V-DOC – System Description

OVERVIEW

Information and knowledge increasingly drive today’s economy.  A company’s key assets are less likely to be tangible – such as plants and materials – then intellectual in nature, vested in people and the information they access and use.

If a company is to grow by generating sustainable competitive advantage, then it has to optimize its use of those intellectual assets.  This means providing ready and timely access to relevant information, distributing it to the knowledge workers who need it, reusing it whenever possible and removing any mechanistic and unproductive overhead around information management.

Documents are the human interface to information.

If an organization improves the ways in which it creates, manages, uses and communicates with documents, then it can not only reduce costs, but also help its staff create new value and drive business growth.  And that’s true productivity.

David Jones, VP Marketing for Xerox Professional Document Services provides the following: 

“We cannot avoid the fact that we truly are an information-based society.  The explosion of information and data is incredible and can be equally valuable.  Unfortunately, the vast majority of that information is on pieces of paper.  These documents are handled, passed along, buried in piles, put in folders, filed in cabinets, pulled out, photocopied, damaged, and misfiled.  The routine is familiar to us all.”

Vision is a software program that allows users to store an image (a picture) of a document in the computer.  V-DOC is a variation of Vision specifically written for the medical claims processing community.  Using the most advanced OCR technology available, V-DOC allows standard, typed or printed forms to be processed electronically.  Electronic processing and storage eliminates many of the fundamental problems associated with processing and storing paper documents: 

· data entry is expensive

· data entry is subject to human error 

· pieces of paper are expensive to store

· paper documents are routinely lost or misfiled

· only one person has access to them at a time

· paper can only be stored at and retrieved from one place

· finding and retrieving the right piece of paper can be very time-consuming

· paper is easily damaged or destroyed in a disaster (fire, flood, hurricane) 

V-DOC is a computer program that scans typed or computer generated forms and then convert the data on the forms to keystrokes.  These “keystrokes” can then be delivered to another computer program just as if the data was entered into that system.  

Essentially, V-DOC is a near automatic, computer-assisted data entry system. V-DOC has several built in interfaces available, and i3 Ltd. Will custom build one if needed.
Examples of forms that can be processed include medical billing forms (HCFA 1500’s, UB92’s, National Standards Foundation Dental Claim Forms), bills of lading, invoices, and purchase orders just to name a few.

According to IW, July 21, 1997, “DM (document management) is a complex process.  Getting the maximum advantage from any DM system typically requires customization or integration with other systems.  This means it is important to understand integration capabilities and limitations of the systems.” 
The capabilities of computers to provide mundane data entry tasks significantly reduce the human resources and costs needed to provide these services.  Data entry personnel transform their roles from keystroke entry to verifiers of properly scanned information.  One verifier can perform the routine quality control necessary to equal what used to take several data key operators.  In addition, cost savings are incurred by reducing the time required to search for these documents in a traditional format.  Again from IW, July 21, 1997, “Automated data entry brings great improvements in accuracy.  Some studies reveal a reduction in errors from approximately 12% with manual keying to an automated rate of about three-thousandths of 1%.”
PROCESS DESCRIPTION

The abilities of Optical Character Recognition (OCR) have improved dramatically in the past year. V-DOC uses the latest version of the Caere OCR Toolkit to ensure greatest OCR accuracy during scanning.  A Kofax Image Processing Card is used to enhance the speed of scanning and to “clean” the image. 

But even then, the best OCR engine doesn’t convert 100 percent of the data.  In order to increase the accuracy of the data that is converted, several processes are built into V-DOC.  The first process enhancement is database fields that are masked to accept only certain information.  For example, fields that can only be numeric (Social Security number, phone number, Zip Code, etc.) are verified and modified to be numbers.  If the OCR engine sees the letter “L” in a numeric field, it is changed to a number 1.  The letter ”O” is changed to a zero; “Z” is a two, etc.  

