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(54)    Web browser allowing navigation between hypertext objects using remote control 

(57) Browser software implemented in a set-top box 
as part of a client system communicating over the Inter- 
net with one or more servers allows a user to navigate 
using a remote control through World-Wide Web pages 
in which a plurality of hypertext anchors are displayed 
on a television. A user input entered from a remote input FIG. 2A 
device is received by the client system over an infrared 
(IR) link. The user input specifies a direction in which 
th^e user wishes to move a selection relative to a cur- 
rently selected hypertext anchor. Based on the user 
input, a determination is made of which one of the 
hypertext anchors is a best selectable hypertext anchor, 
and that hypertext anchor is then selected and indicated 
as such to the user. The user interface allows for the 
selection of hypertext anchors which are part of either 
client-side or server-side image maps. 
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Description 

FIELD OF THE INVENTION 

The present invention pertains to the field of user s 
interfaces for accessing remotely stored information 
over a network. More particularly, the present invention 
relates to a method and apparatus for navigating 
between hypertext objects displayed on a display device 
using a remote control. 10 

BACKGROUND OF THE INVENTION 

The number of homes and businesses using per- 
sonal computers has increased substantially in recent 15 
years, and along with this increase has come an explo- 
sion in the use of the Internet, and particularly the 
World-Wide Web. The World-Wide Web is a collection 
of formatted hypertext pages located on numerous 
computers around the world that are logically connected 20 
by the Internet. Although "the Web" has in the past been 
a source of primarily scientific information, it is now a 
valuable resource for information relating to almost any 
subject, including business, entertainment, travel, and 
education, to name just a few.. Advances in network 25 
technology, and especially in software such as "Web 
browsers" (software applications which provide a user 
interface to the Web), have made the Web accessible to 
a large segment of the population. However, despite the 
growth in the development and use of the Web, many 30 
people are still unable to take advantage of this impor- 
tant resource. 

Access to the Web has thus far been limited to peo- 
ple who have access to a personal computer. Yet many 
people cannot afford the cost of even a relatively inex- 35 
pensive personal computer, while others are unable or 
unwilling to learn the basic computer skills that are 
required to access the Web. Furthermore, Web brows- 
ers in the prior art generally do not provide the degree 
of user-friendliness desired by some people who lack 40 
computer experience, and many computer novices do 
not have the patience to learn how to use the software. 
Some people, for example, dislike an interface which 
requires them to identify hypertext objects and use the 
point-and-click technique to browse through Web 45 
pages. 

Most people, however, feel quite comfortable using 
a remote control to operate a television set. Therefore, it 
would be desirable to provide a means by which a per- 
son can access the World-Wide Web without the use of so 
a personal computer. In particular, it would be desirable 
for a person to be able to access and navigate through 
Web pages using an ordinary television set and a 
remote control. It would further be desirable to have a 
user interface by which a person can use a remote con- 55 
trol to navigate between hypertext objects on a Web 
page with minimal effort or thought, so that a person 
feels more as if he or she is simply changing television 
channels rather than utilizing a complex computer net- 
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work. 
Prior art Web browsers also have certain limitations 

in the way they allow a user to move between Web sites. 
Browsing the Web can be thought of as moving forward 
and backward through various levels of a tree hierarchy. 
Each level in the tree represents a Web page. Since 
each Web page can have many hypertext links to other 
pages, a level in the tree can have many branches. 
Selecting a hypertext object, therefore, is analogous to 
moving down one level in the tree, whereas returning to 
the previous Web page is analogous to moving up one 
level in the tree. Prior art Web browsers generally pro- 
vide a "Back" function for moving up one level to a pre- 
viously visited Web page and a "Forward" function for 
moving down one level to a previously visited Web 
page. There is no ambiguity for the user when moving 
up a level in the tree, since there is always only one 
immediately prior Web page. However, there is often 
ambiguity when moving down one level to a previously 
visited level, since there may be many branches from 
the current level. This ambiguity can cause confusion to 
the user. Further, if the user wishes to return to where 
he was after having backed up by several levels, he gen- 
erally must remember the sequence of hypertext 
objects he selected to get there and then retrace his 
steps exactly. Remembering this sequence can be an 
arduous task if the user has visited many Web pages. 
Therefore, it would be desirable to provide browsing 
functions such as "Back," "Forward," and others, in a 
manner which is more intuitive and which simplifies the 
user's task when browsing. 

Another problem associated with the prior art is 
that, in some cases, images which are downloaded via 
a network connection are not appropriately sized for the 
display being used. One prior art solution for dealing 
with Web pages larger than the display is to allow hori- 
zontal and vertical scrolling. However, it has been found 
that horizontal scrolling can be confusing to many peo- 
ple. Therefore, it would be advantageous to provide a 
solution to displaying oversized image maps which elim- 
inates the need for horizontal scrolling. 

Irt addition, Web browsers in the prior art have vari- 
ous other disadvantages which are overcome by the 
present invention, as described in the detailed descrip- 
tion which follows. 

SUMMARY OF THE INVENTION 

A method is described of allowing a user to navi- 
gate between a plurality of hypertext objects displayed 
on a display device in a client system in communication 
with one or more server systems. A plurality of hypertext 
objects are displayed on the display device, with each 
hypertext object representing information stored in one 
of the server systems. A user input entered from a 
remote input device is received by the client system. 
Based on the user input, a determination is made of 
which one of the hypertext objects is to be selected, and 
that hypertext object is then selected. A selection indi- 
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cator is then displayed on the display device indicating 
to the user that the selected hypertext object has been 
selected. 

Other features of the present invention will be 
apparent from the accompanying drawings and from the 
detailed description which follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of exam- 
ple and not limitation in the figures of the accompanying 
drawings, in which like references indicate similar ele- 
ments and in which: 

Figure 1A illustrates several WebTV™ client sys- 
tems connected to a WebTV™ server system. 
Figure 1B illustrates a WebTV™ client system. 
Figure 1C is a block diagram of an electronics unit 
used to implement a Web browser that can be oper- 
ated by remote control. 
Figure 2A illustrates the functional relationship 
between hardware and software in the client 
processing system of Figure 1 A. 
Figure 2B is a block diagram of the Web browser 
application software of Figure 2B. 
Figure 3 illustrates a remote control for controlling 
the Web browser. 
Figures 4A and 4B illustrates a displayed page of 
information containing a number of hypertext 
anchors. 
Figure 5 is a flow diagram illustrating a procedure 
for receiving and processing of an HTML document 
according to the present invention. 
Figure 6 illustrates several hypertext anchors as 
displayed on a display device. 
Figures 7A and 7B are a flow diagram illustrating 
the procedure of movement of a selection between 
two hypertext anchors in the downward direction 
using the remote control of Figure 3. 
Figures 7C and 7D are a flow diagram illustrating 
the procedure of movement of a selection between 
two hypertext anchors in the upward direction using 
the remote control of Figure 3. 
Figure 8 illustrates a display screen displaying a 
server-side image map and a selection icon. 
Figure 9 is a flow diagram illustrating a procedure 
for selecting an image map displayed on a display 
device and for accessing a Web page represented 
by the image map. 
Figure 10 is a flow diagram illustrating a process for 
rescaling cursor coordinates in relation to a scaled- 
down image map. 
Figure 11 illustrates an image of an alphanumeric 
keyboard as displayed on a display device by the 
application software of the present invention. 
Figure 12 illustrates an example of a display show- 
ing representations of recently visited Web sites. 

DETAILED DESCRIPTION 

A method and apparatus are described for allowing 
a user to navigate between a plurality of hypertext 

5 objects displayed on a display device using a remote 
input device. In the following description, for purposes of 
explanation, numerous specific details are set forth in 
order to provide a thorough understanding of the 
present invention. It will be evident, however, to one 

10 skilled in the art that the present invention may be prac- 
ticed without these specific details. In other instances, 
well-known structures and devices are shown in block 
diagram form in order to avoid unnecessarily obscuring 
the present invention. 

15 As will be described in greater detail below, the 
present invention includes steps for implementing a 
Web browser that allows a user to navigate through 
hypertext objects included in a World-Wide Web (here- 
inafter "Web") page using a remote control. The user is 

20 not required to identify or locate hypertext objects; 
rather, the system of the present invention performs this 
function for the user. In the preferred embodiment, the 
steps of the present invention are embodied in 
machine-executable instructions. The instructions can 

25 be used to cause a general-purpose or special-purpose 
processor which is programmed with the instructions to 
perform the steps of the present invention. Alternatively, 
the steps of the present invention might be performed 
by specific hardware components that contain hard- 

30 wired logic for performing the steps, or by any combina- 
tion of programmed computer components and custom 
hardware components. 

The present invention is included in a system 
known as WebTV™, which uses a standard television 

35 set as a display device for browsing the Web and which 
connects to a conventional network, such as the Inter- 
net, using standard telephone, ISDN, or similar commu- 
nication lines. In accordance with the present invention, 
a user of a WebTV™ client system can utilize WebTV™ 

40 network services provided by one or more remote 
WebTV™ servers. The WebTV™ network services can 
be used in conjunction with software running in a 
WebTV™ client system to browse the Web, send elec- 
tronic mail, and to make use of the Internet in various 

45   other ways. 
Figure 1 illustrates a basic configuration of the 

WebTV™ network according to one embodiment. A 
number of WebTV™ clients 1 are coupled to a modem 
pool 2 via direct-dial, bi-directional data connections 29, 

so which may be telephone (POTS, i.e., "plain old tele- 
phone service"), ISDN (Integrated Services Digital Net- 
work), or any other similar type of connection. The 
modem pool 2 is coupled typically through a router, 
such as that conventionally known in the art, to a 

55 number of remote servers 4 via a conventional network 
infrastructure 3, such as the Internet. The WebTV™ sys- 
tem also includes a WebTV™ server 5, which specifi- 
cally supports the WebTV™ clients 1. The WebTV™ 
clients 1 each have a connection to the WebTV™ server 
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5 either directly or through the modem pool 2 and the 
Internet 3. Note that the modem pool 2 is a conventional 
modem pool, such as those found today throughout the 
world providing access to the Internet and private net- 
works. 5 

OlientSygtem Architecture 

Figure 1B illustrates a WebTV1* client 1. The 
WebTV™ client 1 includes an electronics unit 10 (here- 10 
inafter referred to as "the WebTV™ box 10"), an ordinary 
television set 12, and a remote control 11. In an alterna- 
tive embodiment of the present invention, the WebTV™ 
box 10 is built into the television set 12 as an integral 
unit. The WebTV™ box 10 includes hardware and soft- is 
ware for providing the user with a graphical user inter- 
face, by which the user can access the WebTV™ 
network services, browse the Web, send e-mail, and 
otherwise access the Internet. 

