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Abstract 

This paper explores the integration of Artificial Intelligence (AI) in Robotic Process Automation (RPA) for document 
processing, specifically focusing on Optical Character Recognition (OCR) of image receipts in multiple languages. By 
leveraging a hybrid Convolutional Neural Network (CNN) and Recurrent Neural Network (RNN) model, the system is 
capable of accurately extracting textual information from receipts. Furthermore, the model classifies these receipts into 
distinct categories, enabling efficient data management and analysis. 
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1. Introduction

With the increasing volume of documents and receipts in daily business transactions, manual processing has become 
time-consuming and error prone. Robotic Process Automation (RPA) combined with Artificial Intelligence (AI) offers 
an effective solution for automating document processing, particularly in extracting and classifying data from image-
based receipts. This paper explores an AI-powered system utilizing a hybrid model of Convolutional Neural Networks 
(CNN) and Recurrent Neural Networks (RNN) to perform Optical Character Recognition (OCR) on receipts in multiple 
languages, including English, Spanish, French and so on. The proposed system not only enhances the accuracy of text 
extraction but also classifies receipts into different categories, improving overall efficiency and reducing human 
intervention in day-to-day activities.  

1.1. Relevant formulas 

• CNN Layer: The CNN extracts features from the input receipt image (1). This operation helps in extracting
essential spatial features from the receipt image, such as text areas and important details.

𝑌𝑖,𝑗 =  (𝑋 ∗ 𝑊)𝑖,𝑗 +  𝑏................ (1) 

X – Input Image 
W – Convolution Filter (Kernel) 
∗ - Convolution 
b – bias term  
Y – Output of Convolution Layer 

• RNN/LSTM Layer: After feature extraction using CNN, the LSTM/RNN layer captures the sequential
dependencies in the text from the image. The LSTM network updates its state at each timestep t using the
following formula (2). This process helps capture the sequential nature of the receipt's text (i.e., reading the
receipt from left to right).
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   ℎ𝑡 =  𝑜𝑡 ⋅  tanh 𝐶𝑡………(2) 

ot – Output Gate 
Ct – Cell State 
tanh - hyperbolic tangent activation function 

• CTC Loss: CTC loss is used for sequence-to-sequence tasks where the input and output sequences are not 
aligned. In OCR, the input is an image and output is the corresponding text. 

 
 L𝐶𝑇𝐶 =  − log(∑ ∏ 𝑃(𝑦𝑡 = 𝑎𝑡)𝑇

𝑡=1a∈A𝐿 ) ………(3) 

• T - The number of timesteps (predicted sequence length). 
• L - The number of characters in the true label sequence. 
• at - The character at timestep t in a possible alignment 
• P(yt=at) - The probability of the predicted character yt matching the alignment character at. 

2. Architecture 

The flowchart in Figure 1 illustrates the overall pipeline for Optical Character Recognition (OCR) using a combination 
of deep learning components, including CNN, RNN, and the Connectionist Temporal Classification (CTC) loss function. 
The process begins with Image Acquisition, where input images of text are collected. These images undergo Image 
Preprocessing to enhance their quality, normalize their size, and convert them into a suitable format for feature 
extraction. This ensures the images are optimized for subsequent processing by the deep learning model. The 
preprocessed images are passed through a Convolutional Neural Network (CNN), which extracts meaningful spatial 
features, such as edges and textures, from the images. These features are then reshaped and fed into the next layer. 

The extracted features are processed by RNN/LSTM Layers to capture temporal dependencies and sequence patterns, 
enabling the model to understand character sequences. The output from these layers is passed to a Dense Layer with 
SoftMax Activation, which classifies the probability distribution of each character in the sequence. Finally, the CTC Loss 
Function aligns the predicted sequence with the ground truth labels while handling variable-length inputs and outputs, 
making it ideal for OCR tasks. The decoded sequence is output as readable text. Feedback from the model allows for 
iterative improvements, ensuring accurate text recognition. This structured flow ensures a systematic and efficient 
approach to extracting textual information from images. 

 

Figure 1 Flowchart of the OCR Pipeline with CNN, RNN and CTC Loss  
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3. Conclusion 

This paper presents an AI-powered Robotic Process Automation (RPA) system that integrates Optical Character 
Recognition (OCR) with a hybrid CNN-RNN model and Connectionist Temporal Classification (CTC) loss for efficient 
multilingual receipt processing. The proposed approach enhances text extraction accuracy and facilitates automated 
classification of receipts into distinct categories, streamlining document management and reducing human 
intervention. By leveraging advanced deep learning techniques, the system demonstrates the ability to handle 
variability in receipt formats, languages, and image quality, making it suitable for real-world business applications. 
Future work can focus on incorporating advanced attention mechanisms, improving scalability, and exploring the 
integration of Natural Language Processing (NLP) for semantic analysis of extracted data. The proposed solution 
represents a significant step forward in automating and optimizing document processing workflows across industries. 
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