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(57) ABSTRACT 

The claimed invention enables digital asset management that 
is responsive to a user's interactions with digital assets. Based 
on the users interaction, the invention generates a ranking of 
the digital assets that is intended to reflect the value of the 
digital assets to the user. The ranking is based in part on the 
access frequency and recency, and the number and types of 
uses of the digital assets. An access hierarchy is derived from 
the ranking that stores the digital assets so that the higher 
ranked digital assets are more easily accessed than the lower 
ranked digital assets. 
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METHOD AND SYSTEM FORMANAGING 
DIGITAL SHEETS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 13/488,151 filed on Jun. 4, 2012 which is a 
Continuation of and claims priority to U.S. application Ser. 
No. 12/371,770, filed 16 Feb. 2009, which is a Continuation 
of and claims priority to U.S. application Ser. No. 1 1/428, 
350, filed 30 Jun. 2006, which issued as U.S. Pat. No. 7,526, 
728 on 28 Apr. 2009, which is a Continuation of and claims 
priority to U.S. application Ser. No. 10/631,343, filed 30 Jul. 
2003, which issued as U.S. Pat. No. 7,082,573 on 25 Jul. 
2006, which are each incorporated are incorporated by refer 
ence herein in their entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Technical Field 
0003. The invention relates to the field of data storage and 
management. More particularly, the invention relates to a 
method and system for managing digital assets. 
0004 2. Description of the Prior Art 
0005. During the ordinary course of downloading, saving, 
and retrieving digital data on a device Such as a personal 
computer, a user is regularly faced with the challenge of how 
to store newly acquired data in Sucha manner that the user can 
most effectively access such data in the future. Over time, as 
the user progressively accumulates more data on the com 
puter, the difficulty in organizing data storage can become 
increasingly acute. 
0006 For example, a user may have a collection of digital 
images stored on the computer. If the user organizes the 
images into a separate folder devoted exclusively to digital 
photographs and other images the user eliminates the aggra 
vation of having to sort through music files or text files to find 
a desired digital image. However, as the collection of images 
grows it becomes increasingly burdensome to organize the 
storage of files in Such a manner that the user can quickly and 
efficiently access images of interest. 
0007. One storage strategy the user might employ is to 
create folders organized according to user-assigned criteria, 
such as by source, date, or subject matter. One benefit of this 
approach is that the organization makes sense to the user 
because he dictated the underlying criteria. One downside, 
however, is that creating and maintaining folders in this man 
ner is a labor-intensive practice. Furthermore, as the number 
of different folders increases, the organizational complexity 
can hinder the rapid acquisition of a desired image. This 
organizational strategy is also relatively inflexible. If the user 
decides to change the organizational criteria for the folders, 
then all of the original organizational efforts must be dupli 
cated using new criteria. 
0008 Another storage strategy is to organize all of the 
digital images by date of creation. Storage by date of creation 
can be accomplished automatically without requiring the user 
to organize the storage manually. Furthermore, no matter how 
many images are stored, the organization of the stored images 
is relatively simple. However, as the number of images grows, 
it becomes increasingly laborious for the user to access a 
desired image, especially if the user cannot recall its creation 
date. Also, the date of creation might not have any correlation 
to the value or desirability of an image to the user. 
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0009 What is needed is a method and a system for man 
aging digital assets that reflects the Subjective worth of the 
digital assets to the user automatically, based on the user's 
manipulation of the digital assets. 

