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Abstract:

Artificial Intelligence (AI) has recently advanced the state-of-art results in an ever-growing number of domains. However, it still faces
several challenges that hinder its deployment in the e-government applications both for improving the e-government systems and the
e- government-citizens interactions.[5] In this paper, we address the challenges of e-government systems and propose a framework
that utilizes Al technologies to automate and facilitate e- government services. Specifically, wrest outline a framework for the
management of e- government information resources. Second, we develop a set of deep learning models that aim to automate several
e-government services. [8]Third, we propose a smart e-government platform architecture that supports the development and
implementation of Al applications of e- government. Our overarching goal is to utilize trustworthy Al techniques in advancing the
current state of e-government services in order to minimize processing times, reduce costs, and improve citizens' satisfaction.

1.Introduction:

Artificial Intelligence (Al) has evolved significantly with advancements in computational power and big data, enabling breakthroughs
in fields like computer vision, medical applications, NLP, and reinforcement learning. [ 10] Al mimics human intelligence to perform
complex tasks and spans multiple domains including machine learning, deep learning, context awareness, and data security.

Machine Learning (ML) enables algorithms to learn from past data to make predictions, typically through supervised learning. Deep
Learning, a subset of ML, uses neural networks with multiple hidden layers to automatically map raw inputs to outputs (e.g.,
diagnosing from medical images) without manual feature engineering, optimizing performance using techniques like stochastic
gradient descent.

1.1 Existing system:

Recently, many countries have adopted e-government services in various departments and many autonomous applications. [9]While
there are several studies conducted for enhancing e-government services, only a few of them address utilizing recent advances in Al
and deep learning in the automation of e-government services. [12] Therefore, there is still an urgent need to utilize state-of-the- art
Al techniques and algorithms to address e-government challenges and needs.In contrast, implementing e-government applications
still faces several challenges, including the following:

Trust: trusting online services depends heavily on a couple of factors including, the citizens trust in the government itself, the quality
of the online services, and the personal beliefs (e.g., there still a large number of citizens who prefer to handle paper applications
rather than web services). [12]Lack of experts: implementing high-quality online services requires the establishment of the right team
of experts that covers all involved practice areas from web development to security and privacy.[14] Inaccessibility: several third
world countries still face significant issues on accessing the internet and its services.Security: state-of-the-art security measures are
required to secure e-government applications and the citizen's privacy.

1.2 Literature Survey:

1. Al and E-Government Evolution

Al technologies, particularly machine learning and natural language processing, have increasingly been applied in public
administration. According to Wirtz et al. (2019), Al can fundamentally reshape government service delivery by automating routine
tasks, improving decision-making accuracy, and offering predictive analytics.[13] The authors emphasize the importance of digital
maturity and institutional readiness for successful Al adoption.

2. Applications of Al in E-Government

Multiple frameworks and prototypes have been developed for Al-enabled government services. Janssen & Kuk (2016) highlight that
Al facilitates real-time service personalization by analyzing large-scale citizen data, which helps tailor services to individual
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needs.[14] Chatbots and virtual assistants have been adopted by governments in countries such as Estonia, the UAE, and Singapore
to handle citizen inquiries and reduce human workload (Lindgren et al., 2019).

In the domain of document processing, deep learning-based optical character recognition (OCR) and natural language understanding
(NLU) have shown promise in automating form submissions, policy analysis, and feedback categorization (Kankanhalli et al., 2021)

3. Challenges in Al Adoption

Despite its potential, several challenges hinder the widespread deployment of Al in e-government.[15] These include data privacy
and security concerns, lack of interoperability between government databases, algorithmic bias, and the digital divide (Zhang & Chen,
2020).[18] Moreover, Al systems often suffer from a lack of transparency and explainability, which are crucial for building public
trust in automated decision-making (Floridi et al., 2018).

4. Trustworthy and Ethical Al in the Public Sector

Recent work emphasizes the importance of trustworthy Al, which is lawful, ethical, and robust.
European Commission (2020) laid out guidelines for trustworthy Al, which many public-sectors.
2.Architecture

Data & Information Management Layer

This layer manages all data-related activities. It collects, stores, preprocesses, and ensures privacy compliance of government and
citizen data.