The WebTV™ client 1 uses the television set 12 as 20 
a display device. The WebTV™ box 10 is coupled to the 
television set 12 by a video link 6. The video link 6 is an 
RF (radio frequency), S-video, composite video, or 
other equivalent form of video link. The communication 
link 29 between the WebTV™ box 10 and the server 5 is 25 
either a telephone (POTS) connection 29a or an ISDN 
connection 29b. The WebTV™ box 10 receives AC 
(alternating current) power through an AC power line 7. 

Remote control 11 is operated by the user in order 
to control the WebTV™ client 1 in browsing the Web, 30 
sending e-mail, and performing other Internet-related 
functions. The WebTV™ box 10 receives commands 
from remote control 11 via an infrared (IR) communica- 
tion link. In alternative embodiments, the link between 
the remote control 11 and the WebTV™ box 10 may be 35 
RF or any equivalent mode of transmission. 

The WebTV™ box 10 includes application software 
which, when executed by a processor in the box 10, pro- 
vides the user with a graphical user interface by which 
the user can access the WebTV™ network services and 40 
browse the Web. The application software is automati- 
cally executed upon application of power to the 
WebTV™ box 10. 

Figure 1C is a block diagram of the internal features 
of the WebTV™ box 10. Operation of the WebTV™ client 45 
1 is controlled by a central processing unit (CPU) 21 
which is coupled to an Application-Specific Integrated 
Circuit (ASIC) 20. The CPU 21 executes software 
designed to implement features of the present inven- 
tion. ASIC 20 contains circuitry which may be used to so 
implement certain features provided by the WebTV™ cli- 
ent 1. ASIC 20 is coupled to an audio digital-to-analog 
converter 25 which provides audio output to television 
12. In addition, ASIC 20 is coupled to a video encoder 
26 which provides video output to television set 12. An ss 
IR interface 24 detects IR signals transmitted by remote 
control 11 and, in response, provides corresponding 
electrical signals to ASIC 20. A standard telephone 
modem 27 and an ISDN modem 30 are coupled to ASIC 

20 to provide connections 29a and 29b, respectively, to 
the modem pool 2 and, via the Internet 3, to the remote 
servers 4. Note that the WebTV™ box 10 also may 
include a cable television modem (not shown). 

Also coupled to ASIC 20 is Read-Only Memory 
(ROM) 22, which provides storage of program code for 
implementing the application software to be executed 
by the WebTV™ box 10. Note that ROM 22 may be a 
programmable ROM (PROM) or any form of erasable 
PROM (EPROM) or Flash memory. Also coupled to 
ASIC 20 is Random Access Memory (RAM) 23. A mass 
Storage device 26 may optionally be provided and cou- 
pled to ASIC 20. The mass storage device 28 may be 
used to input software or data to the client or to down- 
load software of data received over network connection 
29. The mass storage device 28 includes any suitable 
medium for storing machine-executable instructions, 
such as magnetic disks, optical disks, and the like. 

As mentioned above, the WebTV™ box 10 includes 
application software including a Web browser. Referring 
now to Figure 2A, the above-mentioned application soft- 
ware 31 operates in conjunction with operating system 
(OS) software 32. The OS software 32 includes various 
device drivers and otherwise provides an interface 
between the application software 31 and the system 
hardware components 40 (i.e., the elements illustrated 
in Figure 1C). 

In the preferred embodiment, the application soft- 
ware 31 and OS software 32 are stored in ROM 22. It 
will be recognized, however, that either or both of appli- 
cation software 31 and OS software 32 can be stored on 
any suitable storage medium, including magnetic or 
optical storage devices. 

The Web browser functions of the present invention 
are implemented by application software 31. Figure 2B 
illustrates the functional relationships between the vari- 
ous components of application software 31. Application 
software 31 includes a communications manager 50, an 
HTML (Hypertext Mark-up Language) parser 51, a 
graphics engine 52, a layout engine 53, an input system 
54, a user interface 56, a selection handler 55, and a 
streams manager 57. The client system receives Web 
pages over network connection 29 in the form of HTML 
documents. Streams manager 57 controls and coordi- 
nates movement of data throughout the system. 

Each HTML document is initially input to communi- 
cations manager 50. Communications manager 50 per- 
forms functions necessary to receive an HTML 
document, over the network connection 29 including 
handling high-level communications protocols, such as 
HTTP (Hypertext Transport Protocol), TCP/IP (Trans- 
mission Control Protocol/Internet Protocol), etc. A 
received HTML document is provided by communica- 
tions manager 50 to HTML parser 51. HTML parser 51 
converts HTML page descriptions to a displayable for- 
mat for the client system. 

As is well known, an HTML document may contain 
text and/or refer to images. Further, an HTML document 
may include one or more "hypertext anchors," which are 
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dispiayable objects that provide a link to another Web 
page. Hypertext anchors are also sometimes referred to 
as "hot links" or "hot spots." Each hypertext anchor is 
associated with a particular URL (Uniform Resource 
Locator) or other logical address representing the loca- 
tion of the Web page to which the anchor provides a 
link. The URL may or may not be stored within the client 
system, as will be discussed below. A hypertext anchor 
may be a word or a phrase of text, an image, or a part of 
an image. The hypertext anchors and other objects 
which are to be displayed on a screen are defined in the 
HTML document by a number of "tags" which specify 
information relating to the dispiayable object and its 
attributes (e.g., whether the object is a hypertext 
anchor, an image map, an image map containing hyper- 
text anchors, etc.). Accordingly, HTML parser 51 sepa- 
rates tags from text within each HTML document under 
the control of the streams manager 57. 

HTML parser 51 also generates a list of "displaya- 
bles" (dispiayable objects) from the received HTML doc- 
ument. In addition, the HTML parser 51 generates a 
sorted list of "selectables" (selectable objects, i.e.. dis- 
piayable objects which are hypertext anchors). The 
method of generating this sorted list is discussed below 
in greater detail. The data structure containing the list of 
displayables is provided by HTML parser 51 to layout 
engine 53, which places the dispiayable objects on the 
screen of the television set 12. Image information, such 
as JPEG or GIF image information, are provided by 
HTML parser 51 to layout engine 53 via a graphics 
engine 52, which is responsible for measuring and 
drawing images. 

In the course of browsing through a displayed Web 
page or between different Web pages, a user activates 
buttons on remote control 11, which, in response, trans- 
mits IR signals that are received by the WebTV™ box 
10. Input system 54 records these inputs and provides 
them to selection handler 55 and user interlace 56. In 
addition, input system 54 can handle input queuing and 
processing of inputs from various other input devices, 
such as a standard or IR keyboard. Selection handler 
55 receives commands provided by the user for moving 
a selection (of a hypertext anchor) around on the screen 
(i.e., moving a selection from one hypertext anchor to 
another). The selection handier 55 determines, in 
response to the user inputs, which of the hypertext 
anchors in a Web page should be a current selection 
and provides a selection indication to the user of the 
current selection through the display of television set 12. 
Other aspects of the Web browser which are visible to 
the user are provided by user interface 56 based on sig- 
nals received from input system 54. 

Remote Control 

Figure 3 illustrates remote control 11 in greater 
detail. In the preferred embodiment, remote control 11 
is similar to and has the general appearance of a com- 
mon, hand-held remote control that is used to control a 

television set. In fact, remote control 11 may include 
controls for performing any or all of the user-controlled 
functions of television set 12. In an alternative embodi- 
ment, remote control 11 may be a wired hand-held con- 

5 troller or a wired or wireless (e.g. IR) keyboard or any 
other similar device. Remote control 11 includes 
Options button 7, Scroll Up button 8, Scroll Down button 
9, direction buttons 15-18, Enter button 19, Home but- 
ton 35, Back button 36, and Recent button 37. Direction 

10 buttons 15-18 include left button 15, right button 16, up 
button 17, and down button 18. 

The functions of the controls on remote control 11 
will be described below in detail. However, a summary 
of certain ones of these functions is helpful at this point. 

is Home button 35 causes the WebTV™ box 10 to directly 
access and display the Home page of the WebTV™ net- 
work services. Back button 3 allows the user to retrace 
his steps by revisiting previously-visited Web pages in 
reverse chronological order. Recent button 37 is used to 

20 access a display indicating the most recent Web sites 
(pages) the user has visited. From this display, the user 
will be allowed to directly revisit any of those sites. Scroll 
Up button 8 and Scroll Down button 9 are used to scroll 
the screen up or down, respectively, to display a previ- 

25 ously undisplayed portion of a Web page. Direction but- 
tons 15-18 allow the user to specify a direction of 
movement in order to select a new hypertext anchor. 
When Enter button 19 is pressed, remote control 11 
sends a command to the WebTV™ box 10 to activate 

30 the hypertext link corresponding to the currently 
selected hypertext anchor. That is, in response to Enter 
button 19 being pressed, the uniform resource locator 
(URL) or other logical address of the currently selected 
hypertext object is transmitted by the WebTV™ box 10 

35 over the network connection 29 (except in the case of 
certain image maps, as will be described below) in 
order to access the corresponding Web page. 

40 
Hotlink Navigation 

Figure 4A illustrates an example of a Web page 100 
which may be displayed by television 12 using the client 
system. Web page 100 is a sample home page for a fic- 
titious company, Company XYZ. Web page 100 

45 includes a number of hypertext anchors 101 -115, each 
of which provides a link to another Web page that is not 
currently displayed. In Web page 100, hypertext 
anchors 101, 102, 109, 110, 111, and 115 are image 
maps. Hypertext anchors 101 and 102 are included 

so within image map 116, which is not a hypertext anchor. 
Hypertext anchor 101 is the logo for Company XYZ. 
Logo anchor 101 may provide a link, for example, to 
another Web page which provides a history of company 
XYZ. Hypertext anchor 115 may provide a link, for 

55 example, to an audio stream which generates the jingle 
(theme song) of Company XYZ, and which can be out- 
put to the user through the speaker of television 12. The 
remainder of the Web page 100 contains informational 
text about Company XYZ grouped under the headings: 

5 
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"Product information," "Company News," "Personnel 
Profiles," "Sales Offices," and "Job Opportunities." 
Hypertext anchors 103-108 and 112-114 are key words 
or phrases within the text. 