SUMMARY OF THE INVENTION 

0010. In one embodiment of the invention, a method and a 
system are provided for managing digital assets based on a 
user's pattern of interaction with the digital assets. The user's 
interaction with the digital assets is monitored to track the 
extent of use and the specific types of use of the digital assets, 
which are stored in memory. A ranking module ranks the 
digital assets based on the nature and extent of the user's 
interactions with the digital assets. An access hierarchy is 
created based on the ranking so that digital assets more highly 
ranked are stored in memory in Such a manner that they are 
more easily accessed than lower ranked digital assets. The 
ranking can be based on, for example, the types of uses made, 
and the frequency, recency and number of uses made of the 
digital assets. The different types of uses considered in rank 
ing the digital assets include, but are not limited to passive 
playback or viewing, file sharing, transport, and editing. 
Additionally, the user can assign a value to each digital asset 
that represents the subjective worth of each digital asset to the 
user. These values can be factored into rank the digital assets. 
0011. In one embodiment the invention, a technique is 
provided for dampening volatility when re-ranking of digital 
assets. In this embodiment, scores are assigned to the digital 
assets based on the usage pattern for each digital asset. Sub 
sequently, the digital assets are re-ranked only if the score of 
one of the digital assets exceeds the score of another previ 
ously higher ranked digital asset by a predetermined thresh 
old. Optionally, the user can set the threshold according to the 
user's subjective tolerance for volatility. 
0012. In another embodiment, the invention is used to 
manage digital images. Ranking of the digital images can be 
performed to distinguish the different types of user manipu 
lations. For example, different scores can be assigned for 
viewing, sharing, editing, and transporting (importing or 
exporting) digital images. 
0013 Another embodiment of the invention manages 
digital audio files. Ranking of the digital audio files can also 
be performed to distinguish different types of user manipula 
tions so that different scores can be assigned for playback, 
sharing, transporting, or editing of an audio file. 
0014) Another embodiment of the invention manages Uni 
form Resource Locators (URL). One aspect of this embodi 
ment enables the user to access multiple devices on a network 
by storing the navigation history of a Web browsing session at 
a location that is accessible to each of the network devices. 
When the user initiates a second Web browsing session on a 
network device other than the one used during the first ses 
Sion, the navigation history for the first session is downloaded 
to the second network device. Storing the navigation history 
at a network-wide accessible location enables the use of the 
access hierarchy from multiple locations on the network. 
0015. One advantage of the invention lies in its ability to 
react to a user's changing preferences with regard to the 
digital assets over time, as identified by the user's changing 
patterns of use and access of those digital assets. For example, 
as the user begins to access a digital asset more frequently, 
that digital asset is stored so as to enable more efficient access 
to that digital asset. 
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0016. Another advantage of the invention is that it can be 
economically implemented because the monitoring and rank 
ing of the digital assets can be accomplished without the need 
for Substantial processing requirements. 
0017. Another advantage of the invention is that the re 
ranking of digital assets can be performed to modulate the 
Volatility in the ranking of the digital assets in the access 
hierarchy. 
0018. Another advantage of the invention is that the user is 
able to obtain the benefits of the access hierarchy from any 
number of devices on a computer network. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a schematic diagram of a computer net 
work within which the invention may be practiced; 
0020 FIG. 2 is a block diagram of one embodiment of the 
invention showing components of a device connected to the 
network illustrated in FIG. 1; 
0021 FIG. 3 is a flow diagram illustrating the method for 
managing digital assets according to the invention; 
0022 FIG. 4 is a flow diagram illustrating a method for 
managing URLs in a navigation history according to the 
invention; 
0023 FIG. 5 is a schematic diagram illustrating the opera 
tion of an embodiment of the invention for managing digital 
images; 
0024 FIG. 6 is a schematic diagram illustrating the opera 
tion of an embodiment of the invention for managing URL's 
in a web navigation history; and 
0025 FIG. 7 is a flow diagram illustrating a preferred 
embodiment of the invention for managing URLs in a web 
navigation history. 

DETAILED DESCRIPTION OF THE INVENTION 

0026. In one embodiment, the invention operates in the 
environment of a computer network to facilitate the manage 
ment of digital assets in a manner that is responsive to a user's 
interactions with the digital assets. As shown in FIG. 1, first, 
second, and third computers 10, 12, and 14 are interconnected 
via a server/router 16. Any number of different network 
devices can be substituted for the personal computers, includ 
ing CD, MP3, and DVD players and the like. A router can be 
substituted for the server/router 16 as well. The server/router 
is connected to a publicly accessible network, such as the 
Internet 18. 

