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METHOD AND SYSTEM FOR RELEVANCE
FEEDBACK THROUGH GAZE TRACKING
AND TICKER INTERFACES

output, from the tracker, for determining Whether a current
vieW has relevance to the user.

In a second aspect of the present invention, a method for

interactively displaying information, includes displaying

CROSS-REFERENCE TO RELATED
APPLICATION

items having different vieWs, tracking a user’s eye move
ments While observing a ?rst vieW of information on the

display, and, based on the tracking, determining Whether a

The present application is related to US. patent applica
tion Ser. No. 09/257,208, ?led on Feb. 25, 1999, to Dryer et
al., entitled “METHOD AND SYSTEM FOR REAL-TIME
DETERMINATION OFASUBJECT’S INTEREST LEVEL

current vieW has relevance to the user.
10

TO MEDIA CONTENT”, assigned to the present assignee,
and incorporated herein by reference.

With the unique and unobvious aspects and features of the
present invention, the system can determine Whether the
user is vieWing the ticker display, and, if so, Whether the

information being displayed by the ticker display has rel
evance to the user. Further, the present invention provides a

hassle-free Way of providing relevance feedback for the

BACKGROUND OF THE INVENTION
15

The present invention generally relates to a display, and
more particularly to a display With eye-tracking for judging
relevance, to a user, of information being displayed on the
display in a “ticker-like” fashion, and a method therefor.

the amount and type of information being displayed to a
particular user. Thus, the system is adaptive to the user’s
interests and preferences, and thereby advertisers and the
like can capitaliZe on or change the information being
displayed to the particular user.

DESCRIPTION OF THE RELATED ART

BRIEF DESCRIPTION OF THE DRAWINGS

With the explosive groWth of digital cyberspace, “ticker
like” displays have recently emerged as one of the dominant

The foregoing and other objects, aspects and advantages

user interfaces for Internet-based information systems.

Ticker displays are particularly useful for displaying

25

highlights for a large variety of frequently updated
information, such as stock quotes, sports scores, traf?c
reports, headline neWs, etc.

Will be better understood from the folloWing detailed
description of a preferred embodiment of the invention With
reference to the draWings, in Which:
FIG. 1 illustrates schematically an environment and con

?guration of a system 100 integrating a ticker display With
an eye tracking apparatus according to the present invention;

Typically, a ticker display uses an area of a computer

screen to scroll teXt and/or image items continuously in a

FIG. 2 illustrates a block diagram of a CPU 2 of the

predetermined pattern (e.g., from left to right, from bottom
to top, etc.). These are Widely used by Webcasting or Internet
push systems, such as PointCast. Further, ticker displays
have also been deployed by many popular Websites such as
MyYahoo, ESPN Sports Zone, and ABC NeWs for similar

information being displayed and can automatically change

system according to the present invention;
FIG. 3A illustrates a method of operation of the present
35

invention;
FIG. 3B illustrates a method of tracking ticker users

according to the present invention; and

purposes.

HoWever, currently there is no Way of knoWing Whether

FIG. 4 illustrates a storage medium for storing steps of the

the user is vieWing the ticker display, or Whether the

program for gaZe-based tracking of items (e.g., ticker items)

information being displayed by the ticker display has rel

on the display.

evance to the user, and there is no Way for advertisers and

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

the like to capitaliZe on or change the information being

displayed.
SUMMARY OF THE INVENTION

45

In vieW of the foregoing and other problems of the
conventional systems and methods, it is an object of the
present invention to provide a system for vieWing informa
tion and data Which is user-interactive.
Another object of the invention is to provide a system

present invention.
FIG. 1 illustrates a system 100 for vieWing information
and data Which is interactive, and more speci?cally a system

Which integrates eye-tracking technology With ticker-like

Which integrates eye-tracking technology With ticker-like
interfaces to signi?cantly enhance the usability of the ticker
interface.
Yet another object of the invention is to provide a system

for generating relevance feedback Which is helpful in
improving the quality of Internet-based information sys

55

tems.

interfaces to signi?cantly enhance the usability of the ticker
interface and to generate relevance feedback Which is help
ful in improving the quality of information systems such as
Internet-based information systems.
The system 100 includes a commercially-available dis
play 1, for receiving data inputs such as images and the like
from a central processing unit (CPU) 2 or the like, and for
providing a vieWable output to a user. The display has a main
display area 1a (e.g., main teXt WindoW), as Well as an area
1b for menu bars, tool bars, and the like, and an area 1c for
ticker-like displays to scroll across the screen.

A further object is to provide a system Which determines
Whether the user is vieWing the information being displayed,
and, if so, determining a level of relevance to the user of the

information being displayed by the ticker display.

The display 1, operatively coupled and interfaced With the
CPU 2, may be implemented by any suitable computer
display With suf?cient ability to depict graphical images. For

In a ?rst aspect of the present invention, a method for

interactively displaying information, includes a display for
displaying items having different vieWs, a tracker for track

Referring noW to the draWings, and more particularly to
FIGS. 1—3B, there is shoWn a preferred embodiment of the

65

eXample, the display 1 may include a cathode ray tube

ing a user’s eye movements While observing a ?rst vieW of

(CRT), liquid crystal diode (LCD) screen, light emitting

information on the display, and a mechanism, based on an

diode (LED) screen, or another suitable video apparatus.