The application software 31 provides a means for 5 
the user to navigate between the hypertext anchors dis- 
played on a Web page, such as Web page 100, using 
the remote control 11. In particular, application software 
31, in response to user inputs from remote control 11, 
moves a selection from one hypertext object to another io 
in a discrete movement. At a given point in time, only 
one displayed hypertext object is selected and is dis- 
played as a current selection. In Figure 4A, for example, 
hypertext anchor 101 is selected and is indicated as the 
current selection by highlighting 118. Once a hypertext is 
anchor is selected, the user can activate its link to 
another Web page by pressing "Enter" button 19. To 
change the current selection, the user specifies a direc- 
tion in which he wishes to "move" the selection by 
pressing any of direction buttons 15-18 on remote con- 20 
trol 11. in response to one of these inputs, the applica- 
tion software 31 determines which of the other hypertext 
objects in the HTML document, if any, to select and dis- 
play as the new current selection. In prior systems, the 
user is required to move a pixel-accurate cursor over the 25 
screen in continuous movements and to determine 
when the cursor coincides with a hypertext anchor. In 
contrast, the present invention determines the location 
of all hypertext objects and selects a new hypertext 
anchor based on the inputs received from remote con- 30 
trol 11. The user is not required to locate hypertext 
objects. 

Assume now that the user wishes to change the 
current selection, hypertext anchor 101, to a new hyper- 
text anchor - anchor 104, for example. The present 35 
invention allows the user to do this by pressing one of 
direction buttons 15-19 on remote control 11. Figure 4B 
illustrates the Web page 100 as displayed with the 
anchor 104 as the current selection, as indicated by 
highlighting 118. Using remote control 11, the user may 40 
move the current selection successively through all of 
the displayed hypertext anchors and may also access 
and select hypertext anchors in the current HTML docu- 
ment which are not currently displayed by scrolling the 
document. 45 

Figure 5 illustrates a process of setting up a data 
structure performed by the application software 31 in 
order to permit the functions just described. Initially, an 
HTML document is received via the network connection 
29 (step 501). Next, the HTML document is parsed into so 
text and tags (step 502). From the parsed HTML docu- 
ment, a list is generated of the displayables in the cur- 
rent HTML document (step 503). Displayables may 
include either text or images. Methods of identifying dis- 
playables in an HTML document are well known and 55 
need not be discussed herein. From the list of displaya- 
bles, a sorted fist of selectables (e.g., hypertext 
anchors) is generated (step 504). 

The list of selectables is sorted as it is generated 

10 

according to an insertion sort routine. The selectables 
are sorted according to their positioning on the Web 
page, as it is to be displayed. More specifically, the list of 
selectables is formed according to the direction of read- 
ing or writing in the English language (i.e., left to right, 
top to bottom). Sorting is performed first according to 
vertical position, and then according to horizontal posi- 
tion. Accordingly, a selectable would be inserted into the 
selectable list at a position before any selectables which 
it appears higher than on the Web page; a selectable 
would also be inserted into the selectable list at a posi- 
tion before any selectables that it appears to the left of 
on the Web page but have the same vertical position. 

In performing the insertion sort to generate the list 
of selectables, the determination of vertical positioning 
requires a determination of whether a given selectable 
falls "above" or "below" an existing entry in a selectable 
list. This determination can be complicated by the fact 
that there is often overlap in the vertical direction 
between two selectables. In Figures 4A and 46, for 
example, there is vertical overlap between anchors 109 
and 110. The present invention resolves this difficulty in 
the following way: If there is overlap between a given 
selectable and another selectable, then the given 
selectable is considered to be "below" the other selecta- 
ble if the overlap between the two selectables is less 
than one-half of the height of the smaller of the two 
selectables and the top of the given selectable is below 
the top of the other selectable. If the overlap is not less 
than one-half of the height of the smaller of the two 
selectables or if the top of the given selectable is hot 
below the top of the other selectable, then the given 
selectable is not considered to be "below" the other 
selectable. This same criterion is applied to determine 
when a given selectable can be considered "above" 
another selectable. Further, this method of defining the 
conditions "above" and "below" is also used in moving 
the current selection in response to a user input, as will 
be discussed below. 

Referring now to Figures 4A and 4B for example, 
the sorted list of selectables generated from Web page 
100 would have the following order (listed by reference 
numeral): 101, 102, 104, 103, 105, 106, 107, 108, 109, 
110, 112, 111, 113, 114, 115. It should be appreciated 
that in the actual implementation, the sorted list of 
selectables may actually constitute a list of pointers to 
entries in the list of displayables. Note that in reading 
Web page 100 from top to bottom (in English), a person 
would encounter anchor 104 before encountering 
anchor 103, since anchor 104 is in a line of text that is 
above the line of text including anchor 103. Conse- 
quently, anchor 104 appears before anchor 103 in the 
sorted list of selectables. Note further that anchor 112 
appears before anchor 111 in the sorted list of selecta- 
bles; this is so because there is overlap in the vertical 
direction between these two anchors, and the amount of 
overlap includes the entire height of anchor 112. Conse- 
quently, anchors 111 and 112 are considered to have 
the same vertical rank on Web page 100. However, 
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since anchor 112 appears to the left of anchor 111, 
anchor 112 is inserted into the sorted list before anchor 
111. 

The method of moving a selection between hyper- 
text anchors using remote control 11 will now be s 
described with reference to Figures 6, 7A, and 7B. As 
mentioned above, a user may move the current selec- 
tion left or right by one hypertext anchor by pressing left 
button 15 or right button 16, respectively. In response to 
receiving an IR signal corresponding to either button 15 
or button 16, the software 31 of the present invention 
(specifically, selection handler 55) simply moves one 
position through the sorted list to determine the new 
current selection. That is, if left button 15 was pressed, 
the new current selection will be one position higher in 
the sorted list from the current selection, whereas, if 
right button 16 was pressed, the new current selection 
will be one position lower in the sorted list from the cur- 
rent selection. In response to any of direction buttons 
15-18 being pressed, a new current selection will be 
determined and the highlighting 118 will be moved to 
indicate the new current selection. The screen may be 
scrolled to display the current selection, as discussed 
below. As mentioned above, the user may activate the 
hypertext link of the current selection by pressing 
"Enter button 19. 

Movement of the current selection in response to 
down button 18 being pressed will now be described 
with reference to Figure 7A. When down button 18 is 
pressed, each entry (selectable) that appears in the 
sorted list after the current selection is examined 
according to the following routine to determine whether 
it is a Best Guess. The Best Guess is a selectable which 
is, at least temporarily, considered to be the most likely 
selectable to be the new current selection based on the 
last user input. As each entry in the list is tested, which- 
ever entry is currently considered to be the Best Guess 
may then be replaced by the selectable being tested if 
the selectable being tested is determined to be a better 
choice. Once the end of the list is reached, the selecta- 
ble that is designated as the Best Guess will be taken to 
be the new current selection. Accordingly, highlighting 
118 will be moved to indicate the new current selection 
to the user. 

In response to the down button 18 being pressed, 
the application software 31 initially determines which 
selectable in the sorted list of selectabies is the next 
selectable after the current selectable (i.e., after the cur- 
rent selection) (step 701); the result of this determina- 
tion will be referred to herein as "selectablej". Next, the 
determination is made of whether selectablej is cur- 
rently displayed on the screen (step 702). If not, then the 
screen is scrolled down by a predetermined number of 
pixels, but less than an entire screen (step 714). An 
exemplary number of pixels is 100, although that 
number is essentially arbitrary. After the screen is 
scrolled down by the predetermined number of pixels, 
another determination is made of whether selectablej 
is displayed on the screen (step 715). If the selectablej 

is still not displayed on the screen, then the current 
selection is not changed, and the highlighting 118 is not 
moved (step 713). Note that if the current selection is no 
longer visible after the scroll, no selection is displayed. 

If, however, after scrolling down by the predeter- 
mined number of pixels (step 714), selectablej is dis- 
played on screen, or if selectablej was displayed 
Initially (step 702), then a determination is next made of 
whether the vertical overlaip between the current selec- 
tion and selectablej is less than one-half of the height 
of the smaller of the current selection and selectablej 
(step 703). If so, a determination is made of whether the 
top of selectablej is below the top of the current selec- 
tion (step 704). Note that the order of these two determi- 
nations (steps 703 and 704) can be reversed, if desired. 
Note also that these two determinations constitute the 
same test used to determine the "below" condition 
when generating the sorted list of selectabies. 

If the answer to either of these two determinations 
is "no," then the process proceeds to a determination of 
whether selectablej is the last selectable in the sorted 
list (step 711). If selectablej is not the last selectable in 
the list, then the procedure of Figures 7A and 7B is 
repeated, taking the next selectable in the list as 
selectablej (steps 718, 701). Alternatively, if 
selectablej is the last selectable in the list, then the 
new current selection is taken to be whichever selecta- 
ble is currently designated as the Best Guess, as 
explained below (step 712). 

If (in step 703) the vertical overlap between the cur- 
rent selection and selectablej is less than one-half of 
the height of the smaller of the current selection and 
selectablej, and (in step 704) the top of selectablej is 
below the top of the current selection (step 704), then it 
is next determined whether there is currently a Best 
Guess (step 705). If there is not yet a Best Guess, then 
the Best Guess is taken to be selectablej (step 710). 
Again, if selectablej is not the last selectable in the list, 
then the process repeats from the beginning with the 
next entry in the list. If (in step 705) there was already a 
Best Guess, then a determination is made of whether 
the top edge of selectablej has a higher vertical posi- 
tion (smaller "Y" coordinate) than the bottom edge of the 
Best Guess selectable (step 706). If not, then 
selectablej is disregarded as a potential new Best 
Guess, since it is lower on the screen than the current 
Best Guess. The reason for disregarding selectablej in 
this case is an assumption that the user would not wish 
to jump from the current selection to selectablej if there 
is another selectable that is below the current selection 
but above selectablej. Accordingly, in that situation a 
determination is again made as to whether selectablej 
is the last selectable in the list (step 711). If not, the 
process repeats from the beginning (steps 718, 701) 
using the next entry in the list. 