The second process involved in increasing accuracy occurs as all words are checked against a data dictionary.  If a word is found that is not in the V-DOC dictionary, the field is highlighted in green to notify the verifier of the unknown word.  The verifier can then check the word against the image of the form and accept or correct the field based on the OCR interpretation.  Once the field is accepted, the dictionary is automatically updated to include the new word and its spelling.  A good example of when this occurs is when a person’s name is OCR’d.  The first time that a name is encountered, the operator is asked to verify.  Verification places the name in the dictionary so that from then on, that name will never be highlighted again.

In the rare case that the OCR engine misinterpreted a character, the verifier has the opportunity to manually correct the field and then update the spelling database.  This usually happens most often when a poorly printed form has been scanned (i.e. the scanned document was printed using dot matrix printer with a poor ribbon).

The third process involves table checking.  Certain defined fields can have a table lookup specific to that field.  Mismatches are displayed and available for update or acceptance as described above.  In this case, however, tables are not automatically updated, but can be updated by a table building function.  An example of this would be ICD-9 Codes or Zip Codes.

The final check involves a self-building table.  Some fields can never be translated correctly due to the information being in a non-standard format.  On a HCFA 1500 form for example, the provider’s name is located in the lower left corner of the form.  Since there are many different formats in which this data can appear, (last name, first name, federal ID number can appear in just about any order or position within the box provided) V-DOC has no way to decipher this data.  Instead, V-DOC will take the information on the form (excluding dates) and check it against a database.  If it finds a match, the appropriate fields will be pulled from a database and used.  The only time a match isn’t found is when information from an unknown individual  (to the system) is received, or a format for an existing individual has been changed.  In either case, once an operator has updated the fields, V-DOC automatically updates the table.  

OPERATING PROCEDURE

The V-DOC process is quite simple.  Multiple forms are placed into the automatic document feeder of a scanner.  From a list of pre-designed templates, the operator selects the appropriate template that corresponds to the form being processed.  To begin, the operator clicks on the Scan icon. The operator observes the images as they go through the scanner in the Quality Control Window.  Any improperly scanned forms can be pulled out and set aside for rescanning.

The appropriate zones for the selected form are then automatically loaded into the OCR engine. (These zones are determined by the user and preset within the system.  These are the fields necessary to further process the form.)  After the zones are loaded, each page is OCR’d one at a time and the data associated with each form is placed in a batch.  After completion of the OCR process, each page goes through the data verification processes referenced above.  Any page that does not have 100 percent verification is presented to the user for correction.  The format for this is user dependent, but the form’s image and the converted data appear on the screen adjacent to each other.  All fields from the page are viewable.  The field or fields that are problematic are highlighted in a specific, meaningful color in order to reduce the effort needed to correct the entry.  Once the data has been corrected, the user clicks on the Save icon and processing continues with the next form.  The OCR process is capable of converting 10 to 30 pages per minute depending on the density of characters on the form.

BEYOND DATA CONVERSION

V-DOC is supported on the back end by a storage and retrieval system called Vision.  Vision is a software program designed and written by former Hospital Administrators to provide individuals 
with complete access to critical information. This document management system allows users to store an image of a document in the computer that can be instantaneously retrieved at a later time.  Rather than have a cumbersome system that is unwieldy to users, Vision is a system that provides what you need with an easy to use interface.

The two primary functions performed by Vision are the storage and retrieval of optically scanned images and computer generated reports and files.

After scanning the forms into the system, information from the zoned fields is placed in a database and saved for future retrieval.  Databases must be user defined, easily modified and able to hold almost unlimited data.  Vision utilizes Btrieve 5.1, a powerful, yet extremely user-friendly database structure.  While there are many database engines on the market, Btrieve is the fastest for this application.  Because Btrieve is independent of the Network Operating System, it offers greater flexibility as well. 

Vision data fields are based on a three tiered indexing system.  Although three levels of indexing are not required, they are highly recommended.  The decision to create a database centered on a three-tiered structure resulted from the fact that older database structures made retrieving documents a slow and tedious affair.

The Vision program was written from the perspective of the end-user.  Every attempt has been made to make it easy to learn and use.  Above the three data tiers are three segregation tiers.  These are presented to end-users as “file cabinets, drawers and folders.”  As you would expect, the mental image of a conventional file cabinet simplifies the concept for them. Vision’s file cabinets, drawers and folders provide separation of documents and document types so the system can be utilized by various user groups with ease.  

