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ABSTRACT 

 

Due to public financial awareness, it is significant for public to manage receipts properly, 

especially to extract key information from the receipts and store them properly. However, it is 

difficult for them to deal with numerous receipts due to some inevitable reasons. Therefore, the 

receipt processing should be automated. In this project, the main objective is to develop a 

receipt key information extraction system. Since this is a joint project performed by Fong Jia 

Yee and Tan Ann Gee, the task allocation has been done in which I am responsible in 

integrating three models to perform key information extraction and developing web-based 

receipt key information extraction system whereas Ann Gee is responsible in developing 

mobile-based receipt key information extraction system. The task to be completed together is 

to train the selected models. In the end, my developed system will be able to upload multiple 

receipts to be processed and store the records for review purpose whereas the developed system 

of Ann Gee will be able to upload one receipt and obtain the extracted key information from 

the receipt.  
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Chapter 1 

Introduction 

People typically receive slips of paper when they buy items in a physical store, they are known 

as receipts. A receipt is a record required to be provided to the buyer as a reference to prove 

the existence of the transaction between both the seller and buyer parties and avoid them getting 

into unnecessary disputes when the buyer is willing to refund, return an item, or claim a 

warranty without a receipt. Keeping receipts has become a common practice of majority people 

regardless of business receipts or personal receipts as they assist people in monitoring and 

staying updated the monetary transactions. If there are numerous receipts required to be 

managed, even if a lot of manpower is provided, the process of manually extracting details 

from receipts is time-consuming. Besides, human error is unavoidable as people are more likely 

to make mistakes when extracting details from receipts compared with the system. The main 

challenge is due to the faded thermal receipt nowadays as characters on the receipt will fade 

when the receipt exposed for an extended period of time. Therefore, in order to minimize such 

problems, the automated processing of receipts should be required where it is a process of 

extracting key information from receipts in a smooth manner. In this project, the key 

information of the receipt is reference number, transaction date and time, item or service name 

and its corresponding price, total amount paid, etc. 

 

1.1 Key Information Extraction of Receipts 

Key information extraction is a process of extracting texts from a scanned document where 

extracted texts have both spatial and semantic features. The input of key information extraction 

is a scanned document, and its output is extracted texts from the document. 
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Figure 1.1.1: Key information of a receipt. 

 

Based on the receipt provided in figure 1.1.1, the value “Berghotel Grosse Scheidegg” will be 

extracted and mapped to the key “Hotel name”. Other key information examples such as the 

value “30.07.2007” and its key “Date of the transaction”, the value “13:29:17” and its key 

“Time of the transaction”, etc.  
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Some key information extraction problems are discovered such as different types of document 

structures, a large number of potentially related words, the order or word-to-word distance of 

texts in the line-base-aligned long paragraph tends to differ significantly due to the layout 

variant. 

 

a. Cash receipt. 

 

b. Bank slip. 

 

c. Bus ticket. 

Figure 1.1.2: Documents with different types and layouts. 

 

Receipts may come in different points. However, processing receipts is by no means an easy 

task. Receipts may come from different layouts. For each layout, some receipts may be 

handwritten whereas others are computer generated. For each case, some receipts are captured 

with the phone whereas some are from the phone screen, some are from a normal angle whereas 

some are from an abnormal angle. 

 

Figure 1.1.3: Handwritten 

receipt with normal angle. 

 

Figure 1.1.4: Computer-

generated receipt with 

normal angle. 

 

Figure 1.1.5: Computer-

generated receipt with 

abnormal angle. 
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Optical Character Recognition (OCR) tool is not able to distinguish types of scanned 

documents. It blindly converts texts containing images into characters regardless of tables, 

fields, and alignment of them [1]. In other words, it is able to detect and recognize texts from 

the scanned document, however the extracted texts are meaningless due to some reasons. For 

example, key information can be expressed by different terms such as reference number and 

order number. Some texts are difficult to be categorized such as the name of the company. 

Besides, keys and values may have no association between them because they are arranged in 

different ways such as horizontally in which the value appears to the right of its key or vertically 

in which the value appears to the bottom of its key. These machine-readable data cannot be 

further processed since the machine does not understand the meaning. Therefore, the extracted 

texts which are the OCR output should be converted into machine-actionable data. 

 

Figure 1.1.6: Date and its value are 

arranged horizontally. 

 

Figure 1.1.7: Date and its value are 

arranged vertically. 

 

1.2 Automated Receipt Processing 

There are numerous existing models. After selecting the suitable existing text localization, 

OCR, and keyword information extraction models, a web-based receipt key information 

extraction system should be developed in this project to allow the keyword information 

extraction from a provided receipt. Since each model has its own task to be performed, they 

should be connected properly in a way that the output of the text localization model (first 
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model) is able to be accepted by the OCR model (second model) and the output of the OCR 

model is able to be accepted by the keyword information extraction models (third model). In 

the end, the input of the connected models should be an image which is a receipt, and the final 

output should be the keyword information extracted from the receipt in the format of text file. 

Since the models work well, the models should be implemented when developing the web-

based receipt key information extraction system. 

 

1.3 Objectives  

The main objective of this project is to develop a web-based receipt key information 

extraction system. Before developing the web-based receipt key information extraction 

system, three tasks should be performed: 

i. Text localization – To receive an input image which is a receipt and generate the 

output which are the coordinates of the detected texts in the format of text file. 

ii. Optical Character Recognition (OCR) – To generate the output which are the 

extracted texts from the receipt based on the output provided by the text localization 

model. 

iii. Keyword information extraction – To receive the output from text localization and 

OCR models and generate the output which is the keyword information extracted 

from the receipt. 

After completing these tasks with the assistance of the existing models, they should be 

deployed to be used in the development of the web-based receipt key information extraction 

system. The system should be able to handle the following tasks: 

i. Upload multiple receipts – To develop a web-based system which is able to upload 

multiple receipts for keyword information extraction from them simultaneously. 

ii. Store keyword information extraction records – To develop a web-based system 

which is able to store keyword information extraction records for review purpose. 

 

1.4 Project Scope and Direction 

This is a joint project performed by two students, namely Fong Jia Yee and Tan Ann Gee. Our 

goal is to develop a receipt key information extraction system. Nowadays, web and mobile 

applications are popular. People have their own preferences to select a platform to extract the 

keyword information from receipts due to different conditions. Thus, in this project, I am 

required to deal with the development of web-based receipt key information extraction system 
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whereas Ann Gee is responsible in managing the development of mobile application receipt 

key information extraction system. 

Connectionist Text Proposal Network (CTPN) model for text localization and Character-

Aware Neural Language model for keyword information extraction are selected to be trained 

in order to generate the trained model to be used in the development of receipt key information 

extraction system. Both of us are responsible in managing the training of these models and the 

dataset used is from ICDAR 2019 Competition. 

The receipts which are able to be handled by these models should be large in image size and 

the language of the receipt is limited to English as the dataset used to train the models are 

English receipts. The models are not required to retrain as the receipt language used in Malaysia 

is same with the receipt language in the provided dataset. 

After completing the training, I am required to connect CTPN, EasyOCR, and Character-Aware 

Neural Language models to get the final output which is the keyword information extracted 

from the input receipt. 

 

1.5 Contributions 

The developed system is able to help the automation and digitalization of businesses, especially 

small and medium-sized enterprises (SMEs). When receipts are uploaded to the system, the 

problems created by faded thermal receipts can be eliminated. This is because receipts should 

be in image file format before scanning it. In this moment, softcopies of receipts in image file 

format have been collected. Since the system can process multiple images at once, it is more 

timesaving, efficient, and effective compared with processing multiple images manually. With 

the aid of the system, majority errors can be removed as its output accuracy is high. In this 

moment, softcopies of extracted texts from receipts in text file format have been collected if 

they are downloaded. 

 

1.6 Report Organization 

This project report has been organized into 6 chapters and the sequence is Chapter 1 

Introduction, Chapter 2 Literature Review, Chapter 3 System Design, Chapter 4 System 

Implementation, System 5 System Evaluation and Discussion, and Chapter 6 Conclusion and 

Recommendation. 

Chapter 1 Introduction introduces key information extraction of receipts, automated receipt 

processing, objectives, project scope and direction, contributions, and report organization. 
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Chapter 2 Literature Review includes the review of text localization, OCR, and keyword 

information extraction. Some models which are able to handle text localization and keyword 

information extraction have been analyzed. In the end, limitations of previous studies have 

been stated. 

Chapter 3 System Design describes the system overview and shows the system design of the 

project by system architecture diagram, system block diagram, use case diagram, activity 

diagram, database design, and user interface design. 

Chapter 4 System Implementation describes the hardware setup and software setup for this 

project. Besides, it has described models training, system operations, implementation issues 

and challenges, and concluding remark for this chapter. 

Chapter 5 System Evaluation and Discussion consists of system testing and performance 

metrics, testing setup and result, project challenges, objectives evaluation, and concluding 

remark for this chapter. 

Chapter 6 Conclusion and Recommendation includes conclusion and recommendation after 

this project has been completed. 
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Chapter 2 

Literature Review 

2.1 Text Localization 

2.1.1 Connectionist Text Proposal Network (CTPN) 

Connectionist Text Proposal Network (CTPN) is a model proposed by combining the 

advantages of Convolutional Neural Network (CNN) and Long Short-Term Memory (LSTM). 

In order to make the output of text localization more accurate and reliable, the tasks involved 

are detecting text in fine-scale proposals, recurrent connectionist text proposals, and side-

refinement [2]. 

 

 

Figure 2.1.1.1: Connectionist Text Proposal Network (CTPN) architecture [2]. 

 

Based on (a) in figure 2.1.1.1, a 3 x 3 spatial window is slid through the last convolutional 

maps (Conv5) of the VGG16 model. The consecutive windows in each row are recurrently 

connected by bidirectional LSTM (BLSTM). 3 x 3 x C which is the convolutional feature of 

each window is the input of 256D BLSTM in which 128D for each LSTM. The Recurrent 

Neural Network (RNN) layer is connected to 512D fully connected layer. It is followed by the 

output layer which is used to predict the text or non-text scores, y-axis coordinates and side-

refinement offsets of k anchors. 