0027. With reference to FIG. 2, the components of the 
presently preferred system for managing digital assets com 
prise a memory 20 that is used to store digital assets 22. The 
memory can be any of a number of well-known types of 
memory, including magnetic media, random access memory 
(RAM), optical media, or the like. In the embodiment illus 
trated in FIG. 1, the memory 20 can be resident in one of the 
personal computers 10-14, it can be located on the server/ 
router 16, or it can be distributed amongst the different net 
worked devices. In the preferred embodiment, the memory is 
commonly accessible to multiple networked devices. For 
example, if the memory 20 is resident on the first personal 
computer 10, it is preferred that second and third computers, 
12 and 14 also have access to the memory 20. 
0028 Digital assets 22 are stored in the memory 20. Digi 

tal assets in the context of the invention include, but are not 
limited to, Uniform Resource Locators (URL), and digital, 
audio, or text files. A processor 24 is provided for accessing 
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and manipulating the digital assets 22. The function of the 
processor can be provided by hardware, Software, or a com 
bination of both. A user interface 26 is provided to enable a 
user to access and manipulate the digital assets. The user 
interface can include a keyboard, mouse, or like device. The 
different types of user manipulations of the digital assets 
possible with the invention include, but are not limited to 
viewing, editing, or transport of digital image files or digital 
audio files. Additional user manipulations include activation, 
sharing, or transport of URLs, i.e. by sending a link attached 
in an email. An audio output 30, Such as a set of audio 
speakers, and a visual output 28, Such as a monitor Screen, are 
provided to present digital audio and image files to the user. 
0029 FIG. 3 illustrates the generic process flow for a 
method for managing digital assets according to the inven 
tion. The method includes the step 32 of monitoring the user's 
manipulation of the digital assets 22. This step includes iden 
tifying the specific type of manipulation performed when the 
user accesses a digital asset. For example, step 22 preferably 
differentiates between editing, sharing, transporting (sending 
or receiving over the network), and passive viewing of a file. 
In step 34 a record is made of the specific types of use made 
for each digital asset. By making this record, it is possible to 
identify which digital assets are most frequently accessed 
and/or manipulated by the user. 
0030. In step 36, the digital assets are ranked based, at least 
in part, on the usage record made in step 34. The ranking takes 
into account the frequency, recency, and number of uses for 
each digital asset. In a preferred embodiment, the ranking 
step 36 also includes referencing a table of user values 
assigned to the different digital assets. The user-assigned 
value reflects the subjective worth of a digital asset to the user. 
For example, if the user has a favorite digital asset, the user 
assigns a high user value to it to ensure that asset is easy to 
access, even if the user infrequently accesses it. 
0031. In a preferred embodiment step, the 36 also takes 
into account what type of user manipulations have been per 
formed on the digital assets. This includes referencing a table 
of values assigned to the different user manipulations of the 
digital assets. This set of user-manipulation values reflects the 
relative importance of the different user-manipulations. For 
example, for digital images, editing might be assigned a 
higher value than simply viewing a digital image. The ranking 
step thus takes into account the frequency, recency, number of 
uses, types of uses, and the user assigned values for each to 
generate a score for each of the digital assets. 
0032. In step 38, the digital assets are stored in memory 20 
based on the ranking generated in step 36. That is, an access 
hierarchy is created in which those digital assets that are most 
highly ranked are stored so that they are more readily 
accessed from memory 20 than those digital assets that are 
lower ranked. In this manner, the method automatically 
responds to digital asset usage patterns by storing the digital 
assets with the overall highest value so they are most easily 
accessed. Steps 36 and 38 can be performed periodically 
while the user is working in an application that uses the digital 
assets. Alternatively, these steps can be performed at the end 
of a user session in the application. As will be discussed more 
fully below, in some embodiments it is desirable to store the 
ranking informationata commonly accessible location on the 
network so that the user can efficiently access the highest 
value digital assets regardless of which device the user 
employs. In step 40, the process continues to monitor the use 
of digital assets. 
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0033. One potential drawback to ranking the digital assets 
is that the ranking might become overly Volatile. Excessive 
volatility would result in dramatic reshuffling of the ranking 
that does not necessarily correspond to the real value of the 
digital assets to the user. One measure that can partially 
counteract Such volatility is the user-assigned value provided 
for each of the digital assets. A high user assigned value 
provided for a digital asset infrequently accessed, but highly 
valued by the user, can help to maintain a relatively high 
ranking, for Such digital asset even in the absence of much 
SC. 

