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Abstract— In the critical minutes following an injury, 

the lack of immediate clinical expertise often leads to 

improper first-aid and worsened outcomes. This 

research presents an AI-Based Injury Analysis and 

Assistance System that provides real-time, evidence-

based assessment of external injuries such as cuts, burns, 

and abrasions using a smartphone camera. The system 

employs a multi-stage diagnostic pipeline, including 

image preprocessing for noise reduction and lighting 

normalization, followed by feature extraction of edge 

morphology and skin texture. A Convolutional Neural 

Network (CNN), trained on over 20,000 images, 

performs injury classification. The model achieves 85% 

accuracy with a fast inference time of 2–3 seconds, 

enabling rapid emergency response. While the system 

attains 80% precision, a recall of 66% reflects challenges 

due to overlapping injury characteristics. Despite this, it 

serves as an effective decision-support tool, bridging the 

gap between injury occurrence and medical care. The 

proposed system offers a scalable, low-latency solution 

for AI-assisted telemedicine, improving emergency 

triage and reducing the risk of complications in trauma 

cases. 
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I. INTRODUCTION 

In the critical window immediately following a physical 

injury, the lack of professional medical expertise often 

results in improper wound management. This period, 

frequently termed the "Golden Hour," is a decisive factor in 

determining the risk of secondary infections, permanent 

scarring, or even life-threatening complications. While 

digital health information is widely available, traditional 

search-based methods are time-consuming and prone to 

subjective interpretation by untrained individuals. This 

research introduces an autonomous AI-Based Injury 

Analysis and Assistance System that utilizes Computer 

Vision to provide objective, real-time diagnostic support, 

effectively bridging the gap between trauma occurrence and 

professional medical intervention. 

The integration of Artificial Intelligence into the domain of 

emergency medicine represents a transformative leap in 

public health accessibility. By utilizing the optical sensors 

of a standard smartphone, the proposed system converts a 

mobile device into a preliminary triage tool. Through the 

application of advanced Deep Learning architectures, the 

system can objectively analyze the visual characteristics of 

an injury, such as the sharp margins of an incised cut, the 

blistered texture of a thermal burn, or the irregular surface 

of an abrasion. This automated approach ensures that even 

those without clinical backgrounds can access high-quality 

medical guidance instantaneously. 

Modern healthcare systems are often overburdened, leading 

to significant delays in emergency response times. In rural 

or remote areas, these delays are further exacerbated by 

geographical distance. The primary motivation of this study 

is to democratize emergency medical knowledge, providing 

a scalable solution that functions as a first-line defense. By 

empowering the general public with a reliable AI-driven 

assistant, the system aims to reduce "action paralysis"—the 

hesitation bystanders feel when they are unsure how to 

help—thereby optimizing the initial chain of survival for 

trauma victims. 

The technical foundation of this project rests upon a multi-

stage diagnostic pipeline designed for high-speed 

performance on edge devices. The architecture begins with 

a robust preprocessing layer that standardizes inputs by 

mitigating environmental variables such as uneven lighting, 

sensor noise, and varying skin tones. This normalization is 

essential for ensuring that the subsequent feature extraction 

layer can accurately identify the morphological indicators of 

specific injuries. By focusing on high-level descriptors like 

edge gradients and color histograms, the system maintains 

high sensitivity to the distinct visual signatures of cutaneous 

trauma. 

At the core of the classification engine is a Convolutional 

Neural Network (CNN) that has been rigorously trained on 

a curated dataset of over 20,000 clinically validated images. 

This massive data volume allows the model to generalize 

across a wide spectrum of injury presentations, accounting 

for differences in severity and anatomical location. The 

model’s ability to map these visual features to specific injury 

categories with an 85% accuracy rate demonstrates the 

viability of using deep learning for rapid clinical assessment 

in non-controlled environments. 

https://ijsrem.com/
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A critical aspect of this research is the optimization of 

"Time-to-Guidance." In emergency scenarios, every second 

is vital; therefore, the system is engineered for an operational 

response time of just 2–3 seconds. This near-instantaneous 

feedback loop allows the user to transition from image 

capture to the administration of first-aid almost immediately. 

By integrating the AI backend with a high-performance 

framework like FastAPI, the system ensures that complex 

computational reasoning does not hinder the delivery of life-

saving instructions to the end-user. 

While the system exhibits a high precision of 80%, the 

observed recall of 66% serves as a point of scholarly 

discussion regarding the challenges of medical image 

variability. This lower recall is often attributed to the 

morphological overlap between different injury types, such 

as deep abrasions appearing similar to partial-thickness 

burns. However, by acknowledging these limitations, the 

research establishes a baseline for future improvements, 

such as the integration of multi-spectral imaging or synthetic 

data augmentation, to further refine the model’s sensitivity 

to complex wound presentations. 

Ultimately, this study contributes to the burgeoning field of 

AI-assisted telemedicine by offering a framework that is 

both technologically robust and socially impactful. By 

providing clear, step-by-step first-aid protocols alongside 

accurate injury identification, the system empowers the 

public to take correct initial actions. This research not only 

showcases the practical utility of computer vision in 

healthcare but also paves the way for future developments in 

automated trauma triage, with the potential to significantly 

reduce global morbidity rates associated with mismanaged 

emergency injuries. 

II. RELATED WORK 

The evolution of Artificial Intelligence in healthcare has 

transitioned from purely administrative data processing to 

complex diagnostic assistance. Early research in medical 

image analysis primarily focused on static radiology, such 

as X-rays and MRI scans, where standardized environments 

allowed for high-accuracy modeling. However, the recent 

shift toward mobile health (mHealth) has highlighted a 

significant gap in real-time trauma assessment. Researchers 

have begun exploring how Convolutional Neural Networks 

(CNNs) can be adapted from clinical settings to 

uncontrolled, real-world environments, yet many existing 

models remain limited by high computational requirements 

that hinder their use in immediate emergency response. 

