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large money withdrawals at a bank. Such images could be used to help identify

15 the real identity of the person, no matter what name was used for registering.
Current attempts to provide such an image identification system are either
CCTV or the normal digital record system which simply records a stream of
images without indexing. Video cameras and other devices per se have been
used previously in an attempt to improve security.

20 For example US Patent number 4370675, US Patent number 5428388, US
Patent number 5923363 and US Patent number 5032820, proposed a sensor
trigger system for video security systems. The video camera and microphone
were triggered by means of a sensor (for example a doorbell). The video signal
and voice could be sent to a remote monitor center. The key to the patent is that

25 the power of the camera, microphone and monitor could be controlled by the
sSensor.

Other digital video processing related patents include US Patent number
6130707 which proposed a region based difference detection system for the
digitized video signal by comparing the image pixels in the adjacent frames. US

30 Patent number 5850470 proposed a neural network based deformable object
locating and recognizing method. The system extracted identifying (face)

features such as eye, eyebrow and nose and matched the features in the entire
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pattern recognizer that was capable of detecting scene changes. The word and
scene data was recorded as an index to the accompanying audio and video
presentation. US Patent number 6118923 proposed a system that was able to do
video indexing and retrieving. The video indexing was worked on televised

20 programs based on story lines, story characters and the like programs. US
Patent number 6137544 proposed a system that was capable of doing video
indexing by detecting significant scene differences such as video cuts from one
scene to another based on DCT coefficients and macroblocks. A key frame
filtering process filtered out less desired frames. '

25 US Patent number 5237408 proposed a sensor controllable system that
was able to digitize and display the video data and sound an alarm when an
alarm condition happened. This patent required a sensor to detect alarm
situations. It could not analyse what really happened. US Patent number
5099322 and US Patent number 5654772 proposed an invention that could detect

30 scene changes through frame-by-frame difference analysis in the segmented
blocks, although in many scenarios, change detection was not accurate. For

example when the illumination of the scene changes.



situations. It could not anal yse what really happened. US Patent nunber
5099322 and US Patent nunber 5654772 proposed an invention that could
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of said person fromthe recorded inages; a control neans for adding data
to the stdred imagge; and a storage neans for storing the still image and
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a control means for adding data to the still image; and

a storage means for storing the still image and data.

15 Ideally the processing means will be able to select the clearest image of
the face of the person. This may be achieved through the use of video analysis,
moving object detection and matching, motion detector analysis and other image
processing techniques.

The present invention may be particularly suited to airline check-in

20 counters were the image of each person checking in may be captured and stored
for later reference.

The control means will ideally be able to add identifying information
relevant to the captured image. For an airport this could include data such as the
airline, flight number, customer name, and arrival time. The control means'may

25 also enable manual information to also be added, such as information added via a
computer by a checkpoint operator.

The storage means may be adapted for short and/or long term storage
depending on the implementation.

In the preferred embodiment, the system will further compare the still

30 image with stored images. The stored images may be used as security or
validation. In terms of security, if the still image matches a stored image of a

person “black listed” an alert may be sounded. Again for an airport scenario the



25 al so enabl e manual information to al so be added, such as information
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herein after in detail with reference to the accompanying drawings. Description of
15 specific scenarios are provided only as examples. Consequently, the present
invention is not intended to be limited to the embodiments shown, but is to be
accorded the widest scope consistent with the principles and features disclosed
herein.
In many check point registration and service counter scenarios, it is
20 desired to capture the current picture of the people who are registering. When an
unexpected thing happens, the picture of all the people can be retrieved quickly
and correctly. For example at the check-in counter of an airport, the current
picture can be captured, then should any unexpected thing happen to an airplane
such as kidnapping or any other disaster, the current image of all the passehgers
25 on the airplane can be retrieved and reviewed. [n addition the system could
extract features from the clearest face image and match the feature with the
features extracted from stored face images that are kept in a “black list”. Once a
match occurs, the system could sound an alarm to inform the police or
immigration officer or whoever requires the information.
30 The system could retrieve all the pictures of the passengers on the
airplane. The system can also send the retrieved information through the Internet
to anywhere immediately. It is not only useful in identifying the passengers, but



and correctly. For exanple at the check-in counter of an airport, the
current picture can be captured, then should any unexpected thing happen
to an ai rybanm283zach as ki dnappi ng or any ot her disaster, PCAHSGOUns8nt i mage
of all the passengers 25 on the airplane can be retrieved and reviewed. In
addition the systemcould extract fegtures fromthe clearest face inmage
and match the feature with the features extracted fromstored face inmages
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components and interconnection of the preferred embodiment. The system

includes a processing means such as a desktop computer 20 with suitable video

capturing capabilities, which can be connected to at least one camera 21. For

simplicity, we will consider the example of a person 22 checking in or registering