US 6,577,329 B1
3

4

A gaZe-tracking apparatus 3 including a camera, for
example, is provided either mounted in/on the display 1 or

adjacent thereby and coupled to the display 1 and the CPU

may be mounted or preferably embedded in the display 1 to
detect, through the aid of the CPU 2, the user’s presence, and
to ?nd/detect the location of the user’s eyes.

2 to provide an input to the display 1.
Speci?cally, the gaZe-tracking technology uses cameras,

For example, such a camera system 3 could be the same
system that is used for iris-based identi?cation as described

and infrared or other devices to sense, locate and folloW the

in US. Pat. No. 5,572,596, incorporated herein by reference.

movement of a user’s eyes.

Once the location of the user’s eyes is found, the direction

A number of different gaze tracking approaches, suitable
for the present invention, are surveyed in Young et al.,

“Methods & Designs: Survey of Eye Movement Recording

of the user’s gaZe is determined by means such as described
in one of the above mentioned patents or disclosure, incor
10

Methods”, Behavior Research Methods & Instrumentation,

The eye gaZe is mapped to a location on a display 1 that

1975, Vol.7(5), pp. 397—429, Which is incorporated herein in
its entirety: Ordinarily skilled artisans, having the bene?t of
this disclosure, Will also recogniZe a number of different
devices suitable for use as the apparatus 3.

15

As a speci?c example of one gaZe tracking approach for
use in the present invention, reference is made to the

folloWing patents, mentioned above and incorporated herein
in their entirety: (1) US. Pat. No. 4,536,670 to Hutchinson,
issued Jun. 6, 1989 and entitled “Eye Movement Detector”;
(2) US. Pat. No. 4,950,069 to Hutchinson, issued Aug. 21,
1990 and entitled “Eye Movement Detector With Improved
Calibration and Speed”; and (3) US. Pat. No. 4,595,990 to
GarWin et al., issued Jun. 17,1986 and entitled “Eye Con
trolled Information Transfer”. Also, although the invention’s

a loW error requirement for gaZe tracking systems. With this

level of permissible error, the gaZe tracking apparatus 3 may

20

ule 202 (e.g., a World-Wide Web

module in the

exemplary embodiment), a gaZe tracking module 203, an
integration module 204, and a video module 205. It is noted
that any type of information module may be employed,
either additionally or alternatively to the exemplary WWW
25

module 202.
The CPU 2 may be a custom-built machine, or one
selected from any number of different products such as a

knoWn and commercially-available personal computer,
30

computer Workstation, mainframe computer, or another suit
able digital data processing device. As an example, the CPU
2 may be an IBM THINKPAD® computer. Although such a
CPU (computer) clearly includes a number of other com

ponents in addition those of FIG. 2, these components are
omitted from FIG. 2 for ease of illustration and brevity.
35

comprise an inexpensive video camera, many of Which are

knoWn and becoming increasingly popular for use in com

puter systems.
Thus, the gaZe tracking apparatus monitors eye orienta

has items of information being scrolled thereacross. Such
mapping is Well-knoWn especially for one of ordinary skill
in the art taking the present application as a Whole.
FIG. 2 illustrates a block diagram of the CPU 2 and its
constituent elements.
In an exemplary embodiment, the CPU 2 includes one or
more application programs 201, an information source mod

gaZe tracking apparatus 2 may be a custom product, a

commercially available product may be used instead, such
as the EyeTrac Series 4000 product by Applied Science
Labs, or the EyeGaZe system by LC Technologies, Inc.
Advantageously, the invention is capable of accurate
operation With inexpensive, relatively loW-resolution gaZe
tracking apparatuses. For instance, signi?cant bene?ts can
be gained With gaZe tracking accuracy :3 degrees, Which is

porated herein by reference.

40

tion of a user (operator) as the operator vieWs a display 1

The application programs 201 comprise various programs
running on the CPU 2, and requiring operator input from
time to time. This input may include text/images (e.g.,
entered via the gaZe-tracking apparatus 3) as Well as posi
tional (if a cursor is employed With the system). Examples
of application programs 201 include commercially available
programs such as database programs, Word processing, and
the like.

having items displayed thereon in a ticker-like fashion.