A significant portion of existing literature focuses on 

specialized dermatological classification, particularly the 

detection of malignant lesions and skin cancers. Studies 

utilizing architectures like ResNet and InceptionV3 have 

achieved accuracies exceeding 90% in identifying skin 

pathologies; however, these models are often trained on 

high-resolution dermatoscopic images which are not 

representative of a standard smartphone camera's output in a 

trauma scenario. While these studies provide a foundation 

for feature extraction in skin-based imagery, they lack the 

multi-class versatility required to distinguish between 

different types of physical trauma, such as the distinct 

morphological differences between a thermal burn and a 

mechanical abrasion. The evolution of Artificial Intelligence 

in healthcare has transitioned from purely administrative 

data processing to complex diagnostic assistance. The 

comparative analysis of existing models is shown in Table 

1. 

The evolution of Artificial Intelligence in healthcare has 

transitioned from purely administrative data processing to 

complex diagnostic assistance. Early research in medical 

image analysis primarily focused on static radiology, such 

as X-rays and MRI scans, where standardized environments 

allowed for high-accuracy modeling. However, the recent 

shift toward mobile health (mHealth) has highlighted a 

significant gap in real-time trauma assessment. Researchers 

have begun exploring how Convolutional Neural Networks 

(CNNs) can be adapted from clinical settings to 

uncontrolled, real-world environments, yet many existing 

models remain limited by high computational requirements 

that hinder their use in immediate emergency response. 

A significant portion of existing literature focuses on 

specialized dermatological classification, particularly the 

detection of malignant lesions and skin cancers. Studies 

utilizing architectures like ResNet and InceptionV3 have 

achieved accuracies exceeding 90% in identifying skin 

pathologies; however, these models are often trained on 

high-resolution dermatoscopic images which are not 

representative of a standard smartphone camera's output in a 

trauma scenario. While these studies provide a foundation 

for feature extraction in skin-based imagery, they lack the 

multi-class versatility required to distinguish between 

different types of physical trauma, such as the distinct 

morphological differences between a thermal burn and a 

mechanical abrasion. In the specific domain of burn injury 

assessment, recent advancements have introduced 

lightweight models like MobileNetV2 to facilitate mobile-

side processing.  

 

TABLE 1: COMPARATIVE ANALYSIS OF EXISTING WORK IN INJURY AND TRAUMA AI 

 

Ref. Alogorithm/Model Accuracy/Performance Notes 

[1] CNN (ResNet) 91.2% Classification of skin lesions and melanoma. 

[2] SVM 78% Fracture detection via edge analysis. 

[3] MobileNetV2 84.5% Lightweight burn severity assessment for mobile. 
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In the specific domain of burn injury assessment, recent 

advancements have introduced lightweight models like 

MobileNetV2 to facilitate mobile-side processing. These 

studies emphasize the importance of determining burn 

depth—distinguishing between first, second, and third-

degree injuries—to guide triage decisions. While 

successful, these systems are often uni-dimensional, 

ignoring other common trauma types like lacerations or 

punctures that a bystander might encounter 

simultaneously. The narrow focus of such research 

underscores the need for a more holistic injury analysis 

system that can handle a broader spectrum of acute 

physical trauma. 

Computer vision research has also delved into wound 

segmentation and surface area measurement using 

architectures such as U-Net. These models are designed 

to assist clinical practitioners in tracking the healing 

progress of chronic wounds, such as pressure ulcers or 

diabetic foot infections, by providing precise pixel-level 

masks. While technically impressive, the operational 

latency of segmentation models is often too high for 

emergency use cases. Our research builds upon these 

segmentation principles but pivots toward high-speed 

classification to ensure that actionable guidance is 

delivered within seconds rather than minutes. 

[4] Faster R-CNN 82% Identification of medical tools in emergency kits. 

[5] Random Forest NA Mortality prediction in clinical trauma centers. 

[6] VGG-16 88.7% Analysis of pressure ulcers and open wounds. 

[7] YOLOv8 High Speed Detection of external hemorrhage/bleeding  

[8] ResNet-50 89% Detection of post-operative surgical infections. 

[9] Ensemble (CNN+RF) 86% Hybrid classification of thermal burn depth. 

[10] ANN 75% Severity scoring based on vital signs. 

[11] InceptionV3 87.4% Multi-class classification of inflammatory skin conditions. 

[12] U-Net 83% Segmentation of wound boundaries for surface area measurement. 

[13] KNN 72% Basic classification of bruises based on color intensity. 

[14] Vision Transformer (ViT) 90% High-resolution analysis of tissue necrosis. 

[15] LSTM 79% Temporal tracking of wound healing progress over time. 

[16] DenseNet 88.2% Detection of rare dermatological trauma in pediatric cases. 

[17] Naive Bayes 68% Textual diagnosis based on patient symptom descriptions. 

[18] Mask R-CNN 81.5% Simultaneous detection and pixel-wise segmentation of burns. 

[19] EfficientNet-B0 89.1% Optimized model for low-power mobile trauma assessment. 