20 with an airline for a flight, although it will be understood that other checkpoints or
counters are equally applicable.

As noted above it is desirable to capture the images of people 22 who are

checking in for an airline, as this can help to identify the real identity of the people

22, no matter what name is used for checking in or registering. The imagé 23,

25 registered name, time and other relative data (for example at an airport the data

will likely be airline, flight number, departure time and landing time) will be saved

and managed automatically. Outdated information can be deleted automatically,

for example, considering an airport check in registration counter as an example

then, if the airplane landed safely, the data could be deleted automatically. If

30 some thing happened to the airplane then, all the data including the images could

be retrieved immediately. Alternatively, the images may be retained for a period
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Thi s cobeceleried de e the Andex, ok thyy video ﬁ%gg'ﬁttge t%ﬁta*aa%eer@&n ogﬂwwgas a
suspect g%@%ﬁﬂﬂo%atisn?ﬁafbé?&&%&t ion is started, the systemw | read
the pasSenger "‘information fromthe registration termnal. It also analyses
the video of Reberd I counter. For every video clip during the registration
period, the clearest face will be selected to be the index of the video
clips. In thBeQeIRIMNe he following group of information may be
recqipded: Regggthrhdl's Meglestered time 10 Custoner’s name Flight Nunber
Arrival tinme Departure tine Clearest face inmage 15 Video clips Related
record ID  Flight Number

Arrival time
Departure time
Clearest face image
15 Video clips
Related record ID
Not all these items may exist in some applications, and other items may be
included dependent on the implementation. .
Once the information needs to be retrfeved, it can be retrieved by any of
20 the information headings in the database, such as those listed above. For
example, if a disaster happened on one airplane, the flight number would be the
logical retrieving key word. Based on the flight number all of the information for
every passenger can be retrieved. If we are interested in some passengers, we
can continue to see the detail information of the customer. For example the
25 clearest face images 23 and the video clips 24. The clearest face images can be
displayed, printed and sent to anywhere through the Internet.
The record can also be retrieved by the related record ID. Some times, a
passenger may not do the registration by themselves but rather will rely on a
companion to do the registration. The passenger does not have the clearest face
30 detected. But through the related record ID, the current clearest face image of
his/her companions can be found. From the information of his/her companion we

can obtain more information about the passenger.
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The video analysis and clearest face image detecting can also be triggered

by a motion detection processor which is performed by analyzing the motion
vector in a mpeg video stream.
The clearest face image obtaining procedure can also be triggered by
20 motion detection analysis. The motion detection can be performed in the entire
frame or in some selected regions. Once any motion object is detected, the
clearest face image detection processing will be started.
During the registration procedure, the clearest face image can be sentto a
recognize module. In the recognize module, the features extracted from the
25 clearest face image will be matched with the features extracted from the images
in a “black list”. Once there is a match, the system can sound an alarm signal
immediately. _
Automatic time stamps may be attached to the key frames and the video
clips, so that the time stamp and the key frame can be used to retrieve the

30 information.
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configured such that an “operator initiates the process. Aternatively, in
an ai r| baginscecending.t Atemnaivelys theraystem maytheiniipted byonation detpdtig,
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through an entire franme 2, or through selected regions 3. This nethod nmay
necessarily approach a check-in counter.

15 Once the process is triggered, images of the person are captured for any
suitable capture means such as a video camera. The images from the video
camera may then be passed to a processing means which can detect any moving
objects 5 within that frame. The processing means may also allow for the head
and/or face of a viewer to be detected and extracted from the image.