0034. Another volatility dampening measure is provided 
by step 42. In the process of generating the ranking, a score is 
assigned to each digital asset based on the user-assigned value 
and usage of the digital assets, e.g. recency, frequency, total 
number of uses, and types of usage. Step 42 queries whether 
the score of any digital asset exceeds the score of another 
previously higher ranked digital asset by a predetermined 
threshold. If not, the ranking is left unchanged and the process 
returns to the monitoring at step 40. Only if the threshold is 
exceeded does the process move to storing the assets at step 
38 based on the re-ranking of the assets at step 42. In a 
preferred embodiment, the threshold can be adjusted by the 
user according to the level of volatility acceptable to the user, 
e.g. by a user operated control in the system user interface, or 
it may be automatic/applied based upon a fixed value embed 
ded in the system. 

Management of Digital Image and Audio Files 
0035. In one embodiment, the digital asset management 
invention is used to manage digital files, such as digital image 
or audio files. Step 44 allows the user to configure the digital 
asset management system according to the user's specifica 
tions. This includes allowing the user to assign values to each 
of the files, whether audio or digital, that represent the sub 
jective value of each file to the user. When the user first starts 
a collection of digital image files or audio files, he can choose 
to assign a user-value to each file. Thereafter, as the user adds 
more digital image and audio files, the user can be presented 
with the option of assigning a user-value to each newly added 
file. The user-assigned values enable the user to influence the 
ranking of the files regardless of how frequently the user 
access or manipulates them. 
0036 Preferably step 44 also allows the user to tailor 
digital asset management by modulating the Volatility in the 
ranking of digital assets. As discussed above, ranking of 
digital assets is dictated in part by the frequency of the use of 
the assets. If the ranking is too sensitive to the frequency of 
use of the digital assets, the dramatic re-ranking of the digital 
assets may be disruptive to the user. The user can set a mini 
mum threshold score differential that must be exceeded 
before one digital asset can be re-ranked ahead of a previously 
higher ranked digital asset. Alternatively, the user can rely on 
a default threshold setting. 
0037. In step 46, the user's activity is recorded with 
respect to the digital image and audio files. For example, for 
audio files this step includes recording whether the user 
merely played back an audio file, or edited, shared, trans 
ported, or received the audio file. The invention allows for a 
distinction between these user-activities so that some activi 
ties imbue the audio file with a higher value than others. For 
example, the act of editing an audio file might generate a 
higher score for a digital audio file than simply playing back 
the file. For a digital image file, the act of sharing the file with 
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another network device might generate a higher score for that 
file than viewing or printing the image. The different user 
activities associated with digital image files include, but are 
not limited to, editing, printing, sharing, viewing, transmit 
ting and receiving. The relative values assigned to the differ 
ent user-activities are a matter of choice for the user and are 
not critical to the invention. 

0038. In a preferred embodiment, the step 46 also includes 
recording the frequency, recency, and total number of user 
activities with respect to the digital assets. The more recently 
the user viewed a digital image, the higher the score for that 
image would be. Likewise, the higher the frequency or total 
number of viewings (or any other activity), the higher the 
score for that digital image would be. The invention learns 
which digital assets are most important to the viewer based on 
the users interaction with the digital assets. For example, the 
user might listen to a song saved in an audio file with great 
frequency for a time but then grow bored with it and subse 
quently rarely play it back. As the users frequency of access 
decreases, the score of the audio file declines. 
0039. In step 48 a decision is made whether to re-rank the 
digital image and/or digital audio files based on their usage 
scores. FIG. 5 provides a simple example of a ranking deci 
sion according to the invention. Three digital image files A, B, 
and C are shown. In this example, the act of viewing is 
assigned a score often, the act of editing is assigned the score 
of twenty, the act of printing is assigned the score of five and 
each digital image file has a user-assigned personal score. 
Two separate user sessions (1 and 2) are shown. In session 1, 
the user assigned image A a personal score of seven, viewed 
image A three times, edited it five times, and printed it once 
for a total score of 112. In session 1, for image B the user 
assigned the image a personal score of six, viewed the image 
twice, edited it once, and printed it three times for a score of 
91. For image C, in session 1 the user assigned the image a 
personal score of five, viewed it twice, and printed it once for 
a score of 30. At the end of session 1, the ranking of the digital 
images is A followed by B, with C being ranked the lowest. 
0040. After session 2, image A had a score of 32, image B 
had a score of 91, and image C had a score of 35. Assuming 
the minimum threshold for re-ranking the digital image files 
is a score differential of at least ten points between two 
different image files in a given session, the ranking after 
session 2 is B with a score of 91, A with a score of 32 followed 
by C with a score of 35. In this example, for C to have 
Surpassed A in the rankings would have required image C to 
have scored at least ten points higher than image A, or higher 
than 42. Image B surpassed image A in the rankings because 
its score of 91 exceeded the score for image A by more than 
the ten-point minimum threshold. A simple example has been 
used here for illustrative purposes, but more Sophisticated and 
well known score calculations and comparisons that account 
for frequency of use and total number of uses and recency of 
use can be used to rank digital assets. 
0041 An access hierarchy is then formulated in step 50 
from the rankings so that the digital images are stored in Such 
a manner that the highest ranked images are more easily 
accessed than the lower ranked images. In the example shown 
in FIG. 5, the decision was made to re-rank the digital image 
files because at least one digital image file (B) had a suffi 
ciently higher score than another previously higher ranked 
image file (A). If that were not the case, i.e. no image file had 
a score that exceeded the score of a previously higher ranked 
digital image by the minimum threshold, then the decision 