According to the operator’s eye orientation, the computer
measures the point of the operator’s gaZe, called a “gaZe

The information sources module 202 includes a softWare

position” and times the amount/duration of the operator’s
gaZe, thereby providing one indication (e.g., indicia) of

module con?gured to receive and interpret signals from at

45

interest in the item being observed and one method of

least one information source. For example, as mentioned
above, one information source may be the World-Wide Web.

measuring interest in the item being displayed. The com

As a speci?c example, the module 202 may include a WWW

driver that receives electrical signals representing inputs

puter also calculates a region of video screen surrounding

the operator’s gaZe position. This region, for example, may

50

be a circle that is calculated to include the operator’s “actual

con?gured to receive and interpret signals from the gaZe
tracking apparatus 3. As a speci?c example, the module 203

gaZe point” (as opposed to measured gaZe position) With a

certain probability.
The output from the gaZe-tracking apparatus 3 (e.g.,
representing the movement of a user’s eyes) is provided to
the CPU 2. The CPU 2 in turn includes processing algo
rithms to map the movement of the user’s eyes in terms of
position on the display screen to Which the user is observing,
the speed of the movements of the user’s eyes, and some
information about the eye itself such as shape, siZe, etc.

55

may include a program that receives electrical signals from
the apparatus 3 and provides an x-y output representing an
area or point (a number) Where the operator is calculated to

be gaZing, called the “gaZe position”.
The video module 204 comprises a product that generates

video signals representing images of text, etc. These signals
60

Commercial and research prototype eye-tracking systems

are compatible With the display 1, and cause the display 1 to
shoW the corresponding images. The video module 204 may
be provided by hardWare, softWare, or a combination. As a
more speci?c example, the video module 205 may be a

locate the position of human eyes and folloW their move

ment. Eye-tracking has been successfully used in graphic
user interfaces (GUI) to assist users, such as handicapped
users, in various tasks.

from the W 4.
The gaZe tracking module 203 includes a softWare module

video display card, such as a Super Video Graphics Appli
65

cations (SVGA) card.

In FIG. 1, the gaZe tracking apparatus (e.g., camera) 3 is

The integration module 205 serves to integrate various

shoWn separate from the display 1. HoWever, the camera 2

inputs With eye gaZe input (from the gaZe tracking apparatus

US 6,577,329 B1
5

6

3 and gaze tracking module 203). The integration module

For example, to achieve this bene?t, information related
to the same topic may be organiZed into different vieWs such

205 applies certain criteria to inputs from the apparatus 3 to
determine What the user is gaZing upon.

as a cluster of pieces of different detail levels. Such orga
niZation may be performed in many Ways and is believed to
be Well Within the grasp of one of ordinary skill in the art

Although the softWare programming associated With the
gaZe tracking apparatus 3 may be included With the appa
ratus 3 itself, the particular example of FIG. 2 shoWs the

Within the purvieW of the present application.
Such information may be accessible through the World
Wide Web
4 or other storage facilities for storing

associated softWare implemented in a gaZe tracking module
203, as described beloW. The module 203 may be included

related data such as a diskette, the CPU 2, a direct access

solely in a CPU 2, in the apparatus 3 or in a combination of

the tWo, depending upon the particular application.
In utiliZing eye-tracking in GUI interfaces, the GUI

10

component the user is paying attention to must be deter
mined.

storage device (DASD) storage (e.g., a conventional “hard
drive” or a RAID array)! magnetic tape, electronic read-only
memory (e.g., ROM, EPROM, or EEPROM), an optical

storage device (eg CD-ROM, WORM, DVD, digital opti

cal tape, etc.), paper “punch” cards, or any other suitable
Whereas traditional GUI components, such as a text
15 signal-bearing media including transmission media such as
WindoW or a menu bar, are static, ticker items folloW a

digital and analog and communication links and Wireless.
For example, the top level vieW (or detail) could be the
“highlight” information, Which is directly displayed as an

pre-determined pattern of motion. By tracking a user’s eye
movement and comparing such movement With the ticker’s
planned motion, a very high level of con?dence can be
established regarding Whether the user is paying attention to
a particular item. As an exemplary case, stock information
Will be examined beloW.
For example, suppose that a stock ticker is scrolling stock
items from left to right on the bottom of the screen of display
1. If the eye-tracking system 3 in association With the CPU

2 has detected that the user’s eyes moved from point (x1, yl)
at time T to point (x2, y2) at speed P, and if a particular ticker

25

item by a ticker interface.
The second level could be the “abstract”, Which contains
information more than the highlight.
The third level could be “detail” information, Which
contains a detailed description of the topic.
Optionally, there can be a fourth level (or additional loWer

levels) of “related information”, Which contains any other
information that in some Way is related to the topic.

For example and returning to the example of the IBM

item such as, for example, the stock of International Busi

ness Machines (IBM) Corporation, also moved from point
(x1, yl) at time T to point (x2, y2) With the speed of P, and

stock being displayed on a monitor in a ticker-like fashion,

if the distance betWeen (x1, yl) and (x2, y2) is suf?ciently

the “highlight” of the IBM stock may be just its current
trading value. The “abstract” of the IBM stock may contain

long (e.g., a feW inches), it is highly likely that the user is

its day-high, day-loW, trading volume, and other ?nancial

paying close attention to the IBM stock. Such an eye

summary information. The “detail” of the IBM stock may
contain its performance over the past year or other prede

tracking system may be implemented through the use of a

comparator (not illustrated) for comparing a user’s eye
position With a ?xed position and a timer (not illustrated)

35

IBM, similar to that provided currently provided by Point

Which times the duration of a user scanning the display
screen. The longer that the person scans a particular message
or display Would indicate that the user has a high interest in
the content of the information.
It is noted that the motion of items in a ticker display can

Cast and the MyYahoo Web page.
When the eye-tracking system (e.g., through use of the
comparator and timer or the like) detects that the user is

paying attention to a particular ticker item, the ticker system

can automatically display the corresponding abstract, using

be designed to force an attentive user to have more complex
eye movements than simple vertical or horiZontal move

additional screen real estate such as a small pop up text
WindoW or the like. The abstract can stand still or move

ment.

