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(57) ABSTRACT 

The present invention teaches a variety of computer inter 
face methods and systems for providing content to a user 
through an indirection. One interface system has an encoded 
physical medium, a sensor, a network device, a routing 
server, and a content server. The encoded physical medium 
has at least one indirection hotspot with a content ID 
encoded therein. The sensor decodes the content ID and then 
transmits the decoded content ID to a network device. In 
turn, the network device transmits the decoded content ID 
over a network to the routing server. The routing server 
responds to the receipt of the content ID (which is essentially 
a request for content) by redirecting the request to a given 
content address corresponding to the given content ID. 
Additionally, the routing server may log information regard 
ing the content request on a service access log maintained on 
a computer readable medium. Another aspect of the present 
invention teaches a method for providing a user content over 
a computer network such as the Internet. The method 
requires the steps of receiving at a routing web server a 
uniform resource locator (URL) identi?cation number (ID) 
transmitted over the computer network by a web device, 
determining at the routing web server the URL that corre 
sponds to the URL ID, redirecting the request for content to 
a content web server identi?ed by the URL, and then 
providing the web device with the requested content. 
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INTERFACE SYSTEMS FOR PROVIDING 
CONTENT USING CONTEXT HOTSPOTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of van Allen et 
al.’s provisional US. Patent Application Ser. No. 60/061, 
310, ?led Oct. 7, 1997, Which is incorporated herein in its 
entirety. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates generally to computer inter 
faces. More speci?cally, the present invention discloses a 
variety of computer interfaces that provide content by Way 
of indirection. Preferred embodiments use encoded physical 
mediums including at least one region having an indirection 
encoded therein. The present invention also teaches data 
linked physical mediums that provide users intuitive access 
to multimedia information that may be stored remotely. 

[0003] People are constantly interacting With computer 
iZed systems, from the trivial (e.g., the computeriZed toaster 
or the remote control television) to the exceedingly complex 
(e.g., telecommunications systems and the Internet). An 
advantage of computeriZation is that such systems provide 
?exibility and poWer to their users. HoWever, the price that 
must be paid for this poWer and ?exibility is, typically, an 
increase in the dif?culty of the human/machine interface. 

[0004] A fundamental reason for this problem is that 
computers operate on principles based on the abstract con 
cepts of mathematics and logic, While humans tend to think 
in a more spatial manner. Often people are more comfortable 
With physical, three-dimensional objects than they are With 
the abstractions of the computer World. In short, the poWer 
and ?exibility provided by the computer and related elec 
tronic technology are inherently limited by the ability of the 
human user to control these devices. Since people do not 
think like computers, metaphors are adopted to permit 
people to effectively communicate With computers. In gen 
eral, better metaphors permit more ef?cient and medium 
independent communications betWeen people and comput 
ers. The better metaphor Will provide the user a natural and 
intuitive interface With the computer Without sacri?cing the 
computer’s potential. 

[0005] There are, of course, a number of computer inter 
faces Which alloW users, With varying degrees of comfort 
and ease, to interact With computers. For example, key 
boards, computer mice, joysticks, etc. alloW users to physi 
cally manipulate a three-dimensional object to create an 
input into a computer system. HoWever, these computer 
interfaces are quite arti?cial in nature, and tend to require a 
substantial investment in training to be used ef?ciently. 

[0006] Progress has been made in improving the computer 
interface With the graphical user interface (GUI). With a 
GUI, icons that represent physical objects are displayed on 
a computer screen. For example, a document ?le may look 
like a page of a document, a directory ?le might look like a 
?le folder, and an icon of a trash can may be used for 
disposing of documents and ?les. In other Words, GUIs use 
“metaphors” Where a graphical icon represents a physical 
object familiar to users. This makes GUIs easier for most 
people to use. GUIs Were pioneered at such places as Xerox 
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PARC of Palo Alto, Calif. and Apple Computer, Inc. of 
Cupertino, Calif. The GUI is also often commonly used With 
UNIXTM based systems, and is rapidly becoming a standard 
in the PC/MS-DOS World With the WindoWsTM operating 
system provided by Microsoft Corporation of Redmond, 
Wash. 

[0007] While GUIs are a major advance in computer 
interfaces, they nonetheless present a user With a learning 
curve due to their still limited metaphor. In other Words, an 
icon can only represent a physical object; it is not itself a 
physical object. It Would be ideal if the computer interface 
Was embodied in a physical medium Which could convey a 
familiar meaning, one perhaps relevant to the task at hand. 
While progress has been made toWards achieving such a 
goal, many roadblocks yet remain. For example, assuming 
that for a given application one has selected a physical 
medium for use as a computer interface, the information 
necessary to support the computer interface must still be 
encoded Within the physical medium. Additionally, tech 
niques must be developed for linking such interfaces With 
the vast Wealth of information available from remote sources 
using computer netWorks like the Internet. 

[0008] Redford et al.’s US. Pat. No. 5,634,265, entitled 
“PRINTED PUBLICATION REMOTE CONTROL FOR 
ACCESSING INTERACTIVE MEDIA,” ?led Jul. 1, 1994, 
describes one rudimentary mechanism for encoding infor 
mation Within a physical medium. Redford describes the use 
of a printed publication such as a book being constructed to 
include a storage media, a data button, and remote control 
circuitry. The button is physically attached to the printed 
publication and When activated by a user, data from the 
storage media can initiate local feedback at the printed 
publication and the remote control can transmit a control 
message to a remote computer system Which in turn per 
forms some desired operation. 

