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Abstract—Matching processed headstone photos to official
cemetery records is a time intensive task. The headstone photo
processing system is an attempt to automate this process through
the use of machine learning and optical character recognition to
reduce the overall work required to complete this process.

Index Terms—Computer Vision, Object Detection, Application
Software

I. INTRODUCTION

The Headstone Photo Processing System is a mesh of
multiple software components designed to complete the task
of record matching. The primary goal of our project is to auto-
mate the process of matching processed images of headstones
to official cemetery records. That is, given a set of images from
a cemetery, as well as a tabular spreadsheet of the complete
records of that cemetery, our system should be able to map
each image to a specific record in the table. On top of this,
there is the added task of processing each image such that it
primarily consists of headstone in focus, and ensuring that the
headstone is upright and aligned in a natural fashion. These
tasks, especially editing the images via rotation and cropping,
become cumbersome for humans to do for a vast set of images,
and can quickly overwhelm a single person. This was exactly
the case for our sponsor, Dr. Giroux, who previously did all
of these tasks manually for thousands of cemetery images. By
devising a system capable of efficiently handling, at the very
least, the general cases of headstones, the workload on Dr.
Giroux, her colleagues, and others working in this field can
be reduced significantly.

II. SYSTEM OVERVIEW
A. User Interface

The component the user sees upon startup manages most
of the information transfer between the user and software.
The user interfaces with this component to provide crucial
information such as the file path to the images the user
would like processed, the border pixel length, image name
formatting, and more. Every other major component of the
project is abstracted from the user, making this system a black
box with inputs (primarily) being the image set, and outputs
being the processed images and spreadsheet with images
matched correctly to existing records. Combined with a SQLite
database for passing information to each component, the user
interface frontend serves as the communication center between
the individual components, making calls to the components to
process the images.

B. Image Cropping and Alignment Pipeline

Once the input is provided, it is passed to the second major
component, image cropping and alignment. In this component,
we make use of a machine learning model to identify regions
of interest where headstones are likely to be present. From
these regions, we narrow down the set of regions to only
those most likely to be the headstone in the foreground (as
many images contain superfluous artifacts in the background,
sometimes even other headstones). Once such a region is
identified with a high degree of confidence, the image is
cropped to fit only that bounding box, leaving us with an image
in which the headstone in focus makes up most or all of the
pixels. If a pixel border length was specified, this region would
be expanded to accommodate it.
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Fig. 1: The desired result of the Cropping and Alignment
Pipeline

However, at any stage in this module, it is possible to
encounter cases in which the model has difficulty completing
any of these sub-tasks with a high degree of confidence. For
example, in headstones where a roughly-rectangular shape
is not present, or if the angle of the image is such that
a rectangular rotation cannot be generated (i.e. headstones
that appear steeply trapezoidal), the model may propose such
regions with low confidence. These cases are handled by
moving such cases to low confidence or “failure” queue, in
which the user will have to manually inspect each failed case.
In a perfect world, our system would be able to handle any
and all input. Unfortunately, however, minority edge cases
have shown up that prove troublesome to handle with even
the best methods. We thought it better to let the user handle
such edge cases rather than risk matching incorrectly, which
would require more exhaustive human inspection through the
entirety of the records down the line. Once each image is either
correctly cropped or marked as a failure case and handed off
to the user, we proceed to the next stage: optical character
recognition (OCR).

C. Optical Character Recognition

The OCR module is responsible for converting characters
present in image data to plain-text, a form more suitable
for indexing and searching in computers. The OCR module
takes a single primary input, the path to the directory of
cropped images, and has a set of outputs, a set of strings