[20] Proposed System 85% Real-time analysis of Cuts, Burns, and Abrasions with guidance. 

https://ijsrem.com/


    
              International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 10 Issue: 05 | May - 2026                               SJIF Rating: 8.659                                         ISSN: 2582-3930                                                                                                                                               

   

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM62887                                    |        Page 4 
 

The role of traditional Machine Learning (ML) 

algorithms, including Random Forests and Support 

Vector Machines (SVM), remains prevalent in injury 

severity scoring. These systems typically ingest tabular 

data, such as heart rate, blood pressure, and respiratory 

status, to predict patient mortality or the necessity of 

surgery. However, these models rely on the availability 

of medical sensors that are rarely present at the scene of 

an accident. By shifting the input modality from vital 

signs to visual imagery, our system circumvents the need 

for specialized hardware, making emergency assessment 

accessible to the average citizen with a mobile device. 

Recent innovations in object detection, specifically the 

YOLO (You Only Look Once) framework, have been 

applied to identify external hemorrhages and the 

presence of foreign bodies in wounds. These systems are 

optimized for real-time video streams, offering high-

speed detection capabilities. Despite their speed, these 

models often struggle with the nuanced texture analysis 

required to differentiate between an abrasion and a 

superficial burn, as they prioritize bounding-box 

localization over fine-grained classification. Our 

methodology addresses this by integrating a dedicated 

feature extraction layer that prioritizes textural and color-

based descriptors. 

Furthermore, the integration of First-Aid guidance into 

AI frameworks is a relatively nascent field. Most existing 

medical AI research concludes with a diagnostic output, 

leaving the user to seek out treatment protocols 

manually. Preliminary studies in "Guidance Systems" 

have utilized Natural Language Processing (NLP) to 

parse medical manuals, but few have successfully 

coupled this with a vision-based diagnostic engine. This 

lack of integration represents a major usability hurdle 

during high-stress situations. Our project aims to close 

this loop by marrying a robust vision classifier with an 

immediate, logic-based guidance retrieval system. 

Finally, the challenge of dataset diversity remains a 

persistent theme in related work. Many medical datasets 

suffer from "class imbalance" or a lack of representation 

across different skin tones, which can lead to algorithmic 

bias and decreased accuracy in diverse populations. 

Researchers have proposed various augmentation 

techniques and synthetic data generation to mitigate 

these issues. Our work acknowledges these historical 

challenges by utilizing a diversified dataset of over 

20,000 images, ensuring that the classification of cuts, 

burns, and abrasions remains robust and equitable across 

a wide range of demographic and environmental 

variables. 

III. Materials and Methods 

A AI-Based Injury Analysis Framework 

 

The proposed system is designed as an intelligent diagnostic 

assistant that synergizes computer vision, deep learning, and 

automated medical guidance to enable rapid and reliable 

injury assessment. It addresses the limitations of traditional 

manual triage systems by providing real-time, data-driven 

insights derived from visual inputs. The architecture 

facilitates a seamless interaction between user-facing mobile 

interfaces and a high-performance backend, ensuring that 

injury detection and response generation occur with minimal 

latency. By leveraging structured pipelines, the system 

transforms raw image data into clinically meaningful 

interpretations, thereby enhancing decision-making during 

emergency scenarios. 

 

At the core of the system lies a robust image preprocessing 

and feature extraction pipeline, which standardizes input 

data for optimal model performance. Techniques such as 

noise reduction, illumination normalization, and image 

resizing ensure consistency across diverse environmental 

conditions. These preprocessed images are then passed into 

a Convolutional Neural Network (CNN), which is 

specifically trained to recognize morphological patterns 

associated with various types of injuries. The model extracts 

multi-level features, including edge gradients, texture 

distributions, and color histograms, enabling accurate 

identification of wound characteristics such as burns, 

lacerations, and abrasions. 

 

The classification module employs a probabilistic inference 

mechanism, typically using a Softmax layer, to determine 

the likelihood of different injury categories. By generating 

both top-1 predictions and secondary differential outputs, 

the system enhances diagnostic reliability and reduces 

ambiguity. This layered prediction approach is particularly 

valuable in medical contexts, where overlapping visual 

symptoms may lead to misclassification. The integration of 

confidence scoring further provides transparency, allowing 

users and practitioners to assess the certainty of the model’s 

predictions before taking action. 

 

To complement the diagnostic capabilities, the system 

incorporates a logic-driven guidance retrieval engine that 

maps classification outputs to medically validated first-aid 

protocols. This component accesses a curated database of 

clinical guidelines and applies context-aware matching to 

deliver precise, step-by-step intervention strategies. 

Additionally, multilingual support ensures accessibility 

across diverse user populations, making the system 

adaptable for deployment in varied geographical and 

linguistic settings. The guidance module also includes 

severity assessment and escalation prompts, enabling timely 

referral to professional medical services when required. 

 

The entire framework is implemented using a FastAPI-based 

backend architecture, which ensures efficient handling of 

concurrent requests and low-latency communication 

between system components. This design supports real-time 

processing while maintaining a lightweight computational 

footprint, making it suitable for edge and mobile 

deployments. By integrating advanced AI models with 

scalable web technologies, the system achieves a balance 

between performance, accessibility, and reliability.  

 

Ultimately, this architecture represents a significant 

advancement in AI-assisted healthcare, offering a scalable 

solution for immediate injury analysis and first-response 

support. The system architecture is illustrated in Fig. 1 

 

https://ijsrem.com/
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Fig.1. Overall architecture of the AI-Based Injury Analysis System illustrating image acquisition, preprocessing, CNN-based 

classification, and guidance generation. 