(b) in figure 2.1.1.1 is the CTPN outputs consecutive fixed-width fine-scale text proposals. 

 

i. Detecting Text in Fine-scale Proposals 

Anchor regression mechanism is adopted to detect multi-scale objects with a single-scale 

window in which the single-scale window can predict objects with a wide range of scales and 

aspect ratios by employing a number of flexible anchors. However, there is a major difference 
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between detecting generic objects and detecting texts in which the generic object is allowed to 

be inferred from even a minor portion of it due to its clearly defined closed boundary and center 

whereas the text has no clearly defined closed boundary as it may consist of multi-level 

components which are difficult to differentiate from one another. Detecting the text as a single 

object makes the text detection accuracy unreliable as it is defined at the word or text line level. 

It is difficult to determine where a word begins and ends as each character in a word is isolated. 

Therefore, an assumption is provided in which the prediction of the vertical location of each 

proposal is more accurate compared with the prediction of its horizontal location. Besides, the 

detection of a general fixed-width text proposal is more reliable than the detection of a single 

character as it can be mistaken for a portion of a character or numerous characters easily. 

Thus, fine-scale text proposal is designed. The standard defines a text proposal in the input 

image as having a fixed width of 16 pixels. The k anchors have the same horizontal location 

and a fixed width of 16 pixels whereas their respective vertical locations vary by k different 

heights. In the end, each predicted text proposal in the input image has a bounding box with 

size of h x 16. 

 

ii. Recurrent Connectionist Text Proposals 

It lacks robustness when considering each text proposal separately as the text is strongly 

sequential in nature in which the sequential context information is significant for making 

reliable decision to recognize the task on word image cropped. Thus, hidden layers of RNN are 

used to encode the sequential context information directly in the convolutional layer to build a 

seamless in-network connection of the fine-scale text proposals. Besides, bidirectional LSTM 

is used to further extend the RNN layers to encode the recurrent context information in both 

directions. Thus, the whole image width can be covered by the connectionist receipt field. 

Below is the explanation of using BLSTM instead of standard LSTM. 

“My phone is broken. I am planning to ___ a new phone.” 

By using BLSTM, the possibility to fill in the blank by the word “buy” is higher as it is able to 

capture the information before where the phone is broken and after the blank where a new 

phone is mentioned. 

 

iii. Side-refinement 

Accurate localization in the vertical direction can be predicted using the fine-scale detection 

and RNN connection. The image is divided into a series of equal 16-pixel width proposals in 
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the horizontal direction. Inaccurate localization may occur when the text proposals in both 

horizontal sides are not completely covered by a ground truth text line area, or when some side 

proposals are disposed of. 

Thus, side-refinement is proposed to estimate the offset of each proposal in both left and right 

horizontal sides. They are used to refine the final text line bounding box. 

 

2.2 Optical Character Recognition (OCR) 

Optical Character Recognition (OCR) is a conversion of texts containing images into machine-

readable texts. An OCR algorithm consists of three basic steps, which are preprocessing the 

input image, followed by text detection, and ended by text recognition [3]. There are two 

significant parts of OCR, namely preprocessing and segmentation. 

After scanning or taking photo of the selected document, preprocessing is taken place. Some 

preprocessing techniques are introduced such as binarization, skew correction, noise removal, 

and thinning and skeletonization [4]. Binarization is used to convert a colored image into a 

binary image to minimize the ambiguity when detecting texts. Skew correction is used to tilt 

an image to be oriented at a specific angle with horizontal to ease information extraction. Noise 

removal is used to remove small dots with higher intensity to smooth the image. Thinning and 

skeletonization is used to uniform the stroke width. 

Segmentation is carried out after performing image preprocessing to break the entire 

processed image into sub parts to further process them. There are three levels of 

segmentation, namely line level segmentation, word level segmentation, and character level 

segmentation [5]. Before going into segmentation, two histogram projection methods which 

are horizontal histogram projection and vertical histogram projection should be introduced. 

Foreground pixels mean pixels which represent the meaningful information whereas 

background pixels are the opposite of foreground pixels. For horizontal histogram projection, 

foreground pixels number along image rows is counted. For vertical histogram projection, 

foreground pixels number along image columns is counted. Line level segmentation is used 

to segment the image into lines by horizontal histogram projection in which the text line has 

high foreground pixels number whereas the gap between lines has high background pixels 

numbers. High background pixels number represents low peak in the histogram and columns 

with this characteristic are selected as segmenting lines to separate words. Character level 

segmentation is used to segment the image into individual characters by vertical histogram 
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projection. It is more complicated compared with line and word level segmentations due to 

ligatures in cursive handwriting. 

 

2.3 Keyword Information Extraction 

2.3.1 Convolutional Universal Text Information Extractor (CUTIE) 

A CNN-based model, namely Convolutional Universal Text Information Extractor (CUTIE) 

has been proposed to solve key information extraction challenges [6]. Its input is gridded texts 

where they are generated by subjecting the input retained from the scanned image to grid 

positioning mapping method. Texts feature representation is encoded through a word 

embedding layer. It is better than Bidirectional Encoder Representations from Transformers 

(BERT) model because it does not require pretraining on a large text data collection. 

Each word is tokenized, and each token is classified to its correct class using a predefined 

dictionary. To generate gridded texts, grid positional mapping is used. It aims to map texts of 

the scanned image to the target grid where the mapped grid retains the original spatial 

relationship among texts. Below are two questions required to calculate the mapping position 

of texts in the grid. 

 

Figure 2.3.1.1: Equations to calculate the mapping position of texts in the grid [6]. 

 

To improve the ability of CUTIE to better deal with documents with different layouts, two 

other equations are used to augment gridded texts to shape with different rows and columns. 

Therefore, tokens in the same row are shifted to place them if there are two tokens occupying 

the same grid cell. 

 

Figure 2.3.1.2: Equations to augment gridded texts to shape with different rows and 

columns [6]. 
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The CUTIE task is similar to the semantic segmentation task, but it has more sparse data 

distributions. It should be able to handle multi-scale context because key texts can be either 

close or distant to each other due to different document layouts. By combining multi-resolution 

features and atrous convolution, the field of the view of filters can be enlarged. There are two 

proposed network architectures, namely CUTIE-A which contains multi-resolution features 

and CUTIE-B which contains the combination of atrous or dilated convolution and Atrous 

Spatial Pyramid Pooling (ASPP). Both network architectures work with word embedding and 

dropout layers at the beginning and are trained with the cross-entropy loss. 

 

CUTIE-A 

 

Figure 2.3.1.3: High-Resolution Network (HRNet) architecture [7]. 

 

Based on the architecture provided in figure 2.3.1.3, there are four different pathways where a 

high and consistent resolution for all features will be maintained in each pathway. The strided 

convolution will reduce the resolution and the size of channel maps. The channel map of the 

last pathway will be tiny. Left channel maps have low semantic whereas right channel maps 

have high semantic. Upper channel maps have high resolution which are good at detecting 

small objects whereas lower channel maps have low resolution which are good at detecting big 

objects. In other words, high resolution helps in detecting cells which are near to each other 

whereas low resolution helps in detecting cells which are far apart. 

 

CUTIE-B 

 

Figure 2.3.1.4: Structure of CUTIE-B model [6]. 
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Figure 2.3.1.5: Flow of tokens applying CUTIE-B. 
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Based on the flow of tokens applying CUTIE-B provided in figure 2.3.1.5, tokens will be 

embedded into the embedding layer, followed by four consecutive convolution operations in 

conv block, four consecutive dilated convolution operations in atrous conv block, three 

consecutive convolution operations and a global pooling in ASPP module, a shortcut layer and 

ended by an output layer. 

Smaller network CUTIE-B outperforms bigger network CUTIE-A because CUTIE-B enlarges 

the field of view whereas CUTIE-A performs pooling and striding. 

 

2.3.2 Bidirectional Encoder Representations from Transformers (BERT) 

Bidirectional Encoder Representations from Transformers (BERT) is a pretrained language 

model which delivers cutting-edge findings for a wide range of Natural Language Processing 

(NLP) tasks since it can be fine-tuned for specific NLP task [8]. It learns contextual linkages 

between words in a text. Since it used to generate a language model, a Transformer encoder 

mechanism is required to read input texts. To eliminate the difficulty of context learning, it 

uses two training approaches which are Masked Language Model (MLM) and Next Sentence 

Prediction (NSP). 

For MLM, some input words will be masked randomly, and the masked token will be predicted 

using its context. The token is predicted by performing Cloze task [9]. Below is an example of 

a sentence where one of its input words is masked. 

 

My cat is cute -> My cat is [MASK] 

 

However, since the masked token does not appear during the fine-tuning stage, it will result in 

a mismatch between both pretraining and fine-tuning stages. To eliminate this issue, the chosen 

word does not have to be replaced by a masked token all of the time. Instead, a masked token 

is used for 80% of the time, a random token is used for 10% of the time, an original token is 

used for the remaining 10% of the time. Below is an example to illustrate this concept. 

 

My cat is cute -> My cat is [MASK] (80% of the time) 

My cat is cute -> My cat is flying (10% of the time) 

My cat is cute -> My cat is cute (10% of the time) 
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Since the Transformer has no idea which words it will be asked to predict, it is forced to 

remember the context presentation of each input token. 

 

 

Figure 2.3.2.1: Transformer encoder for Masked Language Model (MLM). 

 

Based on the example provided in figure 2.3.2.1, the original sentence is “this is my red book”. 

The third word is masked. All inputs are embedded into vectors X and vectors U will be the 

output of their corresponding inputs. Since Um is not only from Xm but is from all X, although 

it is the output of the masked word, it is able to know the whole sentence definition. Therefore, 

Um can be used to predict the original word of the masked word. 

