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AUTOMATED DOCUMENT FILING AND PROCESSING METHODS AND 

SYSTEMS 

Field 

[1] The described embodiments relate to electronic document management, and 

5 in particular systems, methods and computer program products for filing documents 

in a database. 

Background 

[2] People often use filing cabinets and file folders to store important documents. 

To make these filing systems useful, the folders and documents must be carefully 

10 organized and managed to make document retrieval convenient and easy. With 

electronic documents, databases with folder structures can be used to store 

documents. As with physical documents, organizing and managing the database is 

important in ensuring that documents are easily retrievable. 

[3] Managing electronic document databases can be a tedious and time- 

15 consuming task. Because electronic documents are easy to create and disseminate, 

large numbers of documents may be filed in electronic databases. The increased 

number of documents often results in an increased number of file folders and 

potential file locations, making it more difficult to identify the best filing location to 

store a particular document. As a result, individuals may neglect to file their 

20 documents, resulting in large numbers of unfiled documents that a user has to 

navigate to find a desired document. 

[4] Another difficulty when managing electronic databases is that the documents 

may be created with generic and/or non-descriptive names. For instance, document 

management systems, scanners and cameras may generate electronic documents 

25 with file names that appear random to a user or merely indicate the date on which 

the document was created. This makes it difficult for users to identify appropriate 

filing locations for these documents. 

[5] In some cases, electronic files can be generated that include a plurality of 

distinct documents. Because it is inconvenient to scan multiple documents 

30 separately, a series of documents may be scanned as a batch into a single 

electronic file. These multi-document files may have non-descriptive or generic 

names and may not provide any indication that multiple documents are included in 
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the file. To properly file such documents, users may be required to review each file, 

identify and separate the distinct documents, create and name multiple individual 

documents files, and store each document to the appropriate file location. Again, this 

can result in a significant number of unfiled documents or a poorly organized 

5 database. 

Summary 

[6] In a broad aspect, there is provided a method for automatic ingestion and 

filing of documents in a database having a plurality of file locations. The method can 

include receiving an electronic file including at least one document; for each 

10 document in the at least one document: identifying text data in the document; 

indexing the text data to identify one or more document keywords; comparing the 

one or more document keywords to a corpus of stored keywords, the corpus of 

stored keywords previously generated based on a plurality of documents in the 

database, where each of the stored keywords in the corpus has at least one file 

15 location association identifying a file location associated therewith; generating a 

plurality of keyword scores based on the comparison of the one or more document 

keywords and the corpus; and generating a plurality of suggested file locations using 

the keyword scores and file location associations. 

[7] In some embodiments, the method may further include identifying a plurality 

20 of pages in the file; determining a plurality of page markers for each page; 

determining that the at least one document in the file includes a plurality of distinct 

documents; and assigning each page to one of the distinct documents by grouping 

the plurality of pages into the distinct documents by comparing the page markers for 

the plurality of pages. 

25 [8] In some embodiments, the page markers can include image-based page 

markers derived from a visual appearance of the page. In some embodiments, the 

page markers can include text-based page markers derived from the text data in the 

document. 

[9] In some embodiments, the method may further include for each stored 

30 keyword in the corpus of stored keywords, determining a location-specific weighting 

for each file location association; and generating the plurality of suggested file 

locations by weighting the plurality of keyword scores using the location-specific 

weightings. 

—2— 



WO 2018/039773 
	

PCT/CA2017/050261 

[10] In some embodiments, the database can be arranged into a file directory 

having a plurality of folder levels with each file location in the plurality of file locations 

associated with a particular folder level, and the location-specific weighting for each 

file location association can be determined using the folder level of the file location 

5 corresponding to that file location association. 

[11] In some embodiments, the method may further include for each document in 

the at least one document: determining a keyword coefficient for each of the 

document keywords in the text data, each keyword coefficient indicating a measure 

of importance of the corresponding document keyword to the document; and 

10 generating the plurality of keyword scores using the keyword coefficient. 

[12] In some embodiments, the measure of importance of the corresponding 

document keyword to the document can be determined by: identifying keyword text 

attributes for the document keyword, the keyword text attributes including at least 

one of a text size, a text location and a text format; and determining the keyword 

15 coefficient for the document keyword in the text data based on the keyword text 

attributes. 

[13] In some embodiments, identifying the text data may include performing optical 

character recognition on the document to identify the text data. 

[14] In some embodiments, the method may further include determining a 

20 recommended file name for one of the received documents by: determining a 

keyword coefficient for each of the document keywords in the text data, each 

keyword coefficient indicating a measure of importance of the corresponding 

document keyword to the document; and determining the recommended file name 

using the keyword coefficients of the document keywords. 

25 [15] In another broad aspect, there is provided a computer program product for 

automatic ingestion and filing of documents in a database. The computer program 

product can include a non-transitory computer readable storage medium and 

computer-executable instructions stored on the computer readable storage medium. 

The instructions can configure a processor to: receive an electronic file including at 

30 least one document; for each document in the at least one document: identify text 

data in the document; index the text data to identify one or more document 

keywords; compare the one or more document keywords to a corpus of stored 

keywords, the corpus of stored keywords previously generated based on a plurality 

of documents in the database, where each of the stored keywords in the corpus has 
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at least one file location association identifying a file location associated therewith; 

generate a plurality of keyword scores based on the comparison of the one or more 

document keywords and the corpus; and generate a plurality of suggested file 

locations using the keyword scores and file location associations. 

5 [16] In some embodiments, the computer program product may also include 

instructions for configuring the processor to: identify a plurality of pages in the file; 

determine a plurality of page markers for each page; determine that the at least one 

document in the file includes a plurality of distinct documents; and assign each page 

to one of the distinct documents by grouping the plurality of pages into the distinct 

10 documents by comparing the page markers for the plurality of pages. 

[17] In some embodiments, the page markers can include image-based page 

markers derived from a visual appearance of the page. In some embodiments the 

page markers can include text-based page markers derived from the text data in the 

document. 

15 [18] In some embodiments, the computer program product may also include 

instructions for configuring the processor to: for each stored keyword in the corpus of 

stored keywords, determine a location-specific weighting for each file location 

association; and generate the plurality of suggested file locations by weighting the 

plurality of keyword scores using the location-specific weightings. 

20 [19] In some embodiments, the database may be arranged into a file directory 

having a plurality of folder levels with each file location in the plurality of file locations 

associated with a particular folder level, and the computer program product may 

further include instructions for configuring the processor to determine the location-

specific weighting for each file location association using the folder level of the file 

25 location corresponding to that file location association. 

[20] In some embodiments, the computer program product may also include 

instructions for configuring the processor to, for each document in the at least one 

document: determine a keyword coefficient for each of the document keywords in the 

text data, each keyword coefficient indicating a measure of importance of the 

30 corresponding document keyword to the document; and generate the plurality of 

keyword scores using the keyword coefficient. 

[21] In some embodiments, the computer program product may also include 

instructions for configuring the processor to determine the measure of importance of 

the corresponding document keyword to the document by: identifying keyword text 
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attributes for the document keyword, the keyword text attributes including at least 

one of a text size, a text location and a text format; and determining the keyword 

coefficient for the document keyword in the text data based on the keyword text 

attributes. 

5 [22] In some embodiments, the computer program product may also include 

instructions for configuring the processor to identify the text data by performing 

optical character recognition on the document. 

