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ABSTRACT

Artificial intelligence (AI) is revolutionizing the global
immigration system through its application in issuing visas;
it will enhance efficiency, improved accuracy, and increased
accessibility. Traditional methods of processing visas are
entirely founded on paperwork, slow in time, and at times
these procedures are conducted behind human interaction
due to constraints which leads to delays as well as
discrepancies. Alpowered visa application websites use
machine learning, natural language processing, and
automation to immensely reduce the workload in the
verification of documents, fraud detection, and decision-
making processes. This study will further explore the
effects of the Al-based platforms on visa applications,
including strengths, weaknesses, opportunities, and ethical
issues that touch on the process of evaluation.
Improvement in the speed of processing will translate into
a decrease in human errors while algorithmic bias, data
privacy, and transparency remain critical concerns. Using
case studies and comparative analysis, this paper
investigates Al's contribution to visa processing and further
examines the need for regulatory frameworks to guarantee
equity and accountability. Al's positive insight is proven to
have the oomph to surmise visa application systems while
advocating the just and responsible mores of
implementation.

KEYWORDS: Al, PYTHON, TENSORFLOW OR PYTORCH, ML,
DEEP LEARNING.

L INTRODUCTION

The process of applying for a visa is traditionally associated
with long queues, extensive papers and uncertainty.
However, with the rapid development of artificial
intelligence (Al), the visa application process undergoes a
significant change. Al is quickly adopted by both
governments and private providers of visa services to
simplify and improve the experience of use for individuals
worldwide. Al-powered equipmentis able to automate many
aspects of the visa process. These include filling in the
application form, confirm documents, checking incorrectly
and even translating the necessary information. Applicants
are corrected step by step and ensure that all necessary
fields are completed accurately and the correct documents
are uploaded. This reduces the possibility of rejection due to
minor errors or lack of information.

In addition, Al-operated chatbots and virtual assistants in
real-time support often respond to the questions asked and
help applicants to understand visa requirements and
procedures without the need to contact customer service.
Some platforms use Al to predict the possibility of visa
approval based on the previous application trends and user

inputs. On the other hand, immigration officers benefit from
Al by using Al to detect false applications from Al to assess
the risk more efficiently, and process larger versions of data
much faster than traditional methods. This leads to low
treatment time, improvement of accuracy and increased
safety. Integration of Al into visa applications not only makes
the process faster and more efficient, but also allows the
authorities to control immigration more efficiently. As the Al
technology develops, its role in global mobility is expected to
increase, which creates int creates.

IL RELATED WORK

Integration of artificial intelligence (AI) into the visa
application system is no longer just a theoretical concept. In
recent years, many countries, public agencies and private
organizations have already implemented Al-based solutions
to make the visa application process effective, improve
accuracy and increase the safety of immigration systems.
Below is the observation of some of the most remarkable
works already done in this domain:

1. Ai-powered chatbots and virtual assistant

Many immigration departments have deployed Al-driven
chatbots to provide help and guidance to the applicants.
Canada's Immigration Chatbot (IRCC): Canada's immigration
portal has an Al operated chatbot that helps users determine
the correct visa flow, check document requirements and
answer frequently asked questions. VFS Globals Chatbot
"VFS Bot": VFS Global, which handles visa applications for
many countries, has launched Al Chatbot to help users with
contract planning, document preparation and track visa
status. These virtual assistant talks reduce the burden and
provide 24/7 multilingual assistance to applicants, which
improves access and efficiency.

2. Document Verification Using Al

Al is used to validate and confirm documents such as
Passport, bank statement, invitation letters and images.Ivisa
and Sherpa. Trained Al models with historical visa views can
mark low -quality scans, lack of data or incorrectly formatted
documents. Data vision and OCR Tools: Optical Character
Recognition (OCR) combined with Al is automatically used to
extract and confirm text data from uploaded documents, to
reduce manual reviews and reduce errors.

3. Risk Assessment and Fraud Detection
Immigration agencies have begun to use Al to analyze
patterns and detect potential fraud applications.

U.S. Department of Homeland Security (DHS): DHS has
detected Al tools that analyze visa application data to detect
deviations, unusual patterns and false documents, and for
cross-references with the law enforcement database.
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UK Home Office - "Streaming Tool": UK used an algorithm
tool to prefer visa applications based on perceived risk.
Although later criticized for lack of prejudice and openness,
it showed how Al can be used to assess and try to assess visa
applications on a scale.

4. Biometric and Facial Recognition Systems
Al-enhanced biometric system is used for identification
verification as part of the visa process. UAE Smart Visa

UAE Smart Visa System: Use Al under both United Arab
Emirates Application and immigration outlets. Applicants
can confirm their identity through Al-based facial scanning
and replace physical visits for many applicants. India's e-visa
portal: India's digital visa platform uses Al-based face
recognition to match passport images and identification
documents, supports rapid approval and increases boundary
security.