If (in step 706) the top of selectablej is higher than 
the bottom of the Best Guess, then it is determined how 
much overlap, Guess Overlap, exists (if any) between 
the Best Guess and the current selection (step 707) in 
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the horizontal direction. Similarly, a determination is 
made of how much horizontal overlap, Selectable Over- 
lap, exists (if any) between selectable J and the current 
selection (step 708). If Guess Overlap is less than 
Selectable Overlap (step 709). then the Best Guess is 
replaced by selectable J (step 710); that is, selectable J 
is then considered to be the new Best Guess. Accord- 
ingly, the process repeats using the next entry in the 
sorted list of selectabies, assuming selectable.! was 
not the last selectable on the list. 

If (in step 709) Guess Overlap is not less than 
Selectable Overlap, then two situations might exist. The 
first situation is that the overlap amounts are equal (i.e., 
Guess Overlap = Selectable Overlap). The second is 
that Selectable Overlap is greater than Guess Overlap. 
Generally, the amount of horizontal overlap will be equal 
when Guess Overlap and Selectable Overlap are both 
zero (i.e., when neither selectablej nor the Best Guess 
overlaps the current selection horizontally). If Guess 
Overlap and Selectable Overlap are equal, then 
selectablej is taken to be the new Best Guess (in step 
710) only if the left edge of the Best Guess is farther 
from the left edge of the current selection than the left 
edge of selectablej is from the left edge of the current 
selection (step 717). Otherwise, the process repeats 
using the next selectable in the list. 

If Guess Overlap is not less than Selectable Over- 
lap and either: (1) the Guess Overlap does not equal 
Selectable Overlap, or (2) the left edge of Best Guess is 
closer to the left edge of the current selection than the 
left edge of selectablej is to the left edge of the current 
selection (steps 716 and 717), then the Best Guess is 
retained, and the process repeats (unless selectablej 
was the last selectable in the list). 

Once the last selectable in the list has been tested 
using the process just described, then the new current 
selection is taken to be whichever selectable is currently 
the Best Guess (step 712). The new current selection is 
then highlighted (step 713). 

The procedure of Figure 7A will now be explained 
with reference to Figure 6. Figure 6 shows a number of 
hypertext anchors 131-136 and defines certain spatial 
relationships between those anchors. A sorted selecta- 
ble list of the anchors in Figure 6 would have the follow- 
ing order: 132, 131, 133, 134, 135, 136. Assume now 
that the current selection is anchor 131 as indicated by 
highlighting 118. Assume further that the user has just 
entered an input by pressing the down button 18 on 
remote control 11. in response, the application software 
31 initiates the process of examining entries in the 
sorted selectable list which follow selectable 131 (i.e.. 
beginning with selectable 133). Note that selectable 132 
appears before 131 in the sorted list because it is 
"above" selectable 131 (according to the criteria 
described above) and is therefore not considered in 
response to the down button 18 being pressed. There- 
fore, according to the routine of Figure 7A, the amount 
of vertical overlap between selectable 133 and selecta- 
ble 131, if any, is determined, in this example, the 

amount of overlap is four units. The dimensions illus- 
trated in Figure 6 are provided only for purposes of illus- 
tration and can have essentially any units, such as 
pixels, for example. Since the amount of vertical overlap 

5 (four units) between selectable 133 and selectable 131 
is greater than one-half of the height of the smaller of 
these two selectabies (one-half of the height of selecta- 
ble 133, which is 6/2, or 3), selectable 133 is not consid- 
ered to be 'below"selectable 131. Gonsequently, since 

10 there is currently no Best Guess, selectable 133 is 
ignored ahd the next selectable in the list, selectable 
134, is examined. (If there were currently a Best Guess, 
then that Best Guess would be retained.) 

Continuing now through the sorted list of selecta- 
75 bles, selectable 134 overlaps selectable 131 in the ver- 

tical direction by two units. Two units is less than one- 
half of the height of the smaller of these two selectabies 
(which are equal in height). Further, the top edge of 
selectable 133 is below the top edge of selectable 131. 

20 Therefore, selectable 134 is considered to be 'below" 
selectable 131, and selectable 134 is taken to be the 
new Best Guess (step 710). The next selectable to be 
examined is selectable 135. Selectable 135 does not 
overlap selectable 131 and is, therefore, considered to 

25 be below the current selection. However, the top edge of 
selectable 135 is below the bottom edge of the Best 
Guess, selectable 134. Therefore, selectable 135 is not 
a "better" Best Guess than the current Best Guess, 
selectable  134.  Consequently,  selectable  134 is 

30 retained as the Best Guess and the next selectable in 
the list, selectable 136 is examined. Essentially the 
same analysis applies to selectable 136 as to selectable 
135. Therefore, when the end of the sorted list is 
reached, the Best Guess remains selectable 134. Con- 

as sequently, it is determined that the riew current selec- 
tion is selectable 134. Accordingly, selectable 134 is 
highlighted to so indicate. 

in a different scenario, assume now that the current 
selection is selectable 132 and that down button 18 is 

40 pressed. The next selectable in the sorted list of 
selectabies after selectable 132 is selectable 131. 
Therefore, selectable 131 is the first selectable to be 
examined. Selectable 131 does not overlap selectable 
132 by more than four units (1/2 the height of selectable 

45 131). Further, the top edge of selectable 131 is below 
the top edge of selectable 132. Therefore, selectable 
131 is considered to be 'below" selectable 132 and is 
taken to be the Best Guess. Moving through the sorted 
list, the next selectable to be examined is selectable 

so 133. Selectable 133 meets the conditions for being 
"below" the current selection, selectable 132. Moreover, 
the top edge of selectable of 133 is not below the bot- 
tom edge of the current Best Guess, selectable 131. 
Therefore, selectable 133 is, so far, not eliminated from 

55 consideration. Instead, the amount of horizontal overlap 
is determined between selectable 133 and the current 
selection selectable 132 and between selectable 131 
and the current selection. In this case, both selectable 
131 and selectable 133 have no horizontal overlap with 

8 



15 EP0 811 940 A2 16 

the current selection, selectable 132. Therefore, the 
next step is to determine (step 717) whether the left 
edge of the current selection is closer to the left edge of 
selectable 131 or to the left edge of selectable 133. 
Here, the left edge of 131 is closer. Therefore, selecta- 
ble 131 is retained as the Best Guess (step 710). The 
above process then continues by examining the next 
selectable in the sorted list, selectable 134, and so 
forth, until the end of the sorted list is reached. At that 
point, the Best Guess is taken as the new current selec- 
tion. 

In yet another scenario, assume that the current 
selection is selectable 133 and that down button 18 was 
just pressed. Selectable 134 is the first selectable in the 
list to be examined. The overlap between selectable 
134 and 133 is greater than one-half the height of the 
smaller of these two selectables (i.e., greater than 6/2, 
or 3). Therefore, selectable 134 is eliminated from con- 
sideration. At this point there is no Best Guess. Selecta- 
ble 135 is considered next. Selectable 135 does not 
vertically overlap the current selection, selectable 133, 
and the top of selectable 135 is below the top of the cur- 
rent selection. Therefore, selectable 135 is taken to be 
the Best Guess. Next, selectable 136 is considered. 
Selectable 136 does not overlap the current selection, 
nor is the top edge of the selectable 136 below the bot- 
tom edge of selectable 135. Therefore, the horizontal 
overlap between the Best Guess and the current selec- 
tion (Guess Overlap), and between selectable 136 and 
the current selection (Selectable Overlap), are deter- 
mined. The Guess Overlap is zero. However, Selectable 
Overlap is four units. Therefore, because Selectable 
Overlap is greater than Guess Overlap, selectable 136 
is taken to be the new Best Guess. Further, since 
selectable 136 is the last selectable in the sorted list, the 
new current selection is taken to be the current Best 
Guess, selectable 136. 

The procedure of changing the selection in 
response to up button 17 being pressed is illustrated in 
Figures 7C and 7D. The procedure for up button 17 is 
substantially identical to the procedure for down button 
18 (Figures 7A and 7B) and therefore need be not be 
described on a step-by-step basis. Nonetheless, certain 
differences should be noted. In response to the up but- 
ton 17, in contrast with the procedure for down button 
18: (1) entries in the list of selectables are examined 
moving backward through the list (not forward) starting 
with the selectable immediately preceding the current 
selection (steps 751, 768), until all selectables in the list 
preceding the current selection have been examined; 
(2) the amount of vertical overlap is calculated in order 
to determine whether a selectable, selectable J, is 
"above" the current selection, not "below" (step 754); (3) 
selectable^! is ignored as a possible new current selec- 
tion if the bottom of selectablej is above the top of the 
current Best Guess (step 756); and, (4) if selectablej is 
not currently displayed, the screen is scrolled up (not 
down) by a predetermined number (e.g., 100) of pixels. 

Image Maps 

Another feature provided by application software 31 
is that it can distinguish between and handle various 

s types of image maps, such as "client-side" image maps 
and "server-side" image maps. A "client-side" image 
map is defined herein to be an image map for which the 
client system has a URL. The client system can there- 
fore directly access any Web page to which a client-side 

10 image map is linked. In contrast, a "server-side" image 
map is defined herein to be an image map which is or 
includes one or more hypertext anchors, the URLs of 
which are not available to the client system. That is, the 
information for a server-side image map is stored on 

75 one or more server systems. The client system acti- 
vates a link to a server-side image map by transmitting 
the screen coordinates corresponding to that image 
map to one of the server systems, which in turn 
accesses the URL of the corresponding hypertext 

20 object. 
Referring again to Figure 4A, Web page 100 

includes image map 116. Image map 116 includes 
hypertext anchors 101 and 102. Assume now that 
image map 116 is a client-side image map. Therefore, in 

25 moving the current selection in response to user inputs, 
hypertext anchors 101 and 102 are treated as any other 
hypertext objects on Web page 100. That is, the selec- 
tion can be moved back and forth between anchors 101 
and 102, or between either of these anchors and any 

so other anchor on Web page 100, using the direction but- 
tons 15-18. Assume instead that image map 116 is a 
server-side image map. In that case, the HTML docu- 
ment received by the client system does not specify the 
URLs associated with hypertext anchors 101 and 102. 

35 Therefore, the entire image map 116 is treated as a sin- 
gle selectable for purposes of navigating between 
selectables. 

