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Abstract Business card is shared as hardcopy, the data present in business card will
be highly useful if it is available in digital format. The task of manually entering
the details of all business cards is laborious and time-consuming. Document image
analysis is used in this paper for automating this process. Thiswill be accomplishedby
performingOCR and then using the text to extract theMeta data. Onemore important
component of business card is the logo of the organization. The text extraction OCR
will be done using the Tesseract API. After conversion of the image to text, the data
will be saved in the database. The raw data will be saved in the database, which
will later be segregated and stored in the appropriate fields. It is generally ignored
in the process of saving text information, in this paper it is extracted and stored
in database. For logo detection various techniques like Gabor Filter, Harris edge
detection technique, MSER, etc., are compared to determine the best technique for
acquiring the most accurate logo extraction. Gabor filter gives the best result is used
for the extracting logo and storing in database. Java language on NetBeans IDE
platform which use the Spring MVC framework is used to implement this work.
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1 Introduction

Business card is an important documentwhich requires preservation and efficient data
handling. The limitation of the card being offline and as a result it requires manual
work for preserving the data digitally [1]. The greatest advantage of a business card,
its tangibility has somehow also become its greatest disadvantage. These are easily
accessible yet fragile. This problem has been tried to be solved by automating this
process. The automation of business cards will be done by extracting all the data
and saving each field into the database using different algorithms and logic using
document image analysis [2–5]. This data will be saved to different fields based on
the field analysis [6].

The data field extraction will be done to extract Meta data like Name, Company,
Phone, Fax, Email, and Address. The rest of the information will be saved in the
also be saved. The main contribution to this work was to filter the text by reducing
the noise of the obtained text and then obtain the information which is necessary,
i.e., categorizing the data into mapped and unmapped data. Mapped data will then be
used to segregate the information and classifying it on the basis of various algorithms.
Regular Expressions were used for pattern matching which will be used to extract
information like email address, phone numbers, etc., which follow a certain pattern.
However there will be exceptions like ‘@’ will also be for the twitter handle which
might be interpreted as an email. Core-NER-NLP (Name Entity Recognizer-Natural
Language Processing) which uses Stanford Dictionary for various predefined field
extraction like name of a person, organization, location, etc. The data extracted
from the text will then be saved in separate fields in the data base. As the tesseract
OCR is not 100% efficient, there will be a modification option where the user can
manually correct the text before the data extraction takes place [7]. The home page
will contain upload, modify, list, search, and delete links. Upload tab will be used to
upload an image of the business card. Modify will be used to change any text which
has been wrongly read by OCR. List will display all the business cards in a single
page. Any query based on the business card will be done using the Search tab. For
omitting/removing any uploaded business card, an option of Delete will be present.

This database will be available on the browser using the JDBC and Spring MVC
framework. This will be a service available for various platforms. The database will
be tried for being converted to contacts which will be directly saved in the mobile
device.

2 Methodology

This work uses following APIs and software’s for feature extraction: Stanford Core
NLP, Tesseract, Oracle Glassfish Server, NetBeans IDE, RegEx, and MATLAB.
Stanford Core NLP uses algorithms that easies the way computers are programmed
in order to fulfill the humanistic requirements. Tesseract API uses optical character
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Fig. 1 Data flow diagram

recognition for extracting text from scanned images. Oracle Glassfish Server serves
the purpose of handling servlets and JSP. The following diagram describe the com-
plete work flow of the research work.

Figure 1 as shown explains how the scanned business card will be classified into
two parts: image and text. The image, if detected will be extracted and the classified
as the logo of the respective institution. Else the text will be mapped and classified
under the respective database fields. For instance, email ids, ‘@’ will be used for
identification and 10 digit numbers will be used for mobile numbers. There are
six fields in which the extracted text will be saved and classified. They are Name,
Company, Phone, Fax, Email, and Address.

This work has been created on the NetBeans IDE platform using Java language.
Since this is a web application, Glass Fish server was used. Glass Fish is an open-
source application server built for the java platform. For the architecture, Spring
Web MVC was used. The sole purpose of this is to handle all the HTTP requests
as well as responses. The Maven Repository was used for this work as it helped
in automatically building the dependencies for any number of times. The Tesseract
OCR API was used for reading the text from the images. The acquired text was then
stored in the database. It then further processed and filtered into the respective fields.
This was done by using RegEx, NER, and Stanford Core NLP.
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Fig. 2 Home page of the application

RegEx stands for regular expression. It is used for searching strings which follow
a definite pattern. For instance an email id will always have ‘@’ in between the string
or a mobile number will have a ‘+’ followed by ISD code and then the remaining 10
digits. There are exceptions in this as well, like for instance ‘@’might also be present
in a twitter handle so.comwas used for further classification. Phone numbers are also
present in various formats like XXX-XXX-XXXX or+XX-XXXXXXXXXX, etc.,
which were also dealt with different user cases [8]. NER or Name Entity Recogni-
tion is generally used to extract information like names, addresses, percentages, or
various quantities. Here it was used to identify the Name of the contact mentioned
in the business card. Stanford Core NLP (Natural Language Processing) is an imple-
mentation of NER, it is a predefined dictionary which is used to identify and extract
information having three major classes (Location, Person, and Organization) this
was used to identify the address of the office or institution as duly mentioned in the
business card.

