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Abstract. This paper proposes to create an RPA(robotic process automation) based
software robot that can digitalize and extract data from handwritten medical forms.
The RPA robot uses a taxonomy that is specific for the medical form and associates
the extracted data with the taxonomy. This is accomplished using UiPath studio to
create the robot, Google Cloud Vision OCR(optical character recognition) to create
the DOM (digital object model) file and UiPath machine learning (ML) API to
extract the data from the medical form. Due to the fact that the medical form is in a
non-standard format a data extraction template had to be applied. After the
extraction process the data can be saved into databases or into a spreadsheets.
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1. Introduction

Robotic Software Automation (RPA) is a technology that creates software robots which
can perform repetitive human tasks [1,2]. RPA robots are constructed using predefined
activities that mimic human computer interaction by reducing the manual repetitive work
and errors to a large extent [3]. The most common RPA development tools are UiPath,
Automation Anywhere and Blue Prism.

The most use cases of using Robotic Process Automation can be found in the
domains where many files must be processed like secretary productivity [4], document
processing automations [5,6] and document classification [7].

In one instance in the medical domain RPA and machine learning (ML) is used to
detect the early signs of Glaucoma [8]. In another instance RPA is implemented in elderly
friendly consumer services [9] and chat bots [10]

Our idea is to create an RPA based software robot that helps physicians and other
healthcare professionals to digitize handwritten medical forms. Even though the year is
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2023 many small medical healthcare facilities utilize handwritten forms and many older
medical forms and other forms are in handwritten formats. This solution will provide a
base for further development of robots that can bulk process a large number of forms for
digital archiving purposes.

2. Using RPA and OCR to process handwritten patient forms.

In our country small local medical clinics and cabinets still use handwritten medical
forms. Generally, these forms have a predefined structure, and the data is filled in by
hand. These forms are passed on from the medical doctor to the medical assistant or
rehabilitation practitioner by hand and are archived in physical cabinets.
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Figure 1. Handwritten medical form (first author’s fictive test data).

The problem arouses when these handwritten medical forms must be archived in
digital form. For this a reliable batch processing solution must be found that can digitize
the physical documents with minimal human intervention.

Our solution proposes the usage of RPA by creating a software robot that can digitize
the documents and extract useful information in a structured manner.

To develop the RPA robot UiPath studio was used with community type licensing.

2.1. Building the RPA Robot for data extraction

The intended usage of the RPA robot is to extract and structure data from handwritten
medical forms. These forms have, as can be observed, a non-standard format and so it
can be difficult to digitize and extract meaningful data.

The first step in building the RPA robot is to create a taxonomy of the form.
Taxonomy helps the robot to correlate the extracted. The taxonomy was created using
UiPath’s Taxonomy Manager. Figure 1 displays the created taxonomy for the medical
form. This is loaded into the RPA robot using the Load Taxonomy activity.
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Figure 2. The taxonomy of the medical form.

The next phase is to create a digital version of the document that will be processed.
This document can be in PDF form or an in a standard bitmap image form (jpg, jpeg,
npg, bmp, ect.). This is done using the digitize document activity. This activity uses an
OCR engine the creates a DOM type digital file that can be used for data extraction. The
chosen OCR was the Google Cloud Vison OCR. In our tests to determine the best OCR
this performed the best to recognize handwritten texts. If needed google cloud has a
dedicated handwriting recognition OCR.
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Figure 3. The document digitalization activity.

After the digitalized document is obtained, we can proceed to classify the document
as a medical form document with the Classify Document scope activity where a keyword
based classier is invoked. Basically, this classifier searches within the document for
predefined keywords to ensure that the data extraction is accomplished on the right
document. If the classification is accomplished correctly the Data Extraction Scope is
invoked. In this scope the Form Extractor activity is used which uses a ML algorithm
(provided by UiPath) to identify the date associated with the taxonomy. This for extractor
activity needs a predetermined form template to identify the location of the data
associated to the taxonomy. The predetermined form template is mandatory since
handwritten medical form is a nonstandard form. As a drawback if the structure of the
analyzed form changes the form template must be changed as well.
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Figure 4. Document classification and data extraction.

3. Experimental Results

71

To view the extraction results a Presentation Validation Station activity was used
presented in figure 6. This activity generates a graphical interface that presents the
extracted data and its location on the form, as well as the extraction confidence values.
It can be observed that all the targeted data was extracted correctly.

Figure 5. The extracted data and extraction confidence values.

The extracted data is saved using the Export Extraction Results activity into a

DataSet.
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Figure 6. Export Extraction Results activity.
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The exported data set can be used to write the extracted data into a spreadsheet type
file (Excel file, Google spreadsheet, etc...), generate text type pdf’s, to save the data into
a database.

4. Discussion and Conclusions

On major factor that affects the data extraction quality is the actual handwriting of the
person who wrote the form. If the handwriting is in capitalized letters the extraction
confidence is 100% as shown in figure 5, but if the handwriting is a cursive un-organized
handwriting the confidence can drop under 50% and then a new Al must be trained for
each medical staff’s handwriting.

Another aspect that needs to be addressed is the number of pages of the form. If the
form have several pages a page template needs to be created for each page apart.
Basically in the document classification part each page must be classified individually
and the correct template to be applied. By creating several templates the proposed
method can be applied to digitize any kind of hand written forms, medical and non-
medical, speeding up the archiving process of hand written documents.

As a further development several bulk loading methods can be applied like accessing
multiple files form a folder, from a cloud drive ex: Google drive.
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