For NSP, pairs of sentences will be provided to the model as input for it to learn and predict 

whether the second sentence is the consecutive sentence from the first sentence. A is the first 

sentence and B is the second sentence. These two sentences are selected for pretraining. 

Therefore, it is 50% where B is the actual next sentence of A where another 50% where B is a 

random sentence from the corpus. Below is an example to illustrate this concept. 
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“My cat is cute.” 

“It has four legs.” 

“It was developed by students.” 

[CLS] is a token for classification. [SEP] is a token for separating sentences. 

 

Below are the provided two cases and their respective outputs. 

i. [CLS] My cat is cute. [SEP] It has four legs. 

Since the second sentence is the actual next sentence of the first sentence, the target 

will be set as true. 

 

ii. [CLS] My cat is cute. [SEP] It was developed by students. 

Since the second sentence is selected randomly from the corpus, the target will be set 

as false. 

 

 

Figure 2.3.2.2: Transformer encoder for Next Sentence Prediction (NSP). 

 

Based on the example provided in figure 2.3.2.2, the output of [CLS] is a vector C where C 

contains the definition of both sentences. Therefore, C can be used to identify whether both 

sentences have relationship. When training BERT model, MLM and NSP are trained together 

to minimize the combined loss function of both strategies where the total loss is calculated by 

the equation “Total loss = sum of mean masked LM likelihood + mean NSP likelihood” [9]. 

BERT converts phrases and documents into vectors which capture their meaning [10]. The 

selected document will be embedded into a vector by turning a chunk of texts into a fixed-size 

vector which represents semantics of the document. Keywords will be extracted from the 
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document using simple techniques such as CountVectorizer. Each keyword will be embedded 

using the same model used previously to embed the document. Cosine similarity between 

keyword embeddings and document embeddings will be computed to extract the most similar 

keywords with the highest cosine similarity score. To diverse resulting keywords, Max Sum 

Similarity (MSS) and Maximal Marginal Relevance (MMR) will be implemented. MSS means 

computing pairwise similarities between keywords to extract keywords which are the least 

similar to each other and yet the most similar to the document. MMR starts by selecting 

keywords which are the most similar to the document. New keywords which are similar to the 

document and not similar to the selected keywords are selected iteratively. Very diverse results 

will be obtained if the diversity is set to be high whereas outputs with same keywords which 

can be repeated will be obtained if the diversity is set to be low. 

 

2.3.3 Character-Aware Neural Language Model 

Character-Aware Neural Language model is used to leverage the character-level inputs. The 

predictions are made at the word-level. It has outperformed majority baseline models which 

leverage the word embeddings in the input layer [11]. 
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Figure 2.3.3.1: Character-Aware Neural Language model architecture [11]. 

 

Based on the architecture provided in figure 2.3.3.1, the input will be accepted by the first 

layer to perform character embeddings, followed by the convolution operations and max-

over-time pooling operation. The fixed-dimensional representation of the word provided by 

the max-over-time pooling operation is accepted by the highway network. The output of the 

highway network is accepted by the multi-layer LSTM. An affine transformation followed by 

a softmax is applied to get the distribution over the next word. Cross entropy loss between the 

distribution over the next word and actual next word is minimized. 

 

2.4 Limitations of Previous Studies 

For OCR, it can be only used to extract the key information without semantic features. Besides, 

the quality of scanned image can be interrupted when scanning it. The quality of the last image 
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depends on the quality of the first scanned image. Since it does not guarantee 100% accuracy, 

all generated outputs should be checked carefully and corrected manually if necessary. 

For BERT, a huge text dataset is required to pretrain it. Due to the limited dataset provided, it 

is not able to perform well. 

An independent text localization model, OCR model, or keyword information extraction 

model is not sufficient to perform keyword information extraction from a receipt. In this 

project, the text localization, OCR, and keyword information extraction models are proposed 

to be connected to perform keyword information extraction from a receipt and integrated to 

develop a web-based receipt key information extraction system.  
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Chapter 3 

System Design 

3.1 System Overview 

In this web-based receipt key information extraction system, two main modules are included, 

namely keyword information extraction module and user management module. For keyword 

information extraction module, text localization, OCR, and key information extraction sub-

modules are included. Three models are used as Application Programming Interface (API). 

CTPN model is used in text localization sub-module, EasyOCR model is used in OCR sub-

module, and Character-Aware Neural Language model is used in key information extraction 

sub-module. For user management module, the user is able to upload receipts to extract key 

information from them and manage the records. 

 

3.2 System Architecture Diagram 

3.2.1 Keyword Information Extraction Module 

i. Connectionist Text Proposal Network (CTPN) 

 

 

Figure 3.2.1.1: Connectionist Text Proposal Network (CTPN) architecture [12]. 

 

In this project, CTPN1 model is used to perform text localization task [2]. The input of the 

model is an image whereas its output is a text file which consists of eight coordinates of the 

detected texts from the image. 

 

 
1 Reference code: https://github.com/BlackStar1313/ICDAR-2019-RRC-SROIE/tree/master/text_localization 
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Based on the architecture provided in figure 3.2.1.1, a 3 x 3 spatial window is slid through the 

last convolutional maps (Conv5) of the VGG16 model [2]. The consecutive windows in each 

row are recurrently connected by BLSTM. 3 x 3 x C which is the convolutional feature of each 

window is the input of 256D BLSTM in which 128D for each LSTM. The RNN layer is 

connected to 512D fully connected layer. It is followed by the output layer which is used to 

predict the text or non-text scores, y-axis coordinates and side-refinement offsets of k anchors. 

 

 

Figure 3.2.1.2: Crop pre-processing flow [13]. 

 

Based on the crop pre-processing flow provided in figure 3.2.1.2, the input image consists of 

a receipt which localizes in the center of the image surrounded by large amount of white 

space. Otsu’s binarization is used to determine the optimal threshold value of the image by 

going through each possible threshold value from 0 to 255. Morphology is used to extract the 

useful components of the image which might be representing in a region of shape, 

boundaries, etc. Contour is an outline which depicts or delimits the form of shape of an object 

in the image and is useful for object recognition. The receipt has been detected in the center 

of the image and the original image has been cropped to get the image which consists of the 

receipt without the white space around it. 
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ii. EasyOCR 

 

Figure 3.2.1.3: EasyOCR architecture [14]. 

 

In this project, EasyOCR2 model is used to perform OCR task. Eight coordinates of the 

detected texts from the input image of CTPN model will be used to obtain the cropped image 

from the input image in which there are detected texts in the cropped image. The input of 

EasyOCR model is a cropped image whereas its output is the text extracted from the cropped 

image. 

 

The input image will be accepted by the EasyOCR model, and the input will be applied 

multiple processes as mentioned in figure 3.2.1.3. In the end, an output which is the text 

extracted from the image will be obtained.  

 
2 Reference code: https://github.com/JaidedAI/EasyOCR 
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iii.  Character-Aware Neural Language Model 

 

 

Figure 3.2.1.4: Character-Aware Neural Language model architecture [15]. 
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In this project, Character-Aware Neural Language3 model is used to perform key information 

extraction task [11]. The inputs of the model are the input image of CTPN model and its 

respective text file which consists of eight coordinates of the detected text from the input 

image and the extracted texts from the cropped images by EasyOCR model. The output of the 

model is the key information extracted from the input image in which the model is able to 

extract four details, namely company, address, date, and total. 

 

Based on the architecture provided in figure 3.2.1.4, the input will be accepted by the first 

layer to perform character embeddings, followed by the convolution operations and max-

over-time pooling operation [11]. The fixed-dimensional representation of the word provided 

by the max-over-time pooling operation is accepted by the highway network. The output of 

the highway network is accepted by the multi-layer LSTM. An affine transformation 

followed by a softmax is applied to get the distribution over the next word. Cross entropy loss 

between the distribution over the next word and actual next word is minimized. 

 

3.2.2 User Management Module 

 

 

Figure 3.2.2.1: Web-based receipt key information extraction system architecture. 

 

 
3 Reference code: https://github.com/BlackStar1313/ICDAR-2019-RRC-

SROIE/tree/master/keyword_information_extraction 
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The user is able to login in “login” page, reset password in “forgot password” page, and 

register in “registration” page. The password stored in MySQL server will be updated after 

the user resets password. The information provided during the registration will be added into 

MySQL server. After the user logs in to the system, the user will be navigated from “login” 

page to home page. In home page, the user is able to upload files, view uploaded image, and 

download text file. In “uploaded records” page, the user is able to view uploaded records, 

view uploaded image, and download text file. In “record details” page, the user is able to 

view record details, view uploaded image, download text file, and delete record. In “deleted 

records” page, the user is able to view deleted records, view uploaded image, download text 

file, delete records permanently, and restore records. All information will be added, retrieved, 

updated, or deleted from MySQL server if the condition has been fulfilled. In the end, there is 

a “logout” option for the user to logout.  



CHAPTER 3 

Bachelor of Information Systems (Honours) Business Information Systems   

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    26 
 

3.3 System Block Diagram 

3.3.1 User Management Module 

 

 

Figure 3.3.1.1: Web-based receipt key information extraction system block diagram. 

 

1. register() 

In “login” page, the user will be navigated to “registration” page to register a user account. 

1.1 backToLogin() 

The user will be navigated to “login” page from “registration” page. 

1.2 login() 

The user is able to login to the web-based receipt key information extraction system. 

1.3 uploadFiles() 

The user is able to upload multiple files to extract the keyword information from the 

uploaded files in the main page. 

1.4.1 displayResult () 

The user is able to view the result returned by the system as the notification update will be 

triggered by the system to display result once the uploaded files have been processed. 

1.4.2 viewUploadedImage() 

The user is able to view image in a new tab by clicking on the selected image URL. 
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1.4.3 downloadTextFile() 

The user is able to download text file by clicking on the selected text file URL. 

1.4.1, 1.4.2, 1.4.3 are the options can be selected by the user in the main page after 1.3. 

2. viewUploadedRecords() 

The user is able to view the uploaded records in “uploaded records” page. 

2.1.1 viewUploadedImage() 

The user is able to view image in a new tab by clicking on the selected image URL. 