For example, a ticker in Which items are printed in

termined time frame (e.g., detailed ?nancial data). The
“related” information may contain important neWs about

45

along With the highlight of the ticker item.

typeWriter fashion Will cause users to move their eyes both

If the eye-tracking system further detects that the user is

horiZontally and vertically. A ticker in Which items are

looking at the abstract for a suf?ciently long period (e.g.,

displayed in different sectors of a circle Will cause attentive
users to have more dramatic eye movements. Generally, if

relative to the siZe of the abstract), the ticker system may

the user’s eye movements folloW the planned movement of
a particular ticker item, then the more complex the eye

related information. Hence, “reading behavior” can be deter
mined through eye tracking. Once again, such a feature may
be implemented With a comparator and timer system in
Which the comparator determines that the user is looking at

automatically display the corresponding detail, and even

movements, the higher con?dence and determination that
the user is paying attention to the particular ticker item.
There are several bene?ts of using eye-tracking technol
ogy to determine Whether a user is currently paying attention
to a particular ticker item.

55

is displayed.
As mentioned above, the eye-tracking system may imple

First, eye-tracking enables the ticker system to enhance its

ment such detection of the user’s observation through a
comparator and a timer (e.g., a timer having a predetermined

usability by automatically providing additional relevant (and
more detailed) information of the subject being vieWed.

time period) Which upon the expiration of the predetermined
time period (e.g., 3 seconds or the like depending upon the
amount of information being displayed) automatically and
sequentially generates and displays the related abstract,

Thus, the items of information each may have different
“vieWs”. A “vieW” is a Way to present information. As a

rough example, time may be represented in various Ways (or
vieWs) such as by GreenWich Mean Time (GMT) or Paci?c
Standard Time (PST). In a ?rst vieW of “time”, only the local
time may be provided (e.g., PST), Whereas in a second vieW
the GMT may be provided. Hence, different vieWs represent
different levels of detail of the information.

the abstract, and a time-out period is reached. Upon reaching
the time-out period, then the subsequent level of information

65

detail, and related information, With each iteration of the
count-doWn of the timer.
It is noted that the speci?c mechanisms (e.g., the mecha

nism for displaying the abstract, detail, etc.) can be imple

US 6,577,329 B1
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On a one-line scrolling ticker display, information (e.g.,

mented by simply activating a browser that goes to and
displays the relevant Web pages.

so-called “headlines”) ?oWs right to left or top to bottom.

Operation of the Preferred Embodiment

Although eye-movement studies of users reading scrolling
ticker displays are unknoWn, it is safe to assume that to read
the headline, a user must look at it long enough to pick up
all characters in the text. Given the standard reading data,
then, for a ?ve-Word headline, the user Would have to look
at it for at least about one second to gather the characters of

FIG. 3A shoWs a sequence of method steps 300 to

illustrate one example of the method aspect of the present
invention. For ease of explanation, but Without any limita
tion intended thereby, the example of FIG. 3A is described
in the context of the hardWare environment described above
in FIGS. 1—2.
The process 300 is initiated in step 301. As an example,
this may occur automatically through use of various knoWn

the text.
10

First, the user’s eye position (e.g., an x and y location on

sensing mechanisms or the like, When the user requests a

the screen) is sampled approximately every 33 milliseconds
(30 HZ). This position is used to determine What headline is

service, When the computer/CPU 2 boots-up, under control
of one of the application programs 201, or When the operator

manually activates a selection actuator (not illustrated) to

15

at a speci?c x and y location and With a speci?c Width and

another time.

height. Whereas the x (and/or y) location of the rectangle

In the illustrated example, When the routine 300 begins,

changes as the headline scrolls, its Width and height remain

the computer is booted up and the user is assumed to be

constant.

observing ticker-like displays in step 301.

Each time the user’s eye position is sampled, the headline,
if any, that the user is looking at is found by searching for

the headline rectangle that contains the (x, y) position of the
user’s eyes (step 311). If one is found, this headline is
25

HoWever, if the headline does not change betWeen consecu
tive samples, then the user is assumed to be looking at the
headline. If “NO” in step 311, then the current headline,

limits of resolution of the gaZe tracking apparatus 3, intrinsic
dif?culties in calculating gaZe (e.g., accounting for head
movement in corneal re?ection systems, etc.), and other

counter and threshold are set in step 315.

sources of error. These sources of error are collectively

The period during Which the user looks at a particular
headline is calculated by incrementing a counter for each

referred to as “system noise”, and may be understood by

studying and measuring the operation of the system 100. For

consecutive sample during Which the current headline does

not change (step 312).
35

than or equal to a predetermined time “X”, then a second

level of information is displayed in step 305. If the duration

(steps 312\3, 314). This provides positive feedback to the
system.

of the gaZe is less than “X”, then the process reverts back to

step 302 to simply continue displaying the ticker-like items.
It is noted that activation by dWell time (e.g., based on

FIG. 3B illustrates this method, and speci?cally a method
for determining user relevance in ticker-displayed headlines
based on eye ?xation.
A similar method can be used to determine Whether a user
45
is not interested in a headline.

