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ABSTRACT: By enabling automated skin disease classification using medical photos, artificial intelligence (AI) has
greatly improved dermatological diagnosis. However, there are a number of serious issues with current Al-based
systems, including as performance bias across a range of demographics, limited trustworthiness, and a lack of
transparency. Furthermore, the majority of existing methods function autonomously without significant cooperation
with medical experts, which restricts their suitability in actual clinical settings.

This research presents DermaTrust Al, a conceptual framework that combines intelligent doctor cooperation,
explainable Al, multimodal learning, and bias detection to address these issues. The suggested framework presents a
bias-aware and trust-driven decision mechanism that dynamically adjusts based on prediction confidence and fairness,
in contrast to conventional systems that solely concentrate on prediction accuracy. The system is built to detect any
bias, provide human-readable explanations for its forecasts, and consult medical professionals when needed.

In order to lay the groundwork for the creation of next-generation Al-assisted dermatology systems, the suggested
framework seeks to improve diagnostic reliability, fairness, and usability.

KEYWORDS:AI for dermatology, multimodal learning, explainable Al, trust-aware systems, bias detection, human-
Al cooperation, and ethical Al

1. INTRODUCTION

Skin disorders, which range from minor infections to more serious conditions like skin cancer, are among the most
prevalent health issues impacting individuals globally. Effective treatment and the avoidance of problems depend on an
early and precise diagnosis. To diagnose skin problems, dermatologists have historically relied on visual examination,
patient history, and clinical expertise. However, this procedure can occasionally differ based on the doctor's experience,
the caliber of the observations, and the accessibility of medical resources, which could result in inconsistent or delayed
diagnosis.The development of automated methods for the diagnosis of skin diseases has advanced significantly due to
the quick development of artificial intelligence (Al), particularly deep learning techniques. Medical photos can be
analyzed by these systems to find patterns that the human eye might miss. Al-based dermatology tools have therefore
demonstrated encouraging precision and effectiveness, making them useful support systems in clinical practice.

Despite these developments, a number of obstacles still prevent Al from being widely used in actual healthcare settings.
The majority of current systems rely solely on picture data and ignore other patient-specific details that are frequently
essential for a precise diagnosis, such as age, symptoms, lifestyle, or medical history. Furthermore, a lot of AI models
function as "black boxes," which means they produce outcomes without providing an explanation for their choices.
Doctors find it challenging to completely rely on and trust these systems because of their lack of openness.Another
significant issue with Al models is bias. Because many of the training datasets are not sufficiently diverse, the models
tend to perform better on particular skin tones while showing worse accuracy on others. Due to the possibility of unfair
or inaccurate projections, particularly for disadvantaged groups, this disparity presents serious ethical issues.
Furthermore, most current Al systems function independently and fail to adequately involve dermatologists in the
decision-making process, which limits their use in real-world clinical settings. This work proposes DermaTrust Al, a
complete and human-centered paradigm, to enhance trust, equity, and collaboration in dermatology Al systems. The

IJIRCCE©2026 | AnISO 9001:2008 Certified Journal | 3397




© 2026 IJIRCCE | Volume 14, Issue 4, April 2026 DOTI: 10.15680/IJTRCCE.2026.140408 1
ARt a1 W | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771] ESTD Year: 2013|

% }%‘(m m International Journal of Innovative Research in Computer
m ¥ and Communication Engineering (IJIRCCE)
IJ I R CCE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

proposed approach combines several components, including explainable Al to provide understandable insights,
multimodal learning to leverage both clinical and image data, bias detection to ensure equity, and an intelligent trust-
based decision engine that promotes collaboration between Al systems and medical specialists. By incorporating these
elements, DermaTrust Al aims to create a more reliable, transparent, and practical solution for dermatological
diagnostics.

II. LITERATURE REVIEW AND RESEARCH GAP

Artificial intelligence has greatly enhanced dermatological diagnosis in recent years, particularly with the application of
deep learning techniques. Convolutional neural networks (CNNs) can classify skin illnesses from medical photos with
excellent accuracy, according to several studies. These algorithms can spot patterns that human specialists might find
difficult to see since they have been educated on big datasets. These methods have been expanded by some studies that
use multimodal data, which combines patient-specific details like age, gender, and medical history with image-based
features. By offering a more thorough grasp of the patient's situation, this integration enhances diagnostic performance.
Furthermore, explainable AI methods have been developed to increase transparency by emphasizing key areas of the
picture that affect the model's judgment. Nevertheless, a number of significant restrictions still exist in spite of these
developments. The majority of current systems prioritize accuracy over bias, which results from unbalanced datasets.
Because of this, models typically exhibit worse accuracy for underrepresented groups while doing better on specific
skin tones. While some studies recognize this problem, they do not offer workable ways to deal with bias when making
decisions in real time. The lack of confidence in Al systems is another drawback. Healthcare practitioners find it
challenging to comprehend or depend on the predictions of many models because they function as "black boxes."
Furthermore, Al and physicians rarely work together in current systems, which is crucial for accurate and safe diagnosis
in real-world situations. Therefore, a thorough structure that guarantees justice, transparency, and wise decision-making
in addition to increasing accuracy is obviously needed. These shortcomings are intended to be filled by the suggested
DermaTrust Al system