2.1.2 downloadTextFile() 

The user is able to download text file by clicking on the selected text file URL. 

2.1.3 viewRecordDetails() 

The user is able to view the record details of the selected record id. 

2.1.1, 2.1.2, 2.1.3 are the options can be selected by the user in “uploaded records” page after 

2. 

2.2.1 viewUploadedImage() 

The user is able to view image in a new tab by clicking on the selected image URL. 

2.2.2 downloadTextFile() 

The user is able to download text file by clicking on the selected text file URL. 

2.2.3 deleteTemporarily() 

The user is able to delete the record of the selected record id temporarily. 

2.2.3.1 displayResult() 

The user is able to view the result returned by the system as the notification update will be 

triggered by the system to display result once the delete request has been processed. 

2.2.4 backToUploadedRecords() 

The user will be navigated to “uploaded records” page from “record details” page. 

2.2.1, 2.2.2, 2.2.3 are the options can be selected by the user in “record details” page after 

2.1.3. 

2.2.3.1 can only be carried out after 2.2.3. 

3. viewDeletedRecords() 

The user is able to view the deleted records in “deleted records” page. 

3.1.1 viewUploadedImage() 

The user is able to view image in a new tab by clicking on the selected image URL. 

3.1.2 downloadTextFile() 

The user is able to download text file by clicking on the selected text file URL. 
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3.1.3 deletePermanently() 

The user is able to delete the record of the selected record id permanently. 

3.1.3.1 displayResult() 

The user is able to view the result returned by the system as the notification update will be 

triggered by the system to display result once the delete request has been processed. 

3.1.4 restore() 

The user is able to restore the record of the selected record id. 

3.1.4.1 displayResult() 

The user is able to view the result returned by the system as the notification update will be 

triggered by the system to display result once the restore request has been processed. 

3.1.1, 3.1.2, 3.1.3, 3.1.4 are the options can be selected by the user in the deleted records page 

after 3. 

3.1.3.1 can only be carried out after 3.1.3. 

3.1.4.1 can only be carried out after 3.1.4. 

4. logout() 

The user is able to logout and will be navigated to “login” page. 

5. resetPassword() 

In “login” page, the user will be navigated to “forgot password” page to reset password. 

5.1 backToLogin() 

The user will be navigated to “login” page from “forgot password” page.  
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3.4 Use Case Diagram for User Management Module 

3.4.1 Use Case Diagram for Project I 

 

 

Figure 3.4.1.1: Use case diagram for Project I. 

 

The user is able to upload files, view processed images, and download text files. In normal 

condition, after uploading the files, successfully processed message, processed images, and 

text files URLs will be displayed since the uploaded files are in the correct format which are 

jpg, jpeg, and PNG. If the files with invalid file format have been uploaded, invalid file 

format message will be displayed. When user selects to view processed images, larger image 

will be displayed in new tab. When user selects the text file URL to download, the user is 

able to download the text file successfully. 
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3.4.2 Use Case Diagram for Project II 

 

 

Figure 3.4.2.1: Use case diagram for Project II. 

 

The user is able to register, login, logout, reset password, upload files, view uploaded images, 

download text files, view uploaded records, view record details, view deleted records, delete 

records, and restore records. 

If the user has successfully registered a user account, successfully registered message will be 

displayed. Otherwise, existing email message will be displayed to notify the user the email 

used to register has been used. 

If the user has logged in successfully, the user will be navigated to “upload” page which is 

the main page of the system. Otherwise, invalid email or password message will be displayed 

to notify the user that the input is incorrect. 

If the user selects to log out, the user will be navigated to “login” page. 
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If the user has successfully reset password, successfully reset password message will be 

displayed. Otherwise, not a registered email message will be displayed to notify the user the 

email used to reset password is not a registered email. 

If the user uploads files successfully, result such as files have been processed message, 

uploaded images, and the text files URLs will be displayed. If uploaded files with invalid file 

format have been detected, invalid file format message will be displayed. 

If the user selects to view uploaded images, the image will be displayed in new tab. 

The user is able to download text files. 

If the user selects to view uploaded records, uploaded records will be displayed if records are 

found. Otherwise, no record found message will be displayed. 

If the user selects to view record details, record details will be displayed. 

If the user selects to view deleted records, deleted records will be displayed if records are 

found. Otherwise, no record found message will be displayed. 

If the user selects to delete records, delete successfully message will be displayed. 

If the user has successfully restored records, successfully restore message will be displayed. 

Otherwise, failed to restore message will be displayed. 
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3.5 Activity Diagram for User Management Module 

3.5.1 Activity Diagram for Project I 

i. “Upload files” 

 

Figure 3.5.1.1: “Upload files” activity diagram for Project I. 

 

When the user has selected files to upload, after clicking “upload” button, the files will be 

validated by the system. If the files format is invalid, invalid file format message will be 

displayed. Otherwise, the files will continue to be processed by the system. After extracting 

the texts, successfully processed message, processed images, and text files URLs will be 

displayed simultaneously. 
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ii. “View processed images” 

 

Figure 3.5.1.2: “View processed images” activity diagram for Project I. 

 

When the user has selected image to view, the system will search and get the related image 

from storage. Larger image will be displayed in new tab. 

 

iii. “Download text files” 

 

Figure 3.5.1.3: “Download text files” activity diagram for Project I. 

 

When the user has selected text file URL to download, the system will search and get the 

related text file from storage. The user is able to download the text file. 
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3.5.2 Activity Diagram for Project II 

i. “Register” 

 

Figure 3.5.2.1: “Register” activity diagram for Project II. 

 

When the user has entered email, password, and confirm password, the system will validate 

the password and confirm password whether both of them are matched. If they do not match, 

passwords do not match message will be displayed and the user is required to continue to 

enter the confirm password which is matched with the password if the user wishes to 

continue the registration. If both passwords are matched, the system will continue checking 

whether the email is exists. If it is an existing email, existing email message will be displayed 

to notify the user the email has been used to register an account and the user is required to 

continue to enter another email if the user wishes to continue the registration. Otherwise, a 

user account will be created successfully, and successfully registered message will be 

displayed. 
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ii. “Login” 

 

Figure 3.5.2.2: “Login” activity diagram for Project II. 

 

When the user has entered email and password, the system will validate them by checking the 

existing records in database. If the email and password are valid, the user will be navigated to 

“upload” page which is the home page of the system. Otherwise, invalid email or password 

will be displayed. If the user wishes to continue to login, the user can choose to reenter the 

email and password. If the user wishes to reset password, the user will be navigated to “forgot 

password” page if the user has selected to reset password and further explanation has been 

provided in the “reset password” activity diagram for project II. 
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iii. “Logout” 

 

Figure 3.5.2.3: “Logout” activity diagram for Project II. 

 

When the user clicks on “logout” button, the system will set the login status to none which 

means there is no one has logged in to the system. The user will be navigated to “login” page. 

 

iv. “Reset password” 

 

Figure 3.5.2.4: “Reset password” activity diagram for Project II. 

 

When the user has entered the email, the system will validate the email whether it is an 

existing email. If it is not an existing email, not a registered email message will be displayed 

to notify the user the entered email is an invalid email which is not able to be used to reset the 
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password of the user account. The user can choose to continue the reset password process by 

entering a valid email. If it is an existing email, the user is able to continue to reset the 

password by entering new password and confirm password. If the passwords are matched, the 

system will replace the old password stored in database by the new password and 

successfully reset password message will be displayed. Otherwise, passwords do not match 

message will be displayed and the user can choose to continue to reset password by entering a 

pair of valid passwords. 

 

v. “Upload files” 

 

Figure 3.5.2.5: “Upload files” activity diagram for Project II. 

 

When the user has selected files to upload, after clicking on “upload” button, the system will 

validate the files whether they have valid file format. If the files have invalid file format, 

invalid file format message will be displayed. Otherwise, the files will continue to be 



CHAPTER 3 

Bachelor of Information Systems (Honours) Business Information Systems   

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    38 
 

processed by the system. If the files are invalid, invalid file message will be displayed. 

Otherwise, the system will extract texts from the files and check and compare them with the 

existing text files. If duplicate text files have been detected, uploaded files and their 

corresponding extracted text files, detected duplicated files and their corresponding text files 

will be displayed. Otherwise, the records will be added into database and uploaded files and 

extracted text files will be displayed. All messages will be displayed simultaneously if the 

condition has been fulfilled. 

 

vi. “View uploaded images” 

 

Figure 3.5.2.6: “View uploaded images” activity diagram for Project II. 

 

When the user has selected the image URL to view, the system will search and get the 

required image from storage. Image will be displayed in new tab. 
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vii. “Download text files” 

 

Figure 3.5.2.7: “Download text files” activity diagram for Project II. 

 

When the user has selected text file URL to download, the system will search and get the 

required text file from storage. The user is able to download the text file. 
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viii. “View uploaded records” 

 

Figure 3.5.2.8: “View uploaded records” activity diagram for Project II. 

 

When the user does not provide keyword, the system will search and get all records of the 

user from database. Otherwise, the system will search and get all related records of the user 

from database based on the keyword provided. After retrieving the records, no record found 

message will be displayed if there is no record found. Otherwise, records will be displayed. If 

the user has clicked on the record id, the user will be navigated to the corresponding “record 
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details” page and further explanation has been provided in the “view record details” activity 

diagram for project II. If the user has clicked on the image URL, further explanation has been 

provided in the “view uploaded images” activity diagram for project II. If the user has clicked 

on the text file URL, further explanation has been provided in the “download text files” 

activity diagram for project II. 

 

ix. “View record details” 

 

Figure 3.5.2.9: “View record details” activity diagram for Project II. 

 

The system will search and get the related record details from database and display record 

details to the user. 
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x. “View deleted records” 

 

Figure 3.5.2.10: “View deleted records” activity diagram for Project II. 

 

The system will search and get all deactivated records of the user from database. After 

retrieving the records, no record found message will be displayed if there is no record found. 