US 2013/0073S65 A1 

would have been made not to re-rank the digital image files, 
and the process would return to step 46 to continue recording 
the user's access to, and use of the digital image files. 
0042. In step 50, a new access hierarchy is created to store 
the higher ranked digital image and/or audio files in a manner 
that makes them more easily accessed than the lower ranked 
digital image files, e.g. because of latency due to access times, 
for example, to fast, local storage vs. remote archival storage. 
In the example shown in FIG. 5, only three images were 
discussed for the sake of simplicity. However, when many 
images are stored by a user it may become critical to reserve 
the most easily accessed data storage for the most highly 
valued images, while storing the less valued images in less 
accessible data storage. 

Management of URLs in Web Navigation History 
0043. In another embodiment, the invention can be used as 
an alternative to the "Favorites' list in Web browsers. As a 
user navigates through a Web browsing session a record of the 
navigation history is made. In addition to a simple list of 
URL's for Web sites visited, the history preferably also 
includes the frequency with which each Web site was visited, 
the total number of visits, the duration of each visit, and the 
amount of time since the most recent visit to each Web site. 
The navigation history can further include a record of any 
Web sites from which data was downloaded and whether that 
data were edited or shared by the user. 
0044) The URL management embodiment also allows the 
user to have some direct influence on the ranking of digital 
assets by providing the user the option to assign personal 
scores to each URL in the navigation history. If the user elects 
not to assign a personal score a default score may be assigned 
to a URL. In one embodiment, the user is provided with an 
option to set a minimum differential threshold that must be 
exceeded for a re-ranking to occur. This feature enables the 
user to modulate the Volatility in the re-ranking process. 
0045. A simplified illustration of the URL management 
embodiment of the invention is provided in FIG. 6. Three web 
sites A, B, and C are included in the Web navigation history. 
Two Web navigation sessions have been performed, session 1 
and session 2. In session 1, Web site A was visited most 
recently one day ago and was visited at a frequency of four 
times per day for an average duration offive minutes for each 
visit. Data downloaded from Website A was edited or shared 
once during session 1. The user assigned the URL for Web site 
A a personal score of eight. The user-assigned personal score 
for each URL helps to determine a ranking of the URLs. 
0046. In the example illustrated in FIG. 6, the recency of a 
URL is factored by assigning ten points for a Web site visit on 
the day of the ranking, eight points for a one-day period since 
the last visit, six points for a two-day period since the last 
visit, four points for a three-day period, two points for a 
four-day period, and Zero points for a five-day or greater 
period since the last visit. The average duration of each visit, 
in minutes, is multiplied by a factor of two for each minute. 
Thus, an average duration of five minutes for a visit to a Web 
site would contribute ten points to the score of the corre 
sponding URL. 
0047. After Web navigation session 1, taking into account 
the recency, frequency, average duration of visits, whether 
data from the web sites was edited or shared, and the user 
assigned personal scores of the Web sites, the ranking of the 
Web sites is as shown (total score in brackets): Web site A 
(56), Web site B (31.5), and Web site C (29). 
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0048. The notion of a Web navigation session in this con 
text can be used to describe a fixed period, for example one 
week or one day, at the end of which the ranking of Web sites 
is performed. In one embodiment, if a URL has not been 
activated within a predetermined period of time, for example 
one month, that URL is removed from the list of ranked 
URLS. 