20 Once the face or head of the person has been detected 5, the system will
then analyse this image to determine its clarity 6. If this is the first image
detected, the system will automatically assign this image or frame as being the
clearest. If a previous frame has been detected and a clarity value assigned, then
the system will compare the clarity value of the present frame with that of the

25 stored frame 7. If the current frame presents a clearer image than that of the
stored frame, then the system will replace the stored frame with the current frame
8, 9.

In the preferred embodiment, the system will compare the clearest face
detected with that of faces stored on the system. These stored faces may include

30 a “black list” 10 of persons who may pose some security or safety risk or be
identified for any other reason. If the system detects a match between the current

face and the “black list” 11, then an alarm or alert 12 may be sounded. The



be particularly advantageous in a bank or gallery, in which a person need
not necessarily approach a check-in counter. 15 Once the process is

tri gger edwoiogmess3e of t he person are captured for any sui trablssovepsur e
means such as a video canera. The inmages fromthe video canera may then be
passed to a processing neans which cajp detect any noving objects 5 within
that frame. The processing neans may also allow for the head and/or face

of a viewer to be detected,and ted. | face
or head® e%@%?%’ﬁi?%@ HB%W%@&%&@%M %?gh?@g@%?n%al\ﬁgﬁ henlsggl yse
this i ngg,@ohqsgg;@'d@?tggtédt_s clarity 6. If this is the first inmage

detected, the systemw || automatically assirg_ggt his i eagr frame as being
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the stored frane with the current frane . 9. th referred enbodi nent,
t he sysB8fiaPassengahsnamen '93'!"@'%9@8@9'5@%‘? t'H@t‘é‘Jc‘i?eeQ?r&ﬂrgh that of faces

stored on thg RushMhidfigtonShed Blerd e6RStelBind S@rédlathestom Rhaf thdr st 10

of persons O may pose sone security or safety risk or "be identified for
any ot heonsidersibie. ndxt pehsorsgspasaenigeect s a mat ch bet ween the current face

d the "blagk list" 11 _then. | | 1 The WO
031 008376 PorpstasRinean RegiR afd Mhetlnirh the =B cMnabBRifE Ratg o
eachf r aiRnpitically] demeMduration 2of B sitai fo R nepietactisg. definedsirstem may

also elect to capture an entire video clip 13 of the person. This video
clip magonfgusatien fittogEhe eutdsited daigecan bg dsleted aptanjaticallfe, and any 5 ot her

rel evant data,in.th . Melo tail h
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i nformation Rrgidiern waklstamg basdd stwieeihg 3he system may then consider the

next person or passenger. For Information Retrieving and Management the
syst em nanag&d!steraegyaame based retrieving;

15 Key frame based retrieving 31;
Flight number based retrieving 32;
Arrival time based retrieving 32;
Departure time based retrieving 34; and
Clearest face image based retrieving, or any other item.

20 Once the record of the information is retrieved, any item in the record can
be shown or displayed 35. The video clips can be played and replayed on the
monitor of the system.

The retrieved record can be printed, or sent by e-mail 36.
The present invention concerns a system for efficiently archiving, indexing

25 and retrieving images and video clips for application at a check-point counter for
immigration, airports etc. The system analyses the video stream, key frame
images are selected by different definitions dependent on the application scenario.
The key frame image can be defined either by words or sample images. The key
frame images and the video clips will be saved with other relative information. At

30 an airport check-in counter, for example, the clearest face images are defined as
key images. The clearest face images will be saved with the relative information,

such as, registered name of the passenger, check in time, departure time, landing



10 automatically. The duration of the data to be kept can be defined in a
configuration file. The outdated data can be del eted automatically. The
dat a savewoaga28es retri eved by any itemin the record i nclPaaiSe®1/00187

Regi stered tine stanp based retrieving 30; Customer nane based retrieving;
15 Key frame based retrieving 31; Flipght nunber based retrieving 32;
Arrival time based retrieving 32; Departure tine based retrieving 34; and