[0009] While strides have been made in attempting to 
improve computer interfaces, there is still progress to be 
made in this ?eld. Ultimately, the interface itself should 
disappear from the conscious thought of users so that they 
can intuitively accomplish their goals Without concern to the 
mechanics of the interface or the underlying operation of the 
computeriZed system. 

SUMMARY OF THE INVENTION 

[0010] One embodiment of the present invention teaches 
an interface system for providing content to a user via a 
computer netWork. The interface system has a routing server 
that maintains a database storing information regarding 
content addresses and content identi?cation numbers (IDs). 
Each particular content address directs to content accessible 
over the computer netWork. The routing server responds to 
the receipt of a content ID (Which is essentially a request for 
content) by redirecting the request to a given content address 
corresponding to the given content ID. Additionally, the 
routing server may log information regarding the content 
request on a service access log maintained on a computer 
readable medium. 

[0011] In related embodiments, the interface system pro 
vides the user an encoded physical medium and a sensor. 
The encoded physical medium includes an indirection 
hotspot having a content ID encoded therein. The sensor is 
operable to decode the content ID and then transmit the 
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decoded content ID to a network device. In turn, the network 
device transmits the decoded content ID over the computer 
netWork to the routing server. 

[0012] In other related embodiments, the interface system 
also has a content server coupled With the routing server via 
the computer netWork. The content server stores the desired 
content identi?ed by an entry in the database. It is contem 
plated that the content server can provide content directly to 
the netWork device. Alternatively, the content server can 
provide the content to the routing server Which can log the 
transaction and then forWard the content to the netWork 
device. 

[0013] A separate embodiment of the present invention 
teaches another interface system for providing content to a 
user. This interface system includes a computer system 
having a computer readable medium, an encoded physical 
medium, and a sensor. The encoded physical medium 
includes an indirection hotspot having an indirection 
encoded therein. The indirection designates a storage loca 
tion on the computer readable medium and the storage 
location provides a computer instruction initiating the pro 
vision of content to the user. The sensor is operable both to 
decode the indirection encoded in the indirection hotspot 
and to transmit the decoded indirection to the computer 
system. 

[0014] In related embodiments, the storage location on the 
computer readable medium provides an address to a com 
puter document such as a Word processing document, an 
audio ?le, a video ?le, or a graphics ?le. In these cases When 
the user engages the sensor With the indirection hotspot, the 
computer responds by invoking an application suitable for 
accessing the computer document. 

[0015] One aspect of the present invention teaches a 
method for providing a user content over a computer net 
Work such as the Internet. The method requires the steps of 
receiving at a routing Web server a uniform resource locator 
(URL) identi?cation number (ID) transmitted over the com 
puter netWork by a Web device, determining at the routing 
Web server the URL that corresponds to the URL ID, 
redirecting the request for content to a content Web server 
identi?ed by the URL, and then providing the Web device 
With the requested content. 

[0016] A related method involves several steps for gener 
ating the URL ID prior to transmission to the routing Web 
server. These include measuring and decoding a hotspot 
present on an encoded physical medium (the hotspot has the 
URL ID encoded therein), transmitting the URL ID to the 
Web device, and transmitting the URL ID from the Web 
device to the routing Web server over the computer netWork. 
Other possible steps include providing content to the Web 
device either directly or through the routing Web server, 
logging each request for content at the routing Web server, 
and logging each occurrence of content being routed through 
the routing Web server. 

[0017] The present invention therefore provides a more 
intuitive and richer metaphor for the interaction betWeen 
humans and computeriZed systems, yet alleviates some of 
the encoding scheme demands placed upon the computer 
interface. These and other advantages of the present inven 
tion Will become apparent upon reading the folloWing 
detailed descriptions and studying the various ?gures of the 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a diagrammatic illustration of a computer 
interface in accordance With one embodiment of the present 
invention. 

[0019] FIG. 2 is a How chart illustrating one method for 
providing an interface betWeen a user and a computer 
system in accordance With one aspect of the present inven 
tion. 

[0020] FIG. 3 is a How chart illustrating one suitable 
method for providing a user an encoded physical medium in 
accordance With another aspect of the present invention. 

[0021] FIG. 4 is a diagrammatic illustration of a hot spot 
in accordance With one embodiment of the present inven 
tion. 

[0022] FIG. 5 illustrates a sensor responsive to a ?rst 
spectral encoding scheme in accordance With yet another 
embodiment of the present invention. 

[0023] FIG. 6 is a How chart illustrating one suitable 
method for measuring information encoded in a hot spot. 

[0024] FIG. 7 is a diagrammatic illustration of a ?rst data 
linked book embodiment of the present invention. 

[0025] FIG. 8 is a diagrammatic illustration of a data 
linked globe embodiment of the present invention. 

[0026] FIG. 9 is a diagrammatic illustration of an inter 
face system for linking an encoded hotspot storing a URL ID 
With a corresponding URL. 

[0027] FIG. 10 is a ?oWchart illustrating a method for 
providing user content indicated by a URL ID from a 
corresponding URL. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] With reference to FIG. 1, a computer interface 10 
in accordance With one embodiment of the present invention 
Will noW be described. The interface 10 includes a sensor 12 
and an encoded physical medium 30. As Will be apparent, 
the computer interface 10 provides an intuitive mechanism 
for a user to interface With and control an electronic device 
such as a computer system 40 (also illustrated in FIG. 1). 