0049. It is well known that the Web browsing habits of 
users change over time. Some of this change is seasonal, i.e. 
a Web site for ski conditions would not be accessed during the 
Summer, and some of this has to do with trends and fads that 
come and go. At the end of the Web browsing session 2 in FIG. 
6 it is evident that the user's Web browsing pattern has 
changed significantly. For example, the frequency of visits to 
Web site A decreased from four per day to 1.5 per day, 
whereas the frequency of visits to Web sites Band C increased 
from 0.5 per day to two per day, and one per day to five per 
day, respectively. 
0050. To modulate the volatility in the ranking of URLs in 
this embodiment of the invention, a Volatility dampening 
procedure is provided. Unless the score of at least one URL 
exceeds the score of another previously higher ranked URL 
by a minimum threshold, the URL in the list is not re-ranked. 
In the example shown in FIG. 6, assuming the minimum 
threshold was a five point score differential, the URL's for 
Web sites A, B, and C is not re-ranked because the score 
differential between Web site A (45.5) and web sites B and C 
(both 49) is less than five. This serves the user by preserving 
a certain amount of familiarity in the order of the list. If the 
minimum threshold is exceeded, the order of the URLs in the 
list is rearranged. The URLs can be presented to the user as 
a drop down menu from a tool bar in the browser. In a pre 
ferred embodiment, the user can adjust the minimum thresh 
old according to the users tolerance for re-ranking Volatility. 
0051. Another embodiment of the invention is shown in 
FIG. 7. Users frequently employ any number of different 
network devices in different navigation sessions. The 
embodiment shown in FIG. 7 allows the user to benefit from 
the invention regardless of which network device is used. In 
the step 52, a navigation session history is created to reflect 
the URL's activated during a user's navigation session on a 
first network device. In addition to a simple list of activated 
URLs, the navigation history can include Such information 
as the recency, number and frequency of access, whether the 
URLs were shared or transported, and the length of time 
spent at each Web page. In another embodiment, the naviga 
tion history created in the step 52 can include an access 
hierarchy of URLs. The access hierarchy can be based on 
frequency, recency, type of use, e.g. whether a page accessed 
by the URL is edited or shared, whether information is down 
loaded from the Web page, and the length of time spent at each 
Web page, as well as user assigned values provided for all or 
some of the URLs. 

0052. In the step 54, the navigation session history is saved 
to a commonly accessible location on a network. For 
example, with reference to FIG. 1, the navigation history can 
be saved to the server/router 16. In the step 56, a second 
navigation session is initiated at a second network device, and 
in the step 58 the navigation session history is downloaded to 
the second network device. During the second navigation 
session a navigation session history is once again created and 
recorded as in steps 42 and 54. As discussed previously, a 
Volatility dampening measure can be employed to minimize 
volatility in re-ranking of URLs. 
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0053 Although the invention is described herein with ref 
erence to the preferred embodiment, one skilled in the art will 
readily appreciate that other applications may be substituted 
for those set forth herein without departing from the spirit and 
Scope of the present invention. Accordingly, the invention 
should only be limited by the Claims included below. 

1. A method for managing digital assets across a network, 
comprising the steps of 

providing at least one memory that is accessible to each of 
a plurality of devices associated with the network, 
wherein each of the at least one memory has an access 
time associated therewith: 

Mar. 21, 2013 

monitoring interactions with the digital assets by a user 
through at least one of the plurality of devices, to track 
the extent of use and specific types of use of the digital 
assets by the user; 

ranking the digital assets based on the monitored interac 
tions; and 

providing hierarchical storage of the ranked digital assets 
in the at least one memory based on the ranking step, 
wherein highly ranked digital assets are accessed in less 
time from the at least one memory than lower ranked 
digital assets. 

2-21. (canceled) 


