail viewing area
lens 314 is not moved.

[0246] As described above, panel viewing area lens 322
may be used to scroll the information displayed in third
viewing area 306. For example, a user may move panel
viewing area lens 322 to the bottom of third viewing area
306 and cause the contents of third viewing area 306 to be
automatically scrolled upwards. Likewise, the user may
move panel viewing area lens 322 to the top of third viewing
area 306 and cause the contents of third viewing area 306 to
be automatically scrolled downwards. The positions of
thumbnail viewing area lens 314 and sub-lens 316 are
updated as scrolling occurs.

[0247] Multimedia information corresponding to the sec-
ond position of panel viewing area lens 322 is then displayed
in fourth viewing area 308 (step 1910). For example, video
information corresponding to the second position of panel
viewing area lens 322 is displayed in area 340-1 of fourth
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viewing area 308 and text information corresponding to the
second position of panel viewing area lens 322 is displayed
in area 340-2 of third viewing area 306.

[0248] According to an embodiment of the present inven-
tion, in step 1910, server 104 selects a time “t” having a
value equal to either t, or t, or some time value between t
and t,. Time “t” may be referred to as the “location time”.
The location time may be user-configurable. According to an
embodiment of the present invention, the location time is set
to t,. The location time is then used as the starting time for
playing back video information in area 340-1 of fourth
viewing area 308.

[0249] According to an embodiment of the present inven-
tion, GUI 300 may operate in two modes: a “full update”
mode and a “partial update” mode. The user of the GUI may
select the operation mode of the GUI.

[0250] When GUI 300 is operating in “full update” mode,
the positions of thumbnail viewing area lens 314 and panel
viewing area lens 322 are automatically updated to reflect
the position of the video played back in area 340-1 of fourth
viewing area 308. Accordingly, in “full update” mode,
thumbnail viewing area lens 314 and panel viewing area lens
322 keep up or reflect the position of the video played in
fourth viewing area 308. The video may be played forwards
or backwards using the controls depicted in area 342 of
fourth viewing area 308, and the positions of thumbnail
viewing area lens 314 and panel viewing area lens 322
change accordingly. The multimedia information displayed
in panels 324 in third viewing area 306 is also automatically
updated (shifted upwards) to correspond to the position of
thumbnail viewing area lens 314 and reflect the current
position of the video.

[0251] When GUI 300 is operating in “partial update”
mode, the positions of thumbnail viewing area lens 314 and
panel viewing area lens 322 are not updated to reflect the
position of the video played back in area 340-1 of fourth
viewing area 308. In this mode, the positions of thumbnail
viewing area lens 314 and panel viewing area lens 322
remain static as the video is played in area 340-1 of fourth
viewing area 308. Since the position of thumbnail viewing
area lens 314 does not change, the multimedia information
displayed in third viewing area 306 is also not updated. In
this mode, a “location pointer” may be displayed in second
viewing area 304 and third viewing area 306 to reflect the
current position of the video played back in area 340-1 of
fourth viewing area 308. The position of the location pointer
is continuously updated to reflect the position of the video.

[0252] Ranges

[0253] According to an embodiment, the present invention
provides techniques for selecting or specifying portions of
the multimedia information displayed in the GUI. Each
portion is referred to as a “range.” A range may be manually
specified by a user of the present invention or may alterna-
tively be automatically selected by the present invention
based upon range criteria provided by the user of the
invention.

[0254] A range refers to a portion of the multimedia
information between a start time (Rg) and an end time (Rg).
Accordingly, each range is characterized by an Rg and a Ry
that define the time boundaries of the range. A range
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comprises or identifies a portion of the multimedia infor-
mation occurring between times Rg and Ry associated with
the range.

[0255] FIG. 20A depicts a simplified user interface 2000
that displays ranges according to an embodiment of the
present invention. It should be apparent that GUI 2000
depicted in FIG. 20A is merely illustrative of an embodi-
ment incorporating the present invention and does not limit
the scope of the invention as recited in the claims. One of
ordinary skill in the art would recognize other variations,
modifications, and alternatives.

[0256] As depicted in FIG. 20A, GUI 2000 provides
various features (buttons, tabs, etc.) that may be used by the
user to either manually specify one or more ranges or to
configure GUI 2000 to automatically generate ranges. In the
embodiment depicted in FIG. 20A, the user can manually
specify a range by selecting “New” button 2002. After
selecting button 2002, the user can specify a range by
selecting a portion of a thumbnail displayed in second
viewing area 2004. One or more ranges may be specified by
selecting various portions of the thumbnail. For example, in
FIG. 20A, six ranges 2006-1, 2006-2, 2006-3, 2006-4,
2006-5, and 2006-6 have been displayed. One or more of
these ranges may be manually specified by the user by
selecting or marking portions of thumbnail 2008-2.

[0257] In alternative embodiments, instead of selecting a
portion of a thumbnail, a user can also specify a range by
clicking on a location within a thumbnail. A range is then
automatically generated by adding a pre-specified buffer
time before and after the current clicked location. In this
manner, a range can be specified by a single click. Multiple
ranges may be specified using this technique.

[0258] In FIG. 20A, each specified range is indicated by
a bar displayed over thumbnail 2008-2. An identifier or label
may also be associated with each range to uniquely identify
the range. In FIG. 20A, each range is identified by a number
associated with the range and displayed in the upper left
corner of the range. The numbers act as labels for the ranges.
Accordingly, information stored for a range may include the
start time (Ry) for the range, the end time (Ry) for the range,
and a label or identifier identifying the range. Information
identifying a multimedia document storing information cor-
responding to a range may also be stored for a range.

[0259] Each range specified by selecting a portion of
thumbnail 2008-2 is bounded by a top edge (R,,,) and a
bottom edge (Ryoi0m)- The Rg and Ry, times for a range may
be determined from the pixel locations of R, and Ry ;. as
follows:

=, *;
Rs=R,,*tsec_m
R _R *;
E=Rpottom " 15€C_H

[0260] It should be apparent that various other techniques
may also be used for specifying a range. For example, in
alternative embodiments of the present invention, a user
may specify a range by providing the start time (Rg) and end
time (Ry) for the range.

[0261] In GUI 2000 depicted FIG. 20A, information
related to the ranges displayed is GUI 2000 is displayed in
area 2010. The information displayed for each range in area
2010 includes a label or identifier 2012 identifying the
range, a start time (Rg) 2014 of the range, an end time (Ry)
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2016 of the range, a time span 2018 of the range, and a set
of video keyframes 2019 extracted from the portion of the
multimedia information associated with the range. The time
span for a ranges is calculated by determining the difference
between the end time Ry and the start time associated with
the range (i.e., time span for a range=Rp-Ry). In the
embodiment depicted in FIG. 20A, the first, last, and middle
keyframe extracted from the multimedia information corre-
sponding to each range are displayed. Various other tech-
niques may also be used for selecting keyframes to be
displayed for a range. The information depicted in FIG. 20A
is not meant to limit the scope of the present invention.
Various other types of information for a range may also be
displayed in alternative embodiments of the present inven-
tion.

[0262] According to the teachings of the present inven-
tion, various operations may be performed on the ranges
displayed in GUI 2000. A user can edit a range by changing
the Rg and Ry times associated with the range. Editing a
range may change the time span (i.e., the value of (Rg-Ry))
of the range. In GUI 2000 depicted in FIG. 20A, the user can
modify or edit a displayed range by selecting “Edit” button
2020. After selecting “Edit” button 2020, the user can edit a
particular range by dragging the top edge and/or the bottom
edge of the bar representing the range. A change in the
position of top edge modifies the start time (Rg) of the range,
and a change in the position of the bottom edge modifies the
end time (Rg) of the range.

[0263] The user can also edit a range by selecting a range
in area 2010 and then selecting “Edit” button 2020. In this
scenario, selecting “Edit” button 2020 causes a dialog box to
be displayed to the user (e.g., dialog box 2050 depicted in
FIG. 20B). The user can then change the Rg and Ry, values
associated with the selected range by entering the values in
fields 2052 and 2054, respectively. The time span of the
selected range is displayed in area 2056 of the dialog box.

[0264] The user can also move the location of a displayed
range by changing the position of the displayed range along
thumbnail 2008-2. Moving a range changes the Rg and Ry
values associated with the range but maintains the time span
of the range. In GUI 2000, the user can move a range by first
selecting “Move” button 2022 and then selecting and mov-
ing a range. As described above, the time span for a range
may be edited by selecting “Edit” button and then dragging
an edge of the bar representing the range.

[0265] The user can remove or delete a previously speci-
fied range. In GUI 2000 depicted in FIG. 20A, the user can
delete a displayed range by selecting “Remove” button 2024
and then selecting the range that is to be deleted. Selection
of “Clear” button 2026 deletes all the ranges that have been
specified for the multimedia information displayed in GUI
2000.

[0266] As indicated above, each range refers to a portion
of the multimedia information occurring between times Ry
and Ry associated with the range. The multimedia informa-
tion corresponding to a range may be output to the user by
selecting “Play” button 2028. After selecting “Play” button
2028, the user may select a particular range displayed in
GUI 2000 whose multimedia information is to be output to
the user. The portion of the multimedia information corre-
sponding to the selected range is then output to the user.
Various different techniques known to those skilled in the art
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may be used to output the multimedia information to the
user. According to an embodiment of the present invention,
video information corresponding to multimedia information
associated with a selected range is played back to the user in
area 2030. Text information corresponding to the selected
range may be displayed in area 2032. The positions of
thumbnail viewing area lens 314 and panel viewing area lens
322, and the information displayed in third viewing area 306
are automatically updated to correspond to the selected
range whose information is output to the user in area 2030.

[0267] The user can also select a range in area 2010 and
then play information corresponding to the selected range by
selecting “Play” button 2020. Multimedia information cor-
responding to the selected range is then displayed in area
2030.

[0268] The user may also instruct GUI 2000 to sequen-
tially output information associated with all the ranges
specified for the multimedia information displayed by GUI
2000 by selecting “Preview” button 2034. Upon selecting
“Preview” button 2034, multimedia information corre-
sponding to the displayed ranges is output to the user in
sequential order. For example, if six ranges have been
displayed as depicted in FIG. 20A, multimedia information
corresponding to the range identified by label “1” may be
output first, followed by multimedia information corre-
sponding to the range identified by label “27, followed by
multimedia information corresponding to the range identi-
fied by label “3”, and so on until multimedia information
corresponding to all six ranges has been output to the user.
The order in which the ranges are output to the user may be
user-configurable.

[0269] Multimedia information associated with a range
may also be saved to memory. For example, in the embodi-
ment depicted in FIG. 20A, the user may select “Save”
button 2036 and then select one or more ranges that are to
be saved. Multimedia information corresponding to the
ranges selected by the user to be saved is then saved to
memory (e.g., a hard disk, a storage unit, a floppy disk, etc.)

[0270] Various other operations may also be performed on
a range. For example, according to an embodiment of the
present invention, multimedia information corresponding to
one or more ranges may be printed on a paper medium.
Details describing techniques for printing multimedia infor-
mation on a paper medium are discussed in U.S. application
Ser. No. 10/001,895, (Attorney Docket No.: 15358-
006500US) filed Nov. 19, 2001, the entire contents of which
are herein incorporated by reference for all purposes.

[0271] Multimedia information associated with a range
may also be communicated to a user-specified recipient. For
example, a user may select a particular range and request
communication of multimedia information corresponding to
the range to a user-specified recipient. The multimedia
information corresponding to the range is then communi-
cated to the recipient. Various different communication
techniques known to those skilled in the art may be used to
communicate the range information to the recipient includ-
ing faxing, electronic mail, wireless communication, and
other communication techniques.

[0272] Multimedia information corresponding to a range
may also be provided as input to another application pro-
gram such as a search program, a browser, a graphics
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application, a MIDI application, or the like. The user may
select a particular range and then identify an application to
which the information is to be provided. In response to the
user’s selection, multimedia information corresponding to
the range is then provided as input to the application.

[0273] As previously stated, ranges may be specified
manually by a user or may be selected automatically by the
present invention. The automatic selection of ranges may be
performed by software modules executing on server 104,
hardware modules coupled to server 104, or combinations
thereof. FIG. 21 is a simplified high-level flowchart 2100
depicting a method of automatically creating ranges accord-
ing to an embodiment of the present invention. The method
depicted in FIG. 21 may be performed by server 104, by
client 102, or by server 104 and client 102 in combination.
For example, the method may be executed by software
modules executing on server 104 or on client 102, by
hardware modules coupled to server 104 or to client 102, or
combinations thereof. In the embodiment described below,
the method is performed by server 104. The method depicted
in FIG. 21 is merely illustrative of an embodiment incor-
porating the present invention and does not limit the scope
of the invention as recited in the claims. One of ordinary
skill in the art would recognize other variations, modifica-
tions, and alternatives.

[0274] As depicted in FIG. 21, the method is initiated
when server 104 receives criteria for creating ranges (step
2102). The user of the present invention may specify the
criteria via GUI 2000. For example, in GUI 2000 depicted
in FIG. 20A, area 2040 displays various options that can be
selected by the user to specify criteria for automatic creation
of ranges. In GUI 2000 depicted in FIG. 20A, the user may
select either “Topics™ or “Words™ as the range criteria. If the
user selects “Topics”, then information related to topics of
interest to the user (displayed in area 2042) is identified as
the range creation criteria. If the user selects “Words”, then
one or more words selected by the user in area 2044 of GUI
2000 are identified as criteria for automatically creating
ranges. In alternative embodiments, the criteria for auto-
matically creating ranges may be stored in a memory
location accessible to server 104. For example, the criteria
information may be stored in a file accessible to server 104.
Various other types of criteria may also be specified accord-
ing to the teachings of the present invention.

[0275] The multimedia information stored in the multime-
dia document is then analyzed to identify locations (referred
to as “hits”) in the multimedia information that satisfy the
criteria received in step 2102 (step 2104). For example, if the
user has specified that one or more words selected by the
user in area 2044 are to be used as the range creation criteria,
then the locations of the selected words are identified in the
multimedia information. Likewise, if the user has specified
topics of interest as the range creation criteria, then server
104 analyzes the multimedia information to identify loca-
tions in the multimedia information that are relevant to the
topics of interest specified by the user. As described above,
server 104 may analyze the multimedia information to
identify locations of words or phrases associated with the
topics of interest specified by the user. Information related to
the topics of interest may be stored in a user profile file that
is accessible to server 104. It should be apparent that various
other techniques known to those skilled in the art may also

May 20, 2004

be used to identify locations in the multimedia information
that satisfy the range criteria received in step 2102.