[0029] The encoded physical medium 30 has at least one 
region 32 Wherein information has been encoded. The 
content of the region 32 may be encoded according to a Well 
knoWn content encoding scheme such as a bar code scheme. 
The present invention also teaches a variety of neW encoding 
schemes. For eXample, a content encoding scheme contem 
plated by the present invention is a bar code printed using 
invisible, e.g. infrared (IR), inks. Such a bar code Would be 
apparent to the sensor but invisible to the user. Alternatively, 
the content of the region 32 may be encoded according to a 
spectral encoding scheme. One speci?c eXample of a suit 
able spectral encoding scheme is described beloW With 
reference to FIGS. 4-6. The encoded physical medium 30 
may also include a document identi?cation (ID) hotspot 33, 
similar to the region 32. The content encoded Within the 
document ID hotspot 33 Will, hoWever, be special in that it 
provides an indication of the identity of the particular 
encoded physical medium 30. 
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[0030] In certain embodiments, encoded regions such as 
the region 32 further include a marker 34 indicating that 
certain encoded information is present in the region 32. By 
Way of example, in one spectral encoding scheme, the 
desired content for the region 32 is represented according to 
different visible and infrared inks (re?ective and/or photo 
luminescent) applied to the region 32. The marker 34 is 
represented by yet another infrared ink similarly applied to 
the region 34. In this example, the user Would not see the 
marker 34, but may or may not see a visual representation 
of the content encoded in the region 32. Throughout the 
speci?cation, markers, hotspots, regions, inks, etc., are often 
described as being able to generate light. Being able to 
“generate light” is de?ned herein as including at least one of 
the ability to re?ect or emit light. 

[0031] The encoded physical medium 30 may take any 
suitable form. By Way of example, the encoded physical 
medium 30 may be a page from a physical book or maga 
Zine, an article of clothing such as a T-shirt, a globe, 
consumer product packaging, etc. Such encoded physical 
mediums may have been marked and encoded With data for 
the speci?c purpose of providing the interface of the present 
invention. Alternatively, the encoded physical medium 30 
may simply be items selected from a user’s surroundings, 
the encoded information arising randomly or unintentionally 
(at least With relation to the user’s application). In another 
embodiment, the encoded content arises randomly or unin 
tentionally, but a marker 34 is applied intentionally. Some 
representative examples of encoded physical mediums are 
described beloW With reference to FIGS. 7-8. 

[0032] The sensor 12 includes a sensing element 13, a 
decoder 14, a transceiver 16, an on/off sWitch 18, and 
memory 20. The sensing element 13 is arranged to measure 
information present on the encoded physical medium 30. 
When the utiliZed encoding scheme implements a marker 
34, the decoder 14 is arranged to determine Whether the 
marker 34 is present in measured information, and When the 
marker 34 is sensed, to decode the measured information. 
The transceiver 16 is operable to transmit data such as 
decoded information to the computer system 40. Depending 
upon the embodiment, the transceiver 16 may establish 
either a unidirectional or bi-directional communications link 
22 betWeen the interface 10 and the computer system 40. 
The communications link 22 is preferably a Wireless com 
munications link such as one based upon infrared (IR), 
radio-frequency (RF), or ultrasonic communications tech 
nology. HoWever, the communications link 22 may take the 
form of a Wired communications link such as a serial RS-232 
or RS-485 data cable, or a parallel data cable. 

[0033] In some embodiments, the sensor 12 operates by 
measuring information selected from the encoded physical 
medium 30 by the user, decoding as necessary, and then 
transmitting the decoded information to the computer sys 
tem 40 for further processing. In other embodiments, the 
sensor 12 includes further hardWare for processing the 
measured information locally. For example, the sensor 12 
may include a microcontroller such as a PIC microcontroller 
programmed to process the measured information. The 
decoder 14 may be part of the microcontroller, or may be 
separate circuitry. In some embodiments, the sensor 12 
maintains in the memory 20 a database related to the 

Jan. 3, 2002 

measured information. The information stored in the data 
base may be used locally at the sensor and/or saved for 
subsequent transmission. 

[0034] The computer system 40 appears in FIG. 1 as a 
personal desktop computer. HoWever, it is contemplated that 
the interface 10 is suitable for use With a Wide scope of 
electronic devices. The Wide scope of suitable computer 
systems encompasses all types of personal computers, inter 
active TV systems, set-top boxes, Web interfaces, haptic 
interfaces, streaming music and video sources, and many 
others. One particular example is a WebTV “net-top box.” 
Further, although the interface 10 is intended to be repre 
sentative of and thus generic to a broad range of interfaces 
contemplated by the present invention, it Will be appreciated 
that computer interfaces of the present invention may take 
many forms Which go beyond the example interface 10 of 
FIG. 1. 

[0035] With reference to FIG. 2, a method 100 for pro 
viding an interface betWeen a user and a computer system in 
accordance With one aspect of the present invention Will 
noW be described. An initial step 102 provides the user With 
an encoded physical medium 30 and a sensor 12 suitable for 
sensing information present Within the encoded physical 
medium 30. As described above, the encoded physical 
medium 30 may take any suitable form. One suitable method 
for performing the step 102 is described in more detail beloW 
With reference to FIG. 3. 

[0036] In a next step 104, the user explores the encoded 
physical medium 30 and selects a desired portion 32 of the 
encoded physical medium 30. The user may be draWn into 
the desired portion 32 through text, coloring, or graphics 
illustrated on the desired portion 32. The text, coloring or 
graphics illustrated on the desired portion 32 may represent 
the encoded information, may be in addition to the encoded 
information, or may be some suitable combination of illus 
tration and encoded information. Instead of being draWn in, 
perhaps in the case of a game or Work task, the user may be 
selecting the desired portion 32 based upon some prede?ned 
criteria. For example, the user may be searching for a clue 
to a puZZle game, or simply doing inventory and selecting a 
bar code found on a product during this process. In any 
event, once the user has selected the desired portion 32 in 
step 104, in a step 106 the user engages the sensor 12 With 
the desired portion 32 of the encoded physical medium 30. 
The sensor engagement of step 106 Will typically involve the 
user setting the sensor 12 to an ON state that indicates that 
the sensor 12 should be in operation. In the case of the 
interface 10 of FIG. 1, the step 106 Would involve operation 
of the on/off sWitch 18. Depending upon the particular 
sensor and the application, sensor engagement may require 
the user to bring the sensor 12 into close proximity to or in 
contact With the desired region 32. 