Speci?cally, each time the current headline changes

provide even greater reliability. Such behavior could be
user-de?ned. Further, the eye position could be synchro
niZed With the ticker context. Thus, the apparatus Would

before the period crosses the interest threshold, the user is
said to be uninterested in the headline. This provides nega
tive feedback to the system.
As shoWn in FIG. 4, in addition to the hardWare and
process environment described above, a different aspect of
the invention includes a computer-implemented method for

“knoW” hoW much of the message Was read, and Which part
the user spent more time reading.

Step 307 (e.g., signifying the last level of detail being
displayed) is displayed if the duration of the gaZe for the
second level of information is greater than “X”. After the last
level of detail is displayed, the process reverts back to step
302 or the process is completed When the CPU 2/display 1

displaying ticker-like displays and measuring relevance
55

may be implemented in the particular hardWare environment
Such a method may be implemented, for example, by
operating the CPU 2 (FIG. 2), to execute a sequence of
machine-readable instructions. These instructions may
reside in various types of signal-bearing media.
Thus, this aspect of the present invention is directed to a

according to the present invention.
Speci?cally, to read a static (e.g., non-moving) display,
users characteristically move their eyes (e.g., saccade)
mostly forWard through the text approximately every 200
milliseconds, jumping approximately eight characters at a
time (e.g., see Rayner, K. and Pollatsek, A., The Psychology
acters per second.

feedback, as described above. As an example, this method

discussed above.

are de-activated, as shoWn by step 308.
FIG. 3B illustrates a method of tracking ticker users

of Reading. Hillsdale, N.J.: Erlbaum. (1989). Thus, normal
reading ability suggests people read approximately 40 char

If the period the user is looking at the headline crosses a

threshold (e.g., determined by the number of characters or
Words in the headline, at a rate of roughly 35 characters per
second), then the user is said to be interested in the headline

In step 304, if the duration of the operator’s gaZe is greater

predetermined time “X”), may be too sloW or too fast for
particular users. Thus, it is envisioned that the dWell time
may be user-de?ned. Additionally or alternatively to the
dWell time, the behavior of the user may be monitored to

considered to be the “current headline”. It is noted that the

current headline may change betWeen consecutive samples.

This calculated point may include some error due to the

example, it may be determined in some systems that the
error betWeen gaZe position and actual gaZe point has a
Gaussian distribution.

being looked at (step 310).
More speci?cally, each headline is de?ned by a rectangle

indicate “start” to the inventive structure and method, or at

In response to step 302, the integration module 205 starts
to monitor the operator’s gaZe position and the duration of
the gaZe position in step 303. The gaZe position is a point
Where the gaZe tracking apparatus 3 and gaZe tracking
module 203 calculate the operator’s actual gaZe point to be.

A method according to the present invention determines
What headline a user is interested in proceeds as folloWs.

programmed product, comprising signal-bearing media tan
65

gibly embodying a program of machine-readable instruc
tions executable by a digital data processor incorporating the
CPU 2 and hardWare above, to perform a method to perform

ticker-like displays.
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This signal-bearing media may include, for example, a
RAM (not shown) contained Within the CPU 2, as repre

user to take any explicit action such as completing a survey

form, undergoing a registration process, or the like.

sented by the fast-access storage for example. Alternatively,

Using the same techniques described previously for deter

the instructions may be contained in another signal-bearing
media, such as a magnetic data storage diskette 400 (FIG. 4),
directly or indirectly accessible by the CPU 2.
Whether contained in the diskette 400, the computer 2, or
elseWhere, the instructions may be stored on a variety of
machine-readable data storage media, such as DASD stor
age (e.g., a conventional “hard drive” or a RAID array)!

mining Whether to display more relevant information to a
user, the system generates relevance feedback based on
Whether the user is paying attention to certain ticker items.

Accordingly, the system “learns” the user’s particular
interests, and the system “adaptively” provides information
regarding such interests to the user.
10

magnetic tape, electronic read-only memory (e.g., ROM,
EPROM, or EEPROM), an optical storage device (eg

CD-ROM, WORM, DVD, digital optical tape, etc.), paper
“punch” cards, or other suitable signal-bearing media
including transmission media such as digital and analog and

A key advantage of this approach is that the system may
have different levels of con?dence in the user’s interests in
a certain topic because it provides different levels of details
for any ticker item. Thus, the system is adaptive to the user’s

interests, and stores information broadly representing the
15 user’s interests in a database or the like.

communication links and Wireless. In an illustrative embodi

For example, if a user alWays pays attention to the details

ment of the invention, the machine-readable instructions

of the IBM stock, the system Will record in the user’s pro?le

may comprise softWare object code, compiled from a lan

a strong interest in IBM and Will collect and provide more
information related to IBM for the user. For example, such

guage such as “C”, etc.