[23] In some embodiments, the computer program product may also include 

instructions for configuring the processor to determine a recommended file name for 

10 one of the received documents by: determining a keyword coefficient for each of the 

document keywords in the text data, each keyword coefficient indicating a measure 

of importance of the corresponding document keyword to the document; and 

determining the recommended file name using the keyword coefficients of the 

document keywords. 

15 Brief Description of the Drawings 

[24] A preferred embodiment of the present invention will now be described in 

detail with reference to the drawings, in which: 

FIG. 1 illustrates a system for filing electronic documents in a database in 

accordance with an example embodiment. 

20 FIG. 2 illustrates a method for generating suggested file locations for filing 

electronic documents in a database in accordance with an example embodiment. 

FIG. 3 illustrates a method for ingesting electronic documents in accordance 

with an example embodiment. 

FIG. 4 illustrates a process for ingesting electronic documents in accordance 

25 with another example embodiment. 

FIG. 5 illustrates a screenshot of a suggested file location user interface in 

accordance with an example embodiment. 

FIG. 6 illustrates a screenshot of a keyword weighting user interface in 

accordance with an example embodiment. 

30 FIG. 7 illustrates a screenshot of a keyword definition user interface in 

accordance with an example embodiment. 
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Description of Exemplary Embodiments 

[25] It will be appreciated that for simplicity and clarity of illustration, where 

considered appropriate, reference numerals may be repeated among the figures to 

indicate corresponding or analogous elements or steps. In addition, numerous 

5 specific details are set forth in order to provide a thorough understanding of the 

exemplary embodiments described herein. However, it will be understood by those 

of ordinary skill in the art that the embodiments described herein may be practiced 

without these specific details. In other instances, well-known methods, procedures 

and components have not been described in detail since these are known to those 

10 skilled in the art. Furthermore, it should be noted that this description is not intended 

to limit the scope of the embodiments described herein, but rather as merely 

describing one or more exemplary implementations. 

[26] It should also be noted that the terms "coupled" or "coupling" as used herein 

can have several different meanings depending in the context in which these terms 

15 are used. For example, the terms coupled or coupling may be used to indicate that 

an element or device can electrically, optically, or wirelessly send data to another 

element or device as well as receive data from another element or device. 

[27] It should be noted that terms of degree such as "substantially", "about" and 

"approximately" as used herein mean a reasonable amount of deviation of the 

20 modified term such that the end result is not significantly changed. These terms of 

degree may also be construed as including a deviation of the modified term if this 

deviation would not negate the meaning of the term it modifies. 

25 

[28] Furthermore, any recitation of numerical ranges by endpoints herein includes 

all numbers and fractions subsumed within that range (e.g. 1 to 5 includes 1, 1.5, 2, 

2.75, 3, 3.90, 4, and 5). It is also to be understood that all numbers and fractions 

thereof are presumed to be modified by the term "about" which means a variation of 

up to a certain amount of the number to which reference is being made if the end 

result is not significantly changed. 

[29] The example embodiments of the systems and methods described herein 

30 may be implemented as a combination of hardware or software. In some cases, the 

example embodiments described herein may be implemented, at least in part, by 

using one or more computer programs, executing on one or more programmable 

devices comprising at least one processing element, and a data storage element 
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(including 	volatile 	memory, 	non-volatile 	memory, 	storage 	elements, 	or 	any 

combination thereof). These devices may also have at least one input device (e.g. a 

pushbutton keyboard, mouse, a touchscreen, and the like), and at least one output 

device (e.g. a display screen, a printer, a wireless radio, and the like) depending on 

5 the nature of the device. 

[30] It should also be noted that there may be some elements that are used to 

implement at least part of one of the embodiments described herein that may be 

implemented via software that is written in a high-level computer programming 

language such as object oriented programming. Accordingly, the program code may 

10 be written in C, C++ or any other suitable programming language and may comprise 

modules or classes, as is known to those skilled in object oriented programming. 

Alternatively, or in addition thereto, 	some of these elements implemented via 

software may be written in assembly language, machine language or firmware as 

needed. In either case, the language may be a compiled or interpreted language. 

15 [31] At least some of these software programs may be stored on a storage media 

(e.g. a computer readable medium such as, but not limited to, ROM, magnetic disk, 

optical 	disc) 	or a 	device 	that 	is 	readable 	by 	a 	general 	or 	special 	purpose 

programmable device. The software program code, when read by the programmable 

device, configures the programmable device to operate in a new, specific and 

20 predefined manner in order to perform at least one of the methods described herein. 

[32] Furthermore, at least some of the programs associated with the systems and 

methods of the embodiments described herein may be capable of being distributed 

in a computer program product comprising a computer readable medium that bears 

computer usable instructions for one or more processors. The medium may be 

25 provided in various forms, including non-transitory forms such as, but not limited to, 

one or more diskettes, compact disks, tapes, chips, and magnetic and electronic 

storage. 

[33] Embodiments of the systems, methods and computer program products 

described herein may facilitate filing and managing electronic documents in a 

30 database. In general, the embodiments described herein may provide for automatic 

ingestion, management and filing of one or more documents in a database having a 

plurality of file locations. In some embodiments, a cloud based document 

management or bookkeeping system is provided. 
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[34] The embodiments described herein may involve receiving one or more 

documents. The documents may be received in various formats, such as email 

attachments, documents uploaded and/or moved between computing devices or 

between applications on a computing device, and/or documents generated using 

5 scanners or digital cameras for example. 

[35] Manual approaches to document filing can be time consuming and may result 

in documents being filed to sub-optimal file locations (e.g. the first somewhat 

relevant folder a user sees). The embodiments described herein may provide a 

structured bookkeeping filing system that automates digital document storage to 

10 allow users to quickly and accurately store and organize their important documents 

digitally. 

[36] The embodiments described herein may provide improved techniques for 

organizing and storing such received documents by determining potential filing 

locations. The potential filing locations may be sorted or ranked and used to 

15 generate suggested filing locations. The suggested filing locations may be displayed 

to a user to allow the user to file a document. The suggested filing locations may 

also be used to automatically file a document. 

[37] Text data from received documents can be compared with stored keywords. 

Each stored keyword is associated with one or more filing locations. The stored 

20 keywords may include the folder names in a fixed directory structure, keywords 

assigned to the folders within the directory structure, and text data of previously 

saved documents. The comparison can be used to generate keyword scores 

indicating the relevance of the stored keywords to the text data in a document. The 

keyword scores for the stored keywords, and their associations with particular filing 

25 locations, can be used to determine the suggested filing locations. 

[38] Embodiments described herein may also generate recommended file names 

for the electronic documents. In some cases, the recommended file names may be 

initial file names for newly created documents, or recommended modifications to 

existing file names (e.g. where generic or non-descriptive file names are used). 

30 [39] In some cases, files may be received that include multiple documents within a 

single file. These multi-document files may be separated into separate files for each 

document by grouping the pages in the file into distinct documents. The grouping 

can be done based on page markers derived from the pages in the document. The 

page markers may include image-based page markers derived from the visual 
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appearance of the page. The page markers may also include text-based page 

markers determined from the text data in the file. A distinct file name may be 

generated for each of the separate files. File locations may also be determined and 

suggested for each file. 

5 

10 

[40] To identify suggested filing locations and/or recommended file names text 

data can be identified in a received document. For instance, if the document is an 

electronically created document then the text data may be automatically identified 

because it is already in a format recognizable to the computing system. In other 

cases, e.g. where documents are scanned or generated by a digital camera, 

techniques such as optical character recognition may be used to identify the text 

data. 