[0037] In a next step 108, the sensor 12 measures infor 
mation present Within the desired region 32 of the encoded 
physical medium 30. Information is de?ned herein as any 
data that the sensor 12 is capable of measuring. Thus, the 
information measured by the sensor 12 is not limited to 
information that has been purposefully encoded into the 
desired region 32 of the encoded physical medium 30. 

[0038] A step 110 then determines Whether the measured 
information has null meaning. When step 110 determines 
that the measured information has null meaning, it is simply 
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determining that the measured information has not been 
marked, for the present purposes, as containing encoded 
information. HoWever, as Will be appreciated, a determina 
tion of null meaning may be consequential. Accordingly, 
When step 110 determines that the measured information has 
null meaning, a step 112 performs any action indicated by 
such a determination. For example, the sensor 12 may be 
equipped With a light that blinks or a buZZer that sounds 
When the measured information has null meaning. As 
another eXample, the sensor 12 may have memory 20 that is 
utiliZed to keep track of the meaning of the different mea 
sured regions, including each null determination. Alterna 
tively, the null information may be transmitted to the com 
puter system 40. In any event, once step 112 is complete, the 
control of the method 100 is passed back to step 104 
alloWing the user to eXplore further and select another region 
32 for sensing. 

[0039] When it is determined in step 110 that the infor 
mation measured in step 108 does not have null meaning 
(e.g., the measured information has been marked as con 
taining encoded information), control is passed to a step 114 
Wherein the sensor 12 interprets the measured information. 
Depending upon the speci?c application, step 114 may 
involve just decoding of the information from the particular 
encoding scheme into a data format suitable for transmission 
by the transceiver 16. HoWever, in some embodiments 
signi?cant processing of the measured information Will 
occur locally at the sensor 12. Thus in a neXt step 116, the 
sensor 12 performs an operation that is a function of both the 
information interpreted in the step 114 and the conteXt in 
Which the information Was measured. Note that conteXt 
depends upon the particular application and may include the 
nature of previously interpreted information, the timing of 
the user’s engagement of the sensor 12, information received 
at the sensor from the computer system 40, etc. 

[0040] For eXample, With each neW engagement of the 
sensor 12, the sensor 12 may store the interpreted informa 
tion in a database in the memory 20 and then evaluate the 
database or a portion of it to determine Whether a prede?ned 
condition has been satis?ed. Aprede?ned condition could be 
the user gathering a set number of clues or data points, at 
Which point the sensor transmits all or some of the stored 
information to the computer system 40. In one speci?c 
eXample, the user may be perusing an encoded catalog 
magaZine 30 With a hand-held Wand sensor 12. As the user 
engages the Wand sensor 12 With regions of the catalog 30 
representing desired products, these regions are sensed and 
the information therein interpreted by the Wand sensor 12. 
When ?nished, the user may select an order region 32 
indicating to the sensor that the user is ready to order and 
purchase the selected items. At this point, the communica 
tion link 22 could be established With the computer system 
40, Which may be local or remote, and the user’s order 
information could be transmitted to the computer system 40 
Which in turn could process the order or further transmit the 
order as necessary. 

[0041] In other embodiments, the indicated action of step 
116 includes the computer system 40 and/or the sensor 12 
responding to the measured information by providing feed 
back. The feedback could take any suitable form such as 
audio, visual or tactile feedback. In any event, once the 
indicated action has been performed in the step 116, the 
control of the method 100 is passed back to step 104 
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alloWing the user to further eXplore the encoded physical 
medium 30 and select other regions for sensing. 

[0042] As noted above With reference to FIG. 1, certain 
encoded physical mediums 30 include a document ID hot 
spot 33. In these embodiments, When a user ?rst begins 
exploring the encoded physical medium 30 as described in 
step 104, the initial step 106 ought to be the engagement of 
the sensor 12 With the document ID hot spot 33. Then in 
steps 114-116, the sensor 12 could store the document ID for 
later use, or immediately transmit it to the computer system, 
or both; it depends upon the speci?c application. For 
eXample, it is contemplated that the sensor 12 store the 
document ID and include it With content decoded from each 
subsequently measured region prior to further processing of 
the decoded content. 

[0043] Further, certain encoding schemes may not require 
the use of a marker. Within these schemes, steps 110 and 112 
of FIG. 2 Would become unnecessary, and thus another 
method for providing an interface using an encoding scheme 
Without a marker could be implemented by simply skipping 
directly from step 108 to step 114 of FIG. 2. 

[0044] Turning neXt to FIG. 3, a method 102 for providing 
a user an encoded physical medium 30 in accordance With 
another aspect of the present invention Will be described. In 
a ?rst step 200, the designer creates a representation of a 
physical medium 30 that Will include hot spots. A “hot spot” 
is de?ned as a particular region Wherein content is encoded, 
and may include teXt and/or graphics. The encoded content 
of the hot spot can take any of a variety of forms, dependent 
upon such things as the encoding scheme and the goals of 
the designer. For eXample, the encoding scheme may be 
such that the encoded content visually blends together With 
any teXt and graphics generated by the designer. Alterna 
tively, the encoding scheme may result in the encoded 
content being visually distinctive or completely hidden from 
the vieWer. The representation of the physical medium 30 
may be created Within an off-the-shelf or custom made 
design softWare system, or the representation may be a 
physical model. In a step 202, the designer de?nes the 
content of the hot spots. Alternatively, the designer may be 
provided With the content. The content of a hot spot is the 
information to be encoded therein, and may include com 
puter instructions, a uniform resource locator (URL), and 
other data. 