Another approach to using eye movement information
With the ticker is to modify What is displayed by the ticker
itself. For example, the ticker item may be displayed in a
bolder font, an underlined font, an italiciZed font, With
greater resolution, or the like, if the user is tracking it.
Speci?cally, the camera system Would provide an input to

20

and display. By the same token, as mentioned above, the

system is adaptive and Will learn and modify its searching
25

the CPU 2 indicating that the user is paying particular
attention to an information item. As a result, the item is of

interest could be displayed differently from other items, as
30

camera/sensor determines that the user is not tracking it.

neWs, this negative feedback can also be noted in the user’s

pro?le, and, eventually the user’s ticker Will display mainly

ticker real estate for additional items to be output, the ticker
item could be displayed in a narroWer or smaller font (e.g.,

displayed With a different attribute), or could be displayed
With less resolution than normal if not being tracked, if the

and displaying parameters over time and based on the user.
For example, if many users use a speci?c terminal/machine,
the machine may store the pro?les based on user passWords
or the like.
Thus, if the same user does not pay attention to IBM

discussed above.
Moreover, to save screen real estate as Well as free up

collection and searching may take place by the system going
out on the Internet and searching for such information and
bringing it to the user, if on-line, or storing it for future use

IBM stock information and not IBM neWs.

It is noted that the above-described operations of tracking
35

of a user’s eye movements and comparing them With the
item movements in a ticker display, dividing information

Additionally, the ticker speed could be controlled. For

into different levels of details, automatically providing more

example, if the user is looking at the left of the screen and

relevant information based on detected user attention, and

obtaining useful relevance feedback, are but a single speci?c

the ticker is about to disappear, the ticker speed could be
sloWed doWn, to alloW the user to read the ticker. Further, if
the user is looking to the right of the screen, the user is

40

embodiment of integrating eye-tracking With ticker displays
in general. There are many other Ways to implement the

“Waiting” for the ticker. Thus, the ticker speed could be

present invention.

increased. In this Way, the system adapts to the user’s

Thus, While the invention has been described in terms of
a single preferred embodiment, those skilled in the art Will
recogniZe that the invention can be practiced With modi?
cation Within the spirit and scope of the appended claims.

reading speed.
A third possibility is that by paying attention to some
ticker item, other related information (e.g., such as more

45

For example, an eye-tracking system can be installed on

vieWs (levels of detail), or related neWs stories) is displayed
by the ticker itself. Programming such a capability is

a television monitor for receiving broadcast signals. For

believed to be Well Within the grasp of the ordinarily skilled

artisan Within the scope and purvieW of the present appli

50

cation.

to create interactive TV features, such as automatically

adjusting the TV display and programming based on What

With the above in mind, a second major advantage of

the user is Watching.

combining eye-tracking With ticker displays becomes evi
dent. That is, the system according to the present invention
alloWs relevance feedback to be passively obtained.
With the massive amount of digital information, all
Internet-based information systems face the challenge of
providing the users With quality information that is relevant
to their individual personal interests. Hence, most existing
systems demand (or at least strongly request) that users

Generally, tickers Work by putting in a ?xed set of
55

information into a queue and starting the information mov
ing across the screen one at a time from the queue. If the

ticker is displaying paid-for advertising, the siZe of the ?xed
set is very important to the advertiser, since advertisers Wish
their advertisement to “roll” across the screen as often as
60

provide an explicit interest pro?le or explicit vote on indi
vidual Web pages. Such activities put signi?cant burdens on
users, Who Want merely to get the best information With the
least trouble in the quickest possible manner.

By integrating eye-tracking With a ticker display, the
system according to the present invention can automatically
collect valuable feedback passively, Without requiring the

channels such as CNBC, CSPN, etc, Which display high
lights and scores using tickers, this disclosure can be applied

possible so their is a high likelihood it Will be noticed by a
user.

For example, if the ?xed set has 10 advertisement items,
each advertisement appears every minute, Whereas if the set
65

has 10,000 advertisement items, each advertisement appears
only once per day.
Advertisers could pay more to have more presentation
time, but then many of the items in a large ?xed set are
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duplicates. As neW information is received, the ticker

evance to said user, and successively presenting a different

updates the candidate list ?xed set by deleting older infor

vieW based on said relevance to said user.

mation and inserting the neW information, as is knoWn. Any

14. The system according to claim 1, Wherein said deter

relevance feedback during this step is bene?cial. Ideally, the

system deletes the uninteresting items, keeps the interesting

mining means performs an analysis on said item to deter
mine Whether said item has relevance to said user.

items and adds neW items to be presented. This alloWs for
directed advertisement Which saves the advertiser money,

means for determining Whether a person is reading a vieW.