[0276] One or more ranges are then created based upon the
locations of the hits identified in step 2104 (step 2106).
Various different techniques may be used to form ranges
based upon locations of the hits. According to one technique,
one or more ranges are created based upon the times
associated with the hits. Hits may be grouped into ranges
based on the proximity of the hits to each other. One or more
ranges created based upon the locations of the hits may be
combined to form larger ranges.

[0277] The ranges created in step 2106 are then displayed
to the user using GUI 2000 (step 2108). Various different
techniques may be used to display the ranges to the user. In
FIG. 20A, ecach range is indicated by a bar displayed over
thumbnail 2008-2.

[0278] FIG. 22 is a simplified high-level flowchart 2200
depicting a method of automatically creating ranges based
upon locations of hits in the multimedia information accord-
ing to an embodiment of the present invention. The pro-
cessing depicted in FIG. 22 may be performed in step 2106
depicted in FIG. 21. The method depicted in FIG. 22 may
be performed by server 104, by client 102, or by server 104
and client 102 in combination. For example, the method may
be executed by software modules executing on server 104 or
on client 102, by hardware modules coupled to server 104 or
to client 102, or combinations thereof. In the embodiment
described below, the method is performed by server 104.
The method depicted in FIG. 22 is merely illustrative of an
embodiment incorporating the present invention and does
not limit the scope of the invention as recited in the claims.
One of ordinary skill in the art would recognize other
variations, modifications, and alternatives.

[0279] As depicted in FIG. 22, the method is initiated by
determining a time associated the first hit in the multimedia
information (step 2202). The first hit in the multimedia
information corresponds to a hit with the earliest time
associated with it (i.e., a hit that occurs before other hits in
the multimedia information). A new range is then created to
include the first hit such that Rg for the new range is set to
the time of occurrence of the first hit, and Ry for the new
range is set to some time value after the time of occurrence
of the first hit (step 2204). According to an embodiment of
the present invention, R, is set to the time of occurrence of
the hit plus 5 seconds.

[0280] Server 104 then determines if there are any addi-
tional hits in the multimedia information (step 2206). Pro-
cessing ends if there are no additional hits in the multimedia
information. The ranges created for the multimedia infor-
mation may then be displayed to the user according to step
2108 depicted in FIG. 21. If it is determined in step 2206
that additional hits exist in the multimedia information, then
the time associated with the next hit is determined (step
2208).

[0281] Server 104 then determines if the time gap between
the end time of the range including the previous hit and the
time determined in step 2208 exceeds a threshold value (step
2210). Accordingly, in step 2210 server 104 determines if:
(Time determined in step 2208)—(Ry of range including
previous hit)>GapBetweenHits wherein, GapBetweenHits
represents the threshold time value. The threshold value is
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user configurable. According to an embodiment of the
present invention, GapBetweenHits is set to 60 seconds.

[0282] If it is determined in step 2210 that the time gap
between the end time of the range including the previous hit
and the time determined in step 2208 exceeds the threshold
value, then a new range is created to include the next hit such
that Rg for the new range is set to the time determined in step
2208, and Ry for the new range is set to some time value
after the time determined in step 2208 (step 2212). Accord-
ing to an embodiment of the present invention, Ry is set to
the time of occurrence of the hit plus 5 seconds. Processing
then continues with step 2206.

[0283] If it is determined in step 2210 that the time gap
between the end time of the range including the previous hit
and the time determined in step 2208 does not exceed the
threshold value, then the range including the previous hit is
extended by changing the end time Ry of the range to the
time determined in step 2208 (step 2214). Processing then
continues with step 2206.

[0284] According to the method depicted in FIG. 22, a
single range is created for hits in the multimedia information
that occur within a threshold value (“GapBetweenHits™)
from the previous range. At the end of the method depicted
in FIG. 22, one or more ranges are automatically created
based upon the range criteria.

[0285] According to an embodiment of the present inven-
tion, after forming one or more ranges based upon the times
associated with the hits (e.g., according to flowchart 2200
depicted in FIG. 22), one or more ranges created based upon
the locations of the hits may be combined with other ranges
to form larger ranges. According to an embodiment of the
present invention, a small range is identified and combined
with a neighboring range if the time gap between the small
range and the neighboring range is within a user-config-
urable time period threshold. If there are two neighboring
time ranges that are within the time period threshold, then
the small range is combined with the neighboring range that
is closest to the small range. The neighboring ranges do not
need to be small ranges. Combination of smaller ranges to
form larger ranges is based upon the premise that a larger
range is more useful to the user than multiple small ranges.

[0286] FIG. 23 is a simplified high-level flowchart 2300
depicting a method of combining one or more ranges based
upon the size of the ranges and the proximity of the ranges
to neighboring ranges according to an embodiment of the
present invention. The processing depicted in FIG. 23 may
be performed in step 2106 depicted in FIG. 21 after pro-
cessing according to flowchart 2200 depicted in FIG. 22 has
been performed. The method depicted in FIG. 23 may be
performed by server 104, by client 102, or by server 104 and
client 102 in combination. For example, the method may be
executed by software modules executing on server 104 or on
client 102, by hardware modules coupled to server 104 or to
client 102, or combinations thercof. In the embodiment
described below, the method is performed by server 104.
The method depicted in FIG. 23 is merely illustrative of an
embodiment incorporating the present invention and does
not limit the scope of the invention as recited in the claims.
One of ordinary skill in the art would recognize other
variations, modifications, and alternatives.

[0287] In order to describe the processing performed in
FIG. 23, it is assumed that “N” ranges (N=1) have been
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created for the multimedia information displayed by the
GUI The ranges may have been created according to the
processing depicted in flowchart 2200 in FIG. 22. Each
range R;, where (1=i=N), in the set of “N” ranges has a start
time Rg and an end time Ry associated with it. For a range
R;, the neighbors of the range include range R;_,, and range
R;, 1y, where Ry of range R;;_;y occurs before Rg of range R;
and R of range R; occurs before Rg of range R,y Range
R;_y is referred to as a range that occurs before range R;.
Range Ry, ,y is referred to as a range that occurs after range
[0288] As depicted in FIG. 23, the method is initiated by
initializing a variable “i” to 1 (step 2303). A range R; is then
selected (step 2304). During the first pass through flowchart
2300, the first range (i.e., the range having the earliest Ry
time) in the set of “N” ranges is selected. Subsequent ranges
are selected in subsequent passes.

[0289] Server 104 then determines if range R; selected in
step 2304 qualifies as a small range. According to an
embodiment of the present invention, a threshold value
“SmallRangeSize” is defined and a range is considered a
small range if the time span of the range is less than or equal
to threshold value SmallRangeSize. Accordingly, in order to
determine if range R, qualifies as a small range, the time span
of range R, selected in step 2304 is compared to threshold
time value “SmallRangeSize” (step 2306). The value of
SmallRangeSize may be user-configurable. According to an
embodiment of the present invention, SmallRangeSize is set
to 8 seconds.

[0290] If it is determined in step 2306 that the range R;
selected in step 2304 does not qualify as a small range (i.c.,
the time span (Rg-Rg) of range R; is greater than the
threshold value SmallRangeSize), then the range is not a
candidate for combination with another range. The value of
variable “i” is then incremented by one (step 2308) to
facilitate selection of the next range in the set of “N” ranges.
Accordingly, according to the teachings of the present
invention depicted in FIG. 23, only ranges that qualify as
small ranges are eligible for combination with other neigh-
boring ranges.

[0291] After step 2308, server 104 determines if all the
ranges in the set of “N” ranges have been processed. This is
done by determining if the value of “i” is greater than the
value of “N” (step 2310). If the value of “i” is greater than
“N”, it indicates that all the ranges in the set of ranges for
the multimedia information have been processed and pro-
cessing of flowchart 2300 ends. If it is determined in step
2310 that “i” is less than or equal to “N”, then it indicates
that the set of “N” ranges comprises at least one range that
has not been processed according to flowchart 2300. Pro-
cessing then continues with step 2304 wherein the next
range R; is selected.

[0292] If it is determined in step 2306 that range R;
selected in step 2304 qualifies as a small range (i.e., the time
span (Rg-Rg) of range R; is less than or equal to the
threshold value SmallRangeSize), the present invention then
performs processing to identify a range that is a neighbor of
range R; (i.e., a range that occurs immediately before or after
range R; selected in step 2304) with which range R; can be
combined. In order to identify such a range, server 104
initializes variables to facilitate selection of ranges that are
neighbors of range R; selected in step 2304 (step 2312). A
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variable “j” is set to the value (i+1) and a variable “k” is set
to the value “(i-1)”. A variable “j” is used to refer to a range
that is a neighbor of range R; and occurs after range R;, and
a variable “k” is used to refer to a range that is a neighbor
of range R; and occurs before range R;. FIG. 24 depicts a
simplified diagram showing the relationship between ranges
R;, R;, and Ry. As shown in FIG. 24, range R; occurs after
range R, (i.e., Rg of R; occurs after R of R,) and before
range R; (i.e., Ry of R; occurs before Rg of R)).

[0293] Server 104 then determines if the set of “N” ranges
created for the multimedia information includes a range that
is a neighbor of range R; selected in step 2304 and occurs
before range R;, and a range that is a neighbor of range R,
and occurs after range R;. This is done by determining the
values of variables “j” and “k”. If the value of “j” is greater
than “N”, it indicates that the range R; selected in step 2304
is the last range in the set of “N” ranges created for the
multimedia information implying that there is no range that
occurs after range R,. If the value of “k” is equal to zero, it
indicates that the range R; selected in step 2304 is the first
range in the set of “N” ranges created for the multimedia
information implying that there is no range that occurs
before range R;.

[0294] Accordingly, server 104 determines if range R; has
a neighboring range that occurs before R; and a neighboring
range that occurs after R;. This is done by determining if the
value of “” is less than “N” and if the value of “k” is not
equal to zero (step 2314). If the condition in step 2314 is
satisfied, then it indicates that the set of “N” ranges com-
prises a range that is a neighbor of range R; selected in step
2304 and occurs before range R,, and a range that is a
neighbor of range R; and occurs after range R;. In this case,
processing continues with step 2316. If the condition in step
2314 is not satisfied, then it indicates that range R; selected
in step 2304 is either the first range in the set of “N” ranges
implying that there is no range that occurs before range R,,
and/or that range R,; selected in step 2304 is the last range in
the set of “N” ranges implying that there is no range that
occurs after range R;. In this case, processing continues with
step 2330.

[0295] 1If the condition in step 2314 is determined to be
true, server 104 then determines time gaps between ranges
R; and R, and between ranges R; and R; (step 2316). The
time gap (denoted by G;,) between ranges R; and Ry is
calculated by determining the time between Ry of range R;
and Ry of Ry, (see FIG. 24) i.e,,

Gy=~Rs of R)-(Rg of Ry)

[0296] The time gap (denoted by G;;) between ranges R;
and R; is calculated by determining the time between Ry of
range R; and R of R;, (see FIG. 24) ie.,

Gi=(Rs of Ry)-(Rg of R)

[0297] According to the teachings of the present inven-
tion, a small range is combined with a neighboring range
only if the gap between the small range and the neighboring
range is less than or equal to a threshold gap value. The
threshold gap value is user configurable. Accordingly, server
104 then determines the sizes of the time gaps to determine
if range R; can be combined with one of its neighboring
ranges.

[0298] Server 104 then determines which time gap is
larger by comparing the values of time gap G;, and time gap
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G;; (step 2318). If it is determined in step 2318 that Gy, is
greater that Gy, it indicates that range R; selected in step
2304 is closer to range R; than to range R,, and processing
continues with step 2322. Alternatively, if it is determined in
step 2318 that Gy, is not greater that Gy, it indicates that the
time gap between range R; selected in step 2304 and range
R, is equal to or less than the time gap between ranges R; and
R;. In this case processing continues with step 2320.

[0299] If it is determined in step 2318 that G, is not
greater than Gy;, server 104 then determines if the time gap
(G;,) between range R; and range R,_is less than or equal to
a threshold gap value “GapThreshold” (step 2320). The
value of GapThreshold is user configurable. According to an
embodiment of the present invention, GapThreshold is set to
90 seconds. It should be apparent that various other values
may also be used for Gap Threshold.

[0300] If it is determined in step 2320 that the time gap
(G;,) between range R; and range R,_is less than or equal to
threshold gap value GapThreshold (..,
G;.<GapThreshold), then ranges R; and R, are combined to
form a single range (step 2324). The process of combining
ranges R; and R, involves changing the end time of range R,
to the end time of range R; (i.e., Rg of Ry is set to R of Ry)
and deleting range R;. Processing then continues with step

2308 wherein the value of variable “i” is incremented by
one.
[0301] Ifit is determined in step 2320 that time gap Gy, is

greater than GapThreshold (i.e., G;>GapThreshold), it indi-
cates that both ranges R; and R, are outside the threshold gap
value and as a result range R; cannot be combined with either
range R; or Ry. In this scenario, processing continues with
step 2308 wherein the value of variable “i” is incremented
by one.

[0302] Referring back to step 2318, if it is determined that
Gy, is greater than Gy, server 104 then determines if the time
gap (G;;) between ranges R; and R; is less than or equal to the
threshold gap value “GapThreshold” (step 2322). As indi-
cated above, the value of GapThreshold is user configurable.
According to an embodiment of the present invention,
GapThreshold is set to 90 seconds. It should be apparent that
various other values may also be used for GapThreshold.

[0303] If it is determined in step 2322 that the time gap
(Gj;) between ranges R; and R; is less than or equal to
threshold gap value GapThreshold (i.e., G;<GapThreshold),
then ranges R; and R; are combined to form a single range
(step 2326). The process of combining ranges R; and R;
involves changing the start time of range R; to the start time
ofrange R; (i.e., Rg of R; is set to Rg of R;) and deleting range
R;. Processing then continues with step 2308 wherein the
value of variable “i” is incremented by one.

[0304] Ifitis determined in step 2322 that time gap Gj; is
greater than GapThreshold (i.e., G;;>GapThreshold), it indi-
cates that both ranges R; and R, are outside the threshold gap
value and as a result range R; cannot be combined with either
range R; or Ry. In this scenario, processing continues with
step 2308 wherein the value of variable “i” is incremented
by one.

[0305] If server 104 determines that the condition in step
2314 is not satisfied, server 104 then determines if the value
of “k” is equal to zero (step 2330). If the value of “k” is equal
to zero, it indicates that the range R; selected in step 2304 is
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the first range in the set of “N” ranges created for the
multimedia information which implies that there is no range
in the set of “N” ranges that occurs before range R;. In this
scenario, server 104 then determines if the value of variable
“j” is greater than “N” (step 2332). If the value of “j” is also
greater than “N”, it indicates that the range R; selected in
step 2304 is not only the first range but also the last range
in the set of “N” ranges created for the multimedia infor-
mation which implies that there is no range in the set of
ranges that comes after range R;. If it is determined in step
2330 that “k” is equal to zero and that “j”>N in step 2332,
it indicates that the set of ranges for the multimedia infor-
mation comprises only one range (i.e., N=1). Processing
depicted in flowchart 2300 is then ended since no ranges can
be combined.