[41] Once text data has been identified in a document, the text data can be 

indexed to identify one or more document keywords. Indexing the text data may 

include identifying a plurality of document keywords in the document text. The 

15 document keywords may be identified while excluding various commonly used 

words. For instance, articles may be excluded from being considered document 

keywords. The indexing may also include determining a word occurrence level. The 

word occurrence level may be an absolute number of times the word is present in 

the document. Alternatively, the word occurrence level may be a relative measure of 

20 how often the word is present in the document. 

[42] In some cases, words that are present in the document more than a keyword 

threshold number of times may be identified as document keywords. That is, the 

word occurrence level may need to meet the keyword threshold in order to be 

considered a document keyword. The keyword threshold may be determined based 

25 on the length of the document or other potential keywords in a document. In some 

cases, the keyword threshold may be an absolute keyword threshold, e.g., 5 or 10 

times per page. In other cases, the keyword threshold may be a relative keyword 

threshold, e.g., the 5 or 10 most prevalent potential keywords. 

[43] The document keywords can be compared to a corpus of stored keywords. 

30 The corpus of stored keywords can be generated using documents previously stored 

in the database. For example, the corpus of stored keywords may include keywords 

determined from the file name of previously stored documents and/or document 

keywords identified in previously stored documents. The corpus of stored keywords 

may also be determined from attributes of the database directory. 
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[44] For example, the corpus of stored keywords may include keywords 

determined from folder names and/or file location names. In some cases, the corpus 

of stored keywords may include user-defined keywords. A user may enter keywords 

to be associated with specific files or folders. In some cases, keywords may be 

5 automatically pre-populated into the corpus of keywords and associated with file 

locations/folders (e.g., the keyword "IRS" may be associated with a folder for tax 

documents). 

[45] Each of the stored keywords in the corpus has at least one file location 

association that identifies a file location associated with that stored keyword. In some 

10 cases, a stored keyword may have two or more file location associations identifying 

different file locations. The file location associations may be generated automatically, 

e.g. based on the document keywords, or document file name of documents 

previously filed to a particular file location. In some cases, file location associations 

may also be generated manually when user-defined keywords are entered by users 

15 to be associated with particular file locations. 

[46] Based on the comparison of the one or more document keywords and the 

corpus, a plurality of keyword scores may be generated. The plurality of keyword 

scores may indicate relevance or a match between the document keywords in a 

particular document and one or more stored keywords in the corpus. The plurality of 

20 keyword scores may then be used to generate a plurality of suggested file locations 

using the file location associations of the corresponding keywords. 

[47] In some cases, documents may be automatically filed to the suggested file 

locations, at least temporarily. In other cases, a user may be prompted to approve 

the suggested file location or identify another file location before the document is 

25 stored to a file location. If a user chooses to defer selecting a file location, the 

document may be temporarily filed to the suggested filing location, or alternatively 

the document may be stored in an unfiled document folder. A user may be 

periodically prompted to select or approve the file location for documents for which 

filing was deferred. 

30 [48] In some cases, the stored keywords in the corpus may have location-specific 

weightings for each of their corresponding file associations. The location-specific 

weightings may be used to generate the suggested file locations by weighting the 

keyword scores for particular file locations. 

—10— 



WO 2018/039773 
	

PCT/CA2017/050261 

[49] The location-specific weightings may indicate the relevance of the stored 

keyword to a specific location. That is, a file association may be given a higher 

location-specific weighting when the stored keyword is more relevant to the particular 

file location. For example, where multiple stored keywords are associated with a 

5 particular file location, the keywords may be scored and/or ranked to indicate the 

relevance of that keyword to the particular file location. 

[50] In other cases, the location-specific weighting may be determined based on 

the particular file location. For example, the database may include a number of folder 

levels (e.g. categories and sub-categories) with sub-folders nested within higher 

10 level folders. A location-specific weighting may be greater for file locations 

corresponding to sub-folders (i.e. sub-categories or more specific file locations) than 

file locations corresponding to the above folders. In some cases, a user may 

manually adjust the location-specific weighting for a stored keyword associated with 

a particular file location. 

15 [51] In some embodiments, a keyword coefficient may be determined for the 

document keywords identified in the text data. A keyword coefficient may indicate a 

measure of importance of the document keyword to the document. For example, the 

keyword coefficient may be determined using the word occurrence level of a 

keyword in the document. The plurality of keyword scores for a particular document 

20 may then be generated using the keyword coefficient. The keyword coefficient can 

also be used to identify important keywords indicative of a recommended file name. 

[52] In some embodiments, the importance of a document keyword within a 

document may be determined based on keyword text attributes of the document 

keyword. Keyword text attributes may include text location, text size, and text 

25 formatting for example. For example, the keyword text location may be determined 

based on the location or location(s) of the document keyword within the document. 

For example, text located near the beginning or top of a page may be identified as of 

greater importance than text further below in the page. Similarly, text size may be 

used to determine the importance of a document keyword within a document. Larger 

30 text may indicate keywords that are more important to the document. Text 

formatting, such as bolding or underlining may also indicate keywords that may be 

more important to a document. 

[53] In some cases, the document may be identified as a particular document type 

from a plurality of document types. The plurality of document types may be pre- 
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populated in the system as template document types (e.g. common business forms, 

papers etc.). The plurality of document types can also be updated continuously as 

new documents and new document templates are stored in the system. 

[54] A plurality of document regions may be identified for a document type. For 

5 example, document regions may include title regions, header regions, footer regions, 

body regions, or other regions specific to document types. The document regions 

within the document may then be associated with a regional importance measure for 

the document type. For example, the title region of a document may be identified as 

a highly important region in various document types. 

10 [55] In other cases, other regions within the document may also be identified as 

being important. For example, a document type such as an income tax document 

may always have the same title but another region, such as a header region, may 

include text data that is more descriptive of the specific document. Accordingly, in 

such embodiments the header region may be identified as a highly important region 

15 in that document type. 

[56] The keyword coefficients for each of the document keywords in the text data 

can be determined based on the document region for that document keyword within 

the document. Document keywords present in one or more highly relevant regions of 

the document may have a greater keyword coefficient than other potential keywords 

20 that occur often, but in less important regions of the document. 

[57] In some cases, documents may be received as separate electronic files. In 

other cases, multiple documents may be received as a single file. In such cases, 

some embodiments described herein may automatically identify distinct documents 

in the file and separate the pages into those documents. For instance, when multiple 

25 documents are scanned as a batch into a single electronic file, it may be 

cumbersome for an individual to manually separate the file into the distinct 

documents. Accordingly, the embodiments described herein may analyze such a 

scanned file to identify the presence of multiple distinct documents and assign the 

pages to the corresponding documents. 

30 [58] A plurality of pages may be identified in the received file. Page markers may 

then be determined for each page. The page markers may include image-based 

page markers derived from the visual appearance of the page. For example, image-

based page markers may include staple position, angle of text, layout of text, size of 

text, page number position, scan marks, scan lines, page outlines, and others. The 
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image-based page markers may also include other image characteristics such as the 

average density or grey scales of the document. 

[59] The page markers may also include text-based page markers derived from 

the text data in the document. For example, the text-based page markers may 

5 identify corresponding header/footer data, page numbering, and grammar indicators 

(e.g. no punctuation in the text data at the end of a page, no capital letter in the text 

data at the beginning of a page). The page markers may also include metadata page 

markers determined from metadata extracted from the received file. 