[0045] In a subsequent step 204, the content of each hot 
spot is encoded according to a particular encoding scheme. 
Preferably, the encoding Will be automated such that the 
designer Will simply enter the desired content and initiate the 
encoding process, Which is in turn performed by a computer 
system or some other suitably programmed tool. In some 
embodiments, the encoding process Will also introduce a 
marker into the encoded content indicating that certain 
information is encoded in the hot spots. Once the content is 
encoded, in a step 206 the encoded content is inserted into 
the appropriate locations Within the representation of the 
physical medium 30. In a step 208, the encoded physical 
medium 30 is generated from its representation. For 
eXample, When the representation is created by a system 
such as graphic design softWare and the encoding scheme is 
a spectral encoding scheme, a printer utiliZing the necessary 
inks can print out the encoded physical medium 30. 

[0046] With reference to FIGS. 4-6, a ?rst spectral encod 
ing scheme according to another embodiment of the present 
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invention Will be described. The ?rst spectral encoding 
scheme represents content via three different values encoded 
Within a hot spot 220. The sensor “decodes” these values by 
measuring the intensities of three different encoding colors 
C1, C2, and C3 found Within the hot spot 220. C1, C2, and 
C3 may, for example, correspond to red, green, and blue 
(RGB). Alternatively, C1, C2, and C3 may be selected from 
outside the visible light range (e.g., infrared colors) or may 
be a combination of visible and invisible colors. 

[0047] As Will be apparent to those skilled in the art, the 
hot spot 220 itself can be created using inks Whose colors do 
not correspond directly to C1, C2, and C3. Take the instance 
Where C1, C2, and C3 correspond to RGB. Most likely, the 
color printing system selected to produce the hot spot 220 
Will be a “CMYK” type using cyan (C), magenta (M), 
yelloW (Y), and black inks to produce color images. In 
such a case, the encoded medium designer may be provided 
a mapping betWeen CMYK space and the different content 
values, even though the sensor Will be determining each 
content value by measuring the intensities of the three 
different encoding colors RGB Within the hot spot 220. 

[0048] FIG. 4 represents diagrammatically a hot spot 220 
encoded according to the ?rst spectral encoding scheme. A 
pie chart 222 indicates that the different encoding colors C1, 
C2, and C3 are measurable in the hot spot 220, each taking 
on their oWn particular intensity. Thus the engaged sensor 
Would measure three different values, one each for C1, C2, 
and C3. These values taken together provide the encoded 
content. FIG. 4 does not illustrate the visual appearance a 
hot spot Would likely take on, but merely represents that the 
different encoding colors are measurable Within the hot spot 
220. Of course, depending upon the content encoded therein, 
each hot spot Will have varying intensity levels and in some 
instances the intensity level of certain encoding colors 
Would be Zero. The actual visual appearance of the hot spot 
220 Would include any text and/or graphical illustrations that 
the designer has created. 

[0049] FIG. 5 illustrates a sensor 300 responsive to the 
?rst spectral encoding scheme and thus operable to measure 
information from an encoded physical medium 30. The 
sensor 300 includes a light emitter 302, a sensing element 
304, and a shroud 306. The light emitter 302 includes three 
light emitting diodes LED1, LED2, and LED3, each oper 
able to emit light corresponding to C1, C2, and C3, respec 
tively. The sensing element 304 is a broadband sensing 
element responsive to the entire light spectrum. A user 
engages the sensor 300 With a desired region 32 of the 
encoded physical medium 30 by turning the sensor 300 on 
and bringing the light emitter 302 and the sensing element 
304 into reasonably close proximity to the desired region 32. 
When the sensor 300 is properly engaged With the desired 
region 32, the shroud 306 helps prevent the sensing element 
304 from measuring extraneous information in the form of 
ambient light. 

[0050] With reference to FIG. 6, one suitable method 108 
for measuring the information stored Within the desired 
region 32 Will noW be described. Simply put, the method 108 
of FIG. 6 sequences through measuring the intensities of the 
encoding colors C1, C2, and C3. In a ?rst step 320, the user 
engages the sensor 300 With the desired region 32. A step 
322 turns LED1 on, measures the re?ected intensity of C1, 
and then turns LED1 off. A step 324 turns LED2 on, 
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measures the re?ected intensity of C2, and then turns LED2 
off. A step 326 turns LED3 on, measures the re?ected 
intensity of C3, and then turns LED3 off. Typically the 
sensing element 304 Will generate an analog voltage pro 
portional to the light intensity and the sensor 300 Will 
include an analog-to-digital (AID) converter. Thus the num 
ber of content identi?cation numbers available With the ?rst 
encoding scheme is directly dependent upon the precision of 
the A/D converter. 

[0051] Additional encoding schemes are described in 
Dougherty et al.’s copending US. patent application Ser. 
No. (Attorney Docket No. INT1P007), entitled “Methods 
and Systems for Providing Human/Computer Interfaces,” 
Which is incorporated herein by reference in its entirety. 