Components:
° Data Ingestion Engine: Fetches data from various sources (citizen databases, forms, emails, IOT devices, sensors).
° Data Lake / Data Warehouse: Structured and unstructured data storage.
° ETL Pipelines: For data preprocessing, cleaning, and transformation.
° Privacy and Compliance Module: Ensures adherence to GDPR and local data policies.
Modules
USER:

1) Generate Hand Written Digits Recognition Deep Learning Model: using this model we are building CNN based
hand written models which take a digit image as input and then predict the name of the digit. CNN model can be generated
by taking two types of images called train (train images contain all possible shapes of digits humans can write in all possible
ways) and test (Using test images train model will be tested whether it's giving better prediction accuracy).[18] Using all
train images CNN will build the training model. While building a model we will extract features from train images and then
build a model. While testing also we will extract features from the test image and then apply a train model on that test image
to classify it.
Generate Text & Image Based Sentiment Detection Deep Learning Model: using this module we will generate text and image based
sentiment detection models. All possible positive and negative words will be used to generate text based sentiment models. [20]All
different types of facial expression images will be used to generate image based sentiment models. Whenever we input text or image
then the train model will be applied on that input to predict its sentiments.
1) Upload Test Image & Recognize Digit: By using this module we will upload text images and apply train models to
recognize digits.
2) Write Your Opinion About Government Policies: using this module we will accept the user's opinion and then save
that opinion inside the application to detect sentiment from opinion.

3) View Peoples Sentiments From Opinions: using this module users can see all users' opinions and their sentiments
detected through CNN model.
4) Upload Your Face Expression Photo About Government Policies: using this module the user will upload his image

with facial expression which indicates whether the user is satisfied with this scheme or not.
Detect Sentiments From Face Expression Photo: using this module different users can see the facial expression image

and detected sentiment which is uploaded by past users
2.2 Algorithm

CNN Algorithm:
In this paper the author describes a concept to automate government services with Artificial Intelligence technology such as Deep
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Learning algorithm called Convolution Neural Networks (CNN). Government can introduce new schemes on internet and peoples can
read news and notifications of such schemes and then peoples can write opinion about such schemes and this opinions can help
government in taking better decisions.[25] To detect public opinions about schemes automatically we need to have software like
human brains which can easily understand the opinion which peoples are writing is in favour of positive or negative.

To build such automated opinion detection the author is suggesting to build CNN models which can work like human brains. This
CNN model can be generated for any services and we can make it to work like automated decision making without any human
interactions.[18] To suggest this technique author already describing concept to implement multiple models in which one model can
detect or recognize human hand written digits and second model can detect sentiment from text sentences which can be given by
human about government schemes. [19]In our extension model we added another model which can detect sentiment from a person's
face image. Person face expressions can describe sentiments better than words or sentences. So our extension work can predict
sentiments from facial images.

To demonstrate how to build a convolutional neural network based image classifier, we shall build a 6 layer neural network that will
identify and separate one image from another. This network that

Input Hidden OQutput
layer layer layer
Input #1
Input #2
O Output
Input #3
Input #4

we shall build is a very small network that we can run on a CPU as well.[17] Traditional neural networks that are very good at doing
image classification have many more parameters and take a lot of time if trained on normal CPU. However, our objective is to show
how to build a real-world convolutional neural network using TENSORFLOW.

To predict image class multiple layers operate on each other to get the best match layer and this process continues till no more
improvement is left.

2.3 Techniques:

Programming Language

Python

General-purpose, high-level, interpreted, and object-oriented programming language.
Emphasizes code readability using indentation instead of brackets.

Allows for writing concise and clear code, making it ideal for both small and large-scale applications.
Offers dynamic typing and automatic memory management.

Supports multiple paradigms:

o Object-Oriented

o Imperative

o Functional

o Procedural

° Includes a comprehensive standard library.

° Open-source and maintained by the Python Software Foundation.

Web Framework

Django
° A high-level Python web framework designed for rapid development and clean, pragmatic design.
° Focuses on:
o) Reusability and pluggability of components.
o Reducing repetition (DRY principle).
° Automatically provides an admin interface (CRUD) generated through model introspection.
° Uses Python extensively across:
o Project settings
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o URL routing
o Data models
Software Environment Setup
) Python and Django are configured as the primary development environment.
° All components are integrated into a smart e-Government platform.

Al Techniques Used
Natural Language Processing (NLP)
° Used for understanding and processing text-based queries and responses from users.
Computer Vision (OCR)
° Implements Optical Character Recognition to extract text from scanned or photographed documents.
Convolutional Neural Networks (CNN)
° Applied for image analysis and classification tasks within the system (e.g., document verification or pattern
recognition).

System Implementation Goals

° Automate e-Government services using smart and scalable technologies.
° Provide seamless integration of Al models with web technologies (Python + Django).
2.4 Tools

The system was developed using Python due to its simplicity and strong support for Al. Tkinter was used for the desktop GUI,
enabling user-friendly interactions for uploading data, viewing predictions, and submitting opinions.

Keras (with TensorFlow backend) handled CNN-based digit and facial sentiment recognition. OpenCV managed image processing,
facial detection (Haar Cascade), and overlays. Tesseract OCR supported text recognition.