[60] The embodiments described herein may determine that the file includes a 

10 plurality of distinct documents. For example, the plurality of distinct documents may 

be identified based on the page markers identified in the plurality of pages. Each of 

the pages in the plurality of pages may be assigned to one of the distinct documents 

by grouping the plurality of pages using the page markers. In some cases, the 

grouping of pages and identification of a plurality of distinct documents may occur 

15 substantially simultaneously, e.g. using clustering or classification techniques such 

as Bayesian classifiers. The embodiments described herein may then identify 

suggested file locations for each of the distinct documents identified. 

[61] In some cases, the embodiments described herein may also generate file 

names for the electronic documents. For example, when multiple distinct documents 

20 are received in a single file, new file names may be required for each distinct file. 

Rather than requiring a user to manually input a file name, or generating a non-

descriptive file name, the embodiments herein may generate file names for the 

received documents based on the text data in the documents. For example, the 

recommended file name may be determined based on keyword text attributes, such 

25 as the text size/location/formatting discussed above. Similarly, document regions of 

may also be used to identify keywords that may be relevant to the document file 

name. Keyword coefficients can also be used to identify words that may be relevant 

to the document file name. 

[62] In some cases, the document keywords in a document may be compared to 

30 stored file names associated with the plurality of suggested file locations determined 

for that document. A recommended file name for a document may be determined 

based on the comparison. 

[63] The recommended file name may also be determined taking into account the 

relationship between previously stored file names and the text data within the 
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corresponding documents. That is, a file naming convention may be determined 

based on text data from previously stored documents. For instance, if a previously 

stored document has a title document region and a date document region, and text 

data from those regions appears in the file name, a similar naming convention may 

5 be used to automatically generate the recommended file name. 

[64] In some cases, the file will automatically be given the recommended file 

name, at least temporarily. A user may be prompted to approve the suggested file 

name, or to generate an alternative filename. 

[65] In the embodiments described herein, determining suggested file locations 

10 may simplify the task of filing a large number of electronic documents in a digital 

database or digital filing cabinet. The embodiments described herein may enable a 

user to more easily and rapidly identify one or more file locations for saving their 

business or personal documents that may facilitate later retrieval. Generating 

recommended file names may further facilitate the management of files, by providing 

15 a user with a one-click option for creating or modifying a file name. 

[66] Embodiments where multi-document files can be automatically separated with 

the pages grouped into distinct document files may significantly reduce the time 

required for users to upload, name and file large numbers of documents. Rather than 

scanning many documents separately, multiple documents uploaded in a single scan 

20 can be automatically split and stored as separate documents. 

25 

[67] Referring now to FIG. 1, shown therein is an example embodiment of a 

system 100 that may be used for automatic filing of documents. System 100 

generally comprises a plurality of computers connected via data communication 

network 134, which itself may be connected to the Internet. As shown in FIG. 1, 

system 100 includes a user device 102 that is coupled to a document filing server 

120 over network 134. 

[68] Typically, the connection between network 134 and the Internet may be made 

via a firewall server (not shown). In some cases, there may be multiple links or 

firewalls, or both, between network 134 and the Internet. Some organizations may 

30 operate multiple networks 134 or virtual networks 134, which can be internetworked 

or isolated. These have been omitted for ease of illustration, however it will be 

understood that the teachings herein can be applied to such systems. Network 134 

may be constructed from one or more computer network technologies, such as IEEE 

802.3 (Ethernet), IEEE 802.11 and similar technologies. 
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[69] Computers and computing devices such as user device 102 and server 120 

may be connected to 	network 	134 or a portion thereof via suitable network 

interfaces. In some cases, the user device 102 may connect to server 120 using 

network 134 via the Internet. In other cases, the user device 102 may be directly 

5 linked to server 120, for example, via a Universal Serial Bus, Bluetooth TM  or Ethernet 

connection. 

[70] The user device 102 may be a computer such as a smart phone, desktop or 

laptop computer, which can connect to network 134 via a wired Ethernet connection 

or a wireless connection. The user device 102 has a processor 104, a memory 106 

10 that 	may 	include 	volatile 	memory 	and 	non-volatile 	storage, 	at 	least 	one 

communication interface 112, input devices 110 such as a keyboard and trackpad, 

output devices such as a display 108 and speakers, and various other input/output 

devices as will be appreciated. The user device 102 may also include computing 

devices such as a smartphone or tablet computer. 

15 [71] Processor 	104 	is 	a 	computer 	processor, 	such 	as 	a 	general 	purpose 

microprocessor. In some other cases, processor 104 may be a field programmable 

gate array, application specific integrated circuit, microcontroller, or other suitable 

computer processor. 

[72] Processor 104 is coupled to display 108, which is a suitable display for 

20 outputting information and data as needed 	by various computer programs. 	In 

particular, display 108 may display graphical user interfaces (GUI), such as the 

example user interfaces shown in FIGS. 5-7 discussed below. The user device 102 

may execute an operating system, such as Apple iOSTM, Microsoft WindowsTM' 

GNU/Linux, or other suitable operating system. 

25 [73] Communication interface 112 is one or more data network interface, such as 

an IEEE 802.3 or IEEE 802.11 interface, for communication over a network. 

[74] Processor 104 is coupled, via a computer data bus, to memory 106. Memory 

106 may include both volatile and non-volatile memory. Non-volatile memory stores 

computer programs consisting of computer-executable instructions, which may be 

30 loaded into volatile memory for execution by processor 104 as needed. It will be 

understood by those of skill in the art that references herein to user device 102 as 

carrying out a function or acting in a particular way imply that processor 104 is 

executing instructions (e.g., a software program/application) stored in memory 106 

and possibly transmitting or receiving inputs and outputs via one or more interface. 
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Memory 106 may also store data input to, or output from, processor 104 in the 

course of executing the computer-executable instructions. 

[75] As used 	herein, the term "software application" or "application" refers to 

computer-executable 	instructions, 	particularly 	computer-executable 	instructions 

5 stored in a non-transitory medium, such as a non-volatile memory, and executed by 

a computer processor. The computer processor, when executing the instructions, 

may receive inputs and transmit outputs to any of a variety of input or output devices 

to which it is coupled. 

[76] For instance, a document management application 114 may be stored on the 

10 user device 102. Although shown separately from memory 106, it will be understood 

that document management application 114 may be stored in memory 106. In 

general, the document management application 114 may provide a user of the user 

device 	102 with 	user interfaces for interacting with 	and 	managing storage of 

documents in document database 130. While document management application 

15 114 is shown as being provided on the user device 102, the document management 

application 114 may be provided as a cloud application accessible to the user device 

102 over the Internet using network 134. The document management application 

114 may communicate with a document analysis application 132 of server 120 to 

assist the server 120 in organizing and managing documents in the document 

20 database 130. 

25 

[77] The server 120 may be a computer such as a desktop or server computer, 

which can connect to network 134 via a wired Ethernet connection or a wireless 

connection. The server 120 has a processor 124, a memory 126 that may include 

volatile memory and non-volatile storage, at least one communication interface 128, 

and 	a 	document 	database 	130. 	The 	processor 	124, 	memory 	126, 	and 

communication interface 128 may be implemented in generally the same manner as 

with processor 104, memory 106, and communication interface 112 respectively. 

[78] Although shown as separate elements, it will be understood that database 

130 may be stored in memory 126. Optionally, server 120 may include additional 

30 input or output devices, although this is not required. As with all devices shown in 

system 100, there may be multiple servers 120, although not all are shown. In some 

cases, server 120 may be distributed over a plurality of computing devices, for 

instance operating as a cloud server. As with user device 102, references to acts or 
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functions by server 120 imply that processor 124 is executing computer-executable 

instructions (e.g., a software program) stored in memory 126. 