When a server-side bit map is currently selected, a 
selection icon, such as a cross-hairs 119, will be dis- 

40 played within the boundaries of the image map, as 
shown in Figure 8, in response to the user's pressing 
"Enter" button 19. Once the selection icon is displayed, 
the directional buttons 15-18 will control movement of 
the selection icon. Each time one of buttons 15 through 

45 18 is pressed, the selection icon will be moved a prede- 
termined number of pixels in the direction represented 
by that button. If a directional button is pressed multiple 
times in rapid succession, or if the user holds a direc- 
tional button down, the distance which the cross-hairs 

50 119 are moved for each press of the button will be 
increased over the normal distance increment. When 
the user presses "Enter" button 19, the coordinates of 
cross-hairs 119 relative to the upper left corner of the 
image map are transmitted by the client system over the 

55 network connection 29 to the server system which pro- 
vided the HTML document and which has the URL or 
other address of any hypertext anchors included in the 
server-side image map. If the transmitted coordinates 
coincide with a hypertext anchor, (e.g., anchor 101 or 
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102 in Figure 8), the server system then accesses the 
Web page at the corresponding URL or other address 
and transmits an HTML document defining that Web 
page to the client system. 

As noted above, an image map may be or may 
include one or more hypertext anchors. Figure 9 illus- 
trates a procedure by which the present invention han- 
dles server-side image maps. Note that the 
determination of whether an image map is a client-side 
image map or a server side image map is made at lay- 
out time based on the contents of the received HTML 
document. The method of making such a determination 
is well-known. Referring to Figure 9, when the current 
selection is a server-side image map, the selection icon 
119 is displayed superimposed on the image map within 
the boundaries of the image map (step 901). Any con- 
venient point within the image map, such as the centroid 
of the image map, can be taken as the point at which the 
selection icon is initially displayed. The system then 
waits for either the "Enter" command or an input entered 
through one of the direction buttons 15-18 to move the 
selection icon (steps 902 and 903), as long as the 
image map is selected (step 905). If an input is received 
from one of buttons 15-18, then the selection icon is 
moved accordingly (step 904). If the "Enter" command 
is received via button 19, then the client system trans- 
mits the X,Y coordinates of the selection icon over the 
network connection 29 (step 906). In response, the 
server system which provided the HTML document 
determines whether the coordinates correspond to a 
hypertext anchor, as described above. If so, the Web 
page at the corresponding address is retrieved and 
transmitted back to the client system over the network 
connection 29. 

In some cases, images which are downloaded via 
the network connection 29 will not be appropriately 
sized for display on television set 12. This is because 
images generally will be sized for display on a computer 
monitor rather than on an ordinary television set. One 
prior art solution for dealing with Web pages larger than 
the display is to allow horizontal and vertical scrolling. 
However, it has been found that horizontal scrolling can 
be confusing to some people. 

Because a key aspect of the present invention is to 
simplify the user interface for Web browsing, therefore, 
the present invention provides a mechanism to elimi- 
nate the need for horizontal scrolling for oversized Web 
pages. This mechanism is a scaling operation to reduce 
the image size of all Web page elements to fit within the 
horizontal dimension of a television-formatted display. 
Since it is desirable to retain uniform proportions, the 
scaling operation is performed on both the horizontal 
and vertical dimensions using the same scale factor. 
However, the scaling factor is based only upon the 
amount of scaling necessary to fit the Web page within 
the horizontal borders of a television display. The value 
of the scaling factor will depend upon the particular tel- 
evision format used by the client 1 (e.g., NTSC, PAL, 
etc.). Thus, the only user scrolling operation required by 

the present invention is vertical scrolling. 
In one embodiment, the scaling operation is per- 

formed in the client 1 by the Web browser. In another 
embodiment, the scaling is performed in the server 5, 

5    which functions as a proxying server in such embodi- 
ment. 

This scaling operation must be taken into account 
when transmitting coordinates of the selection icon 
within a server-side image map; otherwise, the transmit- 

to ted coordinates will be inaccurate. Therefore, before the 
coordinates of the selection icon are transmitted across 
the network connection 29, the coordinates must be 
scaled up based on the scale factor that was used to 
scale the image map down. 

is Figure 10 illustrates the procedure for rescaiing 
coordinates before transmitting. Initially, it is determined 
whether the image map was scaled down for display on 
television set 12 (step 1001). If not, then the X,Y coordi- 
nates of the selection icon 119 are transmitted 

20 unchanged. If the image map was scaled down, then 
the new X coordinate is taken to be the old X coordinate, 
divided by the scale factor, and then truncated to an 
integer value (step 1002). The scale factor is assumed 
here to be between zero and one. Similarly, the new Y 

25 coordinate is taken to be the old Y coordinate divided by 
the scale factor, and then truncated to an integer value 
(step 1003). The new X and Y coordinates are then 
transmitted over the network connection 29 (step 1004) 
to the server system. 

30 
vyefr Pgge fry Address 

The application software 31 also provides a means 
by which the user can access a given Web page directly 

35 when the user knows the URL of that Web page. Using 
remote control 11, the user accesses this feature by 
pressing an appropriate button, such as Option button 
7, to access a menu and then selecting the appropriate 
menu item. Upon receiving this input via the IR inter- 

40 face, software 31 would display a screen on television 
set 12 as shown in figure 11. The display screen 
includes an image map including a representation of ah 
alphanumeric keyboard. Each key in the keyboard 
image is represented as a distinct object in software 31 

45 and functions as a "soft button"; that is, each key can be 
selected and used to enter the letter it represents using 
the remote control 11. Control of the selection indicator 
118 between the various soft buttons in the alpha 
numeric keyboard image is performed in essentially the 

so same manner used to control movement between the 
hypertext anchors as described above. 

When the keyboard image 120 is initially displayed, 
one of the keys is highlighted, such as the "A" key. The 
user may then use the directional buttons 15-18 on 

55 remote control 11 to move the selection on the screen. 
The user enters any given letter by selecting that letter 
and then pressing "Enter" button 19. This causes the 
selected letter to be recognized by the client system and 
displayed in window 122. Once the user enters the com- 
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plete URL, the URL can be transmitted by selecting the 
"Return" key and then pressing "Enter" button 19. in 
response the client system will transmit the URL over 
network connection 29 in order to access the corre- 
sponding Web page. 5 

Of course, a conventional keyboard (for example, a 
battery-powered IR keyboard) can be used optionally 
with the present invention. In that case, the user may 
directly enter text without the need to display a keyboard 
image on screen. 

Revisiting Web Sites 

Prior art Web browsers have certain limitations in 
the way they provide the "Forward" and "Back" func- 
tions, as described above (see "Background of the 
Invention"). In particular, analogizing Web browsing to 
moving through a tree hierarchy of Web pages, there is 
often ambiguity in the prior art when moving down one 
level (Web page) in the tree hierarchy to a level that was 
already visited, since there may be many branches 
(hypertext links) from each level. Further, if the user 
wishes to return to where he was after having backed up 
by several levels, he generally must remember the path 
he took to get there and then retrace his steps exactly. 
Therefore, the application software 31 includes a mech- 
anism, known as the "Recent" function, which over- 
comes these limitations. The "Recent" function 
subsumes the "Forward" function while eliminating the 
above-described ambiguity and providing additional 
functionality. 

The application software 31 maintains a history of 
the Web sites visited, including the associated logical 
address (e.g., URL) of each site, in order to allow the 
user to revisit Web sites. When the user presses Recent 
button 4, this saved information is retrieved, and a 
"Recent" display is generated including visual represen- 
tations of several of the most recently visited Web sites, 
regardless of their positions in the tree hierarchy. The 
"Recent" display therefore represents a sequential his- 
tory of Web sites recently visited prior to the current 
Web site. 

Figure 12 illustrates an example of a "Recent" dis- 
play. The "Recent" display includes a number of images 
141-149 displayed in row-and-column format. The 
images 141-149 are scaled-down images of the most 
recently visited Web pages. The user can press the 
directional buttons 15-18 to select one of the recent 
Web sites (the selected site being indicated by highlight- 
ing 118) and then press the Enter button 19 to return 
directly to the selected site. Note that the user can also 
directly return to the WebTV™ home page by selecting 
and entering image 141. The title of each represented 
Web page is also displayed with its associated image to 
allow the user to more easily identify the page. Hence, 
each time an HTML document representing a Web 
page is received, the title of the Web page, as specified 
in the HTML document, is saved as part of the historical 
information for later use with the "Recent" function. 

When the user presses the Back button 36, the 
user is taken to the previously-visited Web page in 
reverse chronological order. That is, each time the Back 
button 36 is pressed, the user is taken up one level in 
the tree hierarchy. The application software 31 automat- 
ically causes the URL of that site to be invoked. In addi- 
tion, the application software 31 also saves the 
selection that was entered by the user (using Enter but- 
ton 19) at each Web site. Therefore, as each Web site is 
revisited in response to the Back button 36, the selecta- 
ble that the user entered when he previously visited that 
site is automatically highlighted as the current selection. 
Hence, the user only needs to press the Enter button 19 
to reverse direction and retrace his steps going forward 
(down the tree hierarchy). This feature allows the user 
to maintain his context for each Web page, which may 
be several screens long. In addition, if that selectable is 
a server-side image map, the selection icon (e.g., cross- 
hairs 119; see Figure 8) is automatically displayed in the 
image map in response to the Back button 36, at the 
precise location at which it was located when the user 
pressed the Enter button 19. 

As the user returns to each Web page moving for- 
ward, the selectable he previously chose at that page is 
automatically highlighted, as was the case when mov- 
ing backward (up the tree). Consequently, if the user 
wishes to resume moving forward after having used the 
"Back" function, he is not required to remember which 
hypertext anchors he had originally selected. This fea- 
ture, therefore, further serves to eliminate ambiguity 
associated with prior art "Forward" functions. 

Favorites 

The present invention provides a function by which 
the user can quickly access his favorite Web sites. In 
particular, the user may save any Web page he visits as 
a "Favorite". In addition, in one embodiment; the 
WebTV™ client 1 or the WebTV™ server 5 supplements 
the user-specified Favorites with a list of the Web sites 
most frequently visited by the user. The user can then 
select a "Favorites" menu item on the WebTV™ home 
page to see a representation of his favorite Web sites. 

Selection of the "Favorites" menu item causes the 
user's favorite Web sites to be displayed in a form simi- 
lar to that of the Recent display (see Figure 12). That is, 
the "Favorites" display includes scaled-down images of 
various Web pages along with the title of each Web 
page. As with the Recent display, the user can directly 
access any Web site represented in the "Favorites" dis- 
play by selecting one of the scaled-down images using 
the directional buttons 15-18 and Enter button 19. 