[0052] Turning next to FIG. 7, a data linked book 350 in 
accordance With one embodiment of the present invention 
Will noW be described. Aprimary purpose of the linked book 
350 is to link a physical book With data such as video and 
audio streams available via an information netWork such as 
the Internet. The linked data is then presented (e.g., dis 
played, played, etc.) on an Internet device such as a WebTV 
or a personal computer. 

[0053] The linked book 350 includes a physical book 352, 
a sensor 353 having an infrared transmitter 354, a plurality 
of pages such as page 356 and a plurality of hot spots such 
as hot spots 358, 360, and 362. The physical book 352 
appears conventional to a vieWer in that the book 352 ?ips 
open to the different pages, each of Which provide mean 
ingful information in the form of text and graphics. In the 
example of FIG. 7, the physical book 352 is opened to the 
page 356 entitled “Weather Report.” Thus the user should 
immediately realiZe that the Weather Report page 356 is 
electronically linked to Weather report information available 
over the corresponding information netWork. In the embodi 
ment of FIG. 7, each of the hot spots represents a uniform 
resource locator (URL). As Will be appreciated, a URL is the 
addressing mechanism used by the Internet to correspond to 
a unique Internet address. A URL, together With any other 
desired information, is encoded Within each hot spot accord 
ing to a selected encoding scheme such as a spectral encod 
ing or bar code scheme. 

[0054] When the user engages the sensor 353 With a 
desired hot spot, the sensor 353 decodes the content of the 
hot spot, performs any necessary interpretation and other 
local functions, and then transmits the URL to the computer 
system 370. The computer system 370 then uses the URL 
and other received information to doWnload the desired data 
from the Internet, presenting such data to the user in the 
proper form. For example, a video stream may be displayed 
on the computer screen of the computer system 370. 

[0055] Turning next to FIG. 8, a data linked globe 400 in 
accordance With yet another embodiment of the present 
invention Will noW be described. The data linked globe 400 
includes both a sensor 402 having an infrared transmitter 
404 and a plurality of hot spots 406. The data linked globe 
400 of FIG. 8 presents a spherical earth map. Encoded 
Within the hot spots 406 are linking data. The linking data of 
FIG. 8 may take any of a variety of suitable forms. For 
example, similar to the data linked book of FIG. 8, the 
linking data may include a URL. Each hot spot may repre 
sent a toWn, region, province, country, etc. The associated 
URL may direct the computer system 420 to an Internet 
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World Wide Web page produced, e.g., by the Chamber of 
Commerce for that toWn, region, etc. 

[0056] In an alternative embodiment, the computer system 
420 of FIG. 8 maintains a database of geographical and/or 
historical data regarding the region represented by the hot 
spot. The linking data Would then instruct the computer 
system 420 to present the corresponding information 
through the appropriate media interface, e.g., audio and 
video. In yet another embodiment, the linking data stored in 
each hot spot Would contain the bulk of the content, the 
sensor 402 simply transferring this content to the computer 
system 420 Which Would in turn present this information 
through the appropriate media interface. 

[0057] As Will be appreciated, any encoding scheme 
(including those described above) Will have some practical 
upper limit on the quantity of data that may be encoded upon 
a physical medium. Accordingly, certain computer interface 
applications may require more data storage capability than is 
reasonably possible from knoWn encoding schemes. For 
example, only a fraction of the available URLs could be 
encoded utiliZing a standard bar code scheme. HoWever, it 
Would be exceedingly useful to implement a computer 
interface such as the data-linked book 350 described above 
yet somehoW get beyond the limitation imposed by the 
selected encoding scheme. 

[0058] To address this problem, certain embodiments of 
the present invention teach encoding an indirection in a hot 
spot rather than encoding the actual content or the direct 
address of the actual content in the hot spot. As Will be 
appreciated, an indirection is an address that designates the 
storage location of an item of data to be treated as the 
address of an operand, but not necessarily as its direct 
address. By Way of example, reconsider FIG. 8. The content 
encoded Within a hot spot 406 on the data linked globe 400 
may be an address of a given Word processing document 
stored on the computer system 420. Engaging the sensor 402 
With the hot spot 406 Would then result in starting up the 
appropriate Word processor With the given Word processing 
document. More generally, the content encoded Within the 
hot spot 406 can be the address of a computer document 
stored on the computer system 420. The computer document 
could take any suitable form such as a graphics ?le, an audio 
?le, a video ?le, or a Word processing document. Then, 
engaging the sensor 402 With the hot spot 406 Would invoke 
a suitable application for utiliZing or accessing the computer 
document. Additionally, the suitable application may 
execute directly on the computer system 420, or remotely 
across a computer netWork coupled With the computer 
system. As Will be appreciated, encoding an indirection 
Within the hot spots greatly expands the amount of data 
Which can be accessed using the present invention. 

[0059] Turning next to FIG. 9, an interface system 500 for 
linking a hotspot identi?cation (ID) to a particular URL in 
accordance With yet another embodiment of the present 
invention Will be described. The interface system 500 
enables greater capability by storing at a linking Web server 
hotspot IDs mapped to corresponding URLs. Thus, each 
hotspot need only have a URL ID encoded therein, and the 
routing Web service can link each request to the proper 
content Web server. This enables a hotspot to indirect to a 

URL (or any other resource address) than cannot suitably be 
stored by the particular encoding scheme, yet can be suitably 
identi?ed by a URL ID. 
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[0060] To accomplish this, the interface system 500 
includes an encoded physical medium 510, a Wand sensor 
512, a Web device 514, a routing Web server 516, at least one 
other Web server such as a content Web server 518, and a 
computer netWork 520 such as the Internet. The encoded 
physical medium 510 includes a plurality of hotspots 530. 
Each hotspot 530 has certain information encoded therein 
including a particular URL ID. The sensor 512 is operable 
to decode the certain information present in each hotspot 
530 and transmit the decoded certain information to the Web 
device 514. The Web device 514 in turn is operable to 
forWard the particular URL ID to the routing Web server 516 
of the computer netWork 520. The location or URL of the 
routing Web server 516 may be encoded in the hotspot 530, 
added into the decoded certain information by the Wand 
sensor 512 prior to transmission to the Web device, or 
provided by the Web device 514. As Will be appreciated, the 
Web device 514 may be any suitable mechanism such as a 
set-top Web device, a personal computer, etc. 