5 

[79] As noted above, memory 126 may also store database 130. In some example 

embodiments, 	database 	130 	is 	a 	relational 	database. 	In 	other embodiments, 

database 130 may be a non-relational database, such as a key-value database, 

NoSQL database, a graph database, or the like. In some cases, database 130 may 

be formed from a mixture of relational and non-relational databases. 

[80] The user device 102 and document filing server 120 may have various 

additional components not shown in FIG. 1. For example, additional input or output 

10 devices (e.g., keyboard, pointing device, etc.) may be included beyond those shown 

in FIG. 1. 

[81] Data stored in the database 130 can be arranged into a file directory system 

with a plurality of file locations. The file directory system may include a plurality of 

folder levels, with high-level folders having one or more sub-folders that provide for 

15 more granular organization of files. Each file location in the plurality of file locations 

can be associated with a particular folder (and thus a particular folder level), and 

may also have secondary associations with each of the folders above that folder in a 

hierarchy. The folders and sub-folders may reflect categories and sub-categories 

used to organize documents. 

20 [82] The server 120 may store a software application referred to herein as a 

document analysis application 130. Although shown separately from memory 126, it 

will be understood that document analysis application 130 may be stored in memory 

116. 	The 	document 	analysis 	application 	130 	may 	be 	configured 	to 	analyze 

documents received by document filing server 120 to determine suggested file 

25 locations in database 130. The document analysis application 130 may also be 

configured to identify and separate distinct documents within received files. The 

document analysis application 130 may also generate recommended file names for 

the document files. 

[83] While 	document 	analysis 	application 	130 	and 	document 	management 

30 application 	114 are shown as separate applications, 	it will be understood that 

operations described as being performed by these applications may be performed by 

a single application operating on either the server 120 or user device 102, or such 

operations may be distributed between the user device 102 and server 120. 
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[84] The document analysis application 130 may identify text data within received 

documents, for example using optical character recognition. The text data may be 

indexed and analyzed to identify document keywords. The document keywords can 

be compared against stored keywords such as folder names within the file directory 

5 structure, keywords associated with file locations and document keywords from text 

data of other previously saved documents to generate keyword scores. The keyword 

scores can be used to sort potential filing locations based on relevance rankings or 

best match, and then one or more of the potential file locations can be displayed to 

the user as suggested file locations for storing a document. 

10 [85] Computer vision and machine learning analysis can be applied to the text 

data to determine document keywords and recommended file names for the 

documents received by the system. Page markers, including image characteristics 

and text data markers, may be used to identify one or more distinct documents in a 

received file and to split the pages in the received file into the distinct documents. 

15 [86] Referring now to FIG. 2, shown therein is an example of a process 200 for 

generating suggested filing locations for documents in accordance with an example 

embodiment. Process 200 may be implemented using various computing systems, 

such as the automatic filing system 100 shown in FIG. 1. Process 200 may be 

implemented to assist in a method for automatic ingestion and filing of documents in 

20 a database having a plurality of file locations. 

[87] At 210, a file can be received by the document analysis application 132. The 

received files will generally include at least one document. For example, a file may 

be dragged-and-dropped into an interface of the document management application 

114. The file may also be uploaded to the document analysis application 132 from 

25 various user devices 102, e.g. an attachment from an email application, a scanned 

file, or transferred from a digital camera or mobile device. 

[88] In some cases, the received file may include multiple documents. In such 

cases, a document splitting or separating method such as method 300 shown in FIG. 

3 and described below may be used to automatically separate the distinct 

30 documents in the received file. 

[89] At 220, the document analysis application 132 may identify text data in the 

received file. The document analysis application 132 may identify the text data in 

each document in the received file(s). 
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[90] In some cases, the text data may be automatically identifiable if the received 

file already includes electronic text—e.g. if the text data was created in a word 

processing or email application, or if text created by optical character recognition has 

been previously added to the received file. In other cases, for instance where the 

5 received file is a scanned file or digital camera image, the document analysis 

application 132 may perform further processing on the received file to identify the 

text data. The document analysis application 132 can perform an optical character 

recognition process on the document to identify the text data. For example, optical 

character recognition programs such as the open source tesseract-ocr may be used 

10 to identify the text data in a document. 

[91] In some cases, the document analysis application 132 may preprocess the 

received file before identifying the text data. For example, the document analysis 

application 132 may extract metadata from the received file. The extracted metadata 

may include metadata text data that may indicate potential keywords. 

15 [92] The document analysis application 132 may also preprocess the received file 

to identify image-based page markers for the pages in the received file. Image-based 

page markers are generally determined based on the visual characteristics of the 

page, such as image characteristics determined from analysis of the pages. Image-

based page markers may include the location of page numbers or staple marks for 

20 example. Page markers identified by document analysis application 132 may be 

used to identify distinct documents and group related pages, as is discussed in more 

detail below with reference to FIG. 3. In some cases, portions of the text data may 

also be identified as page markers. 

[93] At 230, the document analysis application 132 may index the text data to 

25 identify one or more document keywords. For example, indexing programs such as 

Apache SoIrTM may be used to index the text data. 

[94] The document analysis application 132 may also index other page markers, 

such as the image-based page markers, determined from the received file. For 

instance, the location of page numbers or staple marks may be indexed to allow the 

30 document analysis application 132 to compare such page markers between different 

pages. In some cases, potential keywords may also be identified in the extracted 

metadata. The document analysis application 132 may index the potential metadata 

keywords along with the text data to identify the one or more document keywords. 
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[95] At 240, the document keywords identified at 230 can be compared to a corpus 

of stored keywords. The corpus of stored keywords includes keywords already 

stored on the document filing server 120 that are used to determine potential filing 

locations for each received document. Each of the stored keywords has at least one 

5 file location association identifying a file location associated with that keyword. In 

some cases, a stored keyword may be associated with multiple file locations. 

[96] The corpus of stored keywords can be generated by the document analysis 

application 132 based on documents previously stored in the database. For instance, 

the corpus of stored keywords may be generated based on indexed text data from 

10 previously stored documents. Document keywords identified in previously stored 

documents may be included as stored keywords associated with the file location to 

which those previous documents were file. Similarly, file names of previously stored 

documents may be used as stored keywords. 

[97] The document analysis application 132 can monitor the storage of documents 

15 to the document database 130 to update the corpus of stored keywords. This allows 

the document analysis application 132 to learn from and update the stored keywords 

to reflect how the user is choosing to store documents. 

[98] The corpus of stored keywords can also be generated by the document 

analysis application 132 based on keywords determined from the file directory 

20 characteristics. The corpus of stored keywords may be generated based on file 

location names or folder names in the file directory, or from the contents of files in a 

directory. In some cases, users may also manually input keywords to the corpus of 

stored keywords. For example, a user may tag a file location or folder with one or 

more user-defined keywords that the user considers particularly relevant to that 

25 folder location. An example of a user interface that may be used to input user-

defined keywords is shown in FIG. 7 and described below. 

[99] At 250, a plurality of keyword scores can be generated based on the 

comparison of the document keywords and the corpus of stored keywords at 240. 

30 

The keyword scores reflect a relevance of the stored keywords to the received file, 

based on the document keywords identified in the document. For example, the 

keyword score may be determined based on a similarity measure between the 

document keyword and the stored keyword. 