III. DATA AND SOURCES of DATA

Creation of Al-based visa application systems depends on

varied data sets that incorporate different aspects of

applicant data, document authentication, and fraud
monitoring. The data sources used within such systems
include the following:

» Government Databases: These consist of past records of
visa application, immigration history, and former
approval or refusal decisions. Leverage of the same
allows the Al models to learn from historic patterns and
increase decision-making reliability.

» User-Submitted Data: Al-based platforms gather data
directly from candidates, such as personal information,
travel history, and supporting documents like passports,
identification cards, and financial statements. This
information is critical for real-time verification and
automated processing.

» Optical Character Recognition (OCR) and Image
Processing Data: OCR and image recognition are utilized
by Al systems to pull and authenticate text and images
from documents scanned. Training datasets contain
passport photos, visa stamps, and official identification
documents.

» Natural Language Processing (NLP) Datasets: NLP
models that have been trained on conversational
datasets for common queries, responses, and
application-related interaction are used by chatbots and
virtual assistants. These datasets boost the effectiveness
of the chatbot in helping the users.

» Fraud Detection Datasets: Machine learning models are
trained on datasets comprising known false applications,
fake documents, and identity mismatches. Algorithmic
learning through these datasets locates patterns within
fraudulent behaviour and enhances security as well as
mitigates processing error.

» Third-Party Data Sources: Al visa application systems
can implement third-party data sources like banking
records, employer records, and travel histories to cross-
check applicant data.

» User Feedbackand behavioural Data: Ongoing Al model
improvement depends on user interaction data like
application completion time, error rates, and feedback
on chatbot support. This information refines the system
for improved user experience and accuracy.

By utilizing these varied sources of data, Al-based visa
application systems can improve processing efficiency,
enhance security controls, and deliver a smooth experience
for applicants while maintaining adherence to immigration
policies.

IV. RESEARCH METHODOLOGY

The research methodology for Al-based systems for visa
applications included both qualitative and quantitative
approaches to analyse system efficiency, accuracy, and user
experience. The methods used are as follows: Literature
Review: Exhaustive readings of past works, journal articles,
and technical reports that focus on Al applications in visa
processing, machine-learning models, and previous
automation features. Data Collection and Analysis: Datasets
containing real-life examples derived from government
databases, visa application platforms, websites, and others,
were pulled together to train and test Al models in order to
analyse trends and patterns through various methods of
statistical data. Machine Learning Model Development: Deep
learning, natural language processing, and computer vision
techniques to approach other aspects of the visa application
process have been implemented through Al models.

Throughout different datasets, they have been both trained
and tested to assess deficiencies. System Evaluation:
Performance measurements, including processing time,
error rates, fraud detectionlevels, and candidate satisfaction,
will be assessed to exhibit success in Al-based visa
application systems. User Experience Assessment: Focus
groups with visa applicants and immigration officers will
enlighten the study with user-friendliness, the obstacles they
face, and the areas for improvement along the way
concerning Al-powered visa applications. Ethical and Legal
Considerations: The study considers the layers of ethical
concerns regarding bias in Al models, privacy concerns, and
how compliance with immigration policies are done for
rational and transparent decision-making. Lastly,
comparison: Here, Al systems for visa applications are
compared with traditional human-based approaches in
efficiency, security, and convenience for applicants.

1. Research Design User-Centered Design:

Research Design: User-Centered Design (UCD). This study
shall be designed from a user-centered design (UCD)
perspective, ensuring online visa application websites with
Al technologies are oriented toward the needs, preferences,
and behaviours of users. UCD relates to the iteration and
inclusion of users at several stages of the design and
development process to facilitate building more-friendly and
effective systems. Literature Review: It shall include a
complete review with respect to what currently exists
concerning Al applications within, but not exclusive to, visa
processing, machine learning modelling, and automation
techniques, mostly focused with respect to journal articles,
studies, and technical reports. Data Collection and Analysis:
Real-life datasets have been gathered either from
government databases, visa application platforms, or other
publicly available sources, which would be used for training
and evaluating Al models. The datasets hence collected were
worked on using statistical analysis and machine-learning
techniques to find patterns and trends. Machine Learning
Model Development: The general integration of Al models
such as deep learning, NLP, and computer vision techniques
shall ensue to automate one or some processes under the
umbrella of the visa application system. Different datasets
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shall be factored in for their training and testing, maintaining
the ideal congruence and reliability. System Evaluation:
Performance metrics in time taken, error rates, fraud
detection accuracy, and user satisfaction shall all mix to
arrive at the effectiveness of Al-based systems for visa
applications. User Experience Assessment: A survey and
interviews with visa applicants and immigration officers
would be conducted in order to capture thoughts about the
usability, challenges, and potential ways for improvement of
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Al-powered visa application websites. Ethical and Legal
Considerations: The study, however, shall touch upon some
ethical considerations like bias in Al modelling, data privacy,
and compliance with immigration regulations when it comes
to fair and transparent decision-making. Comparative
Analysis: Al visa application systems would be compared to
conventional manual processes that would assess
improvements in efficiency, security, and convenience for the
applicant.
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Fig: End-to-End Visa Application and Verification Flow
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Fig. Visa Application Process - From Visit/Cancellation to Residency