[0306] If it is determined in step 2330 that “k” is equal to
zero and that “j” is not greater than “N” in step 2332, it
indicates that the range R; selected in step 2304 represents
the first range in the set of “N” ranges created for the
multimedia information, and that the set of ranges includes
at least one range R; that is a neighbor of range R; and occurs
after range R;. In this case, the time gap G;; between range
R; and range R; is determined (step 2334). As indicated
above, time gap Gy is calculated by determining the time
between Ry of range R; and Rg of R;, i.e., Gy=(Rg of R)~(Rg
of R;) Processing then continues with step 2322 as described
above.

[0307] Ifitis determined in step 2330 that “k” is not equal
to zero, it indicates that the range R; selected in step 2304
represents the last range in the set of “N” ranges created for
the multimedia information, and that the set of ranges
includes at least one range R, that is a neighbor of range R;
and occurs before range R;. In this case, the time gap Gy,
between range R; and range R, is determined (step 2336). As
indicated above, time gap Gy, is calculated by determining
the time gap between Rg of range R; and R of R, ie,,

Gy=~Rs of R)-(Rg of Ry)

[0308] Processing then continues with step 2320 as
described above.

[0309] FIG. 25A depicts a simplified diagram showing a
range created by combining ranges R; and R, depicted in
FIG. 24 according to an embodiment of the present inven-
tion. FIG. 25B depicts a simplified diagram showing a range
created by combining ranges R; and R; depicted in FIG. 24
according to an embodiment of the present invention.

[0310] As indicated above, the processing depicted in
FIG. 23 may be performed after one or more ranges have
been created according to the times associated with the hits
according to flowchart 2200 depicted in FIG. 22. According
to an embodiment of the present invention, after the ranges
have been combined according to flowchart 2300 depicted in
FIG. 23, the ranges may then be displayed to the user in GUI
2000 according to step 2108 in FIG. 21.

[0311] According to an alternative embodiment of the
present invention, after combining ranges according to flow-
chart 2300 depicted in FIG. 23, a buffer time is added to the
start time and end time of each range. A user may configure
the amount of time (BufferStart) to be added to the start time
of each range and the amount of time (BufferEnd) to be
added to the end time of each range. The buffer times are
added to a range so that a range does not start immediately
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on a first hit in the range and stop immediately at the last hit
in the range. The buffer time provides a lead-in and a
trailing-off for the information contained in the range and
thus provides a better context for the range.

[0312] A buffer is provided at the start of a range by
changing the Ry time of the range as follows:

R of range=(Rg of range before adding buffer)-Buff-

erStart
[0313] A buffer is provided at the end of a range by
changing the Ry time of the range as follows:

Ry of range=(Ry, of range before adding buffer)+Buff-

erEnd
[0314] FIG. 26 depicts a zoomed-in version of GUI 2000
depicting ranges that have been automatically created
according to an embodiment of the present invention. A
plurality of hits 2602 satistying criteria provided by the user
are marked in thumbnail 2008-1 that displays text informa-
tion. According to an embodiment of the present invention,
the hits represent words and/or phrases related to user-
specified topics of interest. As depicted in FIG. 26, two
ranges 2006-2 and 2006-3 have been automatically created
based upon locations of the hits. Range 2006-2 has been
created by merging several small ranges according to the
teachings of the present invention (e.g., according to flow-
chart 2300 depicted in FIG. 23).

[0315] Displaying Multimedia Information from Multiple
Multimedia Documents

[0316] The embodiments of the present invention
described above display representations of information that
has been recorded (or captured) along a common timeline.
The recorded information may include information of dif-
ferent types such as audio information, video information,
closed-caption (CC) text information, slides information,
whiteboard information, etc. The different types of informa-
tion may have been captured by one or more capture
devices.

[0317] As described above, a multimedia document may
provide a repository for storing the recorded or captured
information. The multimedia document may be a file that
stores the recorded information comprising information of
multiple types. The multimedia document may be a file that
includes references to one or more other files that store the
recorded information. The referenced files may store infor-
mation of one or more types. The multimedia document may
also be a location where the recorded information of one or
more types is stored. For example, the multimedia document
may be a directory that stores files comprising information
that has been captured or recorded during a common time-
line. According to an embodiment of the present invention,
each file in the directory may store information of a par-
ticular type, i.e., each file may store a particular stream of
information. Accordingly, for recorded information that
comprises information of multiple types (e.g., a first type, a
second type, etc.), the information of the various types may
be stored in a single file, the information for each type may
be stored in a separate file, and the like.

[0318] Since the different types of information have been
captured along a common timeline, the representations of
the information can be displayed in a manner such that the
representations when displayed by the GUI are temporally
aligned with each other. For example, interface 300 depicted
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in FIG. 3 displays multimedia information stored by a
television broadcast recording multimedia document. The
different types of information stored in the broadcast record-
ing include video information, audio information, and pos-
sibly closed-caption (CC) text information. The video infor-
mation, audio information, and CC text information are all
captured along the same (or common) timeline possibly by
different capture devices. For example, the audio informa-
tion may have been captured using an audio information
capture device (e.g., a microphone) and the video informa-
tion may have been captured by a video information capture
device (e.g., a video camera). The audio and video infor-
mation might also have been captured by a single informa-
tion capture device.

[0319] As described above, interface 300 displays text
information that is a representation of the audio or CC text
information included in the broadcast recording (or a text
representation of some other type of information included in
the multimedia information). Interface 300 also displays
video keyframes extracted from the video information
included in the broadcast recording. The displayed video
keyframes are a representation of the video information
stored in the multimedia document. Since the audio and
video information are captured along the same timeline, the
representations of the information can be displayed such that
they are temporally aligned or synchronized with each other.
For example, as described above, thumbnail images 312-1
and 312-2 are aligned such that the text information (which
may represent a transcript of the audio information or the CC
text information or a text representation of some other type
of information included in the multimedia information) in
thumbnail image 312-1 and video keyframes displayed in
thumbnail 312-2 that occur at a particular point of time are
displayed approximately close to each other along the same
horizontal axis. This enables a user to determine various
types of information in the television broadcast recording
occurring approximately concurrently by simply scanning
the thumbnail images in the horizontal axis. Likewise,
panels 324-1 and 324-2 are temporally aligned or synchro-
nized with each other such that representations of the
various types of information occurring concurrently in the
television broadcast recording are displayed approximately
close to each other.

[0320] Embodiments of the present invention can also
display recorded multimedia information that may be stored
in multiple multimedia documents. The multimedia infor-
mation in the multiple multimedia documents may have
been captured along different timelines. For example,
embodiments of the present invention can display represen-
tations of multimedia information from a television news
broadcast captured or recorded during a first timeline (e.g.,
a morning newscast) and from another television news
broadcast captured during a second timeline (e.g., an
evening newscast) that is different from the first timeline.
Accordingly, embodiments of the present invention can
display multimedia information stored in one or more mul-
timedia documents that may store multimedia information
captured along different timelines. Each multimedia docu-
ment may comprise information of different types such as
audio information, video information, CC text information,
whiteboard information, slides information, and the like.

[0321] The multiple multimedia documents whose infor-
mation is displayed may also include documents that store
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information captured along the same timeline. For example,
the multiple multimedia documents may include a first
television program recording from a first channel captured
during a first timeline and a second television program
recording from a second channel captured during the same
timeline (i.e., the first timeline) as the first television pro-
gram recording. Embodiments of the present invention can
accordingly display representations of information from
multiple multimedia documents that store information that
may have been captured along the same or different time-
lines.

[0322] FIG. 27 depicts a simplified startup user interface
2700 that can display information that may be stored in one
or more multimedia documents according to an embodiment
of the present invention. Interface 2700 is merely illustrative
of an embodiment of the present invention and does not limit
the scope of the present invention. One of ordinary skill in
the art would recognize other variations, modifications, and
alternatives.

[0323] As depicted in FIG. 27, interface 2700 comprises
a toolbar 2702 including several user-selectable buttons. The
buttons include a button 2704 for loading multimedia docu-
ments for display, a button 2706 for removing one or more
previously loaded multimedia documents, a button 2708 for
printing multimedia information from one or more loaded
multimedia documents on a paper medium, a button 2710
for configuring user preferences, and other buttons that
allow a user to perform actions, configure, customize, or
control the manner in which information from one or more
multimedia documents is displayed. Additional features of
interface 2700 are described below in more detail.

[0324] Inorder to load one or more multimedia documents
to be displayed, the user selects load button 2704. FIG. 28
depicts a simplified window 2800 that is displayed when the
user selects load button 2704 according to an embodiment of
the present invention. Window 2800 facilitates selection of
one or more multimedia documents to be loaded and dis-
played according to the teachings of the present invention.
As depicted in FIG. 28, information identifying one or more
multimedia documents that are available to be loaded is
displayed in box 2802 of window 2800. Each multimedia
document may be identified by an identifier (e.g., a filename,
a location identifier such as a directory name). In the
embodiment depicted in FIG. 28, each multimedia docu-
ment is identified by a five digit code identifier. The user
may select one or more multimedia documents to be loaded
by highlighting the identifiers corresponding to the multi-
media documents in box 2802 and then selecting “Add”
button 2804. The highlighted identifiers for the multimedia
documents are then moved from box 2802 and displayed in
box 2806 that displays multimedia documents selected for
loading. A previously selected multimedia document can be
deselected by highlighting the identifier for the multimedia
document in box 2806 and then selecting “Remove” button
2808.

[0325] Information related to the multimedia document
corresponding to a highlighted identifier (highlighted either
in box 2802 or 2806) is displayed in information area 2810.
In the embodiment depicted in FIG. 28, the displayed
information includes information 2812 indicating the dura-
tion of the multimedia document, information 2814 indicat-
ing the date on which the information in the multimedia
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document was captured or recorded, information 2816 indi-
cating the time of the recording, information 2818 identify-
ing the television channel from which the information was
recorded, and information 2820 indicating the type of
recording. Other descriptive information that is available for
the multimedia document (e.g., name of the TV program)
might be displayed in description area 2821.

[0326] The user can select “Load” button 2822 to load and
display contents of multimedia documents identified by the
identifiers displayed in box 2806. As shown in FIG. 28,
three multimedia documents have been selected and will be
loaded upon selection of “Load” button 2822. The selected
multimedia documents may store multimedia information
captured along the same or different timelines. Each selected
multimedia document may comprise information of one or
more types (e.g., audio information, video information, CC
text information, whiteboard information, slides informa-
tion, etc.). The types of information stored by one multime-
dia document may be different from the types of information
stored by another selected multimedia document. The user
can cancel the load operation by selecting “Cancel” button
2824.

[0327] Other techniques may also be used for selecting
and loading a multimedia document. For example, according
to one technique, a user may scan a particular identifier (e.g.,
a barcode). The multimedia document (or portion of infor-
mation stored by the multimedia document) corresponding
to the scanned barcode may be selected and loaded.

[0328] FIG. 29A depicts a user interface 2900 after one or
more multimedia documents have been loaded and dis-
played according to an embodiment of the present invention.
Interface 2700 is merely illustrative of an embodiment of the
present invention and does not limit the scope of the present
invention. One of ordinary skill in the art would recognize
other variations, modifications, and alternatives.

[0329] As depicted in FIG. 29A, contents of three multi-
media documents have been loaded and displayed. For each
multimedia document, representations of information of
different types stored by the multimedia document are
displayed in a thumbar corresponding to the multimedia
document. A video window is also displayed for each
multimedia document. The thumbar for each multimedia
document includes one or more thumbnail images display-
ing representations of the various types of information
included in the multimedia document.

[0330] For example, in the FIG. 29A, a thumbar 2902
displays representations of information stored by a first
multimedia document, a thumbar 2906 displays representa-
tions of information stored by a second multimedia docu-
ment, and a thumbar 2910 displays representations of infor-
mation stored by a third multimedia document. A video
window 2904 is displayed for the first multimedia docu-
ment, a video window 2908 is displayed for the second
multimedia document, and a video window 2912 is dis-
played for the third multimedia document. In the embodi-
ment depicted in FIG. 29A, the first, second, and third
multimedia documents are recordings of television pro-
grams and each comprise audio information, video infor-
mation, and possibly CC text information. This is however
not intended to limit the scope of the present invention. A
multimedia document displayed according to the teachings
of the present invention may include different types of
information.
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[0331] Each thumbar displayed in FIG. 29A includes one
or more thumbnail images. Each thumbnail image displays
a representation of a type of information stored in the
multimedia document. Since the three multimedia docu-
ments loaded in interface 2900 comprise audio, video, and
possibly CC text information, thumbars 2902, 2906, and
2910 each include a thumbnail image displaying text infor-
mation that is a representation of the audio information or
CC text information (or a text representation of some other
type of information included in the multimedia information)
from the corresponding multimedia document and a thumb-
nail image displaying video keyframes representing the
video information in the corresponding multimedia docu-
ment. For example, thumbar 2902 includes a thumbnail
image 2914 that displays text information representing the
audio information (or CC text information) from the first
multimedia document, and a thumbnail image 2916 display-
ing video keyframes extracted from the video information of
the first multimedia document. Thumbar 2906 includes a
thumbnail image 2918 that displays text information repre-
senting the audio information (or CC text information, or a
text representation of some other type of information
included in the multimedia information) from the second
multimedia document, and a thumbnail image 2920 display-
ing video keyframes extracted from the video information of
the second multimedia document. Thumbar 2910 includes a
thumbnail image 2922 that displays text information repre-
senting the audio information (or CC text information, or a
text representation of some other type of information
included in the multimedia information) from the third
multimedia document, and a thumbnail image 2924 display-
ing video keyframes extracted from the video information of
the third multimedia document. Techniques for generating
and displaying the thumbnail images have been previously
described. Each thumbar is like the second viewing area
depicted in FIG. 3.

[0332] The thumbnail images in a thumbar are aligned
such that representations of information that occurs tempo-
rally concurrently in the multimedia document are displayed
approximately close to each other along the same horizontal
axis. Each thumbar represents information captured accord-
ing to a common timeline. However, the timeline corre-
sponding to one thumbar may be different from the timeline
corresponding to another thumbar.