Otherwise, records will be displayed. 
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xi. “Delete records” 

 

Figure 3.5.2.11: “Delete records” activity diagram for Project II. 

 

There are two “delete” button where one is from “record details” page and another is from 

“deleted records” page. If the delete request is from “record details” page, the system will 

search and deactivate the related record from database. In this case, the records are deleted 

temporarily. If the delete request is from “deleted records” page, the system will search and 

delete all related records from database. In this situation, the records are deleted permanently. 
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xii. “Restore records” 

 

Figure 3.5.2.12: “Restore records” activity diagram for Project II. 

 

When the user has clicked on “restore” button, the system will search the related record and 

compare with the activated records in database. If duplicate record has been detected, failed 

to restore message will be displayed. Otherwise, the related record will be activated by the 

system and successfully restore message will be displayed. If there are still records wish to be 

restored, the previous process will be repeated by the system. In the end, all messages will be 

displayed simultaneously if the condition has been fulfilled. 

 

3.6 Database Design 

Table Attribute Data Type Description 

user user_id integer (11) Auto incremented 

primary key in table 

“user” of database 

“kie”. 

email varchar (255) Email of user. 

password varchar (255) Password of user. 
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record record_id integer (11) Auto incremented 

primary key in table 

“record” of database 

“kie”. 

image varchar (255) Name of image 

uploaded by user. 

text varchar (255) Name of text file 

where the text is 

extracted from the 

image uploaded by 

user.  

upload_date varchar (255) Upload date by user. 

upload_time varchar (255) Upload time by user. 

company varchar (255) Company extracted 

from the image 

uploaded by user. 

address varchar (255) Address extracted 

from the image 

uploaded by user. 

date varchar (255) Date extracted from 

the image uploaded 

by user. 

total varchar (255) Total extracted from 

the image uploaded 

by user. 

user_id integer (11) user_id of user. 

status integer (11) Status of the record. 

Table 3.6.1: Database structure. 
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3.7 User Interface Design 

Below are the designed user interfaces for the system to be developed. 

 

 

Figure 3.7.1: “login” user interface design. 
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Figure 3.7.2: “register” user interface design. 
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Figure 3.7.3: “validate email” user interface design (first stage to reset password). 
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Figure 3.7.4: “reset password” user interface design (second stage to reset password). 

 

Figure 3.7.5: “upload” user interface design. 
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Figure 3.7.6: “uploaded records” user interface design. 

 

Figure 3.7.7: “deleted records” user interface design. 
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Figure 3.7.8: “record details” user interface design. 
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Chapter 4 

System Implementation 

4.1 Hardware Setup 

Below are the specifications of the device used throughout this project to train the models and 

develop the web-based receipt key information extraction. 

Description Specifications 

Model HP Pavilion Gaming Laptop 15-cx0xxx 

Processor 3.5 GHz Quad Core (with Hyper-Threading) 

Operating System Windows 11 

Graphic CUDA-Enabled Nvidia GTX1650Ti 

Memory 20 GB 

Storage 500 GB SSD Free Space 

Table 4.1.1: Laptop specification. 

 

The operating system used in this project must be Windows 11. Initially the operating system 

of my laptop is Windows 10, there is an error raised when running the imported source code 

of the models in Visual Studio Code. After upgrading from Windows 10 to Windows 11, the 

error has been eliminated. 

Besides, the memory used in this project must be at least 17 GB and 20 GB listed in the table 

4.1.1 is a relatively safe predictive memory. Initially the memory of my laptop is below 16 

GB, there is an error raised when training the models and the training process has been 

terminated. After increasing the memory from below 16 GB to 20 GB, the model training 

process can be continued and the memory in use when initializing the model training process 

is between 16 GB and 17 GB. 

 

4.2 Software Setup 

4.2.1 Visual Studio Code with WSL 

Visual Studio Code is the development tool used throughout this project. In order to train the 

models, Visual Studio Code with WSL environment is more suitable as the models are 

developed in a Linux environment. 

 

4.2.2 Python 
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Python is the programming language used throughout this project. The Python version used 

should be above or equal to 3.7 which is recommended by the developers who provide the 

source code of the developed models and below or equal to 3.9 in which when using Python 

3.10 to train the models, some unexpected errors have been raised due to the incompatible 

Python version. In this case, the Python version is suggested from 3.7 to 3.9. 

 

4.2.3 EasyOCR 

EasyOCR is used as an API to connect both CTPN and Character-Aware Neural Language 

models by extracting the texts in the input image based on the coordinates of the texts 

extracted by CTPN model to be the input of Character-Aware Neural Language model to 

extract the keyword information of the input image. 

 

4.2.4 Flask 

Flask is a framework used to deploy the trained models and create the web-based receipt key 

information extraction system. 

 

4.2.5 MySQL Server 

A “kie” database with “user” and “record” tables have been created. There are 3 attributes in 

“user” table, namely user_id, email, and password. There are 11 attributes in “record” table, 

namely record_id, image, text, upload_date, upload_time, company, address, date, total, 

user_id, and status. The database is used to store the uploaded records by users. 

 

4.2.6 Planning and Design Tools 

i. draw.io 

draw.io is used to draw all diagrams included in this project such as use case diagram, 

activity diagram, system block diagram, and system architecture diagram. 

 

ii. MockFlow 

MockFlow is used to design wireframe. 

 

iii. Canva 

Canva is used to design poster. 

4.3 Models Training 
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a. Training and evaluation outputs for 

CTPN model. 

 

b. Training and evaluation outputs for 

Character-Aware Neural Language model. 

Figure 4.3.1: Training and evaluation outputs for both Connectionist Text Proposal 

Network (CTPN) and Character-Aware Neural Language models. 

 

After selecting the suitable models to perform text localization and keyword information 

extraction from a receipt which are CTPN and Character-Aware Neural Language models, 

the models are required to be trained by Ann Gee and me. After our analysis, Visual Studio 

Code with WSL environment is more suitable as the models are developed in a Linux 

environment. In the end, the training and evaluation outputs for both models are stored and 

displayed in the figure 4.3.1. 
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4.4 System Operation (with Screenshot) 

 

Figure 4.4.1: “login” interface. 

When the user interacts with the system, “login” interface is the first interface the user will 

interact with. 

 

 

Figure 4.4.2: “register” interface. 

After the user selects to register now, the user is navigated to “register” interface. 
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Figure 4.4.3: Invalid email format message. 

After providing invalid email format and clicking on register button, invalid email format 

message is displayed. 

 

 

Figure 4.4.4: Password and confirm password do not match message. 

After providing unmatched password and confirm password and clicking on register button, 

password and confirm password do not match message is displayed. 
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Figure 4.4.5: Successfully registered message. 

After providing valid inputs in “register” interface, the user is navigated to “login” page and 

successfully registered message is displayed. 

 

 

Figure 4.4.6: Login with invalid email or password. 

The account has been registered with email “qqq@gmail.com”. The user logs in with invalid 

email or password. 
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Figure 4.4.7: Invalid email or password message. 

After providing invalid inputs and clicking on login button, invalid email or password 

message is displayed. 

 

 

Figure 4.4.8: Login with valid email and password. 

The user logs in with valid email and password. 



CHAPTER 4 

Bachelor of Information Systems (Honours) Business Information Systems   

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    59 
 

 

Figure 4.4.9: “upload” interface or home page. 

After providing valid inputs in “login” interface, the user is navigated to “upload” interface or 

home page. 

 

 

Figure 4.4.10: “uploaded records” page with no record. 

The user has no uploaded record. No record found is displayed in “uploaded records” page. 
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Figure 4.4.11: “deleted records” page with no record. 

The user has no deleted record. No record found is displayed in “deleted records” page. The 

delete and restore buttons have been disabled. 

 

 

Figure 4.4.12: At least one file required to be uploaded message. 

The user clicks on upload button with no file selected. At least one file required to be 

uploaded message is displayed. 
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Figure 4.4.13: Files to be uploaded. 

All files to be uploaded are displayed in figure 4.4.13. 

 

 

Figure 4.4.14: Progress bar when waiting for files to be processed. 

After selecting files and clicking upload button to upload the files, the progress bar notifies 

the user of files being processed. 
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Figure 4.4.15: Results when files have been processed. 

When the files have been processed, the progress bar is filled color and results are displayed 

as shown in figure 4.4.15. 

 

 

Figure 4.4.16: Expanded results. 

The results can be expanded as shown in figure 4.4.16. 
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Figure 4.4.17: “uploaded records” page with records. 

Eight records have been inserted successfully and displayed in “uploaded records” page. 

Option of five entries per page has been selected. Five records are displayed in the first page. 

The previous button has been disabled. 

 

 

Figure 4.4.18: “uploaded records” page with records (cont.). 

The remaining three records are displayed in the second page. The next button has been 

disabled. 
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Figure 4.4.19: “uploaded records” page with records (cont.). 

Option of ten entries per page has been selected. All of the eight records are displayed in the 

first page. The previous and next buttons have been disabled. 

 

 

Figure 4.4.20: Uploaded image in new tab. 

When clicking on the selected image URL, the corresponding image is displayed in new tab. 
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Figure 4.4.21: Extracted key information stored in text file. 

The user has downloaded the text file when clicking on the text file URL. The extracted key 

information is stored in text file. 

 

 

Figure 4.4.22: Search by company details. 

The user can search records by company details. 
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Figure 4.4.23: Search by address details. 

The user can search records by address details. 

 

 

Figure 4.4.24: Search by date details. 

The user can search records by date details. 
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Figure 4.4.25: Search by total details. 

The user can search records by total details. 

 

 

Figure 4.4.26: “record details” page. 

The user is navigated to “record details” page of record ID 1 after clicking on the URL of 

record ID 1. 
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Figure 4.4.27: “uploaded records” page after record ID 1 has been deleted. 

After clicking on delete button in “record details” page of record ID 1, the record with record 

ID 1 has been removed from “uploaded records” page. 

 

 

Figure 4.4.28: “deleted records” page after record ID 1 has been deleted. 