Scrolling 

By pressing Scroll Up button 8 or Scroll Down but- 
ton 9, the user can cause the display to be scrolled up 
or down, respectively, to display undisplayed portions of 
the current Web page. The display is generally scrolled 
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by approximately one entire screen. However, the 
amount of scrolling can be tuned to the user's prefer- 
ence. When scrolling down, the display will generally be 
scrolled so that the last currently-displayed line in the 
current HTML document becomes the top line of the 5 
new screen to be displayed. An exception occurs, how- 
ever, if that HTML line is larger than one screen, as in 
the case of some large images and tables. In that case, 
the display is scrolled only by one screen. This tech- 
nique provides the advantage that HTML lines contain- 70 
ing large image maps or tables can be viewed more 
easily, since these lines will be lined up with the top of 
the screen when the user scrolls down. 

When scrolling up, the display will generally be 
scrolled up so that the top line of the new screen is the is 
highest fully visible HTML line of the previous screen. If 
that line is larger than one screen, however, then the 
display will only be scrolled up by one screen. 

Audio Functions 20 

The application software 31 includes the capability 
to cause music or sound effects to be played through a 
speaker of the television set 12 based on audio informa- 
tion received over the network connection 29. In the pre- 25 
ferred embodiment, the audio information is in MIDI 
(Musical Instrument Digital Interface) format. Once 
decoded by the WebTV™ box 10, the received audio 
information is provided to the television set via an audio 
Channel of video link 6. The WebTV™ network services 30 
provide MIDI audio information to the WebTV™ box 10 
for the purpose of generating background music to the 
user. The application software 31 generally causes the 
background music to be played to the user while the 
user is either downloading or viewing Web pages. That 35 
is, MIDI sound information for generating background 
music is downloaded "on the fly'1 while views of other 
Web pages are downloaded, so that the user is pro- 
vided with a continuous stream of music. In one embod- 
iment, two or more songs are initially downloaded when 40 
the WebTV™ client system 1 initiates a connection to 
the server system 2. in order to provide a continuous 
stream of background music, one song is downloaded 
from the network while another song is being played to 
the user. 4S 

In one embodiment, the background music is sus- 
pended whenever a Web page has its own music, such 
that the background music associated with the Web 
page is played instead. Once the user leaves that Web 
page, the background music provided by the WebTV™ so 
network services is resumed. 

In addition, the application software 31 also pro- 
vides certain special sound effects. The special sound 
effects are superimposed upon (i.e., played concur- 
rently with) the background music. Some of the sound ss 
effects are used to provide the user with audio feedback 
when operating the remote control 11. For example, a 
specific sound effect is associated with each function of 
the remote control 11. Audio feedback such as this is 

advantageous, since the user of the present invention 
will likely be positioned farther from the display than he 
would be if he were using an ordinary personal compu- 
ter to browse the Web. 

Thus, a method and apparatus have been 
described for allowing a user to navigate between a plu- 
rality of hypertext objects displayed on a display device 
using a remote input device. Although the present 
invention has been described with reference to specific 
exemplary embodiments, it will be evident that various 
modifications and changes may be made to these 
embodiments without departing from the broader spirit 
and scope of the invention as set forth in the claims. 
Accordingly, the specification and drawings are to be 
regarded in an illustrative rather than a restrictive sense. 

Claims 

1. In a client system in communication with at least 
one server system, the client system having a proc- 
essor and a display device, a method of allowing a 
user to navigate between a plurality of hypertext 
objects displayed on the display device, the method 
comprising: 

causing the plurality of hypertext objects to be 
displayed on the display device, each hypertext 
object representing information stored in one of 
the server systems; 
receiving a user input entered from a remote 
input device; 
determining based on the user input one of the 
hypertext objects that is to be selected; 
selecting said one of the hypertext objects 
based on the determining step; and 
displaying on the display device a selection 
indicator indicating that the selected hypertext 
object is selected. 

2. A method according to claim 1, wherein the step of 
selecting comprises the step of identifying one of 
the hypertext objects as a best selectable hypertext 
object based on the user input. 

3. A method according to claim 2, wherein the steps of 
determining, selecting, and displaying are per- 
formed in response to a single user input. 

4. A method according to claim 3, wherein the user 
input is entered by the user pressing a button on the 
remote input device, the button indicating a direc- 
tion for moving the selection indicator. 

5. A method according to claim 1, wherein the step of 
selecting comprises the step of unselecting a cur- 
rently selected hypertext object. 

6. A method according to claim 1, wherein the step of 
determining comprises the steps of: 

12 
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determining a direction specified by the user 
input; and 
identifying a closest hypertext object to a cur- 
rently selected hypertext object in relation to 
the direction specified by the user input. s 

receiving the user input comprises the step of 
receiving the first user input entered by the user 
pressing a direction button on the remote input 
device, the button for indicating a direction of move- 
ment of a selection indication. 

7. A method according to claim 1, further comprising 
the steps of: 

receiving a second user input entered from the 
remote input device; 
accessing the information stored in one of the 
server systems corresponding to the selected 
hypertext object in response to the second user 
input; and 
causing a representation of the accessed infor- 
mation to be displayed on the display device. 

8. A method according to claim 7, wherein the step of 
accessing information comprises the step of 
accessing information on the World-Wide Web. 

9. A method according to claim 1, wherein the client 
system and the server system are in communica- 
tion over a wide area network (WAN). 

10. A method according to claim 1, wherein the display 
device is a television display. 

11. In a client system in communication with at least 
one remote server system, the client system being 
coupled to a display device, a method of allowing a 
user to navigate through an interactive display envi- 
ronment including a plurality of hypertext objects, 
the method comprising: 

causing the plurality of hypertext objects to be 
displayed on the display device, each of the 
hypertext objects representing a link to infor- 
mation stored on one of the server systems; 
receiving a first user input from a remote input 
device, the first user input for unselecting a cur- 
rently selected one of the hypertext objects and 
for selecting another one of the hypertext 
objects, the user input specifying a direction 
relative to the currently selected one of the 
hypertext objects; 
determining which of the hypertext objects is to 
be selected based on the first user input; and 
causing the selected hypertext object to be dis- 
played as a selection on the display device in 
response to the first user input. 

12. A method according to claim 11, wherein the step of 
determining comprises the step of identifying one of 
the hypertext objects as a target hypertext object 
based on the first user input. 

13. A method according to claim 11, wherein the step of 

14. A method according to claim 11, wherein the step of 
determining comprises the step of identifying a 
nearest hypertext object to the currently selected 

w hypertext object in the direction specified by the first 
user input. 

15. A method according to claim 11, further comprising 
the steps of: 

15 
receiving a second user input entered from the 
remote input device, the second user input 
directed to the selected hypertext object; 
accessing the information stored in one of the 

20 server systems corresponding to the selected 
hypertext object in response to the second user 
input; and 
causing a representation of the accessed infor- 
mation to be displayed on the display device. 

25 
16. A method according to claim 15, wherein the plural- 

ity of hypertext objects displayed on the display 
device represent information on the World-Wide 
Web. 

30 
17. A method according to claim 11, wherein the client 

system and the server system are in communica- 
tion over a wide area network (WAN). 

35 18. A method according to claim 11, wherein the step of 
causing the plurality of hypertext objects to be dis- 
played on the display device comprises the step of 
causing the plurality of hypertext objects to be dis- 
played on a television display. 

40 
19. A method according to claim 11, further comprising 

the step of scrolling information displayed on the 
display device in response to the first user input, 
such that the selected hypertext object becomes 

45        visible on the display device. 

20. A method according to claim 11, further comprising 
the steps of: 

so causing an image of a keyboard to be dis- 
played on the display device, the image includ- 
ing a plurality of soft buttons representing 
alphanumeric characters; 
receiving a second user input from the remote 

55 input device, the second user input for select- 
ing one of the alphanumeric characters by 
specifying a direction of movement of a selec- 
tion indicator among the soft buttons; 
receiving a third user input for selecting one of 
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the soft buttons; and 
inputting one of the alphanumeric characters 
as a selection in response to the third user 
input. 

21. A method according to claim 11, further comprising 
the steps of: 

receiving information corresponding to an 
image map from one of the server systems; 
and 
causing the image map to be displayed on the 
display device. 

22. A method according to claim 21, wherein the image 
map includes at least one of the hypertext objects, 
wherein each of the hypertext objects included in 
the image map has an address stored within the cli- 
ent system and associated with one of the server 
systems for accessing information stored in said 
one of the server systems; the method further com- 
prising the steps of: 

identifying the hypertext objects included within 
the image map; 
determining one of the hypertext objects within 
the image map to be the selected hypertext 
object based on a second user input entered 
from the remote input device; and 
causing the selected hypertext object within the 
image map to be displayed as a selection on 
the display device in response to the first user 
input. 

23. A method according to claim 21, wherein the image 
map corresponds to at least one hypertext object 
having an address stored in one of the server sys- 
tems and not in the client system, the address cor- 
responding to one of the server systems and for 
accessing information stored in one of the server 
systems; the method further comprising the steps 
of: 

in response to the image map being selected 
according to the first user input, displaying a 
selection icon on the display device; 
receiving a second user input entered from the 
remote input device specifying a movement of 
the selection icon; 
receiving a third user input entered from the 
remote input device specifying coordinates 
within the image map, the coordinates corre- 
sponding to a current position of the selection 
icon; and 
transmitting the coordinates specified by the 
third user input to one of the server systems in 
order to access information associated with the 
address. 

24. A method according to claim 23, further comprising 
the steps of: 

scaling the image map down in size before 
5 causing the image map to be displayed, to for- 

mat the image map for the display device; and 
scaling the coordinates specified by the third 
user input up before transmitting the coordi- 
nates. 

10 
25. In a client system in communication with at least 

one remote server system over a network, the client 
system including a processor and a memory and 
coupled to a display device, a method of allowing a 

15 user to navigate through an interactive display envi- 
ronment including World-Wide Web (WWW) con- 
tent, the method comprising: 

causing a portion of the WWW content, includ- 
20 ing a plurality of hypertext anchors, to be dis- 

played on the display device, each of the 
hypertext anchors representing a link to 
another portion of WWW content stored on one 
of the server systems; 

25 receiving a first user input entered using a 
remote input device communicating with the 
client system, the first user input for unseiect- 
ing a first hypertext anchor and selecting a sec- 
ond hypertext anchor, the first user input 

30 specifying a direction relative to the first hyper- 
text anchor; 
determining, based on the first user input, 
which of the hypertext anchors is a best 
selectable hypertext anchor, the second hyper- 

35 text anchor being said best selectable hyper- 
text anchor; 
unselecting the first hypertext anchor in 
response to the first user input; 
selecting the second hypertext anchor in 

40 response to the first user input; and 
displaying the second hypertext anchor as a 
selected hypertext anchor in response to the 
first user input. 