[0061] The routing Web server 516 includes a computer 
readable medium 540 Wherein the routing Web server 516 
maintains a Web page database 542 and a service access log 
544. The Web page database 542 provides a correspondence 
betWeen the various URL IDs and the “real” content Web 
pages such as content Web pages 550 found on the content 
Web server 518. Within the service access log 544 the 
routing Web server 516 logs every Wand sensor access. The 
information in the service access log 544 can be utiliZed for 
billing, developing customer data, etc. 

[0062] With reference to FIG. 10, a method 600 for 
linking the user With the proper URL Will noW be described. 
In an initial step 602, the Wand sensor 512 decodes the 
certain encoded information measured from a selected 
hotspot 530. In a next step 604, the Wand sensor 604 
performs any translation of the certain decoded data neces 
sary and transmits the translated data to the Web device 514. 
The translation may involve, e.g., attaching the URL of the 
routing Web server 516 to a decoded URL ID and marshaling 
the certain decoded data into a format suitable for transmis 
sion. 

[0063] Once the Web device 514 receives the URL ID, in 
a step 606 the Web device 514 transmits the URL ID over the 
Internet to the routing Web server 516. The transmission step 
606 is essentially a request for content. Upon receipt of the 
URL ID, in a step 608 the routing Web server 516 logs the 
access Within the service access log 544 for later or imme 
diate use in performing billing, tracking, etc. Then in a step 
610, the routing Web server 516 utiliZes the Web page 
database 542 to redirect the Web device’s content request to 
the corresponding Web page provided by the content Web 
server 518. In response, in a step 612, the content Web server 
518 provides the indicated content to the Web device 514. 
The indicated content may be provided to the Web device 
514 directly over the Internet, or may be redirected through 
the routing Web server 516 for additional tracking, etc. 

[0064] As Will be appreciated, the interface system 500 of 
FIG. 9 is not limited to the particular Internet application 
described above. For example, those skilled in the art Will 
understand that the principles described above are Well 
suited for use in providing content over a variety of different 
netWork formats; particularly they are not limited to Web 
pages and the Internet. Hence, in more general terms, it is 
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contemplated that the interface system 500 has a network 
device (instead of a web device), a routing server (instead of 
a routing web server), and a content server (instead of a 
content web server). Additionally, the interface system 500 
may be designed such that the web device 514 has the 
databases necessary for interpreting content requests and 
directly forwarding them to the content server. In such an 
embodiment, the routing server would not be necessary. 

[0065] While this invention has been described in terms of 
several preferred embodiments and a number of speci?c 
examples, there are alterations, permutations, and equiva 
lents which fall within the scope of this invention. 

[0066] As will be appreciated, the variety of physical 
medium upon which content may be encoded according to 
the present invention is almost limitless, ranging from toys 
to tools to industrial parts and beyond. Still further, the hot 
spots may be encoded regions displayed upon a computer 
monitor, television screen, or the like. 

[0067] Likewise, the nature of content that may be 
encoded in the hot spots is unconstrained. The content may 
be abstract or concrete. Aconcrete eXample arises in the case 
of industrial parts where the encoding could be both 
machine and human readable and geared towards assisting 
in an automated training system. Under the training system, 
the worker checks the code on the part to determine the 
correct assembly order or obtain other information about the 
part. Thus, with training, the worker would need to use the 
sensor only when she encounters a code that she is unfa 
miliar with. 

[0068] In certain applications, the nature of the content 
encoded within different hotspots varies. For eXample, a 
particular encoded physical medium may have a plurality of 
different types of hotspots such as indirection hotspots, 
direct content hotspots, and a document ID hotspot. Indi 
rection hotspots have indirections encoded therein and thus 
once decoded, a mapping from the indirection to the desired 
content must be performed. Direct content hotspots are 
encoded with either direct addresses of the desired content 
or the desired content itself. The document ID hotspot 
provides an indication of the identity of the encoded physi 
cal medium. 

[0069] It is further contemplated that the sensor may take 
many different forms. For eXample, rather than a wand or 
portable sensing device, the sensor may be a stationary 
device where the encoded object is passed under or near the 
stationary sensor in order to cause engagement. 

[0070] Therefore it is desired that the appended claims be 
interpreted as including all such alterations, permutations, 
and equivalents as fall within the true spirit and scope of the 
present invention. 

What is claimed is: 
1. An interface system for providing content to a user via 

a computer network, the interface system comprising a 
routing server, the routing server including a computer 
readable medium having a database maintained by the 
routing server, the database storing entries each comprising 
a content address and a content identi?cation number (ID), 
each content ID corresponding to a particular content 
address, each particular content address directing to a par 
ticular content accessible over the computer network, 
wherein the routing server responds to a request for content 
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in the form of a given content ID by redirecting the request 
for content to a given content address corresponding to the 
given content ID. 

2. An interface system as recited in claim 1 wherein the 
computer readable medium further has a service access log 
maintained by the routing server, the service access log 
storing information regarding content requests. 