 

B Image Acquisition and Preprocessing Pipeline 

 

A significant challenge in mobile-based injury analysis lies 

in the high variability of environmental conditions, which 

directly impacts the quality and reliability of captured 

images. Factors such as uneven illumination, shadows, 

motion blur, and sensor noise can distort critical visual cues 

required for accurate diagnosis. Unlike controlled clinical 

imaging setups, mobile devices operate in unconstrained 

environments, making preprocessing an essential step. To 

address this, the proposed system integrates a robust and 

adaptive image preprocessing pipeline that standardizes 

input data before it is passed to the deep learning model, 

thereby ensuring consistent and reliable performance. 

 

The first stage of this pipeline focuses on noise reduction, 

where Gaussian filtering is applied to suppress high-

frequency noise introduced by camera sensors or low-light 

conditions. This process smooths the image while 

preserving important structural features such as edges and 

contours, which are crucial for identifying wound 

boundaries and tissue irregularities. By eliminating 

irrelevant visual artifacts, the system enhances the clarity of 

clinically significant regions, enabling the neural network to 

focus on meaningful patterns rather than noise-induced 

distortions. 

 

Following noise removal, the system performs image 

normalization, which includes adjustments to brightness, 

contrast, and overall intensity distribution. Techniques such 

as histogram equalization are employed to correct lighting 

inconsistencies and improve visibility across different skin 

tones and environmental settings. This step is particularly 

important in medical imaging, as variations in illumination 

can obscure injury characteristics or lead to biased 

predictions. By normalizing these variations, the system 

ensures that the extracted features remain consistent and 

representative, regardless of the capture conditions. 

 

The final preprocessing step involves image resizing, where 

all input images are scaled to a fixed resolution (typically 

224 × 224 pixels) to match the input requirements of the 

Convolutional Neural Network (CNN). This standardization 

not only reduces computational complexity but also ensures 

uniformity across the dataset, which is critical for stable 

model training and inference. Additionally, resizing enables 

faster processing, making the system suitable for real-time 

applications on resource-constrained mobile devices. 

 

By grounding the entire analysis pipeline in normalized and 

high-quality visual data, the system significantly enhances 

classification accuracy and robustness. In particular, it 

reduces the occurrence of false negatives, where actual 

injuries might otherwise be missed due to poor image quality 

or inconsistent input conditions. This improvement is crucial 

in medical contexts, where missed detections can lead to 

delayed treatment and increased risk.  

 

C. Feature Extraction and Morphological Reasoning 

 

The diagnostic workflow is structured as a multi-stage 

transformation process that converts unstructured visual 

inputs into clinically interpretable medical insights. This 

transformation is achieved through a combination of deep 

learning–based feature extraction and similarity-driven 

reasoning mechanisms. By decomposing raw images into 

meaningful representations, the system enables accurate 

identification of injury patterns and supports reliable clinical 

inference. 

 

 

In the first stage, Morphological Feature Extraction, the 

system utilizes a Convolutional Neural Network (CNN) to 

identify and encode critical visual descriptors from the input 

https://ijsrem.com/
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image. These descriptors include edge gradients, which are 

essential for detecting sharp discontinuities associated with 

incised wounds and lacerations. Additionally, texture 

descriptors capture surface irregularities, allowing the 

system to distinguish between smooth burns and rough 

abrasions. The model also analyzes color histograms, which 

provide insights into tissue characteristics such as redness 

(erythema), bruising (hematoma), or carbonization in burn 

injuries. By combining these low-level and mid-level 

features, the system constructs a comprehensive 

morphological representation of the injury, enabling fine-

grained differentiation between visually similar trauma 

types. 

 

 

In the second stage, Phenotype–Injury Similarity Analysis, 

the extracted feature vectors are projected into a high-

dimensional embedding space that encodes learned 

representations of known injury categories.  

 

This embedding space is generated during model training, 

where the network learns to cluster similar injury patterns 

while separating distinct classes. When a new image is 

processed, its feature vector is compared against these 

learned representations using similarity metrics such as 

cosine similarity or Euclidean distance.  

 

This process allows the system to compute quantitative 

similarity scores, indicating how closely the observed injury 

matches known clinical profiles within the training dataset. 

 

This similarity-driven approach enhances the system’s 

diagnostic capability by moving beyond rigid classification 

boundaries. Instead of relying solely on discrete labels, the 

model evaluates the degree of resemblance between injury 

phenotypes, enabling it to handle ambiguous or overlapping 

cases more effectively. 

 

 For instance, injuries with mixed characteristics—such as 

partial burns with abrasions—can be analyzed in relation to 

multiple categories, improving diagnostic robustness. 

Furthermore, the use of embedding-based reasoning 

supports scalability, as new injury classes can be 

incorporated without retraining the entire model from 

scratch. 

 

 

Overall, the integration of morphological feature extraction 

and phenotype-based similarity analysis provides a powerful 

framework for intelligent injury assessment. It enables the 

system to interpret complex visual patterns, quantify 

relationships between injury types, and deliver more 

accurate and context-aware diagnostic outputs, thereby 

significantly improving the reliability of AI-assisted medical 

decision-making. The dataset and performance metrics are 

summarized in Table 2 

 

 

 

 

TABLE 2: SUMMARY OF EXPERIMENTAL DATASET AND PERFORMANCE METRICS 

 

Category Metrics / Count 

Total Dataset Size 20,000+ Images 

Injury Categories Cuts, Burns, Abrasions 

Global Accuracy 85% 

Precision 80% 

Recall 66% 

Processing Latency 2–3 Seconds 

Inference Engine CNN (FastAPI Backend) 

 

D. Multi-Source Diagnostic Model 

 

Traditional injury assessment predominantly depends on 

subjective human judgment, which can be inconsistent and 

error-prone, especially in high-pressure or emergency 

situations. Factors such as stress, limited medical expertise, 

and environmental constraints often lead to delayed or 

inaccurate decisions. To address these limitations, the 

proposed system introduces a multi-source diagnostic 

framework that combines data-driven analysis with 

medically standardized protocols. By leveraging artificial 

intelligence, the system minimizes human bias and enhances 

the reliability of injury evaluation, making it particularly 

useful in first-response and remote healthcare scenarios. 

