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FIG. 2 is a block diagram illustrating a first embodiment of 
the present invention, in which intra-workinformation is used 
to identify the work. 

FIG. 3 is a block diagram illustrating a second embodiment 
of the present invention, in which intra-work information is 
used to identify the work. 

FIG. 4 is a block diagram illustrating a third embodiment of 
the present invention, in which intra-workinformation is used 
to identify the work. 

FIG. 5 is a process bubble diagram of operations that may 
be performed in accordance with another version of the 
present invention, in which extra-work information is used to 
identify the work. 

FIG. 6 is a block diagram illustrating a fourth embodiment 
of the present invention, in which extra-work information is 
used to identify the work. 

FIG. 7 is a block diagram illustrating a fifth embodiment of 
the present invention, in which extra-work information is 
used to identify the work. 

FIG. 8 is a block diagram illustrating an environment in 
which the present invention may operate. 

FIG. 9 is an exemplary data structure in which extra-work 
information is associated with a work identifier. 

FIG. 10 is an exemplary data structure including work 
related actions. 

§4. DETAILED DESCRIPTION 

The present invention may involve novel methods, appa 
ratus and data structures for identifying works without the 
need of embedding signals therein. Once identified, such 
information can be used to determine a work-related action. 
The following description is presented to enable one skilled in 
the art to make and use the invention, and is provided in the 
context of particular embodiments and methods. Various 
modifications to the disclosed embodiments and methods will 
be apparent to those skilled in the art, and the general prin 
ciples set forth below may be applied to other embodiments, 
methods and applications. Thus, the present invention is not 
intended to be limited to the embodiments and methods 
shown and the inventors regard their invention as the follow 
ing disclosed methods, apparatus, data structures and any 
other patentable subject matter to the extent that they are 
patentable. 

§4.1 FUNCTIONS 

The present invention functions to identify a work without 
the need of inserting an identification code into a work. The 
present invention may do so by (i) extracting features from the 
work to define a feature vector, and (ii) comparing the feature 
vector to feature vectors associated with identified works. 
Alternatively, or in addition, the present invention may do so 
by (i) accepting extra-work information, such as the time of a 
query or of a rendering of the work, the geographic location at 
which the work is rendered, and the station that the audience 
member has selected, and (ii) use such extra-work informa 
tion to lookup an identification of the work. In either case, an 
identification code may be used to identify the work. 
The present invention may then function to use such an 

identification code to initiate a work-related action, such as 
for work-related commerce methods and/or to increase audi 
ence interest by facilitating audience interaction and/or par 
ticipation. 

§4.2 EMBODIMENTS 

As justintroduced in $4.1 above, the present invention may 
use intra-work information and/or extra-work information to 
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6 
identify a work. Once identified, such identification can be 
used to initiate an action, such as an action related to com 
merce, or facilitating audience participation or interaction. 
Exemplary embodiments of the present invention, in which 
work is recognized or identified based on intra-work infor 
mation, are described in $4.2.1. Then, exemplary embodi 
ments of the present invention, in which workis recognized or 
identified based on extra-work information, are described in 
§4.2.2. 

$4.2.1 Embodiments in which Work is Recognized Based 
on Intra-Work Information, Such as a Feature Vector 

Operations related to this embodiment are described in 
$4.2.1.1 below. Then, various architectures which may be 
used to effect such operations are described in $4.2.1.2. 

$4.2.1.1 Operations and Exemplary Methods and Tech 
niques for Effecting Such Operations 

FIG. 1 is a process bubble diagram of operations that may 
be performed in accordance with one version of the present 
invention, in which intra-work information is used to identify 
the work. As shown, a work-identification information stor 
age 110 may include a number of items or records 112. Each 
item or record 112 may associate a feature vector of a work 
114 with a, preferably unique, work identifier 116. The work 
identification information storage 110 may be generated by a 
database generation operation(s) 120 which may, in turn, use 
a feature extraction operation(s) 122 to extract features from 
a work at a first time (WORK.sub.(a)tl), as well as a feature 
to-work identification tagging operation(s) 124. 

Further, work identifier-action information storage 130 
may include a number of items or records 132. Each item or 
record 132 may associate a, preferably unique, work identi 
fier 134 with associated information 136, such as an action for 
example. The work identifier-action information storage 130 
may be generated by a database generation operation(s) 138 
which may, for example, accept manual entries. 
As can be appreciated from the foregoing, the work-infor 

mation storage 110 records 112 and the work identification 
action 130 records 132 can be combined into a single record. 
That is, there need not be two databases. A single database is 
also possible in which the work identifier, or a feature vector 
extracted from the work, serves as a key and the associated 
field contains work-related information, such as a URL for 
example. 
The feature extraction operation(s) 140 can accept a work, 

such as that being rendered by a user, at a second time 
(WORK.sub.(alt2), and extract features from that work. The 
extracted features may be used to define a so-called feature 
Vector. 

The extracted features, e.g., as a feature vector, can be used 
by a feature (vector) lookup operation(s) 150 to search for a 
matching feature vector 114. If a match, or a match within a 
predetermined threshold is determined, then the associated 
work identifier 116 is read. 
The read work identifier can then be used by a work 

associated information lookup operation(s) 160 to retrieve 
associated information, such as an action, 136 associated with 
the work identifier. Such information 136 can then be passed 
to action initiation operation(s) 170 which can perform some 
action based on the associated information 136. 

$4.2.1.1.1 Exemplary Techniques for Feature Extraction 
When the user initiates a request, the specific television or 

radio broadcast or printed commercial, each of which is 
referred to as a work, is first passed to the feature extraction 
operation. The work may be an image, an audio file or some 
portion of an audio signal or may be one or more frames or 
fields of a video signal, or a multimedia signal. The purpose of 
the feature extraction operation is to derive a compact repre 






















