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Abstract

Data integration is a fundamental component in software engineering, ensuring
the seamless operation of various systems and applications. Its significance lies in
providing a reliable source of information from multiple and diverse sources. This
research presents an advanced approach to accelerate the processing of document
images from the Data Center at the University of Mosul and to evaluate their quality on
a cloud platform. The proposed methodology is based on two main stages: Stage One:
Achieving seamless integration between the data center and the cloud platform using
the FastAPI framework, to ensure secure and efficient data exchange. Stage Two: This
stage involves uploading the documents from the user to the cloud system (System X),
which in turn sends the document along with its type to the image enhancement server.
The initial processing includes scaling the image according to the document type,
followed by measuring the similarity between images using the Correlation Coefficient
and the Histogram of Oriented Gradients (HOG) algorithm. Next, the Fast Library for
Approximate Nearest Neighbors (FLANN) algorithm is used to enhance distorted
images, and the Laplacian filter is applied to improve image quality based on the
document's condition. Finally, the result (the enhanced document image and similarity
score) is sent back to the cloud system (System X).

The system's performance was evaluated using several feature extraction algorithms to
determine matching efficiency, including the Features from Accelerated Segment Test
(FAST), Scale-Invariant Feature Transform (SIFT), and Oriented FAST and Rotated
BRIEF (ORB).The results showed that HOG achieved the highest correlation
coefficients compared to other algorithms, demonstrating its superior capability in
recognizing the structural aspects of images. For instance, HOG achieved a correlation
coefficient of 60.81% in high-quality "National" documents, outperforming ORB at
13.25%, SIFT at 22.11%, and FAST at 8.80%. Similar results were observed in "Civil"
documents, where HOG achieved 31.52% compared to ORB at 9.13%, SIFT at 15.64%,
and FAST at 4.70%. For low-quality documents, HOG's correlation coefficient dropped
to 10.04%, but it still showed better performance than ORB at 10.66%, SIFT at 20.49%,
and FAST at 4.54%.

Using the Laplacian filter to enhance text clarity showed a significant improvement
compared to using the Gaussian smoothing filter. Additionally, the SIFT algorithm
combined with the FLANN Matcher demonstrated higher accuracy in image matching
compared to ORB with the brute-force matcher.

Overall, the correlation coefficient proved to be a precise measure for image similarity,
minimizing subjective effects and enhancing matching accuracy. The integration
between FastAPI and OpenCV using Python in this system provides an effective model
for cloud computing environments, making the platform more flexible and capable of
handling diverse types of documents with high efficiency. Currently, the platform is
operating within the data center systems at the University of Mosul, demonstrating its
effectiveness in real-world settings.
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