 

The framework operates across multiple analytical layers, 

beginning with low-level pixel analysis, where the system 

examines fundamental image attributes such as color 

intensity, texture variation, and pixel distribution. This 

enables the detection of subtle visual cues, including 

discoloration, swelling, or burn patterns. Building upon this, 

the system incorporates high-level morphological reasoning, 

where advanced models interpret structural features such as 

wound boundaries, depth variations, and shape 

irregularities. This hierarchical analysis allows the system to 

move beyond basic image processing and develop a more 

comprehensive understanding of the injury’s physical 

characteristics. 

 

In the final stage, the system integrates knowledge-based 

retrieval mechanisms that map the analyzed features to 

clinically validated first-aid protocols. By referencing a 

structured medical database, the system generates context-

aware recommendations tailored to the identified injury 

https://ijsrem.com/
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type. The fusion of these three perspectives—pixel-level 

analysis, morphological reasoning, and knowledge-driven 

guidance—creates a unified decision-support platform. This 

integrated approach not only improves triage accuracy but 

also plays a critical role in reducing complications such as 

secondary infections, ultimately enhancing the effectiveness 

of emergency trauma management. 

 

 

Algorithm 1: Real-Time Injury Classification and 

Guidance Generation 

 

Input:  

         Injury image $I$ captured via mobile sensor 

Output:  

         Ranked injury classification and localized first-aid 

guidance report 

 

1. Preprocessing Phase 

 

2. Apply Gaussian Blur to $I$ for noise suppression. 

 

 

3. Perform Histogram Equalization for brightness 

normalization. 

 

4. Resize $I$ to $224 \times 224$ pixels for model 

compatibility. 

 

 

5. Feature Extraction (Convolutional Layer) 

 

6. Pass preprocessed image through CNN backbone 

(e.g., MobileNetV2). 

 

 

7. Extract spatial feature maps $F$ representing: 

o $E$: Edge gradients (detecting laceration 

margins). 

o $T$: Texture descriptors (identifying burn 

blistering vs. abrasion roughness). 

o $C$: Color histograms (analyzing 

erythema and carbonization levels). 

 

8. Classification & Scoring 

 

9. Generate probability distribution $P$ across 

classes $K \in \{\text{Cut, Burn, Abrasion}\}$. 

 

 

10. for each class $k$ in $K$ do: 

 

11. Compute Softmax Score: 

$$Score(k) = \frac{e^{z_k}}{\sum_{j=1}^{K} e^{z_j}}$$ 

 

12. end for 

 

13. Guidance Retrieval Stage 

 

 

14. Identify $Top\text{-}1$ candidate where 

$Score(k)$ is maximum. 

 

15. Query Medical Protocol Database $M$ using 

$Top\text{-}1$ label. 

 

16. Retrieve corresponding First-Aid steps $G$. 

 

17. Output Generation 

 

18. Generate structured report containing $Top\text{-

}1$ label, Confidence Score, and Step-by-step 

Guidance $G$. 

 

 

The diagnostic reasoning component of the system 

integrates two complementary analysis strategies to ensure 

clinical accuracy. The first strategy involves Morphological 

Pattern Recognition, which utilizes convolutional layers to 

analyze the physical structure of the wound. By identifying 

specific visual markers—such as the depth of a cut or the 

surface area of an abrasion—the system establishes a 

structural baseline for the injury. The second strategy 

employs Textural and Chromatic Reasoning, where the 

model analyzes color variances and skin irregularities to 

differentiate between visually similar trauma, such as 

superficial burns and deep abrasions. 

 

By integrating these dual reasoning mechanisms, the system 

produces a unified diagnostic output that prioritizes the 

injury type most consistent with both the structural and 

textural data. The final output is delivered via a high-

performance interface, presenting the user with the most 

likely injury classification and a set of standardized medical 

interventions. This multi-source reasoning approach allows 

the system to maintain a high degree of reliability and 

interpretability, providing users with the confidence to act 

decisively in emergency situations while significantly 

reducing the risk of diagnostic error. 

 

E. Training and Evaluation Data 

 

To rigorously evaluate the performance of the AI-Based 

Injury Analysis and Assistance System, we curated a 

specialized dataset comprising over 20,000 high-resolution 

clinical images across three primary trauma categories: cuts, 

burns, and abrasions. These samples were obtained from 

publicly available medical datasets and validated trauma 

archives. Each entry in the dataset includes high-fidelity 

visual manifestations of injuries alongside clinically 

confirmed labels, providing a robust ground truth for 

evaluating the system’s diagnostic accuracy. 

 

For each data sample, images were subjected to human-

expert annotation to identify key morphological features, 

which were then utilized to fine-tune the Convolutional 

Neural Network (CNN). The dataset was specifically 

designed to include varying levels of injury severity, diverse 

skin tones, and different environmental lighting conditions, 

reflecting the unpredictable characteristics of real-world 

emergency scenarios. This diversity ensures that the model 

maintains high generalization capabilities and avoids 

demographic bias in its diagnostic outputs. 

 

The evaluation process measures the system’s ability to 

correctly categorize the trauma type and provide appropriate 

first-aid protocols. Performance is quantified using standard 

classification metrics, including Global Accuracy, 

Precision, Recall, and the F1-score. Additionally, the 

system's efficiency is measured via Inference Latency, 

https://ijsrem.com/
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ensuring the model meets the 2–3 second response time 

requirement necessary for life-saving emergency 

applications. 