The MySQL database was administered and managed by phpMyAdmin. Xampp
was used to manage cross-platform operations of majorly database and php.

The class HomeController was created to manage the map the browser requests.
The DAO class is used to as a logical interface between the database and the MVC
model. The POJO files manage uploading of the business card as well as creating
contacts in the database. Utility files include all the text extraction techniques for
each field, viz., email, fax, and phone number.

Figure 2 shows the home page of the application. As mentioned, there are options
to list all the uploaded cards from the database, manually edit the stored information
(see Fig. 3) as the OCRed text is not 100% efficient, search for the business cards
using the primary key from a database, and also delete any card.

Dependencieswere built separately are done inMVCframework.Themain advan-
tage of building dependencies is to eliminate the need to the work of identifying and
specifying them. These dependencies are added automatically. It is particularly use-
ful when a large dependency tree is formed as it then becomes difficult to keep a track
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Fig. 3 Manually editing the fields

on each one of them. The few dependencies that have been built include JARfiles like
tess4j for OCR extraction, jdbc for java and database connectivity, Stanford-corenlp
for the predefined dictionary, spring expression which is used for querying, spring-tx
which manages transactions.

For the logo part, MATLABwas used.MATLABwas preferred over Java because
the scanned image requires to be processed and since Java Image processing slows
down the application, therefore it is best to use the MATLAB in place of Java for
image processing. Java Image Processing is useful when the image is only of a few
bytes (few hundred dpis), but when larger sized images are being considered for
processing, it is best to use platforms which are best suited to process the images
as per the requirements. Many different techniques were used in order to identify
the logo from business cards. The techniques involved were edge detection, Gabor
filter, SURF and SIFT algorithms [9, 10]. All of these techniques are based on the
phenomenon of feature extraction. The feature extraction is a method of extracting
the important features from the image. These are useful in various fields like object
recognition or identifying a particular set of textures or for image retrieval [11, 12].

Edge detection: it is a technique to identify the image boundaries. This will be
useful in detecting the logos as it will extract the image present in the image itself.
Boundary detection is done by comparing the image brightness and checking its
discontinuities [13–15].

SIFT: Scale-Invariant Feature Transformation is one of the basic algorithms used
to detect logos. It is very useful as it is invariant to mostly all types of features like
scaling, translation, rotation, or even the illumination. It basically converts the image
into vectors which are then used for image description.

SURF: Speeded-Up robust Features is an algorithm derived through SIFT for
image detection it is better than SIFT in terms of computability and distinctiveness
(Fig. 4a, b).

Harris features: This technique is used to detect the corners and identify them
(Fig. 5).
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Fig. 4 a Implementation of SURF. b Implementation of SURF

Fig. 5 Harris corner detection

MSER: Maximally Stable External Regions is used for image detection. It deals
with the correspondences among the different image components (Fig. 6).

Gabor Filter: It is a filter used to identify the textures present. It serves the purpose
of identifying the regionswhere a certain frequency is present. Themain disadvantage
of this filter is that it is over reliant on the orientation of the imageFig. 7. The following
code snippet was used for implementing the Gabor filter:

Comparing all the features and results, it was Gabor Filter which was found to be
most accurate and result-oriented. Others techniques like MSER and Harris corner
detection identified the texts also. Thus making it difficult to extract the logo from
them.
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Fig. 6 Implementation of SURF

Fig. 7 Implementation of Gabor Filter

3 Results and Discussions

The business card scanned was used for text as well as logo extraction. As explained
below the following results were obtained:

The OCR performed text was retrieved in the database because data other than
the structured data might also be useful and hence can be of some purpose as shown
in Fig. 8. Figure 9 shows how information has been mapped to the respective fields
and thus the data has been retrieved in the database as well. Data has been stored in
each category differently.
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Fig. 8 The OCR performed text in the database

Fig. 9 Business card list

As the scanned cards may vary, they will have different formats like .jpg, .pdf, etc.
Hence, ghost jar as well as imagio jar was used for different formats of the uploaded
image. This application was run on the glassfish server as all the connectors and
backend APIs would work properly and efficiently on this server, therefore, making
user-friendly GUI. Thus, the application successfully returns the relevant extraction
of data using tesseract and other APIs and techniques.

The logo extraction was done based on the comparison of different techniques;
following results were obtained in the end (Fig. 10).
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Fig. 10 Logo extraction using Gabor Filter

4 Conclusion

The work is tried and tested on business cards of different types but there was noise
whichwas prevalent in every business card. Thiswas reduced by specifically applying
algorithms. As a result only important data was extracted in the database. Since
every business card is different therefore it is difficult to extract the information from
each business card with absolute efficiency. This can be improved with increase
in the dictionary and refinement of algorithms of tesseract, so that the noise can
be reduced and other important information can also be retrieved example some
business cards may have websites as well as their designation and branches of their
company. Therefore, such card’s OCR text field extraction would filter out such
important details as noise whereas these can also be extracted and saved under more
information tab so that correct and detailed data is provided to the user. Along with
the important data, the logo was also extracted which being an added feature will
help in simpler and easier classification of the contacts. The Gabor Filter was the
most relevant technique and as a result successful implementation was done.
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