[100] In some cases, the keyword scores can be generated based on a measure of 

importance of a document keyword to the received document. A keyword coefficient 
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may be determined for each of the document keywords in the text data identified in 

the document. The keyword coefficient may indicate the measure of importance of 

that keyword to the document. The keyword coefficients can be used to generate the 

keyword score for the particular keyword. For example, the keyword score for a 

5 document keyword may be determined by modifying the similarity measure using the 

keyword coefficient (e.g. by addition or multiplication). 

[101] The keyword coefficient may be determined using the number of occurrences 

(occurrence level) of a keyword in the document. The more a word appears in the 

document may suggest that the word is more important/relevant to the content of the 

10 document. 

[102] In some cases, the document keyword coefficient may be determined based 

on keyword text attributes for the document keyword. Keyword text attributes may 

include the text size and/or text location and/or text formatting of the keyword. For 

example, keywords with a larger text size may be given a higher keyword coefficient 

15 than keywords with a lower text size. 

[103] The text location of a document keyword may also be used to determine the 

keyword coefficient. For example, document keywords identified at the top of the 

page, or centered in the page, may have a greater keyword coefficient than 

keywords in other parts of the document. The keyword coefficient may also be 

20 determined taking into account a keyword frequency of the keyword in the document. 

[104] The measure of importance of a document keyword to the received 

document, and in turn the keyword coefficient, may also be determined by identifying 

regions within a document that indicate the keywords are of greater importance. For 

example, keywords in a title region or header region may be determined to have 

25 greater keyword coefficients. In some cases, a header region or footer region may 

be determined based on expected page attributes such as the expected margins 

based on the page size. 

[105] The document analysis application 132 may also identify a document type of 

the received document. The document analysis application 132 may determine that 

30 the received document is a particular document type out of a plurality of known 

document types. The document analysis application 132 may identify a plurality of 

document regions based on the identified document type. Examples of document 

regions may include a title region, header region, identification region, date region, 

and the like. Each of the document regions may be associated with a regional 
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importance measure for the document type. For example, the title region may have a 

higher regional importance measure than the date region. The keyword coefficient 

for each of the document keywords may be determined based on the regional 

importance measure of the document region for that document keyword in the 

5 document. 

10 

[106] Pre-existing document types, such as known legal documents and forms from 

different industries may be input to the document analysis application 132 to provide 

the plurality of document types. The document analysis application 132 may use 

these pre-existing document types to identify a document type of the received file, 

based on a statistical similarity, layout similarity or other. 

[107] At 260, a plurality of suggested file locations can be determined using the 

keyword scores and the file location associations for the corresponding stored 

keywords. One or more suggested file locations may then be displayed to the user in 

a user interface such as user interface 500 shown in FIG. 5, discussed below. 

15 [108] In some cases, the keyword scores determined at 250 may be weighted 

based on an importance of the stored keyword to a particular file location. Each 

stored keyword may have a location-specific weighting for each of the at least one 

file location associations for that stored keyword. The plurality of suggested file 

locations may then be determined by weighting the plurality of keyword scores using 

20 the location-specific weightings for each of the associated file location. 

[109] The document database 130 may have a file directory that includes a plurality 

of folder levels. Each of the file locations in the plurality of file locations can be 

associated with a particular folder level. In some cases, the location-specific 

weighting for a particular file location association can be determined using the folder 

25 level of the file location corresponding to that file location association. For example, 

the location-specific weighting for a keyword score may be weighted more highly for 

file location associations at lower, i.e. more specific, folder levels, than for file 

locations at higher, more general file locations. 

[110] In some cases, the location-specific weightings may include user-defined 

30 weightings set by a user of user device 102. For example, where a user inputs user-

defined keywords to be associated with a file location, the user may then set a 

weighting to indicate relative importance of the keywords to the particular file 

location. An example user interface 600 is shown in FIG. 6 that may allow a user to 

define weightings for stored keywords. 
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[111] Displaying a plurality of suggested filing locations may facilitate a user's 

bookkeeping and save the user time. It may also provide educational value by 

indicating to the user file locations containing similar documents. This may identify to 

the user that various folders may include documents that are similar or related, that a 

5 user may not otherwise expect. 

[112] Because the document analysis application 132 generates suggested filing 

locations, users may add documents to the server 120 without being required to 

immediately determine a filing location. Users may be prompted when the 

documents are uploaded with suggested filing locations as shown in FIG. 5. Users 

10 may defer selection of the files, and the document analysis applications 132 may 

store documents temporarily in an unfiled documents folder. In some cases, the 

document analysis application 132 may tentatively file the documents in the top 

suggested file location. In some cases, the users may be periodically prompted with 

suggested filing locations for their unfiled or tentatively filed documents, spreading 

15 the task out to when users have idle time to improve engagement for document 

filing. 

[113] In some embodiments, the document analysis application 132 may also 

determine a recommended file name for the document based on the document 

keywords identified in the document. The document analysis application 132 may 

20 determine keyword coefficients for each of the document keywords in the text data 

when determining a recommended file name. The keyword coefficients may indicate 

the importance of the corresponding keyword to the document. The recommended 

file name may then be identified using the keyword coefficients of the document 

keywords. The document analysis application 132 may determine the recommended 

25 file name using the document keywords determined to be most important or relevant 

to the document. 

[114] As mentioned above, the keyword coefficients may be determined using 

keyword text attributes, such as text size, text format and text location. For example, 

document keywords identified in a title document region, or document keywords with 

30 larger text size, may be used to generate a recommended file name. Keyword 

coefficients may also be determined using the number of occurrences of a keyword 

in the document. 

[115] In some cases, the document analysis application 132 may compare the one 

or more document keywords to stored file names associated with the plurality of 
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suggested file locations. The recommended file name may be determined based on 

the file names of documents previously stored to the same or similar folders. For 

example, a correspondence or naming convention may be identified between 

document keywords of previously stored files and the file names of those previously 

5 stored file. The file name for the new file may then be recommended using the 

identified naming convention for the document keywords of the new document. 

[116] Generating recommended file names for the files to be stored may allow for 

quicker filing for documents that are incorrectly named, or have generic/non-

descriptive names. This may be particularly useful when multiple documents are 

10 uploaded with generic names, such as scanned documents or images from digital 

cameras. Furthermore, generated recommended file names may be helpful when 

multi-document files are split into multiple distinct files, for example using methods 

300 or 400 shown in FIGS. 3 and 4 respectively and described below. 

[117] In some cases, the document analysis application 132 may adjust the 

15 locations-specific weights for various keywords by ongoing monitoring of stored 

documents. The document analysis application 132 may monitor the document 

keywords and file locations of document as they are stored to update the location-

specific weighting for various keywords. Similarly, the document analysis application 

132 may monitor the file names given to stored documents to modify the 

20 correspondence between document keywords and recommended file names. 

[118] Referring now to FIG. 3, shown therein is an example of a process 300 for 

automatically splitting received documents into a plurality of distinct documents in 

accordance with an example embodiment. Process 300 may be implemented in 

some embodiments of the process 200 for generating suggested filing locations 

25 using a computing system such as system 100 shown in FIG. 1. 

[119] At 310, the at least one document may be received as a single file. The 

document analysis application 132 may receive the file(s) in the same manner as 

described above at 210. 

[120] At 320, the document analysis application 132 can identify a plurality of pages 

30 in the received file. For example, the plurality of pages may be identified based on 

metadata or image characteristics extracted from the received file. 

[121] At 330, a plurality of page markers can be determined for each page. The 

page markers may include image-based page markers and/or text-based page 

markers. 
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[122] Image-based page markers generally include visual or image-based 

characteristics that can be identified in the received document. That is, the image-

based page markers generally reflect the visual appearance or look of the page. 