15. The system according to claim 1, further comprising
16. The system according to claim 1, further comprising

and makes the user happier since the user is presented With

means for providing relevance feedback to said user regard
ing a degree of relevance of said vieW has to said user, such
that said user determines hoW said system vieWs the user and
said user’s interest.

mainly interesting (or related) items. By using the gaZe
information of the user, this relevance feedback is non

obtrusive and automatic.
Having thus described our invention, What We claim as
neW and desire to secure by Letters Patent is as folloWs:

17. The system according to claim 1, Wherein said ?rst
vieW comprises a method of presenting information.
18. The system of claim 1, Wherein said ticker display

1. A system for interactively displaying information,

comprising:

15

a ticker display for displaying items having different

the user’s eye movements corresponding to the moving of

vieWs;

the ticker display.
19. The system of claim 18 Wherein the determining

a tracker for tracking a user’s eye movements While
observing a ?rst vieW of information on said ticker

means determines relevance based upon the distance that the

display; and

ticker display has moved While the user’s eye movements

means, based on an output from said tracker, for deter

correspond to the moving of the ticker display.
20. The system of claim 1, Wherein the system further
comprises means for controlling the speed of the ticker

mining Whether said ?rst vieW has relevance to said
user.

2. The system according to claim 1, further comprising:

25

means for providing relevance feedback such that vieW

display based upon the location of the user’s eye movements
and position on the ticker display.

21. A system for interactively displaying information,

information having a common association are dis

comprising:

played to said user, based on an output from said
determining means.

a ticker display for displaying items each having different

vieWs;

3. The system according to claim 1, Wherein each said

a tracker for tracking a user’s eye movements While
observing a ?rst vieW of information on said ticker

item is divided in advance into a plurality of information

vieWs from general to speci?c.
4. The system according to claim 1, Wherein said tracker

display;

comprises a camera for providing an input representing a
movement and location of eyes of said user.

moves and Wherein the determining means determines
Whether a current vieW has relevance to said user based upon

means, based on an output from said tracker, for deter
35

5. The system according to claim 1, Wherein said tracker
further comprises a comparator for comparing said move

mining Whether said ?rst vieW has relevance to said
user; and
means for providing relevance feedback to said user
regarding a level of interest said user has in said ?rst

ment and location of said eyes of said user With a predeter
mined position of said eyes of said user.

vieW.

6. The system according to claim 1, Wherein said different
vieWs each comprise information having different levels of

22. The system according to claim 21, Wherein said vieWs
comprise information having different levels of detail, said

detail, said information being displayed sequentially accord

information being displayed sequentially according to said

ing to said levels of detail, and
Wherein said tracker comprises a comparator for compar
ing said user’s eye movements With said ?rst vieW of

levels of detail.
23. The system according to claim 21, Wherein said means
for providing relevance includes means for changing a
characteristic of said current vieW.

45

said item of information.

24. The system according to claim 23, Wherein said

7. The system according to claim 1, Wherein said deter
mining means comprises a central processing unit (CPU) for
receiving an input from said tracker.
8. The system according to claim 1, further comprising

characteristic includes a color coding of said current vieW.

25. The system according to claim 23, Wherein said
characteristic includes a font of said current vieW.

26. The system of claim 21, Wherein said ticker display

means for indicating to said user that said system is moni
toring said user, said means for indicating comprising means

moves and Wherein the determining means determines
Whether a current vieW has relevance to said user based upon

for changing a display of said information.
9. The system according to claim 8, Wherein said display
changes a state of an attribute thereof When said system is
monitoring said user.

the user’s eye movements corresponding to the moving of
55

the ticker display.
27. The system of claim 26, Wherein the determining

10. The system according to claim 9, Wherein said

means determines relevance based upon the distance that the

attribute comprises at least one of color and a font of said

ticker display has moved While the user’s eye movements

display.
mining means determines Whether a person is reading said

correspond to the moving of the ticker display.
28. The system of claim 21, Wherein the system further
comprises means for controlling the speed of the ticker

item having said ?rst vieW.
12. The system according to claim 1, Wherein said deter

display based upon the location of the user’s eye movements
and position on the ticker display.

mining means determines Whether a user has an interest in
said item based on said relevance of said item to said user. 65

comprising:

11. The system according to claim 1, Wherein said deter

13. The system according to claim 1, Wherein said deter
mining means determines Whether said ?rst vieW has rel

29. A system for interactively displaying information,
a ticker display for displaying items each having different
views;
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42. A method for interactively displaying information,

a tracker for tracking a user While observing a ?rst vieW

of information on said ticker display; and
means, based on an output from said tracker, for deter

compr1s1ng:

displaying items of information in a ticker display having

mining Whether said ?rst vieW has relevance to said
user, said means for determining including a timer.

different vieWs, said information being displayed
sequentially according to said different vieWs;

30. The system according to claim 29, further comprising:

tracking a user’s eye movements While said user is

means for providing relevance feedback to said user
regarding a level of interest said user has in said ?rst

vieW.