III. PROPOSED SYSTEM: DermaTrust Al Framework

The proposed DermaTrust Al framework is designed as an intelligent and user-centered dermatology system that goes
beyond simple prediction. Unlike traditional Al models that directly provide results without any validation, this
framework focuses not only on generating predictions but also on evaluating whether those predictions can be trusted.
The goal is to ensure that the system delivers results that are not only accurate but also fair, explainable, and reliable for
real-world use. The process begins at the input stage, where the user provides a skin image along with basic clinical
information such as age, symptoms, or relevant medical details. Instead of relying only on the image, the system uses a
multimodal approach that combines both visual and clinical data. This helps the model understand the condition more
effectively, as many skin diseases depend not just on appearance but also on patient-specific factors. As a result, the
diagnosis becomes more context-aware and meaningful. To make the system more transparent, an explainability
module is included. Rather than simply displaying the predicted disease, the system provides additional insights into
how the decision was made. It highlights important regions in the image and offers simple explanations in a user-
friendly manner. This allows both patients and healthcare professionals to better understand the reasoning behind the
prediction, which is essential for building trust in Al systems.

Another important component of the framework is the bias detection module. This module continuously monitors
whether the model performs equally well across different skin tones. Since many existing Al systems suffer from
dataset imbalance, they may produce less accurate results for certain groups. The proposed system addresses this issue
by identifying such differences in performance and treating them as an important factor during decision-making. The
core of the framework is the trust engine, which plays a critical role in ensuring reliability. Instead of blindly accepting
every prediction, the trust engine evaluates two key aspects: the confidence level of the model and the presence of any
bias. Based on this evaluation, the system decides the next step. If the prediction is highly confident and shows no bias,
it is directly presented to the user. However, if the system detects uncertainty or fairness issues, it does not rely solely
on the Al result.

In such cases, the system activates the doctor collaboration module. This module connects the Al system with a medical
expert, allowing the doctor to review the prediction before finalizing the result. The doctor can confirm the diagnosis or

make necessary corrections, ensuring that the final output is both accurate and safe. This collaborative approach ensures
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that Al acts as a supportive tool rather than replacing human expertise. Overall, the DermaTrust Al framework
introduces a balanced approach by combining intelligent automation with human oversight. By integrating multimodal
analysis, explainability, bias awareness, and trust-based decision-making, the system aims to provide a more reliable
and practical solution for dermatological diagnosis.

IV. WORKING METHODOLOGY

The DermaTrust Al system operates in a logical and systematic manner. Initially, a skin photograph and clinical data
are uploaded by the user. After processing this input, the multimodal Al model produces a preliminary forecast.The
system then determines the confidence level while the bias detection module assesses the prediction's fairness. The trust
engine receives these numbers and uses them to assess the prediction's reliability. The forecast is shown to the user
directly if it has minimal bias and high confidence. The case is sent to a dermatologist for additional assessment if the
system finds bias or uncertainty. The final choice, along with an explanation, is sent to the user after the doctor has
reviewed the forecast.

DermaTrust Al — Trust Based Decision Flow
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V. BIAS HANDLING STRATEGY

The performance of the dermatological AI model before and after using the suggested bias-aware approach is shown in
the figure. The model initially displays greater accuracy for lighter skin tones and noticeably poorer accuracy for deeper
skin tones, suggesting bias brought on by unbalanced data.The DermaTrust Al framework's bias control technique
makes the performance more equitable for all skin tone groups. There is a discernible improvement in medium and
darker skin tones, while the accuracy for lighter skin tones is same. This shows that the suggested approach effectively
improves fairness and closes performance gaps without compromising overall accuracy. The findings demonstrate that
adding bias detection to the decision-making process enhances both the system's dependability and fairness. For real-
world healthcare applications, where treating all patient groups equally is crucial, this balanced performance is vital.