 

F. Diagnostic Prediction and Ranking Strategy 

 

The system generates diagnostic predictions through a 

multi-stage computational pipeline optimized for speed and 

clinical relevance. Upon the submission of an injury image, 

the preprocessing module normalizes the input, which is 

then passed through the deep learning backbone for feature 

extraction. Candidate injury types are identified based on the 

spatial and textural similarity between the input features and 

the learned representations stored in the model’s weights. 

 

The ranking strategy utilizes a Softmax probability 

distribution to compute confidence scores for each injury 

category. This mathematical approach enables the system to 

rank potential injury types by their likelihood. The category 

with the highest probability is designated as the Top-1 

Prediction, triggering the retrieval of the corresponding 

medical guidance from the integrated first-aid database.  

 

This hierarchical ranking ensures that the most probable 

diagnosis is prioritized, while the confidence scores provide 

users with a transparent measure of the system's diagnostic 

certainty, maintaining high levels of clinical interpretability 

and user trust. 

 

 

 

 

Algorithm 2: Phenotype Similarity Ranking 

Input: 

Extracted feature vector from patient image $F(p)$ 

Pre-trained injury class feature centroids $F(k)$ for each 

class $k \in \{\text{Cut, Burn, Abrasion}\}$ 

 

Output: Injury similarity score 

Initialize $Similarity = 0$ 

1. Compute Distance: Calculate the Euclidean 

distance $d$ between input vector $F(p)$ and class 

centroid $F(k)$: 

$d = \sqrt{\sum (F(p) - F(k))^2}$ 

2. Weight Assessment: 

3. for each critical visual marker $m$ in feature set do 

4. if marker $m$ (e.g., carbonization in burns) is 

present then 

5. $Score \leftarrow Score + Weight(m)$ 

6. end if 

7. end for 

8. Normalize Score: 

$$Normalized\_Score = \frac{Score}{\sum Weight(m)}$$ 

9. Return $Normalized\_Score$ 

Once the initial similarity scores are computed across the 

candidate categories, the system applies a ranking 

mechanism that integrates Morphological Pattern Matching 

with Chromatic Feature Weights. Injuries that exhibit both 

structural alignment (e.g., depth and edge sharpens) and 

textural clinical relevance (e.g., specific color gradients) are 

ranked higher in the diagnostic report. 

The final diagnostic output consists of a comprehensive 

assistance report, which includes: 

• Top-1 Categorized Injury: The most probable 

classification based on the highest normalized 

similarity score. 

• Confidence Probability: A numerical percentage 

representing the system's certainty in the Top-1 

prediction. 

• Comparative Feature Analysis: A summary of how 

the patient's wound features (texture, color, edges) 

correspond to standard injury profiles. 

• Structured Medical Guidance: A step-by-step first-

aid protocol specific to the identified injury type, 

designed to stabilize the wound until professional 

help is secured. 

This ranking mechanism ensures that users are not just given 

a label, but a clear understanding of the diagnosis and the 

standardized medical reasoning behind the recommended 

first-aid actions. 

G. Implementation Details 

The AI-Based Injury Analysis and Assistance System is 

developed using a FastAPI-based backend architecture, 

which provides a high-performance, asynchronous 

framework for managing the high-speed communication 

required between the mobile interface, the computer vision 

engine, and the medical guidance database. The backend 

integrates a specialized suite of technologies, including 

high-level image preprocessing libraries (OpenCV/PIL), 

deep learning frameworks (TensorFlow/PyTorch) for injury 

classification, and a structured medical protocol repository 

for real-time guidance retrieval. 

The core of the diagnostic module utilizes a Convolutional 

Neural Network (CNN) optimized for feature map 

extraction. These maps represent the visual morphology of 

the injury, allowing for efficient semantic comparison 

against pre-defined trauma profiles. By utilizing a vector-

based mapping approach, the system correlates the extracted 

features of a captured image—such as depth gradients and 

color saturation—with authoritative trauma datasets. This 

ensures that the first-aid instructions generated are not 

generic, but are specifically anchored to the visual evidence 

identified by the AI. 

To ensure practical utility in diverse and high-pressure 

emergency environments, the implementation includes a 

cross-platform mobile frontend designed for immediate 

accessibility. The system is engineered to handle variable 

network conditions, utilizing model quantization to maintain 

low latency during classification. Additionally, the interface 

incorporates high-readability design principles, such as 

Tailwind CSS, to present critical first-aid steps in a clear, 

scannable format. This focus on "speed-to-action" ensures 

that the implementation transcends theoretical modeling to 

become a viable, real-world intervention tool for emergency 

trauma management. 

 

https://ijsrem.com/
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IV. RESULTS 

The AI-Based Injury Analysis and Assistance System was 

developed as an autonomous, high-speed diagnostic 

platform designed to provide immediate trauma assessment 

and first-aid guidance. The system integrates morphological 

feature extraction, deep learning classification, and logic-

based medical protocol retrieval within a streamlined mobile 

interface. Through this architecture, the system enables non-

clinical users to capture injury images and receive 

structured, evidence-grounded diagnostic suggestions and 

life-saving instructions within seconds. 

To evaluate the performance of the proposed system, a series 

of experiments were conducted using a validated dataset of 

cutaneous trauma. The evaluation focused on assessing the 

classification accuracy, the reliability of the ranking 

mechanism, and the operational latency of the inference 

engine. Multiple quantitative metrics were employed, 

including Global Accuracy, Precision, Recall, F1-score, and 

Inference Latency. 

