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values for sub-regions subdividing a frame of each input
image are stored, and the background image is reconstructed
by statistically processing a temporal change of the image
feature parameter values for each sub-region within a pre-
scribed target region of the frame over a prescribed period
of time to obtain the statistical quantity characterizing that
temporal change, judging whether that temporal change is
due to an illumination change or not according to the
obtained statistical quantity and a prescribed illumination
change judging condition, and updating a background image
value for each sub-region by a new background image value
according to the image feature parameter values for each
sub-region during the prescribed period of time. Then, a
subtraction processing is applied to one of the input images
and the reconstructed background image, and a binarization
processing is applied to the obtained subtraction image so as
to extract the moving object region from the input images.

40 Claims, 21 Drawing Sheets

100
¢

. - [
. IMAGE SEQUENCE fy/: 101
T

LH-102

b~ b2la3ladH IMAGE FEATURE

120

PARAMETER VALUE|
TEMPORAL CHANGE!

STORAGE MEANS
f X
s PEAK s
E gARlANCEn E ‘__:_, "
31 A 213 > 24
b O 1 i {
B SwrensiTY E T INTENSITY
INTENSITY INTENSITY
CHANGE CHANGE
STATISTICAL STATISTICAL
PROCESSING PROCESSING
MEANS MEANS
'~120 (DURING m AT an) f [{ (DURING 1 AT w2
> 2
MOVING OBJECT "“I S22 212| 222
EXTRACTION MEANS T a I
500 y‘ = NO = NOY
UPDATE || Vppate UPDATE

VALGE
UPDATE MEANS] {

VALUE
LPDATE MEANS

520

BACKGROUND 23} i
IMAGE SUB-REGION L.2()) 232
UPDATE MEANS

300—

~310

1]
13
RS
o

BACKGROUND IMAGE REGION
RECONSTRUCTION MEANS

A R

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent May 5, 1998 Sheet 1 of 21 5,748,775

FIG. 1
PRIOR ART

INPUT IMAGE Xi FIXED BACKGROUND
IMAGE Y

BINARIZATION
OF DIFFERENCE

DATA %

MOVING OBJECT
IMAGE Xi-Y

PRIOR ART
BACKGROUND CHANGE 812
JUDGMENT PROCESSING
{
BACKGROUND IMAGE [ 813
CORRECTION PROCESSING
Yi
IMAGE INPUT |——=1 SUB TR AGHOR |+ BINARIZATION
PROCESSING | Xi |PROCESSING | Xi-Yi|PROCESSING
i f Ji
811 814 | 8ls

/
316 MOVING OBJECT
OUTPUT

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent May 5, 1998 Sheet 2 of 21 5,748,775

D CAMERA |~ 001 FIG. 3

IMAGE SEQUENCE

Y
(IMAGE FEATURE PARAMETER VALUE 100
[ TEMPORAL CHANGE STORAGE MEANS }V 300

Y /
4 ~ —~ )
INTENSITY CHANGE
STATISTICAL —~210

PROCESSING MEANS 220

)

ILLUMINATION
CHANGE JUDGING
CONDITION?

| UPDATE | INO UPDATE]|
VALUE UPDATE | 57 5
MEANS i 200

BACKGROUND IMAGE
SUB-REGION UPDATE MEANS .

BACKGROUND IMAGE REGION
RECONSTRUCTION MEANS

L J/
RECONSTRUCTED
INPUT IMAGE BACKGROUND IMAGE
¥ Y )

SUBTRACTION MEANS (400

BINARIZATION MEANS ~+310

MOVING OBIJECT —~ 500
EXTRACTION MEANS

\

MOVING OBJECT -
OUTPUT ~—>520

\.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent May 5, 1998 Sheet 3 of 21 5,748,775

FIG.4 w0

D anrera | MAGE SEQUENCE ( e )
— t .
==} 101
061 T kth-102
| g1 120
S 110
t* 1a2%a3{ad IMAGE FEATURE
(x,y) ‘ PARAMETER VALUE
TEMPORAL CHANGE
(- ) L STORAGE MEANS |
. <
[l 010 (r N O\ )
% 1:‘— % PEAK ) E- )
490 é <YARIANCE # é - 514
SUBTRACTION | -4 < \_ 213 ot
MEANS BANDE B~ INTENSITY £ T INTENSITY
! ] INTENSITY INTENSITY
BINARIZATION{~—3510 CHANGE CHANGE
MEANS STATISTICAL STATISTICAL
'y PROCESSING PROCESSING
MEANS MEANS
'~120 L \(DURING 0 AT a1) ) k([iURxNG o AT a2) ]
MOVING OBJECT 211 /221 212 /222
EXTRACTION MEANS :
L J 7 < 0] NO 7 < an? NO
(
YE
500 y Y S - YES -
: l]“ UPDATE | yppaTE UPDATE |[;ppaTE
1 )
1 L
' VALUE VALUE
; UPDATE MEANS 1 UPDATE MEANS
520 BACKGROUND 231 {
: IMAGE SUB-REGION |.200 232
| UPDATE MEANS

S

AN y Ve
DR
L1310
T O[T
300— BACKGROUND IMAGE REGION
(____RECONSTRUCTION MEANS

DOCKET
A L M

A R

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

D
A

U.S. Patent

May 5, 1998 Sheet 4 of 21 5,748,775

FIG. 5A

~——720 SLIT

AN SIS NI T
SN S N TS NI T

FIG. 5B

SAMPLING

~~——710 IMAGE SEQUENCE

FIG.5C  FIG. 5D

742 INPUT 751

P osrrl’o)N \ 741 BACKGROUND  MOVING OBJECT
; i

g/é
—a

v
L
o

Léj

q

730

OCKET

LARM

750

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