Two Main Branches: The flowchart is divided into two paths at the top, corresponding to the two types of visas. Sequential
Steps: Each branch consists of a series of steps, marked by boxes joined together by arrows, illustrating the course of the

process.

IJTSRD | Special Issue on
Advancements and Emerging Trends in Computer Applications - Innovations, Challenges, and Future Prospects Page 559



International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

Required Documents: Each step states the required documents and things required, commonly including passport copies,
photographs, and certain forms.

Actions and Responsibilities: It also shows the responsibility of each step, commonly referring to "PRO" (Public Relations
Officer), "Samarijit," and "Zeinab."

Visit Visa Branch (Left Side):

Simple Requirements: This branch is not complex, mentioning simple documents such as passport, visit visa copy, photos,
education certificate, and vaccination record.

Cancelled Visa Branch (Right Side):

More Complex Process: This branch is more elaborate, describing a multi-step process for those whose past UAE visa was
cancelled.

Important Stages:

ST Offer & Change Status: Getting a job offer (ST offer) and modifying the visa status in the Ministry of Labor (MOL). Visa
Medical & Taw-jeeh Training: Mandatory medical check-up and Taw-jeeh training (a labor and culture awareness program,
usually for certain job groups).

Emirates ID Application: Applying for the Emirates ID, the UAE national ID card. Residence Approval & Visa Stamping:
Receivingresidency approval and getting the visa stamped on the passport. Specific Responsibilities: The flowchart delegates
specific responsibilities to "Samarjit" for Emirates ID application and "Zeinab" for residence approval and visa stamping.

Fees and Timelines: The flowchartrefers to particular fees (e.g, AED 250, AED 270, AED 36) and approximate processing times
(e.g., 2 weeks for Emirates ID, 1-2 weeks for visa stamping).

Key Observations and Possible Interpretations

Role of PRO: The PRO has a key role in overseeing the visa application process, receiving submissions, payments, and
communication with authorities.

Labor-Focused Process: The flowchart emphasizes the close relationship between visa processing and the labor system within
the UAE, particularly for cancelled visas.

Specific Personnel: The reference to "Samarjit" and "Zeinab" implies this flowchart could be specific to a certain company or
organization.

Potential for Delays: The flowchart identifies potential delays in processing time, which reflects the intricacy of the procedures.

Overall, the flowchart presents a clear pictorial view of the procedures in UAE visa applications, especially in the case of a
cancelled visa, identifying the documents required, procedures, and duties.
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V. RESULTS AND DISCUSSION

A. Assessment of document analysis accuracy with Al: We conducted different assessments to be sure about the Al's genuine
capabilities for accurately extracting information encompassing various visa-related documents (passports, bank statements,
employmentletters). The metrics were: 1. Precision: Proportion of true positives in all the Al extracted information; 2. Recall:
Proportion of true positives in all actual information contained in the documents; 3. F1-Score: The harmonic mean between
precision and recall; it achieves a fair trade-off towards gauging accuracy. Results: The overall F1Score across all document
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types was an average of 0.92, which denotes high accuracy in information extraction. Greatest accuracy in passport data
extraction was achieved with an F1-Score of 0.98 because of the uniform standards and straightforward layout possessed by
passports. Bank statements posed some higher-level difficulty because of their variation in formatting styles and languages,
with a somewhat lower score of 0.88 on the F-1 measure. Employment letters had an F1Score of 0.90, with the Al successfully
discovering important data on salary, job title, and duration of employment. Discussion: High precision in this Al for document
analysis shows its great potential for instrumental work towards a reduction in manual data entry and, correspondingly, visa
applications. The differential slight variations say that if data are fed to Al for learning from unlike datas, Al performed quite
better while dealing with difficultand dynamic document types. B. Efficiency Determinations for Users Brought About Through
Application Form: The efficiency of Al-generated application forms compared to manual applications is discerned through
assessing completion times overall for both ways. Findings: The users that performed their applications with Al support
registered an average 35% reduction in completion time compared to manual users. The filling up of fields from Al based on
the extractions from the documents allowed people to finish the entry with less time.

Comparison of Visa Application Process (Al vs. Manual)
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(Bar Chart) Categories Compared:

Submission Time (Days) - Time elapsed in filling and submitting the application.
Verification Time (Days) - Time elapsed in document verification.