After clicking on delete button in “record details” page of record ID 1, the record with record 

ID 1 is displayed in “deleted records” page. 
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Figure 4.4.29: “uploaded records” page after deleting other records. 

After deleting records with record ID 2 and 3, they have been removed from “uploaded 

records” page. 

 

 

Figure 4.4.30: “deleted records” page after deleting other records. 

After deleting records with record ID 2 and 3, they are displayed in “deleted records” page. 
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Figure 4.4.31: Upload the records have been deleted from “record details” page. 

The records with record ID 1, 2, and 3 deleted previously and displayed in “deleted records” 

page are re-uploaded by the user. The records have been inserted successfully. 

 

 

Figure 4.4.32: “uploaded records” page after uploading the records. 

The records re-uploaded successfully are displayed in “uploaded records” page with record 

ID 9, 10, and 11. 
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Figure 4.4.33: Record has not been restored message. 

Three records displayed in “deleted records” page are the duplicate of records with record ID 

9, 10, and 11. They are not restored successfully. 

 

 

Figure 4.4.34: “uploaded records” page after deleting two records. 

The records with record ID 4 and 5 have been deleted and removed from “uploaded records” 

page. 
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Figure 4.4.35: “deleted records” page after deleting two records. 

The records with record ID 4 and 5 deleted previously are displayed in “deleted records” 

page. 

 

 

Figure 4.4.36: Successfully restored and record has not been restored messages.  

When selecting all records to be restored, records with record ID 4 and 5 can be restored and 

removed from “deleted records” page whereas records with record ID 1, 2, and 3 are failed to 

restore. 
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Figure 4.4.37: “uploaded records” page after two records have been restored. 

After restoring records with record ID 4 and 5, they are displayed in “uploaded records” 

page. 

 

 

Figure 4.4.38: Successfully deleted message. 

After deleting all records in “deleted records” page, successfully deleted and no record found 

messages are displayed. 
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Figure 4.4.39: “validate email” interface (first stage to reset password). 

When the user selects to reset password due to the reason that the user forgot password, the 

user is navigated to “validate email” interface which is the first stage to reset password after 

clicking on “forgot password” URL. 

 

 

Figure 4.4.40: Reset password with invalid email. 

The user resets password with invalid email. 
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Figure 4.4.41: Not an existing email message. 

Not an existing email message is displayed. 

 

 

Figure 4.4.42: Reset password with valid email. 

The user resets password with valid email. 
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Figure 4.4.43: “reset password” interface (second stage to reset password). 

The user is navigated to “reset password” interface which is the second stage to reset 

password after clicking on confirm button in “validate email” page and the provided email is 

valid. 

 

 

Figure 4.4.44: Password and confirm password do not match message. 

Password and confirm password do not match message is displayed when providing 

unmatched passwords. 
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Figure 4.4.45: Reset password with matched password and confirm password. 

The user resets password with matched passwords. 

 

 

Figure 4.4.46: Successfully reset password message. 

Successfully reset password message is displayed when providing matched passwords. 
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Figure 4.4.47: Register another new user account. 

Another new user account has been created. 

 

 

Figure 4.4.48: Expanded results when file has been processed. 

The receipt uploaded and stored as a record in previous user account has been uploaded by 

the new user account. The receipt can be inserted successfully. 
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Figure 4.4.49: “uploaded records” page with records. 

The “uploaded records” page will only display the record uploaded by the new user account 

as the new user account is the current logged in account. The records of the previous user 

account are not displayed in “uploaded records” page of the new user account. 

 

 

Figure 4.4.50: Expanded results after uploading duplicated image. 

The user has uploaded the same receipt which has been stored as a record in “uploaded 

records” page and duplicate record has been detected. The duplicate record is not able to be 

stored. 
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Figure 4.4.51: Text files for uploaded image and recorded image. 

Duplicate records have been proved by opening both text files. It can be clearly observed in 

figure 4.4.51 that both text files have the same content. 

 

 

Figure 4.4.52: “user” table in “kie” database. 

Records stored in “user” table and the passwords have been encrypted. 

 

 

Figure 4.4.53: “record” table in “kie” database. 

Records stored in “record” table. Status 1 is for the activated records which will be displayed 

in “uploaded records” page whereas status 2 is for the deactivated records which will be 

displayed in “deleted records” page. 
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4.5 Implementation Issues and Challenges 

When importing the source code of the models for training in Visual Studio Code, numerous 

lines of errors have been raised. Initially, the errors are difficult to be removed. After 

eliminating one error, new errors are raised continuously. In the end, majority errors have 

been eliminated after changing the environment of Visual Studio Code to Linux environment. 

 

4.6 Concluding Remark 

In the end, the software used in this project are Visual Studio Code with WSL as the 

development tool, Python with version in between 3.7 and 3.9, EasyOCR as an API, Flask as 

a framework to deploy the models, MySQL server as the database, and planning and design 

tools such as draw.io, MockFlow, and Canva.  
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Chapter 5 

System Evaluation and Discussion 

5.1 System Testing and Performance Metrics 

Black box testing is a testing performed by the testers who are not involved throughout the 

entire project, have no knowledge on the project details such as the system architecture, 

database design, etc. In this project, use case testing which is a functional black box testing 

approach has been adopted to validate the integrations between the actor which is the user 

and the system which is the web-based receipt key information extraction system. 

 

5.2 Testing Setup and Result 

Use Case Register 

Test Case Expected Output Actual Output Result 

User registers with 

valid inputs. 

User account will be 

created in database. 

Password will be 

encrypted. User will 

be navigated to 

“login” page. 

Successfully 

registered message 

will be displayed in 

“login” page. 

User account is 

created in database. 

Password is 

encrypted. User is 

navigated to “login” 

page. Successfully 

registered message 

is displayed in 

“login” page. 

Pass 

User registers with 

empty fields. 

Field required to be 

filled out message 

will be displayed.  

Field required to be 

filled out message is 

displayed. 

Pass 

User registers with 

invalid email format. 

Invalid email format 

message will be 

displayed. 

Invalid email format 

message is 

displayed. 

Pass 

User registers with 

unmatched password 

Password and 

confirm password do 

Password and 

confirm password do 

Pass 
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and confirm 

passwords. 

not match message 

will be displayed. 

not match message 

is displayed. 

User clicks on 

“login” URL. 

User will be 

navigated to “login” 

page. 

User is navigated to 

“login” page. 

Pass 

Table 5.2.1: Register testing. 

 

Use Case Login 

Test Case Expected Output Actual Output Result 

User logs in with 

valid inputs. 

User will be 

navigated to 

“upload” page which 

is the home page of 

the system. 

User is navigated to 

“upload” page which 

is the home page of 

the system. 

Pass 

User logs in with 

empty fields. 

Field required to be 

filled out message 

will be displayed.  

Field required to be 

filled out message is 

displayed. 

Pass 

User logs in with 

invalid email format. 

Invalid email format 

message will be 

displayed. 

Invalid email format 

message is 

displayed. 

Pass 

User logs in with 

invalid email. 

Invalid email or 

password message 

will be displayed. 

Invalid email or 

password message is 

displayed. 

Pass 

User logs in with 

invalid password. 

Invalid email or 

password message 

will be displayed. 

Invalid email or 

password message is 

displayed. 

Pass 

User clicks on 

“register” URL. 

User will be 

navigated to 

“register” page. 

User is navigated to 

“register” page. 

Pass 

User clicks on 

“forgot password” 

URL. 

User will be 

navigated to “forgot 

password” page. 

User is navigated to 

“forgot password” 

page. 

Pass 

Table 5.2.2: Login testing. 
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Use Case Logout 

Test Case Expected Output Actual Output Result 

User clicks on 

“logout” option. 

User will be 

navigated to “login” 

page. 

User is navigated to 

“login” page. 

Pass 

Table 5.2.3: Logout testing. 

 

Use Case Reset password 

Test Case Expected Output Actual Output Result 

In the page to validate email: 

User resets password 

with valid email. 

User will be 

navigated to next 

stage to reset 

password. 

User is navigated to 

next stage to reset 

password. 

Pass 

User resets password 

with empty field. 

Field required to be 

filled out message 

will be displayed.  

Field required to be 

filled out message is 

displayed. 

Pass 

User resets password 

with invalid email 

format. 

Invalid email format 

message will be 

displayed. 

Invalid email format 

message is 

displayed. 

Pass 

User resets password 

with invalid email. 

Not a registered 

email message will 

be displayed. 

Not a registered 

email message will 

be displayed. 

Pass 

User clicks on 

“login” URL. 

User will be 

navigated to “login” 

page. 

User is navigated to 

“login” page. 

Pass 

In the page to reset password: 

User resets password 

with matched 

password and 

confirm password. 

Password of user 

will be updated in 

database. Password 

will be encrypted. 

Successfully reset 

Password of user is 

updated in database. 

Password is 

encrypted. 

Successfully reset 

Pass 
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password message 

and “login” URL 

will be displayed. 

password message 

and “login” URL is 

displayed. 

User resets password 

with empty fields. 

Field required to be 

filled out message 

will be displayed.  

Field required to be 

filled out message is 

displayed. 

Pass 

User resets password 

with unmatched 

password and 

confirm password. 

Password and 

confirm password do 

not match message 

will be displayed. 

Password and 

confirm password do 

not match message 

is displayed. 

Pass 

User clicks on 

“login” URL. 

User will be 

navigated to “login” 

page. 

User is navigated to 

“login” page. 

Pass 

After successfully password reset: 

User clicks on 

“login” URL. 

User will be 

navigated to “login” 

page. 

User is navigated to 

“login” page. 

Pass 

Table 5.2.4: Reset password testing. 

 

Use Case Upload files 

Test Case Expected Output Actual Output Result 

User clicks on 

“upload” button with 

no file selected. 

At least one file 

required to be 

uploaded message 

will be displayed. 

At least one file 

required to be 

uploaded message is 

displayed. 

Pass 

User uploads one 

file with invalid file 

format. 

Invalid file format 

message will be 

displayed. The file 

name with invalid 

file format will be 

displayed. 