31. The system according to claim 29, Wherein said

10

observing a ?rst vieW of an item of information;
based on said tracking step, determining Whether said user
has an interest in said ?rst level of said item of

information being displayed; and

tracker tracks at least one of a gesture for speech, head

movement, movement proximate to the display, and eye

automatically providing a second vieW of said item of

movement.

information When it is determined that said user has an

32. The system of claim 29, Wherein said ticker display
moves and Wherein the determining means determines
Whether a current vieW has relevance to said user based upon

interest in said ?rst vieW of said item of information.

15

43. The method according to claim 42, further compris

ing:

the user’s eye movements corresponding to the moving of

the ticker display.
33. The system of claim 32, Wherein the determining

providing relevance feedback such that items of informa
tion having a common association are displayed to said
user, based on said determining.

means determines relevance based upon the distance that the

ticker display has moved While the user’s eye movements

44. The system of claim 42, Wherein said ticker display

corresponds to the moving of the ticker display.
34. The system of claim 29, Wherein the system further
comprises means for controlling the speed of the ticker

moves and Wherein the determining means determines
Whether a current vieW has relevance to said user based upon

display based upon the location of the user’s eye movements
and position on the ticker display.
35. A method of tracking a ticker user, comprising:

25

the user’s eye movements corresponding to the moving of

the ticker display.
45. The system of claim 44, Wherein the determining

providing a ticker display;

means determines relevance based upon the distance that the

tracking a user’s gaZe at a ticker display While observing
a ?rst vieW of information on said ticker display; and
based on said tracking, determining a relevance of said
?rst vieW to said user and providing different vieWs

ticker display has moved While the user’s eye movements

correspond to the moving of the ticker display.
46. The system of claim 42, Wherein the system further
comprises means for controlling the speed of the ticker

based on said relevance to said user.

36. The method according to claim 35, Wherein said
tracking comprises sampling an eye position of said user,
and determining a headline that the user is looking at by
searching for a headline rectangle in said display that
contains an (X, y) position of the user’s eyes.
37. The method according to claim 35, further compris

35

ing:
calculating a period during Which the user looks at a

particular headline by incrementing a counter for each
consecutive sample during Which the current headline
does not change,
Wherein if the period the user is looking at the headline

display based upon the location of the user’s eye movements
and position on the ticker display.
47. A signal-bearing medium tangibly embodying a pro
gram of machine-readable instructions executable by a digi
tal processing apparatus to perform a method of tracking a
ticker user, said method comprising:
providing a ticker display;
tracking a user’s gaZe at said ticker display; and
based on said tracking, determining a relevance of a vieW
to said user and providing different vieWs based on said
relevance to said user.

45

48. The system of claim 47, Wherein said ticker display

crosses a threshold as determined by a number of

moves and Wherein the determining means determines
Whether a current vieW has relevance to said user based upon

characters in the headline, then the headline is deter
mined to be relevant to said user and thereby providing

the user’s eye movements corresponding to the moving of

the ticker display.
49. The system of claim 48, Wherein the determining

user feedback.

38. The method according to claim 35, Wherein each time
the current headline changes before the period crosses the
interest threshold, the headline is determined not to be

means determines relevance based upon the distance that the

ticker display has moved While the user’s eye movements

relevant to said user.

39. The system of claim 35, Wherein said ticker display

55

moves and Wherein the determining means determines
Whether a current vieW has relevance to said user based upon

display based upon the location of the user’s eye movements
and position on the ticker display.

the user’s eye movements corresponding to the moving of

51. A signal-bearing medium tangibly embodying a pro
gram of machine-readable instructions executable by a digi
tal processing apparatus to perform a method of interactively

the ticker display.
40. The system of claim 39, Wherein the determining
means determines relevance based upon the distance that the

displaying information, said method comprising:

ticker display has moved While the user’s eye movements

correspond to the moving of the ticker display.
41. The system of claim 35, Wherein the system further
comprises means for controlling the speed of the ticker
display based upon the location of the user’s eye movements
and position on the ticker display.

correspond to the moving of the ticker display.
50. The system of claim 47, Wherein the system further
comprises means for controlling the speed of the ticker

displaying items of information on a ticker display having
65

different vieWs, said information being displayed
sequentially according to said different vieWs;
tracking a user’s eye movements While said user is

observing a ?rst vieW of an item of information;
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based on said tracking step, determining Whether said user
has an interest in said ?rst level of said item of

information being displayed; and
automatically providing a second vieW of said item of

16
53. The system of claim 52, Wherein the determining
means determines relevance based upon the distance that the

ticker display has moved While the user’s eye movements

52. The system of claim 51, Wherein said ticker display

correspond to the moving of the ticker display.
54. The system of claim 51, Wherein the system further
comprises means for controlling the speed of the ticker

moves and Wherein the determining means determines
Whether a current vieW has relevance to said user based upon

display based upon the location of the user’s eye movements
and position on the ticker display.

information When it is determined that said user has an

interest in said ?rst vieW of said item of information.

the user’s eye movements corresponding to the moving of 10

the ticker display.