45 26. A method according to claim 25, wherein the dis- 
play device is a television. 

27. A method according to claim 25, further comprising 
the steps of: 

so 
receiving a second user input entered using the 
remote input device, the second user input 
selecting the designated hypertext anchor; 
accessing a portion of WWW content associ- 

55 ated with the designated hypertext anchor in 
response to the second user input; and 
causing the accessed portion of WWW content 
to be displayed on the display device. 
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28. A method according to claim 25, wherein the step of 
receiving the first user input comprises the step of 
receiving the first user input from a remote input 
device capable of performing channel selection on 
the display device. 

29. A method according to claim 25, further comprising 
the steps of: 

receiving information corresponding to an 
image map from one of the remote server sys- 
tems, wherein the image map corresponds to 
at least one hypertext object having a uniform 
resource locator (URL) that is stored in one of 
the remote server systems and not in the client 
system; 
causing the image map to be displayed on the 
display device. 
in response to the image map being selected 
according to the first user input, displaying a 
selection icon on the display device; receiving a 
second user input entered from the remote 
input device specifying a movement of the 
selection icon; 
receiving a third user input entered from the 
remote input device specifying coordinates 
within the image map, the coordinates corre- 
sponding to a current position of the selection 
icon; and 
transmitting the coordinates specified by the 
third user input to one of the server systems in 
order to access information associated with the 
URL 

30. A method according to claim 29, further comprising 
the steps of: 

scaling the image map down in size before 
causing the image map to be displayed to con- 
form the image map to the display device; and 
scaling the coordinates specified by the third 
user input up before transmitting the coordi- 
nates. 

31. A client processing system for communicating over 
a network with at least one server processing sys- 
tem, the client processing system coupled to a dis- 
play device, the client processing system 
comprising: 

a processor; and 
a memory coupled to the processor, the mem- 
ory having stored therein sequences of instruc- 
tions which, when executed by the processor, 
cause the processor to perform the steps of: 

causing a plurality of hypertext objects to 
be displayed on the display device, each 
hypertext object representing information 
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stored in one of the server systems; 
receiving a user input entered from a 
remote input device; 
determining based on the user input one of 
the hypertext objects that is to be selected; 
selecting said one of the hypertext objects 
based on the determining step; and 
displaying on the display device a selection 
indicator identifying the selected hypertext 
object. 

32. A client processing system according to claim 31, 
wherein the user input is entered by the user's acti- 
vating a control on the remote input device, the con- 
trol indicating a direction for moving the selection 
indicator from a previous position on the display 
device. 

33. A client processing system according to claim 32, 
wherein the step of selecting comprises the step of 
unselecting a currently selected hypertext object, 
the currently selected hypertext object being identi- 
fied by the selection indicator when in the previous 
position. 

34. A client processing system according to claim 31, 
wherein the step of determining comprises the 
steps of : 

determining a direction specified by the user 
input; and 
determining a selectable hypertext object 
based on the direction specified by the user 
input. 

wherein the instructions, when executed by the 
processor, further cause the processor to perform 
the steps of: 

receiving a second user input entered from the 
remote input device; 
accessing the information stored in one of the 
server systems corresponding to the selected 
hypertext object in response to the second user 
input; and 
causing a representation of the accessed infor- 
mation to be displayed on the display device. 

35. A client processing system according to claim 34, 
wherein the step of accessing information com- 
prises the step of accessing information on the 
World-Wide Web. 

36. A client processing system according to claim 31, 
wherein the display device is a television display. 

37. A program storage device readable by a machine, 
the program storage device tangibly embodying a 
program of instructions executable by the machine 
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to perform method steps for allowing a user to nav- 
igate through an interactive display environment 
including a plurality of hypertext objects, the 
method steps comprising: 

causing the plurality of hypertext objects to be 
displayed on the display device, each of the 
hypertext objects representing a link to infor- 
mation stored on one of the server systems; 
receiving a first user input from a remote input 
device, the first user input for unselecting a cur- 
rently selected one of the hypertext objects and 
for selecting another one of the hypertext 
objects, the user input specifying a direction 
relative to the currently selected one of the 
hypertext objects; 
determining which of the hypertext objects is to 
be selected based on the first user input; and 
causing the selected hypertext object to be dis- 
played as a selection on the display device in 
response to the first user input. 

wherein the step of determining comprises the step 
of identifying one of the hypertext objects as a best 
selectable hypertext object based on the first user 
input. 

38. A program storage device according to claim 37, 
wherein the step of receiving the user input com- 
prises the step of receiving the first user input 
entered by the user pressing a direction button on 
the remote input device, the button for indicating a 
direction of movement of a selection indication. 

39. A program storage device according to claim 37, 
wherein the step of determining comprises the step 
of identifying a nearest hypertext object to the cur- 
rently selected hypertext object in the direction 
specified by the first user input. 

40. A program storage device according to claim 37, 
the method steps further comprising the steps of: 

receiving a second user input entered from the 
remote input device, the second user input 
directed to the selected hypertext object; 
accessing the information stored in one of the 
server systems corresponding to the selected 
hypertext object in response to the second user 
input; and 
causing a representation of the accessed infor- 
mation to be displayed on the display device. 

41. A program storage device according to claim 37, 
wherein the plurality of hypertext objects displayed 
on the display device represent information on the 
World-Wide Web. 

42. A program storage device according to claim 37, 

wherein the client system and the server system 
are in communication over a wide area network 
(WAN). 

5 43. A program storage device according to claim 37, 
wherein the step of causing the plurality of hyper- 
text objects to be displayed on the display device 
comprises the step of causing the plurality of hyper- 
text objects to be displayed on a television display. 

10 
44. A program storage device according to claim 37, 

the method steps further comprising the step of 
scrolling information displayed on the display 
device in response to the first user input, such that 

is the selected hypertext object becomes visible on 
the display device. 

45. A program storage device according to claim 37, 
the method steps further comprising the steps of: 

20 
causing an image of a keyboard to be dis- 
played on the display device, the image includ- 
ing a plurality of soft buttons representing 
alphanumeric characters; 

25 receiving a second -user input from the remote 
input device, the second user input specifying 
one of the alphanumeric characters, the sec- 
ond user input further specifying a direction of 
movement of a selection indicator among the 

30 soft buttons; and 
recognizing one of the alphanumeric charac- 
ters in response to the second user input. 

46. A program storage device according to claim 37, 
35       the method steps further comprising the steps of: 

receiving information corresponding to an 
image map from one of the server systems; 
and 

40 causing the image map to be displayed on the 
display device. 

47. A program storage device according to claim 46, 
wherein the image map includes at least one of the 

45 hypertext objects, wherein each of the hypertext 
objects included in the image map has a uniform 
resource locator (URL) stored within the client sys- 
tem; the method steps further comprising the steps 
of: 

50 
identifying the hypertext objects included within 
the image map; 
determining one of the hypertext objects within 
the image map to be the selected hypertext 

55 object based on a second user input entered 
from the remote input device; and 
causing the selected hypertext object within the 
image map to be displayed as a selection oh 
the display device in response to the first user 
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input. 

48. A program storage device according to claim 47, 
the method steps further comprising the steps of: 

receiving a third user input directed to the 
selected hypertext object; 
transmitting the URL of the selected hypertext 
object to one of the server systems; 
receiving information associated with the URL 
of the selected hypertext object in response to 
the step of transmitting; and 
causing the received information to be dis- 
played on the display device. 

49. A program storage device according to claim 46, 
wherein the image map corresponds to at least one 
hypertext object having a uniform resource locator 
(URL) that is stored in one of the server systems 
and not in the client system; the method steps fur- 
ther comprising the steps of: 

in response to the image map being selected 
according to the first user input, displaying a 
selection icon on the display device; 
receiving a second user input entered from the 
remote input device specifying a movement of 
the selection icon; 
receiving a third user input entered from the 
remote input device specifying coordinates 
within the image map, the coordinates corre- 
sponding to a current position of the selection 
icon; and 
transmitting, the coordinates specified by the 
third user input to one of the server systems in 
order to access information associated with the 
URL 

50. A program storage device according to claim 49, 
the method steps further comprising the steps of: 

scaling the image map down in size before 
causing the image map to be displayed to con- 
form the image map to the display device; and 
scaling the coordinates specified by the third 
user input up before transmitting the coordi- 
nates. 

51. In a client system in communication with at least 
one remote server system, an apparatus for allow- 
ing a user to navigate through an interactive display 
environment including World-Wide Web (WWW) 
content, the apparatus comprising: 

means for causing a portion of the WWW con- 
tent including a plurality of hypertext anchors to 
be displayed on the display device, each of the 
hypertext anchors representing a link to 
another portion of WWW content stored on one 

of the server systems; 
means for receiving a first user input entered 
using a remote input device communicating 
with the client system, the first user input for 

5 unselecting a first hypertext anchor and select- 
ing a second hypertext anchor, the first user 
input specifying a direction of a desired next 
selection relative to the first hypertext anchor; 
means for determining which of the hypertext 

10 anchors is a best selectable hypertext anchor 
based on the first user input, the second hyper- 
text anchor being said best selectable hyper- 
text anchor; 
means for unselecting the first hypertext 

75 anchor in response to the first user input; 
means for selecting the second hypertext 
anchor in response to the first user input; and 
means for displaying the second hypertext 
anchor as a selected hypertext anchor in 

20 response to the first user input. 

52. A program storage device according to claim 51, 
wherein the display device is a television. 

25 53. A program storage device according to claim 52, 
further comprising: 

means for receiving a second user input 
entered using the remote input device, the sec- 

30 ond user input selecting the designated hyper- 
text anchor; 
means for accessing a portion of WWW con- 
tent associated with the designated hypertext 
anchor in response to the second user input; 

35 and 
means for causing the accessed portion of 
WWW content to be displayed on the display 
device. 