3. An interface system as recited in claim 1 further 
comprising: 

an encoded physical medium including an indirection 
hotspot having a content ID encoded therein; and 

a sensor operable for decoding the content ID encoded 
within the indirection hotspot 

4. An interface system as recited in claim 3 wherein the 
sensor is operable to transmit the decoded content ID, the 
interface system further comprising a network device 
capable of receiving the decoded content ID and transmit 
ting the decoded content ID over the computer network to 
the routing server. 

5. An interface system as recited in claim 4 wherein the 
computer network includes the Internet, an entry in the 
database corresponds to a web page, and the entry’s content 
address includes a uniform resource locator (URL) for the 
web page. 

6. An interface system as recited in claim 4 further 
comprising a content server coupled with the routing server 
via the computer network, the content server storing content 
identi?ed by an entry in the database, the content server 
operable to provide content to the network device. 

7. An interface system as recited in claim 3 wherein the 
encoded physical medium further includes a document iden 
ti?cation hotspot having an indication of identity for the 
encoded physical medium encoded therein, the sensor oper 
able for decoding the indication of identity for the encoded 
physical medium. 

8. An interface system as recited in claim 3 wherein the 
indirection hotspot is one of a plurality of indirection 
hotspots formed on the encoded physical medium. 

9. An interface system as recited in claim 3 wherein the 
indirection hotspot is one of a plurality of hotspots formed 
on the encoded physical medium, and at least one of the 
plurality of hotspots has information other than a content ID 
encoded therein. 

10. An interface system as recited in claim 3 wherein the 
encoded physical medium includes at least one page having 
teXt and graphics. 

11. An interface system as recited in claim 3 wherein the 
encoded physical medium is a spherical object. 

12. An interface system as recited in claim 3 wherein the 
encoded physical medium is an article of apparel. 

13. An interface system as recited in claim 3 wherein the 
encoded physical medium is packaging material. 

14. An interface system as recited in claim 1 further 
including a content server coupled with the routing server 
via the computer network, the content server storing content 
identi?ed by an entry in the database, the content server 
operable to provide content to the network device. 

15. An interface system as recited in claim 1 wherein an 
entry in the database corresponds to a web page, the entry’s 
content address including a uniform resource locator (URL) 
for the web page. 



US 2002/00025 98 A1 

16. An interface system for providing content to a user, 
the interface system comprising: 

a computer system having a computer readable medium; 

an encoded physical medium including an indirection 
hotspot having an indirection encoded therein, the 
indirection designating a storage location on the com 
puter readable medium, the storage location providing 
a computer instruction initiating the providing of con 
tent to the user; 

a sensor operable to decode the indirection encoded in the 
indirection hotspot, the sensor further operable to trans 
mit the decoded indirection to the computer system. 

17. An interface system as recited in claim 16 Wherein the 
storage location on the computer readable medium provides 
an address to a computer document. 

18. An interface system as recited in claim 17 Wherein 
When the user engages the sensor With the indirection 
hotspot, the computer responds by invoking an application 
suitable for accessing the computer document. 

19. An interface system as recited in claim 18 Wherein the 
application is eXecuted on the computer system. 

20. An interface system as recited in claim 18 Wherein the 
computer document is a Word processing document and the 
application is a Word processor suitable for vieWing the 
Word processing document. 

21. An interface system as recited in claim 17 Wherein the 
computer document is a graphics ?le and the application is 
suitable for displaying the graphics ?le to the user. 

22. An interface system as recited in claim 17 Wherein the 
computer document is an audio ?le and the application is 
operable to play the audio ?le thereby providing audio 
feedback to the user. 

23. An interface system as recited in claim 17 Wherein the 
computer document is an video ?le and the application is 
operable to play the video ?le thereby providing visual 
feedback to the user. 

24. Amethod for providing a user content over a computer 
netWork, the method comprising the steps of: 

a) receiving at a routing Web server a uniform resource 
locator (URL) identi?cation number (ID) transmitted 
over the computer netWork by a Web device, the receipt 
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of the URL ID constituting receipt of a request for 
content available at a URL corresponding to the URL 

ID; 
b) determining at the routing Web server the URL that 

corresponds to the URL ID; 
c) redirecting the request for content to a content Web 

server identi?ed by the URL; and 

d) providing the Web device With the requested content. 
25. A method for providing a user content as recited in 

claim 24, the method further comprising the folloWing steps 
performed prior to steps a)-d): 

measuring and decoding a hotspot present on an encoded 
physical medium, the hotspot having the URL ID 
encoded therein; 

transmitting the URL ID to the Web device; and 

transmitting the URL ID from the Web device to the 
routing Web server over the computer netWork; 

26. A method as recited in claim 24 Wherein the step of 
determining at the routing Web server the identity of the 
URL that corresponds to the URL ID includes the substep of 
searching for the URL ID entry in a database stored on the 
routing Web server. 

27. A method as recited in claim 24 Wherein the step of 
providing the Web device With the requested content 
includes the substep of transmitting the content directly from 
the content Web server to the Web device. 

28. A method as recited in claim 24 Wherein the step of 
providing the Web device With the requested content 
includes the substep of transmitting the content indirectly 
from the content Web server to the Web device by routing the 
content through the routing Web server. 

29. Amethod as recited in claim 24 further comprising the 
step of logging each request for content at the routing Web 
server. 

30. Amethod as recited in claim 28 further comprising the 
step of logging each request for content at the routing Web 
server. 

31. Amethod as recited in claim 28 further comprising the 
step of logging each occurrence of content being routed 
through the routing Web server. 

* * * * * 