Cl earest. fa i i evi ng.a: t i ; record
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identify the identity of every passenger on the airplane. This invention
relates to life event video saving, indexing and retrieving, It wuses video
processi ngoan®2483nmge processi ng technol ogi es such as vi de®@CTRGOwP@ABYSI S,
novi ng obj ect detection and matching, notion vector analysis, clearest face
i mge capturing and verifying, inmge Lftrieve, video retrieve and face
recognition and verification wwth a "black list". The invention can be

applied at i.nts i rto Lo or 'th counters and
service counﬁﬂ%%lﬁgﬁ%l@[&é‘ %&yghﬁb& &%é/ 11 THE CLAI M5
DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS 1. A system for capturing i mages of a
person at a checkpoint including: at |east one inage capture neans for
recor di g i nefysygstem foaicapiutingdmagesof prpareas ahg anegkigoinbingliding: a still
i mge of sai dagﬁ)er%on f.rom saig[i recor dgod Lmages: . a cont means . f or addi ng

data to said %59 °Pﬁd6@9€aﬁﬂ? 'éfes'PS?aﬁ fE% 'Q%W%Q%?ﬂ%iggﬁ?oﬁi Il image

and sgi d dat & plicebsify THEArENtasSsalbal Bestill tmabai 6F bahqiersoh Srdrfl fdi@cessi ng
means selects the still image having the clearest inmage of the face of the
person. 3. Aregeideshiam@gebai med i n any preceding clai mwherein said i mage

capture neans.l ' . ' . i d an operator. 15 4. A
system as cl a??%@rcﬁﬁ&%%@@gg%§%®c¢£atlbgr1!§%%|d:%gl '%%hgpéi n said image capture
means is actiystoeshdsheansdot solihy Gald stiidatagetandsaigsdatan as claimed in claim

4 wherein said automatic trigger is activated 20 by notion detection. 6. A
systemas clained in any previous claimwherein said i nage capture neans

i ncl ygles, a vi : ; 13l i a6k claim
V\her}glﬁinszs'ai d %ggﬁtrgg{@gng?h@éd E%?ﬁé’%ﬁ‘yﬁtaﬁﬁ%g%@?gﬁ'ﬁ%ﬂ%a [or manual |y by
an oper atilirimage havingsthenslearest snmagalof thedage pf theepkensgncl ai m  wherei n vi deo
clips of the

3. A system as claimed in any preceding claim wherein said image capture

means is activated by a trigger activated by an operator.

156
4, A system as claimed in any one of claims 1 and 2, wherein said image

capture means is activated by an automatic trigger.

5. A system as claimed in claim 4 wherein said automatic trigger is activated

20 by motion detection.

6. A system as claimed in any previous claim wherein said image capture

means includes a video camera.

25 7. A system as claimed in any preceding claim wherein said control means

may add data automatically and/or manually by an operator.

8. A system as claimed in any preceding claim, wherein video clips of the
person are stored together with said still image and said data.

30
9. A system as claimed in any preceding claim wherein said still image is

compared to a set of stored images.



person are stored together with said still inmage and said data. 30 9. A
systemas clained in any preceding claimwherein said still inage is
conpar ed WO 0038306 of stored i mages. WD 03/ 028376 PCT/ SQO1,P00S&H1/0@187 10. A
systemas claimed in claim9 wherein an alert is signaled if said still

i mage matches an image on the stored get. 5 11. A systemas clainmed in any
preceding claimfurther including a query neans to enable a person to
review and/or retrieve said stored i mages and said data. 12. A system as
claimed in claim1l wherein the retrieved inage and data may 10 be

f or war dejd. ovey spstert werdaindé i cldiml 8 nehereire lani alertoisnsignaledcif waichgtith syst em
as clained in any precgeding laim 15 14. A airline check-in counter as
cl ai nmed inAage At Q%aW?G?r?r‘s‘BPcﬁtﬁ'ﬁpéet-i ncl udes; airline informtion,
flight nunber, custoner nane, and 20 arrival tine.

5 11. A system as claimed in any preceding claim further including a query
means to enable a person to review and/or retrieve said stored images and said
data.

12. A system as claimed in claim 11 wherein the retrieved image and data may

10 be forwarded over a network.

13. A airline check-in counter including a system as claimed in any preceding

claim.

15 14. A airline check-in counter as claimed in claim 13 wherein said data
includes;
airline information,
flight number,
customer hame, and
20 arrival time.