Effect of Bias-Aware Strategy on Model Performance Across Skin Tones
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VI. SIMULATED RESULTS

To demonstrate the effectiveness of the proposed DermaTrust Al framework, a set of simulated output results are
presented. These results are designed to reflect how the system would behave in a real-world scenario. The outputs
highlight the system’s ability to perform accurate prediction, provide explanations, handle bias, and involve medical
experts when required.

6.1 Visual Explanation and AI Prediction Output

This outcome demonstrates the fundamental capabilities of the DermaTrust Al system, which combines explanation
and prediction into a single output for improved comprehension. Before making a forecast, the system examines the
input skin image and the supplied clinical information. With a high confidence score, the model in this instance
determines that the ailment is eczema, demonstrating the system's strong certainty.The method offers a visual
explanation in the form of a heatmap in addition to the forecast. The highlighted area unmistakably matches the skin's
afflicted area, demonstrating that the model is concentrating on pertinent characteristics like redness, inflammation, and
texture. This increases the result's transparency and aids users in comprehending the prediction's methodology.A
breakdown of additional potential situations with lesser probabilities is also included in the result. This provides a more
accurate picture of the diagnostic process, just how a doctor weighs several options before coming to a decision. All
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things considered, this combined output increases interpretability and accuracy, making the system more reliable and
user-friendly.

INPUT IMAGE PREDICTION RESULT INPUT IMAGE HEATMAP (Al ATTENTION MAP)
Predicted Disease 3
Eczema
Confidence Score
92%
Prediction Details
Eczema 92%
Psoriasis 5%
Dermatitis 2%
Fungal Infection 1%
EXPLANATION
ADDITIONAL ANALYSIS
The heatmap shows key regions that influenced the Al model
Patient Information Bias Assessment Trust Engine Decision to make the prediction.
Age: 28 Years Bias Score Pl Red / Yellow Region: Most influential area
Gender: Male 0.12 [l Biue Region: Least influential area
Skin Tone: Medium o

(Low Bias) TEXTUAL EXPLANATION

Location: Arm
Symptoms: ltching, Redness,

Dryness

High Confidence
The model focused on the scaly, red, and inflamed region which
are important indicators of Eczema.

Fair across skin tone groups @ Al prediction accepted

INTERPRETABILITY SCORE
FINAL OUTPUT

0.87/1.00
The system Is confident in this prediction. No further review required. G e e ] . . l l I I

Figure 1: Sample Prediction Output of DermaTrust Al Figure 2:

P
Affected Skin Region

6.2 Trust-Based Decision-Making and Physician Cooperation Results

This outcome emphasizes the suggested system's capacity for making decisions, which is a crucial characteristic that
sets it apart from conventional Al models. The system uses the trust engine to assess the prediction's dependability after
it has been generated, taking into account both the degree of confidence and the existence of bias. Because of the high
confidence and low bias in the example case, the algorithm concludes that the forecast is trustworthy. As a result, the
user receives the output immediately without the need for additional validation. This guarantees accuracy and
efficiency. Nonetheless, the system is built to carefully manage ambiguous circumstances.
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Figure 3: Trust-Based Decision-Making and Physician Cooperation Workflow

The method does not show the outcome right away if bias is found or if the confidence level is low. Rather, it sends the
matter to a dermatologist for professional evaluation. Before providing the final product, the physician can then
confirm or alter the forecast. When necessary, this cooperative method guarantees that important judgments are backed
by human expertise. Because it stops inaccurate predictions from being made without verification, this method greatly
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increases the system's safety and dependability. Additionally, it depicts a realistic workflow in which Al assists medical
workers rather than takes their place.

VII. CONCLUSION AND FUTURE SCOPE

DermaTrust Al, a decision-aware dermatology framework that emphasizes trustworthy and equitable decision-making
in addition to accurate prediction, is presented in this paper. The approach overcomes important shortcomings of
current Al models by combining multimodal analysis, explainability, bias-aware evaluation, and a trust-based decision
engine. The suggested methodology assesses confidence and fairness prior to providing a diagnosis, in contrast to
conventional methods that output results directly. This ensures that instances that are unclear or biased are handled with
the proper medical supervision. The technology is more suited for real-world healthcare applications, where safety,
transparency, and trust are crucial, thanks to this combination of automated intelligence and human participation. The
framework can be expanded to achieve complete practical deployment in the future. Implementing the system with
extensive real-world datasets, refining bias mitigation strategies using sophisticated fairness learning approaches, and
improving explainability with more understandable textual and visual insights are all possible future projects. Usability
and accessibility can be further enhanced by integration with electronic health record systems and telemedicine
platforms. Additionally, over time, model performance can be improved through ongoing learning from physician
comments. With these developments, DermaTrust Al could develop into a solid, clinically sound technology that helps
dermatologists and enhances patient care more broadly.
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