Invalid file format 

message is 

displayed. The file 

name with invalid 

file format is 

displayed. 

Pass 
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User uploads one 

English receipt large 

in size. 

Files have been 

processed message 

will be displayed. 

Image and text file 

URLs will be 

displayed in new 

insert image 

category. Record 

will be stored in 

database. 

Files have been 

processed message 

is displayed. Image 

and text file URLs 

are displayed in new 

insert image 

category. Record is 

stored in database. 

Pass 

User uploads 

multiple English 

receipts large in size. 

Files have been 

processed message 

will be displayed. 

Image and text file 

URLs will be 

displayed in new 

insert image 

category. Record 

will be stored in 

database. 

Files have been 

processed message 

is displayed. Image 

and text file URLs 

are displayed in new 

insert image 

category. Record is 

stored in database. 

Pass 

User uploads one 

image with no text. 

Files have been 

processed message 

will be displayed. 

Image URL will be 

displayed in invalid 

image category. 

Files have been 

processed message 

is displayed. Image 

URL is displayed in 

invalid image 

category. 

Pass 

User uploads one 

non-receipt image 

with texts. 

Files have been 

processed message 

will be displayed. 

Image URL will be 

displayed in invalid 

image category. 

Files have been 

processed message 

is displayed. Image 

URL is displayed in 

invalid image 

category. 

Pass 
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User uploads one 

English receipt small 

in size. 

Files have been 

processed message 

will be displayed. 

Image URL will be 

displayed in invalid 

image category. 

Files have been 

processed message 

is displayed. Image 

URL is displayed in 

invalid image 

category. 

Pass 

User uploads one 

non-English receipt. 

Files have been 

processed message 

will be displayed. 

Image URL will be 

displayed in invalid 

image category. 

Files have been 

processed message 

is displayed. Image 

URL is displayed in 

invalid image 

category. 

Pass 

User uploads one 

receipt uploaded and 

stored in “records” 

page. 

Files have been 

processed message 

will be displayed. 

Image and text file 

URLs will be 

displayed in 

duplicate image 

category. 

Files have been 

processed message 

is displayed. Image 

and text file URLs 

are displayed in 

duplicate image 

category. 

Pass 

User uploads one 

receipt deleted 

temporarily and 

stored in “deleted 

records” page. 

Files have been 

processed message 

will be displayed. 

Image and text file 

URLs will be 

displayed in new 

insert image 

category. Record 

will be stored in 

database. 

Files have been 

processed message 

is displayed. Image 

and text file URLs 

are displayed in new 

insert image 

category. Record is 

stored in database. 

Pass 

Images such as image with no text, non-receipt image with texts, English receipt small in 

size, non-English receipt are considered as unacceptable receipts. 
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User uploads 

multiple 

combinations of one 

file with invalid file 

format, one English 

receipt large in size, 

one unacceptable 

receipt, one receipt 

uploaded and stored 

in “records” page, 

and one receipt 

deleted temporarily 

and stored in 

“deleted records” 

page. 

First possible output: 

Files have been 

processed message 

will be displayed. 

The results will be 

displayed in their 

respective 

categories. Valid 

records will be 

stored in database. 

Second possible 

output: Invalid file 

format message will 

be displayed. The 

file name with 

invalid file format 

will be displayed. 

Files have been 

processed message 

will be displayed. 

The results will be 

displayed in their 

respective 

categories. Valid 

records will be 

stored in database. 

First possible output: 

Files have been 

processed message 

is displayed. The 

results are displayed 

in their respective 

categories. Valid 

records are stored in 

database. 

Second possible 

output: Invalid file 

format message is 

displayed. The file 

name with invalid 

file format is 

displayed. Files have 

been processed 

message is 

displayed. The 

results are displayed 

in their respective 

categories. Valid 

records are stored in 

database. 

Pass 

User clicks on image 

URL. 

Image will be 

displayed in a new 

tab. 

Image is displayed 

in a new tab. 

Pass 

User clicks on text 

file URL. 

User will be able to 

download the text 

file. 

User is able to 

download the text 

file. 

Pass 

Table 5.2.5: Upload files testing. 
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Use Case View uploaded images 

Test Case Expected Output Actual Output Result 

User clicks on image 

URL. 

Image will be 

displayed in a new 

tab. 

Image is displayed 

in a new tab. 

Pass 

Table 5.2.6: View uploaded images testing. 

 

Use Case Download text files 

Test Case Expected Output Actual Output Result 

User clicks on text 

file URL. 

User will be able to 

download the text 

file. 

User is able to 

download the text 

file. 

Pass 

Table 5.2.7: Download text files testing. 

 

Use Case View uploaded records 

Test Case Expected Output Actual Output Result 

User has no 

uploaded record. 

No record found 

message will be 

displayed. 

No record found 

message is 

displayed. 

Pass 

User has uploaded 

records. 

Records of user will 

be displayed. 

Records of user are 

displayed. 

Pass 

User clicks on 

“record id” URL. 

User will be 

navigated to the 

corresponding 

“record details” 

page. 

User is navigated to 

the corresponding 

“record details” 

page. 

Pass 

User clicks on image 

URL. 

Image will be 

displayed in a new 

tab. 

Image is displayed 

in a new tab. 

Pass 

User clicks on text 

file URL. 

User will be able to 

download the text 

file. 

User is able to 

download the text 

file. 

Pass 
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User provides valid 

keyword. 

Related records of 

user will be 

displayed. 

Related records of 

user are displayed. 

Pass 

User provides 

invalid keyword. 

No record found 

message will be 

displayed. 

No record found 

message is 

displayed. 

Pass 

User clicks on next 

button (provided 

there are records in 

next page). 

Records in next page 

will be displayed. 

Records in next page 

are displayed. 

Pass 

User clicks on next 

page number 

(provided there are 

records in next 

page). 

Records in next page 

will be displayed. 

Records in next page 

are displayed. 

Pass 

User clicks on 

previous button 

(provided there are 

records in previous 

page). 

Records in previous 

page will be 

displayed. 

Records in previous 

page are displayed. 

Pass 

User clicks on 

previous page 

number (provided 

there are records in 

previous page). 

Records in previous 

page will be 

displayed. 

Records in previous 

page are displayed. 

Pass 

User selects option 

of 5 entries per page 

(provided the total 

number of records is 

4). 

All of the four 

records will be 

displayed in the first 

page. The previous 

and next buttons will 

be disabled. 

All of the four 

records are 

displayed in the first 

page. The previous 

and next buttons are 

disabled. 

Pass 

User selects option 

of 10 entries per 

First ten records will 

be displayed in the 

First ten records are 

displayed in the first 

Pass 
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page (provided the 

total number of 

records is 25). 

first page. Three 

pages will be used to 

display all records. 

Last five records 

will be displayed in 

the third page. 

page. Three pages 

are used to display 

all records. Last five 

records are 

displayed in the third 

page. 

Table 5.2.8: View uploaded records testing. 

 

Use Case View record details 

Test Case Expected Output Actual Output Result 

User is navigated to 

“record details” page 

of a record id. 

The details of the 

record id will be 

displayed. 

The details of the 

record id are 

displayed. 

Pass 

User clicks on back 

button. 

User will be 

navigated to 

“uploaded records” 

page. 

User is navigated to 

“uploaded records” 

page. 

Pass 

User clicks on image 

URL. 

Image will be 

displayed in a new 

tab. 

Image is displayed 

in a new tab. 

Pass 

User clicks on text 

file URL. 

User will be able to 

download the text 

file. 

User is able to 

download the text 

file. 

Pass 

Table 5.2.9: View record details testing. 

 

Use Case View deleted records 

Test Case Expected Output Actual Output Result 

User has no deleted 

record. 

No record found 

message will be 

displayed. Delete 

and restore buttons 

will be disabled. 

No record found 

message is 

displayed. Delete 

and restore buttons 

are disabled. 

Pass 
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User has deleted 

records. 

Deactivated records 

of user will be 

displayed. 

Deactivated records 

of user are 

displayed. 

Pass 

User clicks on image 

URL. 

Image will be 

displayed in a new 

tab. 

Image is displayed 

in a new tab. 

Pass 

User clicks on text 

file URL. 

User will be able to 

download the text 

file. 

User is able to 

download the text 

file. 

Pass 

User checks “check 

all” checkbox 

(provided there are 

three deleted 

records). 

All checkboxes will 

be checked. 

All checkboxes are 

checked. 

Pass 

User unchecks 

“check all” 

checkbox (provided 

there are three 

deleted records). 

All checkboxes will 

be unchecked. 

All checkboxes are 

unchecked. 

Pass 

User checks one 

checkbox (provided 

there are three 

deleted records). 

Only the checkbox 

checked by user will 

be checked. 

Only the checkbox 

checked by user is 

checked. 

Pass 

User checks all 

checkboxes one by 

one (provided there 

are three deleted 

records) 

“Check all” 

checkbox will be 

checked 

automatically. 

“Check all” 

checkbox is checked 

automatically. 

Pass 

Table 5.2.10: View deleted records testing. 

 

Use Case Delete records 

Test Case Expected Output Actual Output Result 
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User deletes record 

from “record 

details” page. 

The record will be 

deactivated in 

database. User will 

be navigated to 

“uploaded records” 

page. The record 

will be removed 

from “uploaded 

records” page and 

displayed in “deleted 

records” page. 

The record is 

deactivated in 

database. User is 

navigated to 

“uploaded records” 

page. The record is 

removed from 

“uploaded records” 

page and displayed 

in “deleted records” 

page. 

Pass 

User deletes one 

record from “deleted 

records” page. 

The record will be 

deleted in database. 

The record will be 

removed from 

“deleted records” 

page. Successfully 

delete message will 

be displayed. 

The record is deleted 

in database. The 

record is removed 

from “deleted 

records” page. 

Successfully delete 

message will be 

displayed. 

Pass 

User deletes 

multiple records 

from “deleted 

records” page. 

The records will be 

deleted in database. 