40 54. A remote input device for providing inputs to a client 
processing system, the dient processing system in 
communication with at least one remote server 
processing system over a network, the client sys- 
tem including a processor and a memory and cou- 

45 pled to a display device, the client processing 
system including means for allowing a user to navi- 
gate through an interactive display environment 
including a plurality of hypertext anchors displayed 
on the display device, each of the hypertext 

so anchors representing a link to information stored on 
one of the server processing systems; the remote 
input device comprising: 

means for transmitting a first user input to the 
55 client processing system using a communica- 

tion link, the first user input for unselecting a 
first hypertext anchor and selecting a second 
hypertext anchor, the first user input specifying 
a direction of a desired next selection relative to 

17 
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the first hypertext anchor; and 
means for transmitting a second user input to 
the client processing system using the commu- 
nication link, the second user input for causing 
the client processing system to access infor- 
mation associated with the second hypertext 
anchor and stored in one of the server sys- 
tems. 

55. A remote input device according to claim 54, 
wherein the plurality of hypertext anchors represent 
information stored on the World-Wide Web 
(WWW). 

56. A remote input device according to claim 54, 
wherein the communication link is an infrared link 

57. A remote input device according to claim 54, 
wherein the communication link is a radio fre- 
quency (RF) link. 

58. In a client-server system including a client in com- 
munication with at least one server, the client using 
a display device to display a server-provided image 
to a user, the server-provided image having a hori- 
zontal dimension, the display device having a plu- 
rality of borders, a method of displaying an image 
on the display device, the method comprising: 

scaling the server-provided image down uni- 
formly both horizontally and vertically, such that 
the entire horizontal dimension of the server- 
provided image is visible within the borders of 
the display device. 

59. A method according to claim 58, wherein the dis- 
play device is a television. 

60. A method according to claim 59, wherein the scal- 
ing step is performed based on a display format 
used by the television. 

61. A method according to claim 58, wherein the dis- 
play device is an RGB (red-green-blue) monitor. 

62. A method according to claim 60, wherein the dis- 
play device is a window on an RGB (red-green- 
blue) monitor. 

63. A method according to claim 58, wherein the scaled 
image corresponds to a hypertext object having an 
address, the method further comprising the steps 
of: 

receiving a user input specifying coordinates 
within the scaled image; 
scaling the coordinates up based on the scale 
factor, to generate scaled coordinates; and 
transmitting the scaled coordinates to one of 

the server systems to access information 
located at the address. 

64. In a client system in communication with at least 
5 one server system, the client system having a proc- 

essor and a display device, the client system for 
accessing a plurality of World Wide Web ("Web") 
pages in response to user commands, a method of 
accessing one of the Web pages, the method com- 

10 prising: 

maintaining information corresponding to a plu- 
rality of Web pages recently accessed from the 
client system, the information identifying the 

is recently accessed Web pages and indicating 
an order in which the recently accessed Web 
pages were accessed from the client system; 
causing   representations   of   the recently 
accessed Web pages most-recently accessed 

20 from the client system to be displayed oh the 
display device based on the information; 
accepting a user input specifying one of the 
representations; and 
in response to the user input, re-accessing one 

25 of the recently accessed Web pages corre- 
sponding to the representation specified by the 
user input. 

65. A method according to claim 64, wherein the step of 
30        accepting a user input specifying one of the repre- 

sentations comprises accepting a user input 
entered from a remote input device. 

66. A method according to claim 64, wherein the dis- 
35        play device is a television. 

67. A method according to claim 64, wherein the step of 
causing representations of the recently accessed 
Web pages most-recently accessed from the client 

40 system to be displayed on the display device com- 
prises the step of causing a plurality of images to be 
displayed on the display device, wherein each 
image includes a scaled-down version of a Web 
page. 

45 
68. In a client system in communication with at least 

one server system, the client system having a proc- 
essor and a display device, the client system for 
accessing the World Wide Web ("Web") in 

so response to commands from a user, a method of 
accessing a Web page, the method comprising: 

maintaining information corresponding to a plu- 
rality of Web pages; 

55 causing images of the plurality of Web pages to 
be displayed on the display device based on 
the information, wherein each image includes a 
reduced-size version of one of the plurality of 
Web pages; 
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accepting a selection user input specifying one 
of the images; and 
in response to the selection user input, access- 
ing one of the Web pages corresponding to the 
image specified by the user input. 

69. A method according to claim 68, wherein step of 
maintaining information corresponding to a plurality 
of Web pages comprises storing an address and a 
title for each of the plurality of Web pages. 

70. A method according to claim 68, further comprising 
the step of inputting a designation user input, the 
designation user input specifying one of the plural- 
ity of Web pages, the designation user input further 
for causing information corresponding to said one 
of the plurality of Web pages to be maintained. 

71. A method according to claim 68, wherein the Web 
pages are bookmarks specified by the user. 

72. A method according to claim 68, wherein the step of 
maintaining information corresponding to a plurality 
of Web pages comprises the step of maintaining 
information corresponding to Web pages previously 
browsed by the user. 

green-blue) monitor. 

78. A method according to claim 74, wherein the first 
image is a hypertext image having an address, the 

5 method further comprising the steps of: 

receiving a user input specifying coordinates 
within the scaled image; 
scaling the coordinates based on the step of 
scaling the first image, to generate scaled coor- 
dinates; and 
transmitting the scaled coordinates to one of 
the server systems to access information cor- 
responding to the address. 

79. A method according to claim 74, further comprising 
the step of receiving a user input entered by a user 
from a remote control device for causing the first 
image to be scrolled vertically on the display device. 

75 

20 

73. A method according to claim 68, wherein the step of 
accepting a selection user input comprises the step 
of accepting the selection input from a remote input 30 
device operated by the user. 

74. In a client system in communication with a plurality 
of server systems, the client system coupled to a 
display device having a display area, a method of 35 
providing a user interface for accessing one of the 
server systems, the method comprising the steps 
of: 

causing a display environment to be displayed 40 
on the display device such that images dis- 
played on the display device can be scrolled 
only vertically; 
receiving a first image from one of the server 
systems, the first image having a horizontal 45 
dimension; and 
scaling the first image both horizontally and 
vertically, such that the entire horizontal dimen- 
sion of the image fits within the boundaries of 
the display area. so 

75. A method according to claim 74, wherein the dis- 
play device is a television. 

76. A method according to claim 74, wherein the dis- ss 
play device is an RGB (red-green-blue) monitor. 

77. A method according to claim 74, wherein the dis- 
play device is a window displayed on an RGB (red- 

19 



EP0 811 940 A2 

REMOTE 
SERVER 

REMOTE 
SERVER 

i 

INTERNET 

REMOTE 

• • • SERVER 

4 

WEBTV 
SERVER 

5 

MODEM 
POOL 

29. •29 
29s 

WEBTV 
CLIENT 

WEBTV 
CLIENT 

WEBTV 
CLIENT 

FIG. 1A 

20 



EP 0 811 940 A2 

\ PHONE 

®b\ ISDN ^ 

FIG. 1B 

21 



EP0 811 940 A2 

FROM 
IR 

REMOTE 11 

ROM 

22 

RAM 

IRI/F 

24 

TO TV 12 

FIG. 1C 

22 



EP0 811 940 A2 

r 

FIG. 2A 

APPLICATION 
SOFTWARE 

21 
OPERATING 

SYSTEM 

32 
i 

f 
SYSTEM 

HARDWARE 

4Q 

FROM 
PHONE/ ISDN ■ 

JACK 13 

HTML^ 

v29 

FIG. 2B 

COM 
MANAGER 

5fl 

INPUT 
SYSTEM 

HTML 
PARSER 

51 

STREAMS GRAPHICS 
MANAGER —► ENGINE 

5Z 52 
l i 

\ f 

SELECTION LAYOUT 
HANDLER ENGINE 

55 53 

FROM REMOTE 11 

23 



EP 0 811 940 A2 

rp0WER 

TV/VIDEO WEB TV 

FIG. 3 

24 



EP0 811 940 A2 

25 



EP0 811 940 A2 

26 



EP0 811 940 A2 

ENTER^ 

501 
RECEIVE HTML DOCUMENT 

 L f— 502 
PARSE HTML DOCUMENT V 

BUILD LIST OF 'DISPLAYABLES' 
FROM PARSED DOCUMENT 

J 

BUILD SORTED LIST OF 'SELECTABLES' 
FROM LIST OF 'DISPLAYABLES' 

I 

EXIT 

FIG. 5 

503 

27 



EP0 811 940 A2 

28 



EP0 811 940 A2 

FIG. 7 A 

GET NEXT SELECTABLE, ('SELECTABLE J'), IN LIST 
OF SELECTABLES AFTER CURRENT SELECTION 

CALCULATE HORIZONTAL OVERLAP, 
('GUESS OVERLAP'), BETWEEN BEST 
GUESS AND CURRENT SELECTION 

©® © 

29 



EP0 811 940 A2 

©0 ® 

CALCULATE HORIZONTAL OVERLAP 
("SELECTABLE OVERLAP'), BETWEEN 

SELECTABLE I AND CURRENT SELECTION 

  713 

  

CRETUR FIG. 7B 

( 

30 



EP0 811 940 A2 

FIG. 7C JP- 

GET NEXT SELECTABLE, ('SELECTABLE I'), IN LIST 
OF SELECTABLES BEFORE CURRENT SELECTION 

Y    " 752 

31 



EP0 811 940 A2 

00 

CALCULATE HORIZONTAL OVERLAP 
('SELECTABLE OVERLAP'), BETWEEN 

SELECTABLE I AND CURRENT SELECTION 

( 

HIGHLIGHT CURRENT SELECTION IF STILL VISIBLE \s~ 763 

  

FIG. 7D 

32 



EP0 811 940 A2 

s 

\ 
s 

\ 
\ 
\ 
\ 
\ 
s 
V 
\ 

N 
>- 

s 
\ 

\ < 
Q- 

O *r 

v v S S 

00 

d 

U- 

33 



EP0 811 940 A2 

ENTER 

DISPLAY SELECTION ICON 
WITHIN CURRENT SELECTION 

901 

TRANSMIT (APPROPRIATELY 
SCALED) X, Y COORDINATES 

OF SELECTION ICON 

(^ETUR^> 

YES 

904 

MOVE 
SELECTION 

ICON 

FIG. 9 

34 



EP0 811 940 A2 

X = INT(X/SCALE_F ACTOR) 

 v  

Y = INT(Y/SCALE_FACTOR) \^ 

1002 

1003 

TRANSMIT X 

i 

END 

3 

1004 

FIG. 10 

35 



EP0 811 940 A2 

36 



EP0 811 940 A2 

37 