[0333] Alens (“thumbnail viewing area lens”) is displayed
for each thumbar covering or emphasizing a portion of the
thumbar. As depicted in FIG. 29A, a thumbnail viewing area
lens 2926 covers an arca of thumbar 2902, a thumbnail
viewing area lens 2928 covers an area of thumbar 2906, and
a thumbnail viewing area lens 2930 covers an area of
thumbar 2910. The thumbnail viewing area lenses are ini-
tially positioned at the top of the thumbars (i.e., at the start
of the multimedia documents) as depicted in FIG. 29A. As
described above with respect to FIG. 3, each thumbnail
viewing lens can be moved along the corresponding thumbar
and can be used to navigate and scroll through the contents
of the multimedia document displayed in the thumbar.
Techniques for displaying a thumbnail viewing area lens and
techniques for using the thumbnail viewing area lens to
navigate and scroll through the contents of each multimedia
document have been previously described. Each thumbnail
viewing area lens may or may not comprise a sublens such
as sublens 316 depicted in FIG. 3.
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[0334] Descriptive information related to each multimedia
document may also be displayed in the thumbar correspond-
ing to the multimedia document. The information may
include information such as information indicating the dura-
tion of the multimedia document, information indicating the
date on which the information in the multimedia document
was captured or recorded, information indicating the time of
the recording, information identifying the television channel
or program from which the information was recorded,
information indicating the type of recording, etc. As
depicted in FIG. 29A, descriptive information 2932 for each
multimedia document is displayed along a side of the
corresponding thumbar.

[0335] For each multimedia document, the video informa-
tion may be played back in a video window corresponding
to the multimedia document. The audio information accom-
panying the video information may also be out via an audio
output device. For example, video information from the first
multimedia document may be played back in video window
2904, video information from the second multimedia docu-
ment may be played back in video window 2908, and video
information from the third multimedia document may be
played back in video window 2912. A control bar is provided
with each video window for controlling playback of infor-
mation in the associated video window. For example, the
playback of video information in video window 2904 may
be controlled using controls provided by control bar 2934,
the playback of video information in video window 2908
may be controlled using controls provided by control bar
2936, and the playback of video information in video
window 2912 may be controlled using controls provided by
control bar 2938.

[0336] The contents of video information displayed in a
video window for a multimedia document also depends on
the position of the thumbnail viewing area lens over the
thumbar corresponding to the multimedia document. For
example, contents of the video information displayed in
video window 2904 depend upon the position of thumbnail
viewing area lens 2926 over thumbar 2902. As previously
described, each thumbnail viewing area lens is characterized
by a top edge corresponding to time t;, and a bottom edge
corresponding to a time t,. The playback of the video
information in the video window is started at time t, or t, or
some time in between times t; and t,. As the thumbnail
viewing area lens is repositioned over a thumbar, the video
played back in the corresponding video window may change
such that the video starts playing from time t, or time t,
corresponding to the present position of thumbnail viewing
area lens over the thumbar, or some time in between t, and
t,. It should be noted that the thumbnail viewing area lenses
covering portions of the different thumbars can be reposi-
tioned along the thumbars independent of each other.

[0337] Each video window may also display information
related to the multimedia document whose video informa-
tion contents are displayed in the video window. The infor-
mation may include for example, information identifying the
television program for the recording, information identify-
ing the time in the multimedia document corresponding to
the currently played back content, etc.

[0338] According to an embodiment of the present inven-
tion, a list of words 2940 found in all the loaded multimedia
documents (i.e., common words) is also displayed in an arca

May 20, 2004

of interface 2900. The list of words 2940 includes words that
are found in information of one or more types contained by
the loaded multimedia documents. For example, the list of
words displayed in FIG. 29A includes words that were
found in the information from first multimedia document,
the second multimedia document, and the third multimedia
document. According to an embodiment of the present
invention, text representations of information contained by
the loaded multimedia documents are searched to find the
common words. The text information may represent the CC
text information, a transcription of the audio information, or
a text representation of some other type of information
stored in the multimedia documents. According to another
embodiment of the present invention, the list of words may
also include words determined from the video information
contained by the multimedia documents. For example, the
video keyframes extracted from the video information may
also be searched to find the common words. The keyframes
may be searched for the words. The number of occurrences
of the words in the multimedia documents is also shown.

[0339] FIG. 29B depicts interface 2900 wherein the posi-
tions of the thumbnail viewing area lenses has been changed
from their initial positions according to an embodiment of
the present invention. As shown, the positions of thumbnail
viewing area lenses 2926, 2928, and 2930 have been
changed from their positions depicted in FIG. 29A. Since
the positions of the thumbnail viewing area lenses affects the
video information played back in the corresponding video
windows, the contents in the video windows 2904, 2908, and
2912 have also changed. As a user moves a thumbnail
viewing area lens over a thumbar, a window, such as window
2942, is displayed on the lens. A video keyframe selected
from the video keyframes extracted from the video infor-
mation of the multimedia document between times t, and t,
of the thumbnail viewing area lens is displayed in window
2942 as shown in FIG. 29B. The window 2942 disappears
when the thumbnail viewing area lens is released by the user.

[0340] According to an embodiment of the present inven-
tion, the user can specify criteria and the contents of the
multimedia documents that are loaded and displayed in the
user interface may be searched to find locations within the
multimedia documents that satisfy the user-specified crite-
ria. Sections or locations of the multimedia document that
satisfy the user specified criteria may be highlighted and
displayed in interface 2900. According to an embodiment of
the present invention, the user-specified criteria may include
user-specified words or phrases, search queries comprising
one or more terms, topics of interest, etc.

[0341] Ininterface 2900 depicted in FIG. 29C, a user may
enter a word or phrase in input area 2944 and request that the
contents of the multimedia documents be searched for the
user-specified word or phrase by selecting “Find” button
2946. The word or phrase to be searched may also be
selected from the common list of words 2940. In FIG. 29C,
the user has specified word “Stewart”.

[0342] The contents of the multimedia documents are then
searched to identify locations and occurrences of the user-
specified word or phrase. According to an embodiment of
the present invention, text representations of information
stored by the multimedia documents are searched to find
locations of the user-specified word or phrase. Video key-
frames may also be searched for the word or phrase. All
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occurrences (“hits”) 2950 of the user-specified word or
phrase in the various thumbars (i.e., in the thumbnail images
in the thumbars) are highlighted as shown in FIG. 29C.
Various different techniques may be used for highlighting
the hits in the multimedia documents. For example, the
individual hits may be highlighted. Ranges may also be
determined based upon the hits (as describe above) and the
ranges may be highlighted. Other techniques such as marks
(see FIG. 29D described below) may also be used to mark
the approximate locations of the hits. According to an
embodiment of the present invention, as shown in FIG. 29C,
colored rectangles may be drawn around lines in the thumb-
nail images to highlight lines that contain the search word or
phrase. Video keyframes displayed in the thumbars that
contain the search word or phrase may also be highlighted
by drawing colored boxes around the video keyframes.
Various other types of techniques may also be used. For
example, if a multimedia document comprises slides infor-
mation, then the slides displayed in the thumbars that
contain the search word or phrase may be highlighted. The
total number of occurrences 2952 of the word or phrase in
the various multimedia documents is also displayed. For
example, in FIG. 29C, the word “Stewart” occurs 31 times
in the three multimedia documents.

[0343] The user may also form search queries comprising
multiple terms (e.g., multiple words and/or phrases). As
shown in FIG. 29D, the words or phrases that are included
in a search query are displayed in area 2954. The user can
add a word or phrase to the search query by typing the word
or phrase in input area 2944 (or by selecting a word from
common list of words 2940) and selecting “Add” button
2956. The word or phrase is then added to the search query
and displayed in area 2954. In FIG. 29D, the word “Stew-
art” has been added to the search query. The user can delete
or remove a word or phrase from the search query by
selecting the word or phrase in area 2954 and selecting
“Del” button 2960. The user can reset or clear the search
query using “Reset” button 2960.

[0344] The user can also specify Boolean connectors for
connecting the terms in a search query. For example, in the
embodiment depicted in FIG. 29D, the words or phrases in
a search query may be ANDed or ORed together based upon
the selection of radio buttons 2958. If the words are ORed
together, then all locations of the words or phrases in the
search query in the various multimedia documents are found
and highlighted. If the words are ANDed together, then only
those portions of the multimedia documents are highlighted
as being relevant that contain all the words or phrases in the
search query within a close proximity. The proximity mea-
sure may be user configurable. According to an embodiment
of the present invention, the proximity measure corresponds
to a number of words. For example, locations of search
query words or phrases in the multimedia document are
highlighted if they occur within a certain number o words of
each other. Proximity can also be based upon time. In this
embodiment, the locations of search query words or phrases
in the multimedia document are highlighted if they occur
within a specific length of time.

[0345] 1InFIG. 29D, the locations of the hits are shown by
marks 2964 displayed in the thumbars. Each mark 2964
identifies a line in the text information printed in the
thumbnails that contains the search query terms.
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[0346] In the embodiment depicted in FIG. 29D, ranges
have been formed based on the location of the hits. Tech-
niques for forming ranges based on locations of hits has been
previously described (see FIGS. 20A, 20B, 21, 22, 23, 24,
25A, 25B, and 26, and the associated description). The
locations of the ranges are displayed using colored rect-
angles 2966. Each rectangle identifies a range. The rectan-
gular boxes representing the ranges thus identify portions of
the multimedia documents that satisfy or are relevant to the
user-specified criteria (e.g., words, phrases, topics of inter-
est, etc.) that are used for searching the multimedia docu-
ments.

[0347] In embodiments of the present invention wherein
contents of only one multimedia document are displayed
(e.g., in FIG. 3), a range is identified by a start time (Rg) and
an end time (Rp) that define the boundaries of the range, as
previously described. In embodiments of the present inven-
tion wherein information from multiple multimedia docu-
ments is displayed, a range is defined by a start time (R),
an end time (Ry), and an identifier identifying the multime-
dia document in which the range is present. Further, as
described above, identifiers (e.g., a text code, numbers, etc.)
may be used to identify each range. The range identifier for
a range may be displayed in the rectangular box correspond-
ing to the range or in some other location on the user
interface.

[0348] Each thumbar in FIG. 29D also includes a rel-
evance indicator 2968 that indicates the degree of relevance
(or a relevancy score) of the multimedia document whose
contents are displayed in the thumbar to the user-specified
search criteria (e.g., user-specified word or phrase, search
query, topics of interest, etc.). Techniques for determining
the relevancy score or degree of relevance have been
described above. According to an embodiment of the present
invention, the degree of relevance for a thumbar is based
upon the frequency of hits in the multimedia document
whose contents are displayed in the thumbar. In the rel-
evance indicators depicted in FIG. 20D, the degree of
relevance of a multimedia document to the user-specified
criteria is indicated by the number of bars displayed in the
relevance indicators. Accordingly, the first and third multi-
media documents whose contents are displayed in thumbars
2902 and 2910 are more relevant (indicated by four bars in
their respective relevance indicators) to the current user-
specified criteria (i.e., search query including the word
“Stewart”) than the second multimedia document displayed
in thumbar 2906 (only one bar in the relevance indicator).
Various other techniques (e.g., relevance scores, bar graphs,
different colors, etc.) may also be used to indicate the degree
of relevance of the multimedia documents.

[0349] As previously described, various operations may
be performed on ranges. The operations performed on a
range may include printing a representation of the contents
of the range on a paper document, saving the contents of the
range, communicating the contents of the range, etc. Ranges
can also be annotated or highlighted or grouped into sets.
Ranges in a set of ranges can also be ranked or sorted
according to some criteria that may be user-configurable.
For example, ranges may be ranked based upon the rel-
evance of each range to the user specified search criteria.
According to an embodiment of the present invention, a
range with higher number of hits may be ranked higher than
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a range with a lower number of hits. Other techniques may
also be used to rank and/or sort ranges.

[0350] The user may also select one or more ranges
displayed by the user interface and perform operations on
the selected ranges. According to an embodiment of the
present invention, the user may select a range by clicking on
a rectangle representing the range using an input device such
as a mouse. In FIG. 29E, range 2970 has been selected by
the user. The rectangle representing range 2970 may be
highlighted (e.g., in a color different from the color of the
rectangles representing the other ranges) to indicate that it
has been selected. In the embodiment depicted in FIG. 29E,
a web page 2971 is generated for the user-selected range and
displayed in a window 2969 of user interface 2900. Web
page 2971 comprises text information 2972 that represents
the audio information or CC text information (or a text
representation of some other type of information included in
the multimedia information) for the selected range (i.e., text
information that represents the audio information, CC text
information, or other information occurring between times
R and Ry of the selected range) and one or more video
keyframes or images 2973 extracted from the video infor-
mation corresponding to the selected range (i.e., video
keyframes extract from video information occurring
between times Rg and Ry of the selected range). According
to an embodiment of the present invention, each image 2973
in web page 2971 is a hypertext link and when selected starts
playback of video information from a time associated with
the image.

[0351] As shown in FIG. 29E, a barcode 2977 may be
printed for each image. The barcode may represent a time
associated with the image and scanning the barcode using a
barcode reader or scanner may cause playback of the video
information from a time associated with the image and
represented by the barcode. The playback may be displayed
in the video window of a multimedia document correspond-
ing to the selected range. Information 2974 identifying the
multimedia document from which the range is selected is
also displayed on web page 2971. Each barcode 2977 may
also identify a start time and end time for a range. Scanning
such a barcode using a barcode reader or scanner may cause
playback of information corresponding to the range. Bar-
code 2977 may also represent a label or identifier that
identifies a range. Upon scanning such a barcode, the range
identifier represented by the scanned barcode may be used to
determine the start and end times of the range and informa-
tion corresponding to the range may then be played back.

[0352] If the user has identified user-specified criteria
(e.g., a word or phrase, a topic of interest, a search query,
etc.) for searching the multimedia documents, then occur-
rences of the user-specified criteria in web page 2971 are
highlighted. For example, in FIG. 29E, the user has speci-
fied a search query containing the word “Stewart”, and
accordingly, all occurrences 2975 of the word “Stewart” in
web page 2971 are highlighted (e.g., bolded).

[0353] A hypertext link 2976 labeled “Complete Set” is
also included in web page 2971. Selection of “Complete
Set” link 2971 causes generation and display of a web page
that is based upon the contents of the various ranges depicted
on the thumbars across all the multimedia documents that
are displayed in interface 2900.

[0354] In alternative embodiments, other types of docu-
ments besides web pages may be generated and displayed

May 20, 2004

for the ranges. According to an embodiment of the present
invention, a printable representation of the selected range or
ranges may be generated and displayed. Further details
related to generation and display of such a printable repre-
sentation of multimedia information are described in U.S.
application Ser. No. 10/001,895 filed Nov. 19, 2001, the
entire contents of which are herein incorporated by reference
for all purposes.

[0355] FIG. 29F depicts an interface 2900 in which the
search query comprises multiple words, namely, “Stewart”,
“Imclone”, and “Waksal”, connected by the OR Boolean
operator. All occurrences 2980 of the words in the search
query are highlighted (e.g., bolded) in web page 2971. All
occurrences or hits of the words in the thumbars are also
marked using markers 2964. Ranges have been formed and
displayed based upon the positions of the hits.