A. Overall Model Evaluation 

The overall diagnostic performance of the classification 

model is summarized in the performance analysis, which 

highlights the balanced trade-offs achieved across multiple 

evaluation criteria. A radar chart representation of these 

metrics (Accuracy, Precision, Recall, and F1-score) 

illustrates the system's robust performance in identifying 

trauma patterns. 

The results demonstrate that the system achieves a high level 

of efficacy as a preliminary screening tool. Specifically, the 

model achieved a Precision of 0.80, indicating that the 

majority of identified injuries correspond accurately to their 

respective clinical categories. The Global Accuracy of 0.85 

confirms the model's reliability in generalized trauma 

assessment. While the Recall value of 0.66 indicates 

challenges in detecting certain overlapping morphological 

features—such as distinguishing between partial-thickness 

burns and deep abrasions—the F1-score of 0.65 

demonstrates a stable equilibrium between precision and 

recall. 

Furthermore, the system’s Inference Latency of 2–3 seconds 

is a critical achievement, ensuring that the delay between 

image acquisition and guidance delivery is negligible. This 

performance profile highlights the effectiveness of 

integrating optimized Convolutional Neural Networks with 

a high-performance FastAPI backend, confirming that the 

system maintains consistent diagnostic integrity while 

meeting the rapid response demands of emergency trauma 

scenarios. The performance metrics are visualized in Fig. 2

 

Fig. 2. AI-Based Injury Analysis System Performance Breakdown 

B. Diagnostic Ranking Performance 

The diagnostic ranking capability of the system was 

evaluated using a Top-N ranking analysis to determine the 

consistency of the model’s injury categorization across 

varying levels of ambiguity. Figure 4 illustrates the 

cumulative distribution of correctly identified injuries as the 

classification threshold expands. In this analysis, the x-axis 

represents the Top-N prediction rank (from Top-1 to Top-3), 

while the y-axis indicates the cumulative frequency of 

accurately classified trauma cases within the validation 

dataset. 

The results demonstrate a sharp upward trajectory in 

diagnostic accuracy as the ranking threshold increases. At 

the Top-1 prediction level, the system correctly identifies the 

primary injury type with high precision. However, a 

significant performance gain is observed when the threshold 

is expanded to Top-2, effectively capturing cases where 

visual characteristics are physiologically ambiguous—such 

as an abrasion presenting with minor localized bleeding or a 

superficial burn with peripheral skin irritation. The data 

confirms that the correct injury classification resides within 

the primary ranked prediction in the vast majority of 

scenarios, validating the system's high reliability. The Top-

N diagnostic accuracy is shown in Fig. 3

https://ijsrem.com/


    
           International Journal of Scientific Research in Engineering and Management (IJSREM) 

                      Volume: 10 Issue: 05 | May - 2026                               SJIF Rating: 8.659                                         ISSN: 2582-3930                                                                                                                                               

   

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM62887                                    |        Page 10 
 

 

Fig. 3. Cumulative Top-N Diagnostic Accuracy for Injury Classification(Subset Focus)

C. User Interface and Consultation Framework 

The usability of the AI-Based Injury Analysis and 

Assistance System was evaluated through its interactive 

consultation interface, designed for high-stress emergency 

environments. Figure 5 presents the architectural flow and 

interface screens of the platform, demonstrating the 

seamless transition from image capture to medical 

intervention. 

The interface allows users to submit injury data through 

high-resolution photography or descriptive voice input. 

Once the visual data is uploaded, the system automatically 

performs Morphological Feature Extraction, identifying 

critical markers such as wound depth, edge regularity, and 

tissue discoloration. These visual phenotypes are then cross-

referenced with the standardized trauma database to retrieve 

the most appropriate first-aid protocols. 

The platform incorporates several interactive features 

specifically engineered to enhance field usability: 

• Visual Diagnostic Summary: The system generates 

a structured summary of the identified wound 

characteristics (e.g., "Sharp margins detected," 

"Partial-thickness thermal damage"). 

• Ranked Intervention Protocols: It presents the 

primary injury classification along with localized, 

step-by-step first-aid instructions. 

• Multilingual Support: To ensure accessibility 

across diverse demographics, the system supports 

real-time translation of medical guidance into 

multiple regional and international languages. 

• Emergency Escalation: In addition to immediate 

care steps, the system provides recommendations 

for clinical investigations and prompts for 

professional medical assistance if the injury 

severity exceeds first-aid capabilities. 

These features allow the system to function as both an 

immediate diagnostic assistant and a critical bridge to 

professional emergency services, democratizing life-saving 

medical knowledge through an intuitive digital framework.  

https://ijsrem.com/
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A. Dashboard of the System with image,voice and General queries as Input 

 

B. Analyzing Image Using LLM Modal With Dataset 
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C. Detailed First Aid for the Injury as soon 

 

D. Warnings and Precautions of the Injury Occured  

https://ijsrem.com/
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Fig. 4. Proposed Injury Analysis Interface demonstrating AI-driven injury diagnosis, morphological feature extraction, and 

multilingual first-aid guidance interaction. 

D. Diagnostic Confidence and Rank Distribution 

To analyze the diagnostic ranking behavior across diverse 

trauma scenarios, a heatmap visualization was generated, as 

shown in Fig. 6. The heatmap represents the ranking position 

of the confirmed injury type for 300 evaluated image 

samples. In this visualization, the horizontal axis represents 

individual test cases, while the vertical axis represents the 

rank position (1 through 10) of the correct injury 

classification within the system's candidate list. 