For text sentiment analysis, NLTK was used for preprocessing, and a pre-trained model was loaded using Joblib. NumPy supported
numerical tasks, while Matplotlib handled data visualization. simplified image resizing, and standard libraries like os and filedialog
managed file operations.

Development and testing were done in VS Code, with models stored using Joblib, JSON, and HDF5 formats. Together, these tools
enabled an intelligent, Al-powered platform for automating e-Government services.

2.5 Methods

The proposed system automates e-Government services using Al techniques like CNN, NLP, and Computer Vision, integrated into a
desktop application built with Python and Tkinter.

For digit recognition, a pre-trained CNN model (loaded via JSON and HDF5) processes uploaded images by resizing and
grayscaling them, then predicts the digit using OpenCV for visual output.

Text sentiment analysis uses NLTK for preprocessing and a Joblib-loaded ML model to classify user-submitted opinions on
government policies as positive or negative, displaying results in the GUI.

For facial sentiment detection, images are processed with Haar Cascade to detect faces, then passed to a CNN model that predicts
emotions (happy, sad, angry), which are annotated on the image using OpenCV.

The system also allows users to upload facial images with names and related policies for future sentiment analysis, storing them in a
dedicated folder.

All features are accessible via a clean Tkinter GUI, with buttons for uploads, predictions, and visual/text output, making the
platform intuitive and Al-driven for public service feedback.

3. Methodology

3.1 Input

The input design is the link between the information system and the user. It comprises the developing specification and procedures
for data preparation and those steps necessary to put transaction data in to a usable form for processing can be achieved by
inspecting the computer to read data from a written or printed document or it can occur by having people keying the data directly
into the system. The design of input focuses on controlling the amount of input required, controlling the errors, avoiding delay,
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avoiding extra steps and keeping the process simple. The input is designed in such a way so that it provides security and ease of use
with retaining privacy.

3.2 Method of Process

The system starts when the user launches a desktop application built with Python’s Tkinter, offering an intuitive GUI with buttons
for uploading images, submitting opinions, and viewing sentiment results.

The first function is handwritten digit recognition. [23] Users upload digit images, which are resized to 28x28 pixels and converted
to grayscale. A pre-trained CNN model then predicts the digit, displaying the result visually using OpenCV.

Next, the text opinion analysis feature allows users to submit feedback on government services. The input is saved locally,
preprocessed using NLTK’s Porter Stemmer, and passed to a Joblib-loaded ML model to classify sentiment as positive or
negative.[16] Results, along with the user’s name and opinion, appear in the application’s text area.

The third feature is facial expression sentiment detection. Users upload images labeled with a government policy. Haar Cascade
detects faces, which are cropped, resized (48x48), normalized, and passed to a CNN model trained on facial emotions. The detected
emotion (e.g., happy, sad) is overlaid on the image using OpenCV and shown via pop-up.

The application provides a responsive user interface, combining deep learning, NLP, and computer vision to automate public
feedback collection and analysis for e-Government services.
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3.3 Output

A quality output is one that meets the end user's requirements and clearly presents information. In any system, outputs serve as a
means to communicate the results of processing to users and other systems. [25] Output design involves deciding how information
should be displayed for immediate use as well as how it should be presented in hard copy.

Since output is the most direct source of information for users, its design plays a crucial role in user satisfaction and decision-

making. Designing computer outputs should be carried out in a structured and thoughtful manner to ensure the development of the
r'ight outputs, with each element crafted for ease of use and effectiveness.

Automating E-Government Services With Artificial Intelligence
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4. RESULTS

The developed system successfully automated key e-government services using Al. It accurately recognized handwritten digits,
analyzed text and facial expressions for sentiment, and provided real-time feedback on public opinions. [23] All modules performed
efficiently with high accuracy, demonstrating the practical applicability of deep learning in public services.

5. DISCUSSIONS

The integration of Al, particularly CNN and NLP, proved effective in enhancing e-government functionalities. However, challenges
such as data privacy, lack of user awareness, and system scalability were noted. [24]The project also highlighted the importance of
explainable Al to build citizen trust and ensure transparency.

6. CONCLUSION

This project demonstrates the potential of Artificial Intelligence, particularly Deep Learning techniques like CNN, to automate and
enhance e-government services. By recognizing handwritten inputs, analyzing public opinions through text and facial expressions,
and delivering real-time feedback, the system improves service efficiency, reduces manual workload, and boosts citizen
engagement. [ 18] Despite certain challenges, the proposed Al framework lays a strong foundation for smarter, faster, and more
transparent digital governance.

7. FUTURE SCOPE

Future work can include expanding sentiment analysis to regional languages, integrating voice-based input for inclusivity, and
deploying the system on a cloud platform for scalability. [17]Additionally, predictive analytics and Al-driven decision-making tools
can further improve public service delivery and policy-making.
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