[0356] As previously described, the user-specified criteria
for searching the multimedia documents may also include
topics of interest. Accordingly, according to an embodiment
of the present invention, the contents of the one or more
multimedia documents may be searched to identify portions
of the multimedia documents that are relevant to topics of
interest that may be specified by a user.

[0357] FIG. 29G depicts a simplified user interface 2900
in which portions of the multimedia documents that are
relevant to user specified topics of interest are highlighted.
As shown in FIG. 29G, three topics of interest 2981 have
been defined, namely “Airlines”, “mstewart”, and “base-
ball”. Sections of the multimedia documents that are rel-
evant to the topics of interest and that are displayed in the
thumbars corresponding to the multimedia documents are
highlighted using markers 2983. Ranges have been formed
and displayed based upon the location of the hits. The ranges
thus identify portions of the multimedia documents that are
deemed relevant to the topics of interest. Portions of web
page 2971 that are relevant to the topics of interest are also
highlighted. Techniques for specifying topics of interest and
techniques for determining portions of the multimedia docu-
ments that are relevant to one or more topics of interest have
been described above and have also been described in U.S.
application Ser. No. 10/001,895 filed Nov. 19, 2001, and
U.S. Non-Provisional application Ser. No. 08/995,616 filed
Dec. 22, 1997, the entire contents of which are herein
incorporated by reference for all purposes. Relevance indi-
cators 2982 are also displayed for each topic of interest
indicating the relevance of the various multimedia docu-
ments to the topics of interest.

[0358] According to an embodiment of the present inven-
tion, a particular style or color may be associated with each
topic of interest. For example, a first color may be associated
with topic of interest “Airlines”, a second color may be
associated with topic of interest “mstewart”, and a third
topic of interest may be associated with the topic of interest
“baseball”. Portions of the multimedia document that are
deemed to be relevant to a particular topic of interest may be
highlighted using the style or color associated with the
particular topic of interest. This enables the user to easily
determine the portions of the multimedia documents that are
relevant to a particular topic of interest.

[0359] FIG. 29H depicts another manner in which por-
tions of the thumbars that are relevant to or satisfy or match
user-specified criteria (e.g., words, phrases, search queries,
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topics of interest, etc.) might be displayed according to an
embodiment of the present invention. As shown in FIG.
29H, rectangular boxes are drawn on the thumbnail images
in the thumbars to identify portions of the multimedia
documents that are relevant to topics of interest 2981. For
each rectangular box covering a portion of a thumbar, the
word or phrase or image that caused that portion of the
thumbar to be chosen is displayed on the rectangular box.
This enables the user to not only easily see which portions
of the multimedia documents are relevant to the topics of
interest (or any other user-specified criteria) but to also
easily determine the word or phrase or image that resulted in
the selection of the portions.

[0360] In FIG. 291, the playback of video information for
a particular multimedia document has been moved from the
video window corresponding to the multimedia document to
a larger video window. As shown in FIG. 291, the video
playback of the third multimedia document has been moved
from video window 2912 to larger video window 2984. A
mode displaying the larger video window 2984 is activated
by selecting “Video” tab 2986. The switch of the display
from video window 2912 to window 2984 may be per-
formed by selecting a control 29384 provided by control bar
2938. A control bar 2985 comprising controls for controlling
playback of the video information in window 2984 is also
displayed below larger video window 2984. Moving the
playback of video information from the smaller video win-
dow 2912 (or 2904 or 2908) to larger video window 2984
makes it easier for the user to view the video information
playback. The video playback can be switched back to small
window 2912 from window 2984 by selecting control 29384
from control bar 2938 or by selecting control 29854 from
control bar 2985.

[0361] Text information 2987 (e.g., CC text information,
transcript of audio information, or a text representation of
some other type of information included in the multimedia
information) corresponding to the video playback is also
displayed below larger video window 2984. Text informa-
tion 2987 scrolls along with the video playback. Each word
in text information 2987 is searchable such that a user can
click on a word to see how many times the selected word
occurs in the contents of the multimedia documents and the
locations where the word occurs. It should be noted that, as
with the video playback in the smaller video window, the
contents of the video played back in larger video window
2984 are affected by the position of thumbnail viewing area
lens of the thumbar that displays a representation of the
contents of the multimedia document whose video informa-
tion is played back in larger video window 2984.

[0362] As previously described, a user may also manually
define ranges for one or more multimedia documents. Tech-
niques for manually defining ranges for a multimedia docu-
ment have been previously described. In the embodiment
depicted in FIG. 29], a button 2988 is provided that when
selected initiates a mode of operation in which manual
ranges can be defined by the user. According to an embodi-
ment of the present invention, selection of button 2988
invokes a window like window 2050 depicted in FIG. 20B.
In addition to the information depicted in FIG. 20B, the
window also includes an entry field allowing the user to
enter information identifying the multimedia document,
from the multimedia documents loaded by the user interface,
for which a range is to be defined. The user can also specify
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the start and end times for the range. In an alternative
embodiment, selection of button 2988 initiates a mode
wherein the user can manually specify a range by clicking on
a portion of one of the thumbars depicted in interface 2900
using an input device such as a mouse. Clicking a portion of
a thumbar causes the display of a rectangular box represent-
ing the range. The user can manipulate the top and bottom
edges of the rectangular box to configure the start time (Rg)
and end time (Ry) for the range. The rectangular box itself
can be moved along the thumbar.

[0363] According to an embodiment of the present inven-
tion, rectangular boxes representing ranges that are auto-
matically generated (e.g., ranges generated based upon hits
for user-specified criteria) and rectangular boxes represent-
ing manual ranges specified by a user may be displayed at
the same time by interface 2900. In order to differentiate
between the manually generated and automatically gener-
ated ranges, different colors or styles may be used to display
rectangular boxes that represent automatic ranges and boxes
that represent manual ranges.

[0364] FIG. 29K depicts a user interface 2900 in which
portions of the multimedia documents that the user has
watched or played back are highlighted according to an
embodiment of the present invention. In alternative embodi-
ments, portions of the multimedia documents that the user
has not watched or played back may be highlighted. As
depicted in FIG. 29K, rectangular boxes 2990 are drawn on
portions of the thumbars identifying portions of the multi-
media documents displayed in user interface 2900 that have
been watched or played by the user. The portions may have
been played back or watched in smaller video windows
2904, 2908, or 2912, or in larger video window 2984, or
using some output device. In this embodiment, information
identifying portions of the stored multimedia information
that have been output to a user (or alternatively, information
identifying portions of the stored multimedia information
that have not been output to a user) is stored. This feature of
the present invention enables the user to easily see what
sections of the multimedia documents the user has already
viewed and which portions the user has yet to view. The
boxes representing the viewed portions may be displayed in
a particular color to differentiate them from other boxes
displayed in interface 2900 such as boxes representing
ranges.

[0365] FIG. 30A depicts another simplified user interface
3000 for displaying contents of one or more multimedia
documents according to an embodiment of the present
invention. As shown in FIG. 30A, contents of three multi-
media documents are displayed. Three thumbars 3002,
3004, and 3006, and three small video windows 3008, 3010,
and 3012 are displayed. The contents of the multimedia
documents have been searched for search query comprising
terms “Stewart”, “Imclone”, and “Faksal”. Portions of the
thumbars that contain content relevant to the search query
are identified by marks 3014. Ranges have been formed
based upon the hits, and rectangular boxes 3016 represent-
ing the ranges have been displayed. These features have
already been described above.

[0366] In addition, user interface 3000 includes a number
of web pages 3020-1, 3020-2, 3020-3, etc. that are generated
for the various ranges displayed on the thumbars by rect-
angular boxes. According to an embodiment of the present
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invention, a web page is generated for each range displayed
in the thumbars. The web pages (referred to as the “palette”
view) shown in FIG. 30A are generated and displayed by
selecting “Palette” button 3022. Accordingly, the palette of
web pages includes web pages generated for the various
ranges. The palette of web pages may be displayed in the
form of a scrollable list as shown in FIG. 30A. The user can
add notes to the palette, annotate information to the web
pages in the palette, and annotate parts of the multimedia
documents with supplemental information. The ranges
themselves may also be annotated. For example, annotation
may be added to a range by adding a comment to the web
page that displays information for the range.

[0367] Inthe embodiment depicted in FIG.30A, each web
page 3020 for a particular range comprises text information
that represents the audio information, CC text information,
or a text representation of some other type of information
included for the particular range (i.e., text information that
represents the transcribed audio information or CC text
information occurring between times Ry and Ry of the
particular range). The web page also includes one or more
video keyframes or images extracted from the video infor-
mation corresponding to the particular range. The images
and the text information may be temporally synchronized or
aligned. The images in the web page may be hypertext links
and when selected start playback of video information from
a time associated with the selected the image.

[0368] Abarcode may be printed and associated with each
image printed in a web page. The barcode may represent a
time associated with the image and scanning the barcode
using a barcode reader or scanner may cause playback of the
video information from a time associated with the image and
represented by the barcode.

[0369] For each range, information identifying the range
and information identifying the multimedia document from
which the range is selected may also displayed on the web
page corresponding to the range. For example, in the
embodiment depicted in FIG. 30A, the start and end times
3018 for each range are displayed on the web pages.
Identifiers 3021 identifying the ranges are also displayed.
Since the multimedia documents in FIG. 30A correspond to
television video recordings, each web page corresponding to
a range also displays an icon 3023 associated with the TV
network that broadcast the information for the range.

[0370] Occurrences of user-specified criteria in each web
page are highlighted. For example, in the embodiment
depicted in FIG. 30A, the search query includes terms
“Stewart”, “Imclone”, and “Faksal”, and occurrences of
these terms in the web pages are highlighted. Various
different techniques may be used for highlighting the terms
such as bolding, use of colors, different styles, use of
balloons, boxes, etc. As previously described, the search
query terms may also be highlighted in the representations
displayed in the thumbars.

[0371] A lens 3024 is displayed emphasizing or covering
an area of a web page corresponding to a currently selected
range. For example, in the embodiment depicted in FIG.
30A, a range has been selected in thumbar 3006, and lens
3024 is displayed covering a portion of web page 3020-4
corresponding to the selected range. The portion of web
page 3020-4 covered by lens 3024 is displayed in a larger
window 3026. The user can change the positions of lens
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3024 along the length of web page 3020-4. The portion of
the web page displayed in window 3026 is changed such that
it continues to correspond to the portion of web page 3020-4
covered by lens 3024. In this manner, the user may use lens
3024 to navigate the contents of the selected web page. The
user may also use the scrollbar provided by window 3026 to
scroll through the web page displayed in window 3026. The
position of lens 3024 over web page 3020-4 is changed such
that it continues to correspond to the portion of web page
displayed in window 3026.

[0372] A user may chose another range by clicking on that
range (i.e., by clicking on the rectangle representing the
range) in the thumbars using an input device such as a
mouse. In response, the position of lens 3024 is changed
such that it is displayed over a web page in the palette view
corresponding to the newly selected range. The portion of
the web page in the palette view covered by lens 3024 is then
displayed in window 3026. For example, as depicted in FIG.
30B, a different range 3030 has been selected by the user.
The user may select this range by clicking on a rectangular
box corresponding to the range in thumbar 3002. In
response, lens 3024 is drawn covering a portion of web page
3020-1 corresponding to range 3030. The portion of web
page 3020-1 covered or emphasized by lens 3024 is dis-
played in window 3026.

[0373] According to an embodiment of the present inven-
tion, a use may also select a range by selecting a web page
corresponding to the range from the palette of web pages.
The user may select a web page by clicking on that web page
using an input device such as a mouse. In response, lens
3024 is displayed on the selected web page. The portion of
the web page in the palette view covered by lens 3024 is
displayed in window 3026. The rectangular box representing
the range corresponding to the newly selected web page is
also highlighted to indicate selection of the range.

[0374] As described above, embodiments of the present
invention can display representations of information stored
by one or more multimedia documents that may have been
recorded during the same or different timelines. The user can
specify criteria such as words, phrases, search queries
including multiple terms, topics of interest, etc., and portions
of the multimedia documents that are relevant to or contain
the user-specified criteria are highlighted using markers,
boxes representing ranges, etc. Embodiments of the present
invention can accordingly be used to compare the contents
of multiple multimedia documents.

[0375] For example, the recordings of three different tele-
vision programs such as “Closing Bell”, “60 Minute II”, and
“Business Center” may be displayed as depicted in FIG.
29A, and searched for user-specified criteria (e.g., words.
phrases, terms in the search query, topics of interest, etc.).
Portions of the three programs that are relevant to or match
the user-specified criteria are highlighted. Such an ability to
search across multiple multimedia documents is not pro-
vided by conventional tools. Further, based upon the results
of the searches displayed by the interface, the user can easily
determine the relevance of the television programs to the
user criteria. Embodiments of the present invention thus can
be used to analyze the contents of the multimedia documents
with respect to each other. The visualization of the search
results is often useful for obtaining a feel for the contents of
the multimedia documents.
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[0376] As another example, if the user is interested in the
Imclone/Martha Stewart scandal, the user can form a search
query including the terms “Stewart”, “Imclone”, and “Wak-
sal” (or other words related to the scandal) and portions of
the representations of the multimedia documents that are
displayed by the user interface and that contain the search
query terms are highlighted using markers, colors, etc.
Ranges may also be formed based upon the search hits and
depicted on the interface using colored boxes to highlight
the relevant sections. By viewing the portions of the mul-
timedia documents highlighted in the interface, the user can
easily determine how much information related to the scan-
dal is contained in the multimedia documents and the
locations in the multimedia documents of the relevant infor-
mation. The user can also determine the distribution of the
relevant information in the multimedia documents. The
multimedia documents can also be compared to each other
with regards to the search query. Embodiments of the
present invention thus provide a valuable tool for a user who
wants to analyze multiple multimedia documents.

[0377] The analysis and review of multiple multimedia
documents is further facilitated by generating and displaying
web pages corresponding to the ranges (that may be auto-
matically generated or manually specified) displayed in the
interface. The web pages generated for the ranges allow the
user to extract, organize, and gather the relevant portions of
the multiple multimedia documents.

[0378] Embodiments of the present invention also provide
the user the ability to simultaneously watch a collection of
multimedia documents. For example, the user can watch the
contents of multiple video recordings or video clips. Various
controls are provided for controlling the playback of the
multimedia information. Portions of the multimedia docu-
ments played back by the user may be highlighted. The user
can accordingly easily determine portions of the multimedia
documents that the user has already viewed and portions that
have not been viewed.