5 

Examples of image-based page markers include page layout, page orientation/angle, 

angle of text, page number position, artifacts such as staple marks, page 

background characteristics, color characteristics, average density, grey scales and 

other image characteristics derived from the page. 

[123] Text-based page markers refer to page markers derived from the text-data in 

the document. For instance, text based page markers may include corresponding 

10 titles, corresponding headers/footers, sequential page numbering, 

punctuation/grammar page markers (e.g. a lack of punctuation at the end of a page, 

no capital letters at the beginning of the next page) 

[124] The page markers may also include metadata page markers. Metadata page 

markers can be identified in metadata extracted from a received file. 

15 [125] At 340, the document analysis application may determine that the at least one 

document comprises a plurality of distinct documents. At 350, each page can be 

assigned to one of the distinct documents by grouping the plurality of pages into the 

distinct documents by comparing the page markers for the plurality of pages. 

[126] In general, steps 340 and 350 may occur concurrently or effectively 

20 simultaneously. The page markers determined at 330 may be used to cluster or 

classify pages into groups, for example using Bayesian classifiers. As a result of this 

classification process, the document analysis application 132 may determine both 

that there are a plurality of distinct documents and the assignment of pages to those 

distinct documents. 

25 [127] Once a plurality of distinct documents are identified, and the pages are 

assigned to the distinct documents, separate electronic files can be generated for 

each document. The document analysis application 132 may then determine 

suggested filing locations for each of the distinct documents, using embodiments of 

method 200 described above. Furthermore, as the newly created electronic 

30 documents may be initially unnamed (or have generic temporary file names), the 

document analysis application 132 may use the processes described herein to 

generate recommended filing names to facilitate the creation and storage of such 

documents. 
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[128] Referring now to FIG. 4, shown therein is an embodiment of a flowchart 400 

showing an example process for automatic ingestion and splitting of electronic 

documents that may be used by system 100. The process shown in flowchart 400 

provides a specific example of how process 300 described above may be 

5 implemented when a PDF document store is uploaded to the document filing server 

120. 

[129] The process 400 begins with a user or client sending or uploading an 

electronic file to the document server 120. In the example shown in FIG. 4, the 

electronic file is a PDF document store. 

10 [130] Once the PDF document store is received, the document analysis application 

132 can extract metadata from the received file. The document analysis application 

132 may also separate the PDF document into individual PDF pages using a burst 

operation. The individual PDF pages may then be parsed using a computer vision 

application such as OpenCV to identify image characteristics in each of the pages. 

15 The computer vision application may identify artifacts or page characteristics which 

may subsequently be used to identify pages corresponding to the same document, 

for example using Hough transforms. One example of such an artifact may be staple 

marks. Other image characteristics may include page orientation, text angle, color, 

density and so forth. 

20 [131] The image characteristics may then be used to pre-process the received 

pages. For example, image processing applications such as ImageMagick®  may be 

used to pre-process the received pages. Once the pages have been pre-processed, 

text data may be identified in the pages. Where the received pages do not already 

have identifiable text data, optical character recognition may be performed using 

25 applications such as Tesseract-ocr. 

[132] Once identified, the text data may then be indexed to identify document 

keywords. The text data may be indexed using indexing applications such as Apache 

SoIr. The image characteristics identified in the received pages may similarly be 

indexed. 

30 [133] The indexed data for each page can be used to generate feature vectors for 

that page. These feature vectors may then be used to generate a page characteristic 

index using an application such as Apache LuceneTM. The page characteristic 

indexes for each page can then be classified, e.g. using Bayesian classifiers in 

Apache MahoutTM to identify pages corresponding to the same distinct documents. 
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The corresponding pages may then be merged into distinct documents files based 

on the classification. 

[134] Referring now to FIG. 5, shown therein is a screenshot of a user interface 500 

that may be displayed to a user. User interface 500 is an example of a file location 

5 selection user interface that may display one or more suggested file locations to the 

user of the user device 102. The user may be able to rapidly select a file location 

from user interface 500 to file a document. The user may also choose to select an 

alternative file location. 

[135] In some cases, a user may choose to defer selecting a file location for files 

10 added to the document database 130. Such documents may be stored in an unfiled 

documents folder, or tentatively stored in the first suggested filing location, until the 

user selects a file location to store the documents. In such cases, the user may be 

periodically prompted using a user interface such as user interface 500 to select file 

locations for unfiled documents. Alternatively, the user may navigate to the unfiled 

15 documents folder and select a document for filing. At that time, user interface 500 

may be displayed to the user. 

[136] Referring now to FIG. 6, shown therein is a screenshot of a user interface 600 

that may be displayed to a user. A user of user device 102 may interact with user 

interface 600 to adjust the location-specific weightings for various folders and folder 

20 levels, and in turn for various keywords. 

[137] In the example user interface 600 shown in FIG. 6, the user may adjust the 

folder level weight to be applied to folders at a particular folder level. In the example 

shown, the folder-level location-specific weight for each folder of folder level 1 (i.e. a 

higher level, likely more generic folder) is set to 5 on a scale of 1-100. The weight of 

25 a lower level folder may then be set to a higher weight, for example 10 or 15. In 

some cases, these folder weights may be set or adjusted automatically by document 

analysis application 132. For instance, as additional folder levels are added, the 

folder weights may be adjusted to account for the different levels of granularity in the 

folder levels. 

30 [138] The user may also adjust a weighting threshold value that adjusts how much 

a folder's particular folder level is used to weight the keyword scores generated for 

particular keywords. In the example user interface 600, a higher threshold value 

places a greater value on the weight assigned to a particular folder level. 	In the 

example shown, if the weighting threshold value is set to 0, the keyword scores for a 
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particular keyword are not adjusted based on the particular folder level for the file 

locations associated therewith. However, the keyword scores may still be weighted 

based on location specific weightings for specific keywords, such as user-defined 

location-specific weightings (indicating the relative importance/relevance of the 

5 stored keyword to that file location). 

[139] Referring now to FIG. 7, shown therein is a screenshot of a user interface 700 

that may be displayed to a user. User interface 700 is an example of a keyword 

definition user interface that may be used by a user of the user device 102 to define 

keywords for one or more file locations. As shown in user interface 700, the 

10 document database may include a plurality of categories/folders with different folder 

levels. The folder levels may indicate whether a particular folder/category is a top 

level folder/category (i.e. level 1) or whether it is a sub-folder/sub-category (e.g. level 

2, level 3 and so on). One or more user-defined keywords may be associated with 

the various categories/folders. 

15 [140] User-defined keywords may facilitate the determination of suggested filing 

locations when a user is beginning to user the document database (i.e. there are few 

or none previously stored documents. As additional documents are added to the 

document database 130, the weight or importance given to the user-defined 

keywords may be modified as the document analysis application 132 learns from the 

20 storage of previous documents. Similarly, a user may adjust the weight to be given to 

a particular keyword using an interface such as user interface 600. 