The Vision organization tree is set up so that the cabinets are the largest storage areas.  Each cabinet can contain an unlimited number of drawers with each drawer containing an unlimited number of folders.  Vision has the capability of having more than 64,000 separate, user-defined databases.  Each database can have up to 90 definable fields.  Of the 90, 66 fields (22 per level) can be key fields providing for a much faster retrieval of information.  In addition, key fields will sort the information automatically allowing for a more accurate list of retrieved documents.  With the ability to store over 4.3 billion records per database, this system outweighs traditional file cabinets (only figuratively) when it comes to storing large quantities of documents.

In addition to storing documents, the Vision system can emulate both a printer and a facsimile machine.  When the Printer option is selected, the Vision system works like a copier.  Whatever records are input into the system are immediately printed out.  This is useful when a record needs to be copied at the time of input or when the user desires a hard copy of an incoming file or fax.

When the fax option is selected the Vision system works like a facsimile machine.  An incoming document is immediately sent to the fax system.  The user is then prompted to enter in the appropriate information to transmit the fax.  The fax will then be sent just as a normal fax machine would.  The advantage of the fax function in the Vision program is that it can not only transmit scanned documents, but also files and other faxes.

The second primary function of the Vision system is the ability to quickly locate and utilize stored documents.  Within the retrieval function, it is possible to rapidly locate a document through the Vision SQL search engine.  When users begin document retrieval, a pop-up window will appear prompting them to enter the criteria for their search.  They may enter as many search fields as they may like using both key and Non-Key fields.  

The system also features the power of search macros.  In many organizations, it is quite common for users to frequently search for the same types of documents.  To make the searching process more efficient, Vision features a macro function that allows users to save their search criteria. The macro can save them considerable time and inconvenience by eliminating the need to re-enter the same search fields every time.

Once the search criteria are entered, Vision locates the document.  If more than one document matches the search criteria, Vision will list all possible matches.  However, by utilizing the three-tiered indexing and search format, Vision allows users to narrow their search as they go, rather than having to search through hundreds of possible record matches.  Once the document is located, it can be viewed in a multitude of directions, sizes, or formats.  Users may also view data for the document and print the document including any notation overlays that may be linked to it.

In order for a system such as Vision to be functional in a medical information workplace, the user must be able to store and retrieve items in a variety of formats.  Users can segregate data to six levels.  Users are encouraged to think of these levels in terms they are familiar with: documents are stored in a 1) Room, 2) File Cabinet, 3) Drawer, 4) Hanging Folder, 5) Manila Folder and 

6) Individual pages or groups of pages.  The last three items have multiple field records, and items are retrieved by the data in the fields in any of these levels.

Document storage systems obviously must have good security to protect valuable or confidential information. Vision’s security measures allow for ultimate protection of documents and records through administrator customization.  The system administrator sets the security levels at the group level. Security levels that are assigned include database searching, viewing, or modifying, print or fax ability and storage ability. The administrator can grant or deny access to each user down to the record level. Vision actually goes one step further: users can be allowed to view portions of records and have the rest of the document blacked out.  With security to the partial-record level, any information on a document can be shared or protected as necessary.  Security warnings and errors are logged to allow for tracking and auditing. Vision was designed to make security very tight and yet easy to administrate.

Vision can utilize any one of several long-term storage mediums.  We currently recommend CD-ROM as the most economical option.  Documents (images) are stored on the server until a full CD is accumulated.  The system then burns (records) the information onto a CD and creates as many copies as you request.  We recommend at least two copies with one copy stored off-site for disaster recovery. 

CONCLUSION

V-DOC’s imaging technology transforms document processing from a highly paper intensive activity to a truly paperless function.  All forms and related documents are electronically stored and can be retrieved at any time.  Imaging eliminates the need for detailed manual sorting, stamping, filing and retrieval of documents.  It allows employees to be more productive at processing forms rather than just entering them. 
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