[0379] As previously described, several operations can be
performed using ranges. These operations include, for
example, printing a representation of the contents of a range
on a paper document, saving the contents of a range,
communicating the contents of a range, annotating a range,
etc. Ranges may also be grouped (e.g., grouped into sets)
and operations performed on the groups. For example,
ranges in a set of ranges can also be ranked or sorted based
upon some criteria that might be user-configurable. For
example, ranges may be ranked based upon the relevance of
each range to the user specified search criteria. According to
an embodiment of the present invention, a range with higher
number of hits may be ranked higher than a range with a
lower number of hits. Other techniques may also be used to
rank and/or sort ranges.

[0380] Printing Multimedia Information

[0381] As previously indicated, multimedia information
from one or more multimedia documents displayed by the
user interfaces described above may be printed on a paper
medium to produce a multimedia paper document. Accord-
ingly, a multimedia paper document may be generated for
the one or more multimedia documents. The term “paper” or
“paper medium” may refer to any tangible medium on which
information can be printed, written, drawn, imprinted,
embossed, etc.
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[0382] According to an embodiment of the present inven-
tion, for each multimedia document, a printable representa-
tion is generated for the recorded information stored by the
multimedia document. Since the recorded information may
store information of different types such as audio informa-
tion, video information, closed-caption (CC) text informa-
tion, slides information, whiteboard information, etc.,
according to an embodiment of the present invention, the
printable representation of the recorded information may
comprise printable representations of one or more types of
information. The printable representation for the recorded
information, which may include printable representations
for one or more types of information that make up the
recorded information, can be printed on a paper medium to
generate a multimedia paper document. Various different
techniques may be used for generating a printable represen-
tation for the multimedia information. Examples of tech-
niques for generating a printable representation and printing
the printable representation on a paper medium to produce
a multimedia paper document are described in U.S. patent
application Ser. No. 10/001,895, filed Nov. 19, 2001, the
entire contents of which are herein incorporated by reference
for all purposes.

[0383] The printable representation can then be printed on
a paper medium. The term “printing” includes printing,
writing, drawing, imprinting, embossing, and the like.
According to an embodiment of the present invention, the
printable representation is communicated to a paper docu-
ment output device (such as a printer, copier, etc.) that is
configured to print the printable version on a paper medium
to generate a paper document. Various different techniques
may be used for printing the printable representation on a
paper medium. According to an embodiment of the present
invention, the printing is performed according to the tech-
niques described in U.S. patent application Ser. No. 10/001,
895, filed Nov. 19, 2001, the entire contents of which are
herein incorporated by reference for all purposes.

[0384] In other embodiments of the present invention,
instead of generating a multimedia paper document for the
entire contents of the multimedia documents, a multimedia
paper document may be generated only for the ranges
displayed in the graphical user interface. In this embodi-
ment, a printable representation is generated for multimedia
information corresponding to the ranges, and the printable
representation is then printed on a paper medium. Since
multimedia information corresponding to a range may com-
prise information of one or more types, the printable repre-
sentation of the multimedia information corresponding to
the range may comprise printable representations of one or
more types. Various different techniques may be used for
generating a printable representation for the multimedia
information corresponding to the ranges. For example, the
described in U.S. patent application Ser. No. 10/001,895,
filed Nov. 19, 2001, maybe used.

[0385] FIG. 31 depicts a simplified user interface 3100
that may be used to print contents of one or more multimedia
documents or contents corresponding to ranges according to
an embodiment of the present invention. Interface 3100
depicted in FIG. 31 is merely illustrative of an embodiment
of the present invention and does not limit the scope of the
present invention. One of ordinary skill in the art would
recognize other variations, modifications, and alternatives.
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Graphical user interface 3100 may be invoked by selecting
a command or button provided by the interfaces described
above.

[0386] As depicted in FIG. 31, a user can specify that only
information corresponding to the ranges is to be printed by
selecting checkbox 3101. If checkbox 3101 is not selected it
implies that all the contents of the one or more multimedia
documents that have been loaded are to be printed. The user
can indicate that information corresponding to all the dis-
played ranges is to be printed by selecting checkbox 3102.
Alternatively, the user can specifically identify the ranges to
be printed by entering the range identifiers in input boxes
3104. For example, if the ranges are identified by numbers
assigned to the ranges, then the user can enter the numbers
corresponding to the ranges to be printed in boxes 3104. If
the range identifiers are serially numbers, a list of ranges
may be specified.

[0387] Selection of “Print” button 3106 initiates printing
of the contents of the ranges or contents of the loaded
multimedia documents. User interface 3100 can be canceled
by selecting “Cancel” button 3108.

[0388] Several options are provided for controlling the
manner in which information corresponding to the ranges or
information from the loaded multimedia documents is
printed. For example, a format style may be selected for
printing the information on the paper medium. In the
embodiment depicted in FIG. 31, the user can select from
one of three different styles 3110 by selecting a checkbox
corresponding to the style. FIGS. 32A, 32B, and 32C depict
pages printed according to the three styles selectable from
interface 31 depicted in FIG. 31 according to an embodi-
ment of the present invention. FIG. 32A depicts a page
printed according to Style 1. FIG. 32B depicts a page
printed according to Style 2. FIG. 32C depicts a page
printed according to Style 3. Various other styles may also
be provided in alternative embodiments of the present
invention.

[0389] The user can also select different styles 3112 for
printing keyframes extracted from video information. For
example, in the embodiment depicted in FIG. 31, the user
can select a style wherein one keyframe is printed for each
barcode (or alternatively, one barcode will be printed for
each printed keyframe) or multiple (e.g., 4) keyframes are be
printed for each barcode. FIGS. 33A and 33B depict pages
printed according to the two keyframes styles selectable
from interface 31 depicted in FIG. 31. FIG. 33A depicts a
page wherein one keyframe is printed per barcode. FIG.
33B depicts a page wherein four keyframes are printed per
barcode. Other styles may also be provided in other embodi-
ments of the present invention.

[0390] A list of printers 3116 (or any other paper docu-
ment output device that can generate a print representation
of multimedia information, e.g., a copier, a facsimile
machine, etc.) is displayed. The user can select one or more
printers from list 3116 to print the multimedia information
on a paper medium. The user can select a specific copier for
performing the printing (or copying) by selecting “Send to
Copier” checkbox 3113 and identifying the copier to be used
in box 3114.

[0391] According to an embodiment of the present inven-
tion, the printable representation of multimedia information
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corresponding to the selected ranges or to the multimedia
documents can be stored in memory. For example, the
printable representation can be stored as a PDF file. A name
for the file can be specified in entry box 3118.

[0392] According to an embodiment of the present inven-
tion depicted in FIG. 31, the user has the option of indicat-
ing whether sections of the printable representation that
comprise words or phrases that satisfy or match user-
specified criteria are to be highlighted when the printable
representation is printed on the paper medium. The user may
activate this option by selecting checkbox 3120. When this
option has been selected, words or phrases in the multimedia
information corresponding to the multimedia documents or
the selected ranges that are relevant to the topics of interest,
or match words or phrases specified by the user or search
query terms are highlighted when printed on paper. Various
different techniques may be used for highlighting the word
or phrases on paper.

[0393] A text marker that relates the barcodes to the
printed text information may be printed by selecting check-
box 3122.

[0394] As described above, the user can specify that only
information corresponding to ranges is to be printed by
selecting checkbox 3101. If desired, for each range, the user
can specify a buffer time period to be added to the start and
end of the range in entry box 3126. For example, if a buffer
time period of 5 seconds is specified, for each range,
information corresponding to 5 seconds before the range
start and corresponding to 5 seconds after the range end is
printed along with the information corresponding to the
range.

[0395] Embodiments of the present invention can also
print a cover sheet for the printed information (either for
information corresponding to ranges of information corre-
sponding to multimedia document contents). The user can
specify that a coversheet should be printed in addition to
printing the contents of the ranges or multimedia documents
by selecting checkbox 3128. The cover sheet may provide a
synopsis or summary of the printed contents of the multi-
media documents or ranges.

[0396] Various different techniques may be used for print-
ing a coversheet. Different styles 3130 for the coversheet
may be selected. FIGS. 34A, 34B, and 34C depict examples
of coversheets that may be printed according to an embodi-
ment of the present invention. Examples of techniques for
generating and printing coversheets are described in U.S.
patent application Ser. No. 10/001,895, filed Nov. 19, 2001,
the entire contents of which are herein incorporated by
reference for all purposes. Examples of different coversheets
are also described in U.S. patent application Ser. No. 10/001,
895, filed Nov. 19, 2001.

[0397] The coversheets may be used for several different
purposes. As previously indicated, a coversheet provides a
synopsis or summary of the printed contents of the multi-
media documents or ranges. The coversheet may also pro-
vide a summary of information stored on a storage device.
For example, for multimedia information stored on a CD, a
coversheet may be generated based upon the contents of the
CD that summarizes what contents of the CD. For example,
as shown in FIG. 34C, a coversheet is generated and used
as a cover for a jewel case that may store the CD. In the
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embodiment depicted in FIG. 34C, the barcodes printed on
the CD may be used to access or index into the multimedia
information stored on the CD. Techniques for using the
barcodes printed on the coversheet to access the multimedia
information are described in U.S. patent application Ser. No.
10/001,895, filed Nov. 19, 2001. Various other uses of
coversheets are also envisioned within the scope of the
present invention.

[0398] A user may also elect to print only the coversheet
and not the contents of the ranges or the multimedia docu-
ments by selecting checkbox 3132 in FIG. 31. This is useful
for example when a cover sheet is to be generated for
providing an index into information stored on a storage
device.

[0399] The coversheets depicted in FIGS. 34A, 34B, and
34C each display a limited number of keyframes sampled
(e.g., sampled uniformly every N seconds) from the multi-
media information for which the coversheet is generated.
The sampling interval may be specified by the user. For
example, in the embodiment depicted in FIG. 31, the user
can enter the sampling interval in entry box 3134.

[0400] The user is also provided the ability to control the
quality of the printed image. In the embodiment depicted in
FIG. 31, the user can select one of three options 3136.

[0401] FIGS.35A,35B,35C, 35D, and 35E depict a paper
document printed for ranges according to an embodiment of
the present invention. The ranges may have been generated
automatically or may have been manually specified by the
user, as described above. The information corresponding to
the ranges may be stored in one or more multimedia docu-
ments. The pages depicted in FIGS. 325, 35B, 35C, 35D,
and 35E are merely illustrative of an embodiment of the
present invention and do not limit the scope of the present
invention. One of ordinary skill in the art would recognize
other variations, modifications, and alternatives.

[0402] The document depicted in FIGS. 35A, 35B, 35C,
35D, and 35E is printed for ranges selected from three
multimedia documents. The three multimedia documents are
television program recordings, namely, “Money and Mar-
kets” program captured from the CNN/fn channel (Channel
358), “Closing Bell” program captured from CNBC channel
(Channel 355) and “Street Sweep” program also captured
from the CNN/fn channel (Channel 358).

[0403] As depicted in FIGS. 35A-E, the contents for the
ranges of the three recorded programs are printed sequen-
tially. The contents of ranges from the “Money and Markets”
program recording multimedia document are printed on the
pages depicted in FIGS. 35A and 35B, the contents of
ranges from the “Closing Bell” program recording multi-
media document are printed on the pages depicted in FIGS.
35C and 35D, and the contents of ranges from the “Street
Sweep” program recording multimedia document are
printed on the page depicted in FIG. 35E.

[0404] Information 3500 identifying the multimedia docu-
ments from which the ranges are selected is printed as shown
in FIGS. 35A, 35C, and 35E. In the embodiment depicted
in FIGS. 35A-E, the information identifying each multime-
dia document includes the name of the television program,
information identifying the channel from which the program
was recorded, the duration of the recording, and the date and

May 20, 2004

time of the recording. Other types of information related to
the multimedia documents may also be printed.

[0405] The start of each range is indicated by a bar 3502.
Accordingly, contents of two ranges have been printed from
the “Money and Markets” multimedia document, contents of
four ranges have been printed from the “Closing Bell”
multimedia document, and contents of three ranges have
been printed from the “Street Sweep” multimedia document.
Information 3504 related to the range is also printed in each
bar 3502. In the embodiment depicted in FIGS. 35A-E, the
information related to the ranges includes, an identifier for
the range, a start time (Rg) and end time (Ry) for the range,
and the span of the range. Other types of information related
to each range may also be printed.

[0406] The information printed for each range includes
text information 3506 and one or more images 3508. The
text information is a printable representation of the audio
information (or CC text, or a text representation of some
other type of information included in the multimedia infor-
mation) corresponding to the range. Occurrences of words or
phrases occurring in the printed text information that are
relevant to topics of interest, or match user-specified words
or phrases or search criteria are highlighted. For example,
for the embodiment depicted in FIGS. 35A-E, the user has
defined a search query containing terms “Stewart”,
“Imclone”, and “Waksal”. Accordingly, all occurrences of
these search query terms are highlighted (using underlining)
in the printed text sections for the various ranges. Various
different techniques may also be used to highlight the words
such as bolded text, different fonts or sizes, italicized text,
etc.

[0407] Images 3508 printed for each range represent
images that are extracted from the video information for the
range. Several different techniques may be used for extract-
ing video keyframes from the video information of the range
and for identifying the keyframes to be printed. Examples of
these techniques are described above and in U.S. patent
application Ser. No. 10/001,895, filed Nov. 19, 2001. Vari-
ous different styles may be used for printing the information.
For example, the user may chose from styles 3110 and 3112
depicted in FIG. 31.

[0408] Barcodes 3510 are also printed for each range. In
the embodiment depicted in FIGS. 35A-E, a barcode 3510 is
printed for each image 3508 and is placed below the image.
Various different styles may be used for printing the bar-
codes. For example, in the embodiment depicted in FIG. 31,
two different styles 3112 are provided for printing barcodes,
namely, a first style in which one barcode is printed per
keyframe (as shown in FIGS. 35A-E) and a second style in
which a barcode is printed for every four keyframes.

[0409] According to an embodiment of the present inven-
tion depicted in FIGS. 35A-E, each barcode printed below
an image represents a time associated with the image.
Barcodes 3510 provide a mechanism for the reader of the
paper document to access multimedia information using the
paper document. According to an embodiment of the present
invention, scanning of a barcode using a device such as a
scanner, barcode reader, etc. initiates playback of multime-
dia information from the multimedia document correspond-
ing to the barcode from the time represented by the barcode.
The playback may occur on any output device. For example,
the information may be played back in a window of the
previously described GUIs displayed on a computer screen.
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[0410] Each barcode 3510 may also identify a start time
and end time for a range. Scanning such a barcode using a
barcode reader or scanner may cause playback of informa-
tion corresponding to the range. Each barcode 3510 may
also represent a label or identifier that identifies a range. In
this embodiment, upon scanning such a barcode, the range
identifier represented by the scanned barcode may be used to
determine the start and end times of the range and informa-
tion corresponding to the range may then be played back.