[141] The present invention has been described here by way of example only, while 

numerous specific details are set forth herein in order to provide a thorough 

understanding of the exemplary embodiments described herein. However, it will be 

25 understood by those of ordinary skill in the art that these embodiments may, in some 

cases, be practiced without these specific details. In other instances, well-known 

methods, procedures and components have not been described in detail so as not to 

obscure the description of the embodiments. Various modification and variations 

may be made to these exemplary embodiments without departing from the spirit and 

30 scope of the invention, which is limited only by the appended claims. 
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CLAIMS 

We claim: 

 

1. A method for automatic ingestion and filing of documents in a database, the 

database having a plurality of folder levels within a hierarchy and a plurality of file 5 

locations of previously stored documents, wherein each file location of the plurality of 

file locations is associated with any one of the plurality of folder levels, the method 

comprising: 

providing a plurality of stored keywords, based on the previously stored 

documents, wherein each of the plurality of stored keywords is associated 10 

with at least one of the plurality of file locations, wherein a selected keyword in 

the plurality of stored keywords is associated with at least two of the plurality 

of file locations, wherein a first location of the at least two of the plurality of file 

locations has a first location-specific weighting indicating a relevance of the 

first location to the selected keyword, and wherein a second location of the at 15 

least two of the plurality of file locations has a second location-specific 

weighting indicating a relevance of the second location to the selected 

keyword; 

 receiving an electronic file comprising a document; 

identifying text data in the document; 20 

indexing the text data to identify one or more document keywords; 

comparing the one or more document keywords to the plurality of 

stored keywords based on the comparing, generating a ranked 

plurality of suggested file locations for the document, wherein 

the generating the ranked plurality comprises, for each element 25 

of the one or more document keywords; 

generating respective keyword score for the element, wherein the 

respective keyword score is based on a similarity measure 

between any selected one of the plurality of stored keywords 

and the element;  30 

 adding the at least one file location associated with the selected 

one to the ranked plurality in association with the element; and 

ranking the at least one file location associated with the element in the 

ranked plurality according to the respective keyword score of the 
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element and, when the selected one is the selected keyword, 

modifying the ranking of the first location based on the first 

location-specific weighting, and modifying the ranking of the 

second location based on the second location-specific 

weighting. 5 

 

2. The method of claim 1, further comprising 

identifying a plurality of pages in the document; 

determining a plurality of page markers for each page; 

determining that the document comprises a plurality of distinct documents; 10 

and 

assigning each page to one of the distinct documents by grouping the plurality 

of pages into the distinct documents by comparing the page markers 

for the plurality of pages. 

 15 

3. The method of claim 2, wherein the page markers comprise image-based page 

markers derived from a visual appearance of the page. 

 

4. The method of any one of claims 2 to 3, wherein the page markers comprise text-

based page markers derived from the text data in the document.  20 

 

5. The method of any one of claims 1 to 4 further comprising 

determining a keyword coefficient for each element of the one or more 

document keywords, the keyword coefficient indicating a measure of 

importance of the element to the document, wherein the respective 25 

keyword score is further based on the keyword coefficient. 

 

6. The method of claim 5, wherein the measure of importance of the element to the 

document is determined by 

identifying keyword text attributes for the element, the keyword text attributes 30 

including at least one of a text size, a text location and a text format, 

wherein  

determining the keyword coefficient for the element is based on the keyword 

text attributes. 
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7. The method of any one of claims 1 to 6, wherein identifying the text data 

comprises performing optical character recognition on the document to identify the 

text data. 

 5 

8. The method of claim 5, further comprising determining a recommended file name 

for the documents based on the keyword coefficient of the one or more document 

keywords.  

 

9. A computer program product for automatic ingestion and filing of documents in a 10 

database, the database having a plurality of folder levels within a hierarchy and a 

plurality of file locations of previously stored documents, wherein each file location of 

the plurality of file locations is associated with any one of the plurality of folder levels, 

the computer program product comprising a non-transitory computer readable 

storage medium and computer-executable instructions stored on the computer 15 

readable storage medium, the instructions for configuring a processor to: 

provide a plurality of stored keywords, based on the previously stored 

documents, wherein each of the plurality of stored keywords is associated 

with at least one of the plurality of file locations, wherein a selected keyword in 

the plurality of stored keywords is associated with at least two of the plurality 20 

of file locations, wherein a first location of the at least two of the plurality of file 

locations has a first location-specific weighting indicating a relevance of the 

first location to the selected keyword, and wherein a second location of the at 

least two of the plurality of file locations has a second location-specific 

weighting indicating a relevance of the second location to the selected 25 

keyword; 

receive an electronic file comprising a document; 

identify text data in the document; 

index the text data to identify one or more document keywords; 

compare the one or more document keywords to the plurality of stored 30 

keywords; 

based on the comparing, generate a ranked plurality of suggested file 

locations for the document, wherein the generating the ranked 
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plurality comprises, for each element of the one or more 

document keywords: 

generating a respective keyword score for the element, wherein the 

respective keyword score is based on a similarity measure 

between any selected one of the plurality of stored keywords 5 

and the element;  

adding the at least one file location associated with the selected one to 

the ranked plurality in association with the element; and 

 ranking the at least one file location associated with the element 

in the ranked plurality according to the respective keyword score 10 

of the element and, when the selected one is the selected 

keyword, modifying the ranking of the first location based on the 

first location-specific weighting, and modifying the ranking of the 

second location based on the second location-specific 

weighting. 15 

 

10. The computer program product of claim 9, further comprising instructions for 

configuring the processor to: 

identify a plurality of pages in the document; 

determine a plurality of page markers for each page; 20 

determine that the document comprises a plurality of distinct documents; and 

assign each page to one of the distinct documents by grouping the plurality of 

pages into the distinct documents by comparing the page markers for 

the plurality of pages. 

 25 

11. The computer program product of claim 10, wherein the page markers comprise 

image-based page markers derived from a visual appearance of the page. 

 

12. The computer program product of any one of claims 10 to 11, wherein the page 

markers comprise text-based page markers derived from the text data in the 30 

document.  

 

13. The computer program product of any one of claims 9 to 12 further comprising 

instructions for configuring the processor to determine a keyword coefficient for each 
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element of the one or more document keywords, the keyword coefficient indicating a 

measure of importance of the element to the document, wherein the respective 

keyword score is further based on the keyword coefficient. 

 

14. The computer program product of claim 13, further comprising instructions for 5 

configuring the processor to determine the measure of importance of the element to 

the document by identifying keyword text attributes for the element, the keyword text 

attributes including at least one of a text size, a text location and a text format, 

wherein determining the keyword coefficient for the document keyword is based on 

the keyword text attributes. 10 

 

15. The computer program product of any one of claims 9 to 14, further comprising 

instructions for configuring the processor to identify the text data by performing 

optical character recognition on the document. 

 15 

16. The computer program product of claim 13, further comprising instructions for 

configuring the processor to determine a recommended file name for the documents 

based on the keyword coefficient for the one or more document keywords.  

 

17. The method of claim 1, wherein indexing the text data to identify the one or more 20 

document keywords comprises determining whether an occurrence level for one or 

more words in the document is greater than a keyword threshold. 

 

18. The method of claim 1, wherein the plurality of stored keywords are generated 

based on at least one of: file names of previously stored documents, document 25 

keywords identified in previously stored documents, file location names in the file 

directory, folder location names in the file directory, contents of files in the file 

directory and user-defined keywords associated with specific files and folders in the 

file directory. 

 30 

19. The computer program product of claim 9, wherein indexing the text data to 

identify the one or more document keywords comprises determining whether an 

occurrence level for one or more words in the document is greater than a keyword 

threshold.  
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20. The computer program product of claim 9, wherein the plurality of stored 

keywords are generated based on at least one of: file names of previously stored 

documents, document keywords identified in previously stored documents, file 

location names in the file directory, folder location names in the file directory, 5 

contents of files in the file directory and user-defined keywords associated with 

specific files and folders in the file directory. 


