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1. Abstract

The rapid integration of Artificial Intelligence (Al) into critical sectors
underscores an emergent need for the establishment of trust. This thesis
examines the multifaceted nature of trust, addressing the opacity of
advanced models and consequent ethical concerns. Specifically, it explores
face recognition technology, where a significant gap exists between system
accuracy and real-world adaptability. By combining a systematic literature
review with qualitative and quantitative analysis, this research proposes a
novel framework designed to enhance trust and technical reliability in high-
stakes domains.

2. Introduction

In an era where Al integrates into facets from healthcare to security, the
promise of enhanced efficiency is undeniable. However, accelerated
adoption is threatened by a critical challenge: the lack of trust. Trust is Page
| 3compromised by issues of transparency, accountability, and the "black
box" nature of complex systems. In domains like face recognition, the
inability to comprehend and predict Al behaviors hampers user acceptance.
This research seeks to bridge the gap between technical capabilities and the
societal need for transparent, ethical, and adaptive Al systems.

3. Background
3.1 The Evolution of Artificial Intelligence

Al has transitioned from mid-20th-century theories to an integral
component of modern society, fueled by big data and breakthroughs in




deep learning. These developments allow Al to exceed human performance
in specific tasks like image and face recognition.

3.2 Trust and Transparency Issues

Trust encompasses reliability, safety, and fairness. However, the "black box"
problem—where even designers may not fully understand how decisions are
made—poses a significant barrier. This is particularly critical in healthcare
and security, where decisions profoundly impact human lives.

4. Problem Statement
4.1 The Black-Box Nature of Al

The lack of transparency in advanced Al models poses challenges in ensuring
accountability and ethical usage. Existing explainable Al (XAl) frameworks
face criticism for their imperfections, necessitating alternative validation
approaches.

4.2 Accuracy vs. Adaptability in Face Recognition

Current face recognition systems achieve impressive accuracy in controlled
environments but fail in complex, real-world scenarios. Problems such as
pose variation, lighting changes, and limited data represent significant
drawbacks. There is an urgent need to balance high accuracy with the
flexibility required for diverse environments.

5. Research Objectives

Analyze Challenges: To identify key limitations in trust and transparency as
outlined in current Al literature.

Enhance Robustness: To incorporate self-supervised learning methodologies
into face recognition models to allow them to adapt to new environments
successfully.

Optimize Accuracy: To develop or improve loss functions (such as ArcFace)
for better discriminative properties and environmental robustness.
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Propose a Framework: To develop a comprehensive framework that
integrates technological, ethical, and practical dimensions to enhance trust.

Validate and Evaluate: To assess the effectiveness of the proposed solutions
across diverse datasets and gather feedback from stakeholders.

6. Literature Review

Trustworthy Al (TAI): Defined by five principles: beneficence, non-
maleficence, autonomy, fairness, and explicability.

Explainable Al (XAl): Arrieta et al. (2020) emphasize XAl as essential for
achieving transparency and accountability in deep neural networks.

Face Recognition Innovations: Solutions like ArcFace add angular margins to
loss functions to improve discrimination. Hierarchical graph representation
learning is also explored to identify relationships between facial images even
with limited data.

Global Ethics: A consensus exists around core principles like justice,
responsibility, and privacy, yet their application varies across different global
contexts.

7. Research Methodology
This research adopts a mixed-methods approach:

Phase 1: Literature Review: Mapping the current landscape of trust and
identifying gaps in XAl and face recognition.

Phase 2: Qualitative Research: Semi-structured interviews with Al
developers, ethicists, and policymakers.

Phase 3: Quantitative Research: Surveys targeting Al stakeholders to
evaluate the prevalence of trust challenges and system effectiveness.

Phase 4: Framework Development: Integrating technical improvements (like
adaptive CNNs) with ethical guidelines to create a coherent framework.

8. Expected Outcomes




Comprehensive Analysis: A detailed examination of barriers to trust across
various Al domains.

Novel Framework: An innovative set of actionable guidelines for developers
and policymakers.

Improved Recognition Systems: High-performance models that maintain
accuracy despite changes in pose, lighting, and expression.

Increased Awareness: Enhanced public engagement regarding the demand
for ethical and transparent Al practices.
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