[0411] The document depicted in FIGS. 35A-E thus pro-
vides a paper interface for accessing stored multimedia
information. Further information related to using a paper
interface for accessing multimedia information is discussed
in U.S. patent application Ser. No. 10/001,895, filed Nov. 19,
2001. Other user-selectable identifiers such as watermarks,
glyphs, text identifiers, etc. may also be used in place of
barcodes in alternative embodiments of the present inven-
tion. The user-selectable identifiers might be printed in a
manner that does not reduce or affect the overall readability
of the paper document.

[0412] A set of barcodes 3512 are also printed at the
bottom of each paper page of the paper document depicted
in FIGS. 35A-E. Barcodes 3512 allow a user to initiate and
control playback of multimedia information using the paper
document. According to an embodiment of the present
invention, each barcode corresponds to a command for
controlling playback of multimedia information. Five con-
trol barcodes 3512 are printed in the embodiment shown in
FIGS. 35A-E. Control barcode 3512-1 allows the user to
playback or pause the playback. For example, a user may
scan a barcode 3510 and then scan barcode 3512-1 to initiate
playback of information from the time represented by
scanned barcode 3510. The user may rescan barcode 3512-1
to pause the playback. The playback can be fast forwarded
by selecting barcode 3512-2. The user may perform a rewind
operation by selecting barcode 3512-3. The playback can be
performed in an enhanced mode by selecting barcode 3512-
4. Enhanced mode is an alternative GUI that provides
additional viewing controls and information (e.g., a special-
ized timeline may be displayed, controls may be provided
such that on screen buttons on a PDA may be used to
navigate the information that is played back). Further details
related to enhanced mode display are described in U.S.
application Ser. No. 10/174, 522, filed Jun. 17, 2002, the
entire contents of which are incorporated herein for all
purposes. Specific modes of operation can be entered into by
selecting barcode 3512-5. Barcodes for various other opera-
tions may also be provided in alternative embodiments of
the present invention. Information related to barcodes for
controlling playback of information is discussed in U.S.
patent application Ser. No. 10/001,895, filed Nov. 19, 2001.

[0413] Although specific embodiments of the invention
have been described, various modifications, alterations,
alternative constructions, and equivalents are also encom-
passed within the scope of the invention. The described
invention is not restricted to operation within certain specific
data processing environments, but is free to operate within
a plurality of data processing environments. Additionally,
although the present invention has been described using a
particular series of transactions and steps, it should be
apparent to those skilled in the art that the scope of the
present invention is not limited to the described series of
transactions and steps. For example, the processing for
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generating a GUI according to the teachings of the present
invention may be performed by server 104, by client 102, by
another computer, or by the various computer systems in
association.

[0414] Further, while the present invention has been
described using a particular combination of hardware and
software, it should be recognized that other combinations of
hardware and software are also within the scope of the
present invention. The present invention may be imple-
mented only in hardware, or only in software, or using
combinations thereof.

[0415] The specification and drawings are, accordingly, to
be regarded in an illustrative rather than a restrictive sense.
It will, however, be evident that additions, subtractions,
deletions, and other modifications and changes may be made
thereunto without departing from the broader spirit and
scope of the invention as set forth in the claims.

What is claimed is:

1. A computer-implemented method of displaying infor-
mation, the method comprising:

displaying a first representation of first stored informa-
tion, the first stored information comprising informa-
tion of a first type and information of a second type, the
first representation comprising a representation of
information of the first type included in the first stored
information and a representation of the information of
the second type included in the first stored information;
and

highlighting one or more portions of the first representa-
tion, the highlighted one or more portions of the first
representation corresponding to portions of the first
representation that include a first criterion.

2. The method of claim 1 further comprising:

displaying a second representation of second stored infor-
mation, the second stored information comprising
information of a first type and information of a second
type, the second representation comprising a represen-
tation of information of the first type included in the
second stored information and a representation of infor-
mation of the second type included in the second stored
information; and

highlighting one or more portions of the second repre-
sentation, the highlighted one or more portions of the
first representation corresponding to portions of the
second representation that include the first criterion.
3. The method of claim 2 wherein:

the first criterion comprises a word;

highlighting one or more portions of the first representa-
tion comprises highlighting one or more portions of the
first representation that contain the word; and

highlighting one or more portions of the second repre-
sentation comprises highlighting one or more portions
of the second representation that contain the word.

4. The method of claim 2 wherein:

the first criterion comprises a topic of interest;

highlighting one or more portions of the first representa-
tion comprises highlighting one or more portions of the
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first representation that are relevant to the topic of
interest; and

highlighting one or more portions of the second repre-
sentation comprises highlighting one or more portions
of the second representation that are relevant to the
topic of interest.

5. The method of claim 2 wherein:

the information of the first type included in the first stored
information is audio information;

the information of the second type included in the first
stored information is video information;

the information of the first type included in the second
stored information is audio information; and

the information of the second type included in the second
stored information is video information.
6. The method of claim 5 wherein:

the representation of information of the first type included
in the first representation comprises text information
obtained from transcribing the audio information
included in the first stored information;

the representation of information of the second type
included in the first representation comprises one or
more video keyframes extracted from the video infor-
mation included in the first stored information;

the representation of information of the first type included
in the second representation comprises text information
obtained from transcribing the audio information
included in the second stored information; and

the representation of information of the second type
included in the second representation comprises one or
more video keyframes extracted from the video infor-
mation included in the second stored information.

7. The method of claim 6 wherein:

highlighting one or more portions of the first representa-
tion comprises highlighting one or more lines from the
text information included in the first representation that
include the first criterion; and

highlighting one or more portions of the second repre-
sentation comprises highlighting one or more lines
from the text information included in the second rep-
resentation that include the first criterion.

8. The method of claim 6 wherein:

highlighting one or more portions of the first representa-
tion comprises highlighting one or more video key-
frames from the video keyframes included in the first
representation that include the first criterion; and

highlighting one or more portions of the second repre-
sentation comprises highlighting one or more video
keyframes from the video keyframes included in the
second representation that include the first criterion.
9. The method of claim 5 further comprising playing back
the video information included in the first stored information
and the video information included in the second stored
information.
10. The method of claim 2 further comprising:

receiving a signal indicating selection of a first portion
from the one or more highlighted portions of the first
representation or the second representation; and

May 20, 2004

displaying a representation of the contents of the first

selected portion.

11. The method of claim 10 wherein the representation of
the contents of the first selected portion is a web page
generated based upon the contents of the first selected
portion.

12. The method of claim 2 further comprising:

displaying a representation for each portion in the one or
more highlighted portions of the first representation and
the second representation, wherein the representation
for a portion is generated based upon the contents of the
portion.

13. The method of claim 2 further comprising playing
back the first type of information included in the first stored
information and the first type of information stored in the
second stored information.

14. A computer-implemented method of displaying mul-
timedia information, the method comprising:

displaying a first thumbnail comprising a representation
of information of a first type included in a first recorded
information;

displaying a second thumbnail comprising a representa-
tion of information of a second type included in the first
recorded information;

displaying a third thumbnail comprising a representation
of information of a first type included in a second
recorded information; and

displaying a fourth thumbnail comprising a representation
of information of a second type included in the second
recorded information.

15. The method of claim 14 further comprising:

receiving information identifying a set of one or more
words; and

highlighting one or more portions of the first thumbnail
and the third thumbnail that comprise at least one word
from the set of words.

16. The method of claim 15 further comprising:

highlighting one or more portions of the second thumbnail
and the fourth thumbnail that comprise at least one
word from the set of words.

17. The method of claim 16 further comprising:

receiving information indicating selection of a first por-
tion from the one or more highlighted portions of the
second or the fourth thumbnail, the first portion corre-
sponding to a portion of information of the second type
included in the first recorded information or the second
recorded information; and

outputting the information of the second type correspond-
ing to the first portion.

18. The method of claim 14 further comprising:

receiving information identifying a set of one or more
topics of interest; and

highlighting one or more portions of the first thumbnail
and the third thumbnail that comprise content relevant
to at least one topics of interest from the set of topics
of interest.
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19. The method of claim 18 further comprising:

highlighting one or more portions of the second thumbnail
and the fourth thumbnail that comprise content relevant
to at least one topics of interest from the set of topics
of interest.

20. The method of claim 14 wherein:

the information of the first type included in the first
recorded information is audio information;

the information of the second type included in the first
recorded information is video information;

the information of the first type included in the second
recorded information is audio information;

the information of the second type included in the second
recorded information is video information;

the first thumbnail comprises text information obtained
from the audio information included in the first
recorded information;

the second thumbnail comprises one or more video key-
frames extracted from the video information included
in the first recorded information;

the third thumbnail comprises text information obtained
from the audio information included in the second
recorded information; and

the fourth thumbnail comprises one or more video key-
frames extracted from the video information included
in the second recorded information.

21. The method of claim 14 wherein:

the information of the first type included in the first
recorded information is closed-caption text informa-
tion;

the information of the second type included in the first
recorded information is video information;

the information of the first type included in the second
recorded information is closed-caption text informa-
tion;

the information of the second type included in the second
recorded information is video information;

the first thumbnail comprises text information obtained
from the closed caption text information included in the
first recorded information;

the second thumbnail comprises one or more video key-
frames extracted from the video information included
in the first recorded information;

the third thumbnail comprises text information obtained
from the closed-caption text information included in
the second recorded information; and

the fourth thumbnail comprises one or more video key-
frames extracted from the video information included
in the second recorded information.

22. A method of displaying information included in a first
recorded information and a second recorded information, the
first recorded information comprising audio information and
video information, the second recorded information com-

May 20, 2004

prising audio and video information, the method compris-
ing:
displaying a first representation of information included in
the first recorded information, the first representation
comprising a first thumbnail and a second thumbnail,
the first thumbnail comprising text information
obtained from the audio information included in the
first recorded information, the second thumbnail com-
prising one or more keyframes extracted from the video
information included in the first recorded information;
and

displaying a second representation of information
included in the second recorded information, the sec-
ond representation comprising a third thumbnail and a
fourth thumbnail, the third thumbnail comprising text
information obtained from the audio information
included in the second recorded information, the fourth
thumbnail comprising one or more keyframes extracted
from the video information included in the second
recorded information.

23. The method of claim 22 further comprising:

receiving information identifying a user criterion; and

highlighting one or more portions of the first representa-
tion and the second representation that include the user
criterion, wherein a highlighted portion of the first
representation covers a section of the first thumbnail
and the second thumbnail and a highlighted portion of
the second representation covers a section of the third
thumbnail and the fourth thumbnail.
24. The method of claim 23 wherein highlighting the one
or more portions of the first representation and the second
representation comprises:

identifying locations in the first representation and the
second representation that include the user criterion;
and

determining the one or more portions of the first repre-
sentation and the second representation to be high-
lighted based upon the identified locations.
25. The method of claim 23 wherein the user criterion is
a set of one or more words or phrases.
26. The method of claim 23 wherein the user criterion is
a set of one or more topics of interest.
27. The method of claim 23 further comprising:

displaying a document for each highlighted portion of the
first representation and the second representation,
wherein the document for a portion comprises text
information from the section of the first or the third
thumbnail covered by the portion and one or more
keyframes from the section of the second or the fourth
thumbnail covered by the portion.

28. The method of claim 23 further comprising:

receiving information indicating selection of a first high-
lighted portion from the one or more highlighted por-
tions of the first representation;

displaying a document for first highlighted portion,
wherein the document for the first highlighted portion
comprises text information from the section of the first
thumbnail covered by the first highlighted portion and
one or more keyframes from the section of the second
thumbnail covered by the first highlighted portion.
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29. The method of claim 23 further comprising:

receiving information indicating selection of a first high-
lighted portion from the one or more highlighted por-
tions of the first representation; and

outputting video information from the first recorded infor-

mation corresponding to the first highlighted portion.

30. A computer-implemented method of displaying infor-
mation, the method comprising:

displaying a representation of stored information;

receiving information indicative of one or more portions
of the stored information that have been output; and

highlighting one or more portions of the representation of
the stored information corresponding to the one or
more portions of the stored information that have been
output.
31. The method of claim 30 wherein the stored informa-
tion is video information.
32. The method of claim 30 wherein the stored informa-
tion is audio information.
33. A computer-implemented method of displaying infor-
mation, the method comprising:

displaying a representation of stored information;

receiving information indicative of one or more portions
of the stored information that have been output; and

highlighting one or more portions of the representation of
the stored information corresponding to the one or
more portions of the stored information that have not
been output.
34. An apparatus for displaying information, the apparatus
comprising:

a processor; and
a display;
wherein the processor is configured to:

display, on the display, a first representation of first
stored information, the first stored information com-
prising information of a first type and information of
a second type, the first representation comprising a
representation of information of the first type
included in the first stored information and a repre-
sentation of the information of the second type
included in the first stored information; and

highlight one or more portions of the first representa-
tion displayed on the display, the highlighted one or
more portions of the first representation correspond-
ing to portions of the first representation that include
a first criterion.
35. The apparatus of claim 34 wherein the processor is
further configured to:

display a second representation of second stored infor-
mation on the display, the second stored information
comprising information of a first type and information
of a second type, the second representation comprising
a representation of information of the first type
included in the second stored information and a repre-
sentation of information of the second type included in
the second stored information; and

May 20, 2004

highlight one or more portions of the second representa-
tion, the highlighted one or more portions of the first
representation corresponding to portions of the second
representation that include the first criterion.

36. The apparatus of claim 35 wherein:

the first criterion comprises a word;

the processor is configured to highlight one or more
portions of the first representation that contain the
word; and

the processor is configured to highlight one or more
portions of the second representation that contain the
word.

37. The apparatus of claim 35 wherein:

the first criterion comprises a topic of interest;

the processor is configured to highlight one or more
portions of the first representation that are relevant to
the topic of interest; and

the processor is configured to highlight one or more
portions of the second representation that are relevant
to the topic of interest.

38. The apparatus of claim 35 wherein:

the information of the first type included in the first stored
information is audio information;

the information of the second type included in the first
stored information is video information;

the information of the first type included in the second
stored information is audio information; and

the information of the second type included in the second
stored information is video information.
39. The apparatus of claim 38 wherein:

the representation of information of the first type included
in the first representation comprises text information
obtained from transcribing the audio information
included in the first stored information;

the representation of information of the second type
included in the first representation comprises one or
more video keyframes extracted from the video infor-
mation included in the first stored information;

the representation of information of the first type included
in the second representation comprises text information
obtained from transcribing the audio information
included in the second stored information; and

the representation of information of the second type
included in the second representation comprises one or
more video keyframes extracted from the video infor-
mation included in the second stored information.