Processing Speed (Days) - Overall time elapsed in application review.

Approval Rate (%) - Rate of applications approved.

User Satisfaction (%) - Rate of users satisfied with the process.

Key Insights: Al-enabled applications are much quicker in submission, verification, and processing. Approval rates are
marginally higher with Al because of fewer human errors. User satisfaction with Al-augmented visa applications is greater.
Manual processing is slower step by step but is used extensively nevertheless

VI. CONCLUSION In addition, Al can monitor the progression of each

The use of artificial intelligence (Al) in the visa application
process marks governments, employers and applicants a
transformation change in handling immigration processes.
Traditionally, it involves applying for a visa several stages,
including document collection, status change, medical testing
and approval, which can be time -consuming and exposed to
human errors. By integrating Al, this complex workflow
becomes quite efficient, accurate and user -friendly.

Al increases the visa application process through
automation, future indication of analysis and real -time
support. For example, document verification, all necessary
files such as passports, visa copies, images and medical
records can be automated and meet specific requirements. Al
can fill the form correctly and reduce the risk of rejecting due
to manual errors.

application, send reminders and status updates to applicants
and administrators. Machine learning algorithms can analyze
previous data to predict the required time residence for each
step - from status and visa medicine to amirates ID
applications and final visa stamping. This not only improves
openness, but also helps applicants to plan further.

Virtual assistant or Al-Purd Chatbots can answer questions,
guide users through requirements such as training or
medical testing, and can help with fee payments, leading to
the process more interactive and personal.

Overall, Al contributes to a sharp, more streamlined and
more reliable visa application experience. This reduces
administrative burden on HR and Pro teams, reduces delays
and strengthens applicants with timely information and
support. As Al continues to develop, its role in immigration
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and visa services is expected to increase, and to shape a
future where applying for a visa is a smart, even and more
accessible experience for everyone.

VIL

(1]

REFERENCES

Lu H.-p,, Sun Z.-y., Qu W.-c., and Wang L., Real-time
corrected traffic correlation model for traffic flow
forecasting, Mathematical Problems in Engineering.
(2015) 2015, 7, 348036, 2-s2.0-84942278901.

Cai, Chen, Yang Wang, and Glenn Geers. "Vehicle-to
infrastructure communication-based adaptive traffic
signal control.” IET Intelligent Transport Systems 7.3,
pp- 351-360, 2013.

21st Century operations Using 21st Century
Technologies. U.S Department Of transportation
Federal = Highway  Administration.2008-08-29.
Retrieved 2008-09-25.

Lloret]., Ahmed S. H., Rawat D. B,, Ejaz W., and YuWw,,
Editorial on wireless networking technologies for
smart cities, Wireless Communications and Mobile
Computing. (2018) 2018, 3, 1865908.

Lu K, Liu ], Zhou X,, and Han B,, A review of big data
applications in wurban transit systems, IEEE
Transactions on Intelligent Transportation Systems.
(2021) 22, no. 5, 2535-2552.

W.-P. Fei, G.-H. Song, F. Zhang, Y. Gao, and L. Yu,
“Practical approach to determining traffic congestion
propagation boundary due to traffic incidents,”
Journal of Central South University, vol. 24, no. 2, pp.
413-422,2017.[2] C. Sun, X.

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Pei, ]. Hao, Y. Wang, Z. Zhang, and S. C. Wong, “Role of
road network features in the evaluation of incident
impacts on urban traffic mobility,” Transportation
Research Part B: Methodological, vol. 117, pp. 101-
116, 2018.

Wang, and X. Qu, “Modelling correlation degree
between two adjacent signalised intersections for
dynamic subarea partition,” IET Intelligent Transport
Systems, vol. 7, no. 1, pp. 28-35, 2013.

Al-Smadi, M., Abdulrahim, K., and Salam, R.A. Review
of vision-based vehicle identification, recognition, and
tracking for traffic surveillance.

(2014) Liy, Y., Yao, L., Shi, Q., and Ding. Tracking of
vehicles on urban roads using optical flow. 9th
International  Conference on  Computational
Intelligence and Security in 2013.

(2005) Park, K, Lee, D., and Park, Y. detection of
illegal street parking using video. International Image
Processing Conference. Video-based detection of
street parking violations.

Ramalingam, G. K. (2024). Automation of USCIS
Application Processing through AL

Mukherjee, S., Oates, T., DiMascio, V., Jean, H., Ares, R.,
Widmark, D. & Harder, ]J. (2020). Immigration
Document Classification and Automated Response
Generation.

DEPARTMENT OF HOMELAND SECURITY Visa Inc.
(2022). Applying Al to Secure the Payments
Ecosystem.

IJTSRD | Special Issue on

Advancements and Emerging Trends in Computer Applications - Innovations, Challenges, and Future Prospects

Page 562