The records will be 

removed from 

“deleted records” 

page. Successfully 

delete message will 

be displayed. 

The records are 

deleted in database. 

The records are 

removed from 

“deleted records” 

page. Successfully 

delete message will 

be displayed. 

Pass 

Table 5.2.11: Delete records testing. 
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Use Case Restore records 

Test Case Expected Output Actual Output Result 

User restores one 

record where the 

record is not a 

duplicate of any 

record stored in 

“uploaded records” 

page. 

The record will be 

activated in 

database. The record 

will be removed 

from “deleted 

records” page and 

displayed in 

“uploaded records” 

page. Record has 

been restored 

message will be 

displayed. 

The record is 

activated in 

database. The record 

is removed from 

“deleted records” 

page and displayed 

in “uploaded 

records” page. 

Record has been 

restored message is 

displayed. 

Pass 

User restores one 

record where the 

record is a duplicate 

of one record stored 

in “uploaded 

records” page. 

Record has not been 

restored message 

followed by the 

duplicate of the 

detected record 

stored in “uploaded 

records” page will 

be displayed. 

Record has not been 

restored message 

followed by the 

duplicate of the 

detected record 

stored in “uploaded 

records” page is 

displayed. 

Pass 

User restores 

multiple records 

where all records are 

not a duplicate of 

any record stored in 

“uploaded records” 

page. 

The records will be 

activated in 

database. The 

records will be 

removed from 

“deleted records” 

page and displayed 

in “uploaded 

records” page. 

Record has been 

The records are 

activated in 

database. The 

records are removed 

from “deleted 

records” page and 

displayed in 

“uploaded records” 

page. Record has 

been restored 

Pass 
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restored message 

will be displayed. 

message is 

displayed. 

User restores 

multiple records 

where all records are 

duplicates of records 

stored in “uploaded 

records” page. 

Record has not been 

restored message 

followed by the 

duplicate of the 

detected record 

stored in “uploaded 

records” page will 

be displayed. 

Record has not been 

restored message 

followed by the 

duplicate of the 

detected record 

stored in “uploaded 

records” page are 

displayed. 

Pass 

User restores 

multiple records 

where some records 

are not a duplicate of 

any record stored in 

“uploaded records” 

page” whereas some 

records are 

duplicates of records 

stored in “uploaded 

records” page. 

The records will be 

activated in 

database. The 

records will be 

removed from 

“deleted records” 

page and displayed 

in “uploaded 

records” page. 

Record has been 

restored message 

will be displayed. 

Record has not been 

restored message 

followed by the 

duplicate of the 

detected record 

stored in “uploaded 

records” page will 

be displayed. 

The records are 

activated in 

database. The 

records are removed 

from “deleted 

records” page and 

displayed in 

“uploaded records” 

page. Record has 

been restored 

message is 

displayed. Record 

has not been restored 

message followed by 

the duplicate of the 

detected record 

stored in “uploaded 

records” page are 

displayed. 

Pass 

Table 5.2.12: Restore records testing. 
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5.3 Project Challenges 

After training the models successfully, new challenge is raised in which the text localization 

CTPN model is not able to connect the keyword information extraction Character-Aware 

Neural Language model successfully as the output of the first model is incompatible with the 

input received by the second model. In the end, OCR EasyOCR model has been used as an 

API to connect both text localization and keyword information extraction models. 

When developing the web-based receipt key information extraction system, the challenge is 

to understand the specific syntax used by Flask as it is a new framework which is not been 

studied previously. 

 

5.4 Objectives Evaluation 

The developed system in this project is evaluated according to the project objectives as 

baseline. 

Objective Evaluation Conclusion 

Text localization – To 

receive an input image 

which is a receipt and 

generate the output which 

are the coordinates of the 

detected texts in the format 

of text file. 

CTPN model is able to 

receive an input image 

which is a receipt and 

generate the output which 

are the coordinates of the 

detected texts in the format 

of text file. 

Achieved. 

Optical Character 

Recognition (OCR) – To 

generate the output which 

are the extracted texts from 

the receipt based on the 

output provided by the text 

localization model. 

EasyOCR model is able to 

generate the output which 

are the extracted texts from 

the receipt based on the 

output provided by CTPN 

model. 

Achieved. 

Keyword information 

extraction – To receive the 

output from text localization 

and OCR models and 

generate the output which is 

Character-Aware Neural 

Language model is able to 

receive the output from 

CTPN and EasyOCR 

models and generate the 

Achieved. 
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the keyword information 

extracted from the receipt. 

output which is the keyword 

information extracted from 

the receipt. 

Upload multiple receipts – 

To develop a web-based 

system which is able to 

upload multiple receipts for 

keyword information 

extraction from them 

simultaneously. 

The developed system is 

able to upload multiple 

receipts for keyword 

information extraction from 

them simultaneously. 

Achieved. 

Store keyword information 

extraction records – To 

develop a web-based system 

which is able to store 

keyword information 

extraction records for review 

purpose. 

The developed system is 

able to store keyword 

information extraction 

records for review purpose. 

Achieved. 

Table 5.4.1: Objectives evaluation. 

 

5.5 Concluding Remark 

In the end of this chapter, it can be concluded that the project challenges have been handled 

properly. Therefore, all tests for each case are passed and the project objectives are claimed 

to be successfully achieved after completing the objectives evaluation. 
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Chapter 6 

Conclusion and Recommendation 

6.1 Conclusion 

The developed web-based receipt key information extraction system is able to automate the 

key information extraction process from multiple receipts simultaneously. It is able to 

minimize the workload to manage numerous receipts manually. All uploaded records can be 

stored in MySQL server eases the user to manage the records. 

To summarize, the system has been developed in Python in Visual Studio Code with WSL 

environment and Flask framework is used, CTPN, EasyOCR, and Character-Aware Neural 

Language models are used as API to perform their respective tasks and MySQL server is 

used as database. This project is successfully carried out as the main project objective and 

sub-objectives mentioned in the previous chapter have been completed. 

 

6.2 Recommendation 

Even the project has been completed successfully, there are some recommendations to further 

improve the developed system. From the extracted text obtained by EasyOCR model, it has 

been clearly observed that the text extraction accuracy of the model is low compared with 

human even the text detected in the image is clear. In order to improve the text detection 

accuracy of the model, model retrain can be taken into consideration. Besides, the option to 

generate the report to obtain the summary of key information extracted from the receipts 

should be provided. The generated report is able to help the user have a clearer view of the 

details extracted from the receipts instead of only viewing one record details each time after 

clicking on the URL of the selected record ID.  
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The refinement of chapter 1 (introduction) and chapter 2 (literature review) of the project 

report. 

The suitable text localization, OCR, and keyword information extraction models have 

been selected. 
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Start doing chapter 3 (system design), chapter 4 (system implementation) and chapter 5 
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connected. 

The text localization model is able to receive multiple images as input. The keyword 

information extraction model is able to generate key information extracted from each 
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Continue doing chapter 3 (system design), chapter 4 (system implementation) and chapter 

5 (system evaluation discussion) of the project report simultaneously. 

Continue doing prototype and knowledge building for the project. 

Register and login of the web-based receipt key information extraction system. 
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Register and login of the web-based receipt key information extraction system. 

 

 

2. WORK TO BE DONE 

 

Continue doing chapter 3 (system design), chapter 4 (system implementation) and chapter 

5 (system evaluation discussion) of the project report simultaneously. 

Continue doing prototype and knowledge building for the project. 

Function of the web-based receipt key information extraction system to upload multiple 

images. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 
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Function of the web-based receipt key information extraction system to upload multiple 
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2. WORK TO BE DONE 

 

Continue doing chapter 3 (system design), chapter 4 (system implementation) and chapter 

5 (system evaluation discussion) of the project report simultaneously. 

Continue doing prototype and knowledge building for the project. 

Function of the web-based receipt key information extraction system to detect duplicate 

receipt. 
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So far so good. 
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Function of the web-based receipt key information extraction system to detect duplicate 

receipt. 

 

 

2. WORK TO BE DONE 

 

Continue doing chapter 3 (system design), chapter 4 (system implementation) and chapter 

5 (system evaluation discussion) of the project report simultaneously. 

Continue doing prototype of the project. 

Function of the web-based receipt key information extraction system to display the 

records owned by the user. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 
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[Please write the details of the work done in the last fortnight.] 

 

Function of the web-based receipt key information extraction system to display the 

records owned by the user. 

 

 

2. WORK TO BE DONE 

 

Continue doing chapter 3 (system design), chapter 4 (system implementation) and chapter 

5 (system evaluation discussion) of the project report simultaneously. 

Continue doing prototype of the project. 

Function of the web-based receipt key information extraction system to display the record 

details and delete the record. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 
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1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Function of the web-based receipt key information extraction system to display the record 

details and delete the record. 

 

 

2. WORK TO BE DONE 

 

Continue doing chapter 3 (system design), chapter 4 (system implementation) and chapter 

5 (system evaluation discussion) of the project report simultaneously. 

Continue doing prototype of the project. 

Function of the web-based receipt key information extraction system to display the 

deleted records. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 
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1. WORK DONE 
[Please write the details of the work done in the last fortnight.] 

 

Function of the web-based receipt key information extraction system to display the 

deleted records. 

 

 

2. WORK TO BE DONE 

 

Continue doing chapter 3 (system design), chapter 4 (system implementation) and chapter 

5 (system evaluation discussion) of the project report simultaneously. 

Continue doing prototype of the project. 

Function of the web-based receipt key information extraction system to delete the deleted 

record permanently, restore the deleted record, and reset password. 

 

 

3. PROBLEMS ENCOUNTERED 

 

So far so good. 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

So far so good. 
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Function of the web-based receipt key information extraction system to delete the deleted 

record permanently, restore the deleted record, and reset password. 

Chapter 3 (system design), chapter 4 (system implementation), chapter 5 (system 

evaluation discussion) of the project report have been completed. 

Prototype of the project has been completed. 
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Start doing chapter 6 (conclusion and recommendation) of the project report. 
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