40. The apparatus of claim 39 wherein:

the processor is configured to highlight one or more lines
from the text information included in the first repre-
sentation that include the first criterion; and

the processor is configured to highlight one or more lines
from the text information included in the second rep-
resentation that include the first criterion.

41. The apparatus of claim 39 wherein:

the processor is configured to highlight one or more video
keyframes from the video keyframes included in the
first representation that include the first criterion; and
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the processor is configured to highlight one or more video
keyframes from the video keyframes included in the
second representation that include the first criterion.
42. The apparatus of claim 38 wherein the processor is
configured to cause playback of the video information
included in the first stored information and the video infor-
mation included in the second stored information.
43. The apparatus of claim 35 wherein the processor is
configured to:

receive a signal indicating selection of a first portion from
the one or more highlighted portions of the first rep-
resentation or the second representation; and

display, on the display, a representation of the contents of

the first selected portion.

44. The apparatus of claim 43 wherein the representation
of the contents of the first selected portion is a web page
generated based upon the contents of the first selected
portion.

45. The apparatus of claim 35 wherein the processor is
configured to display, on the display, a representation for
each portion in the one or more highlighted portions of the
first representation and the second representation, wherein
the representation for a portion is generated based upon the
contents of the portion.

46. The apparatus of claim 35 wherein the processor is
configured to cause playback the first type of information
included in the first stored information and the first type of
information stored in the second stored information.

47. An apparatus for displaying multimedia information,
the apparatus comprising:

a processor; and
a display; and
wherein the processor is configured to:

display, on the display, a first thumbnail comprising a
representation of information of a first type included
in a first recorded information;

display, on the display, a second thumbnail comprising
a representation of information of a second type
included in the first recorded information;

display, on the display, a third thumbnail comprising a
representation of information of a first type included
in a second recorded information; and

display, on the display, a fourth thumbnail comprising
a representation of information of a second type
included in the second recorded information.
48. The apparatus of claim 47 wherein the processor is
configured to:

receive information identifying a set of one or more
words; and

highlight one or more portions of the first thumbnail and
the third thumbnail that comprise at least one word
from the set of words.

49. The apparatus of claim 48 wherein the processor is
configured to highlight one or more portions of the second
thumbnail and the fourth thumbnail that comprise at least
one word from the set of words.

50. The apparatus of claim 49 wherein the processor is
configured to:

receive information indicating selection of a first portion
from the one or more highlighted portions of the second
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or the fourth thumbnail, the first portion corresponding
to a portion of information of the second type included
in the first recorded information or the second recorded
information; and

cause the information of the second type corresponding to
the first portion to be output.
51. The apparatus of claim 47 wherein the processor is
configured to:

receive information identifying a set of one or more topics
of interest; and

highlight one or more portions of the first thumbnail and
the third thumbnail that comprise content relevant to at
least one topics of interest from the set of topics of
interest.

52. The apparatus of claim 51 wherein the processor is
configured to highlight one or more portions of the second
thumbnail and the fourth thumbnail that comprise content
relevant to at least one topics of interest from the set of
topics of interest.

53. The apparatus of claim 47 wherein:

the information of the first type included in the first
recorded information is audio information;

the information of the second type included in the first
recorded information is video information;

the information of the first type included in the second
recorded information is audio information;

the information of the second type included in the second
recorded information is video information;

the first thumbnail comprises text information obtained
from the audio information included in the first
recorded information;

the second thumbnail comprises one or more video key-
frames extracted from the video information included
in the first recorded information;

the third thumbnail comprises text information obtained
from the audio information included in the second
recorded information; and

the fourth thumbnail comprises one or more video key-
frames extracted from the video information included
in the second recorded information.

54. The apparatus of claim 47 wherein:

the information of the first type included in the first
recorded information is closed-caption text informa-
tion;

the information of the second type included in the first

recorded information is video information;

the information of the first type included in the second
recorded information is closed-caption text informa-
tion;

the information of the second type included in the second
recorded information is video information;

the first thumbnail comprises text information obtained
from the closed-caption text information included in
the first recorded information;
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the second thumbnail comprises one or more video key-
frames extracted from the video information included
in the first recorded information;

the third thumbnail comprises text information obtained
from the closed-caption text information included in
the second recorded information; and

the fourth thumbnail comprises one or more video key-
frames extracted from the video information included
in the second recorded information.

55. An apparatus for displaying information included in a
first recorded information and a second recorded informa-
tion, the first recorded information comprising audio infor-
mation and video information, the second recorded infor-
mation comprising audio and video information, the
apparatus comprising:

a display; and
a Processor;
wherein the processor is configured to:

display, on the display, a first representation of infor-
mation included in the first recorded information, the
first representation comprising a first thumbnail and
a second thumbnail, the first thumbnail comprising
text information obtained from the audio information
included in the first recorded information, the second
thumbnail comprising one or more Kkeyframes
extracted from the video information included in the
first recorded information; and

display, on the display, a second representation of
information included in the second recorded infor-
mation, the second representation comprising a third
thumbnail and a fourth thumbnail, the third thumb-
nail comprising text information obtained from the
audio information included in the second recorded
information, the fourth thumbnail comprising one or
more keyframes extracted from the video informa-

tion included in the second recorded information.
56. The apparatus of claim 55 wherein the processor is

configured to:

receive information identifying a user criterion; and

highlight one or more portions of the first representation
and the second representation that include the user
criterion, wherein a highlighted portion of the first
representation covers a section of the first thumbnail
and the second thumbnail and a highlighted portion of
the second representation covers a section of the third
thumbnail and the fourth thumbnail.

57. The apparatus of claim 56 wherein the processor is

configured to:

identify locations in the first representation and the second
representation that include the user criterion; and

determine the one or more portions of the first represen-
tation and the second representation to be highlighted
based upon the identified locations.
58. The apparatus of claim 56 wherein the user criterion
is a set of one or more words or phrases.
59. The apparatus of claim 56 wherein the user criterion
is a set of one or more topics of interest.
60. The apparatus of claim 56 wherein the processor is
configured to display, on the display, a document for each
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highlighted portion of the first representation and the second
representation, wherein the document for a portion com-
prises text information from the section of the first or the
third thumbnail covered by the portion and one or more
keyframes from the section of the second or the fourth
thumbnail covered by the portion.

61. The apparatus of claim 56 the processor is configured
to:

receive information indicating selection of a first high-
lighted portion from the one or more highlighted por-
tions of the first representation; and

display, on the display, a document for first highlighted
portion, wherein the document for the first highlighted
portion comprises text information from the section of
the first thumbnail covered by the first highlighted
portion and one or more keyframes from the section of
the second thumbnail covered by the first highlighted
portion.

62. The apparatus of claim 56 wherein the processor is

configured to:

receive information indicating selection of a first high-
lighted portion from the one or more highlighted por-
tions of the first representation; and

cause video information from the first recorded informa-

tion corresponding to the first highlighted portion to be
output.

63. An apparatus for displaying information, the apparatus
comprising:

a Processor; and

a memory coupled to the processor, the memory config-
ured to store a program for controlling the processor;

wherein the processor under control of the program is
configured to:

cause a representation of stored information to be
displayed;

receive information indicative of one or more portions
of the stored information that have been output; and

cause one or more portions of the representation of the
stored information corresponding to the one or more
portions of the stored information that have been
output to be highlighted.
64. An apparatus for displaying information, the apparatus
comprising:

a Processor; and

a memory coupled to the processor, the memory config-
ured to store a program for controlling the processor;

wherein the processor under control of the program is
configured to:

cause a representation of stored information to be
displayed;

receive information indicative of one or more portions
of the stored information that have been output; and

cause one or more portions of the representation of the
stored information corresponding to the one or more
portions of the stored information that have not been
output to be highlighted.
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65. A program stored on a computer-readable storage
medium for displaying information, the program compris-
ing:

code for displaying a first representation of first stored
information, the first stored information comprising
information of a first type and information of a second
type, the first representation comprising a representa-
tion of information of the first type included in the first
stored information and a representation of the informa-
tion of the second type included in the first stored
information; and

code for highlighting one or more portions of the first
representation, the highlighted one or more portions of
the first representation corresponding to portions of the
first representation that include a first criterion.

66. The program of claim 65 further comprising:

code for displaying a second representation of second
stored information, the second stored information com-
prising information of a first type and information of a
second type, the second representation comprising a
representation of information of the first type included
in the second stored information and a representation of
information of the second type included in the second
stored information; and

code for highlighting one or more portions of the second
representation, the highlighted one or more portions of
the first representation corresponding to portions of the
second representation that include the first criterion.
67. The program of claim 66 wherein:

the first criterion comprises a word;

the code for highlighting one or more portions of the first
representation comprises code for highlighting one or
more portions of the first representation that contain the
word; and

the code for highlighting one or more portions of the
second representation comprises code for highlighting
one or more portions of the second representation that
contain the word.

68. The program of claim 66 wherein:
the first criterion comprises a topic of interest;

the code for highlighting one or more portions of the first
representation comprises code for highlighting one or
more portions of the first representation that are rel-
evant to the topic of interest; and

the code for highlighting one or more portions of the
second representation comprises code for highlighting
one or more portions of the second representation that
are relevant to the topic of interest.
69. A program stored on a computer-readable storage
medium for displaying multimedia information, the program
comprising:

code for displaying a first thumbnail comprising a repre-
sentation of information of a first type included in a first
recorded information;

code for displaying a second thumbnail comprising a
representation of information of a second type included
in the first recorded information;
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code for displaying a third thumbnail comprising a rep-
resentation of information of a first type included in a
second recorded information; and

code for displaying a fourth thumbnail comprising a
representation of information of a second type included
in the second recorded information.

70. The program of claim 69 further comprising:

code for receiving information identifying a set of one or
more words; and

code for highlighting one or more portions of the first
thumbnail and the third thumbnail that comprise at least
one word from the set of words.

71. The program of claim 70 further comprising:

code for highlighting one or more portions of the second
thumbnail and the fourth thumbnail that comprise at
least one word from the set of words.

72. The program of claim 71 further comprising:

code for receiving information indicating selection of a
first portion from the one or more highlighted portions
of the second or the fourth thumbnail, the first portion
corresponding to a portion of information of the second
type included in the first recorded information or the
second recorded information; and

code for outputting the information of the second type

corresponding to the first portion.

73. A program stored on a computer-readable storage
medium for displaying information included in a first
recorded information and a second recorded information, the
first recorded information comprising audio information and
video information, the second recorded information com-
prising audio and video information, the program compris-
ing:

code for displaying a first representation of information

included in the first recorded information, the first
representation comprising a first thumbnail and a sec-
ond thumbnail, the first thumbnail comprising text
information obtained from the audio information
included in the first recorded information, the second
thumbnail comprising one or more keyframes extracted
from the video information included in the first
recorded information; and

code for displaying a second representation of informa-
tion included in the second recorded information, the
second representation comprising a third thumbnail and
a fourth thumbnail, the third thumbnail comprising text
information obtained from the audio information
included in the second recorded information, the fourth
thumbnail comprising one or more keyframes extracted
from the video information included in the second
recorded information.

74. The program of claim 73 further comprising:

code for receiving information identifying a user crite-
rion; and

code for highlighting one or more portions of the first
representation and the second representation that
include the user criterion, wherein a highlighted portion
of the first representation covers a section of the first
thumbnail and the second thumbnail and a highlighted
portion of the second representation covers a section of
the third thumbnail and the fourth thumbnail.
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75. The program of claim 74 wherein the code for
highlighting the one or more portions of the first represen-
tation and the second representation comprises:

code for identifying locations in the first representation
and the second representation that include the user
criterion; and

code for determining the one or more portions of the first
representation and the second representation to be
highlighted based upon the identified locations.

76. The program of claim 74 further comprising:

code for receiving information indicating selection of a
first highlighted portion from the one or more high-
lighted portions of the first representation; and

code for outputting video information from the first
recorded information corresponding to the first high-
lighted portion.
77. A program stored on a computer-readable storage
medium for displaying information, the program compris-
ing:

code for displaying a representation of stored information;

code for receiving information indicative of one or more
portions of the stored information that have been out-
put; and

code for highlighting one or more portions of the repre-
sentation of the stored information corresponding to the
one or more portions of the stored information that
have been output.
78. A program stored on a computer-readable storage
medium for displaying information, the program compris-
ing:

code for displaying a representation of stored information;

code for receiving information indicative of one or more
portions of the stored information that have been out-
put; and

code for highlighting one or more portions of the repre-
sentation of the stored information corresponding to the
one or more portions of the stored information that
have not been output.
79. An apparatus for displaying information, the apparatus
comprising:

means for displaying a first representation of first stored
information, the first stored information comprising
information of a first type and information of a second
type, the first representation comprising a representa-
tion of information of the first type included in the first
stored information and a representation of the informa-
tion of the second type included in the first stored
information;

means for highlighting one or more portions of the first
representation, the highlighted one or more portions of
the first representation corresponding to portions of the
first representation that include a first criterion.

means for displaying a second representation of second
stored information, the second stored information com-
prising information of a first type and information of a
second type, the second representation comprising a
representation of information of the first type included
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in the second stored information and a representation of
information of the second type included in the second
stored information; and

means for highlighting one or more portions of the second
representation, the highlighted one or more portions of
the first representation corresponding to portions of the
second representation that include the first criterion.
80. An apparatus for displaying multimedia information,
the apparatus comprising:

means for displaying a first thumbnail comprising a
representation of information of a first type included in
a first recorded information;

means for displaying a second thumbnail comprising a
representation of information of a second type included
in the first recorded information;

means for displaying a third thumbnail comprising a
representation of information of a first type included in
a second recorded information; and

means for displaying a fourth thumbnail comprising a
representation of information of a second type included
in the second recorded information.

81. An apparatus for displaying information included in a
first recorded information and a second recorded informa-
tion, the first recorded information comprising audio infor-
mation and video information, the second recorded infor-
mation comprising audio and video information, the
apparatus comprising:

means for displaying a first representation of information
included in the first recorded information, the first
representation comprising a first thumbnail and a sec-
ond thumbnail, the first thumbnail comprising text
information obtained from the audio information
included in the first recorded information, the second
thumbnail comprising one or more keyframes extracted
from the video information included in the first
recorded information; and

means for displaying a second representation of informa-
tion included in the second recorded information, the
second representation comprising a third thumbnail and
a fourth thumbnail, the third thumbnail comprising text
information obtained from the audio information
included in the second recorded information, the fourth
thumbnail comprising one or more keyframes extracted
from the video information included in the second
recorded information.

82. An apparatus for displaying information, the apparatus

comprising:

means for displaying a representation of stored informa-
tion;

means for receiving information indicative of one or more
portions of the stored information that have been out-
put; and

means for highlighting one or more portions of the
representation of the stored information corresponding
to the one or more portions of the stored information
that have been output.
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