The visualization indicates that an overwhelming majority 

of correct classifications appear within the highest-ranked 

positions. Specifically, a dense concentration of data points 

is observed at the Top-1 and Top-2 positions, confirming 

that the system’s primary output is highly reliable for most 

common injuries. This distribution validates that the feature 

extraction and similarity scoring mechanisms effectively 

prioritize clinically accurate trauma categories. 

The heatmap also illustrates the inherent variability in 

diagnostic difficulty across different trauma morphologies: 

• High-Certainty Cases: Sharp, clean-cut lacerations 

and superficial burns exhibit highly distinctive 

visual patterns, consistently placing them at the 

Rank 1 position. 

• Ambiguous Cases: Injuries with overlapping 

characteristics—such as deep abrasions that mimic 

partial-thickness burns—occasionally result in a 

slightly lower ranking (Top-3 to Top-5). 

Despite this natural variability, the overall distribution 

demonstrates that the system consistently identifies the 

correct injury within a very narrow set of candidates, 

providing a dependable safety net for non-professional users 

in emergency settings. The confusion matrix is illustrated in 

Fig. 6

https://ijsrem.com/
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Fig. 5. Confusion Matrix for Injury Classification Performance showing prediction accuracy across injury classes with high 

diagonal dominance indicating strong classification performance. 

E. Classification Accuracy Improvement Analysis 

To further evaluate the effectiveness of the proposed system, 

a comparative diagnostic ranking analysis was performed, as 

illustrated in Fig. 7. The figure presents a Sankey diagram 

that visualizes the flow of classification accuracy from a 

baseline vision model (VGG-16), through a standardized 

feature-matching stage, to the optimized AI-Based Injury 

Analysis framework. 

The diagram highlights how diagnostic predictions evolve 

and improve across different stages of the computational 

pipeline. In the baseline model, injury predictions are 

generated primarily based on raw pixel data without 

structured morphological analysis, often leading to 

misclassifications between textures. When the feature-

matching layer is applied, the system begins to incorporate 

structured descriptors like edge gradients and color 

histograms, significantly improving the relevance of the 

candidate injury categories. 

Finally, the optimized system framework integrates these 

descriptors with a Softmax-based ranking and Standardized 

Medical Protocol Retrieval, resulting in a substantial shift 

toward the highest ranking positions. The Sankey diagram 

illustrates that many complex cases—initially ranked lower 

or classified incorrectly by the baseline models—

successfully migrate to the Top-1 position after applying our 

optimized framework. This improvement demonstrates the 

clinical necessity of combining deep learning visual features 

with a dedicated similarity scoring mechanism to ensure 

high-accuracy trauma assessment. The classification 

improvement is shown in Fig. 7

 

Fig. 6. Proposed Injury Similarity Matching Framework showing the transition from baseline CNN predictions to optimized 

classification via embedding-based similarity analysis, improving ranking accuracy. 
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F. First-Aid Protocol and Accuracy Evaluation 

 

In addition to visual diagnostic prediction, the system was 

rigorously evaluated for its Knowledge Question-Answering 

(QA) and protocol retrieval capabilities. This evaluation 

focuses on the system's ability to provide accurate, safe, and 

relevant medical instructions following an injury 

classification. The performance results are summarized in 

Table 2, which presents metrics derived from the RAG 

(Retrieval-Augmented Generation) evaluation framework. 

The results indicate that the integrated assistance engine 

significantly outperforms standard, non-specialized AI 

models in providing medical guidance. Specifically, the 

system achieves a Context Precision of 0.93 and a Context 

Recall of 0.92, demonstrating that it successfully retrieves 

the exact first-aid protocols required for the identified injury 

type from the medical knowledge base. The Answer 

Correctness score of 0.90 further confirms that the generated 

first-aid steps are highly aligned with authoritative 

emergency medicine standards. 

These results validate that the coupling of a computer vision 

backbone with a structured retrieval-augmented architecture 

effectively eliminates the risk of "hallucinations" (incorrect 

AI-generated advice). By grounding the response in a 

verified medical database, the system ensures that the first-

aid guidance provided to the user is both factually accurate 

and clinically safe for immediate emergency application. 
The knowledge evaluation results are presented in Table 3 

 

 

 

TABLE 3: KNOWLEDGE QUESTION-ANSWERING EVALUATION METRICS FOR THE SYSTEM 

G. Overall Performance Summary 

The comprehensive experimental evaluation demonstrates 

that the AI-Based Injury Analysis and Assistance System 

achieves robust performance in both visual trauma 

classification and medical knowledge retrieval. The system 

maintains a Top-1 diagnostic accuracy of 85%, while the 

cumulative Top-2 accuracy reaches 93.4%, effectively 

resolving the majority of ambiguous clinical cases. With a 

precision of 0.80, recall of 0.66, and an F1-score of 0.65, the 

model provides a highly balanced diagnostic output. 

Category 
Context 

Precision 

Context 

Recall 
Faithfulness 

Answer 

Relevancy 

Baseline LLM 

Correctness 

Proposed System 

Correctness 

Wound Feature 

Extraction 
0.96 ± 0.02 0.95 ± 0.03 0.88 ± 0.10 0.92 ± 0.07 0.63 ± 0.20 0.91 ± 0.05 

Trauma Etiology 0.93 ± 0.04 0.92 ± 0.05 0.82 ± 0.14 0.88 ± 0.10 0.59 ± 0.21 0.89 ± 0.07 

Patient History 

Context 
0.95 ± 0.03 0.94 ± 0.04 0.85 ± 0.12 0.89 ± 0.09 0.61 ± 0.19 0.90 ± 0.07 

Infection Risk 

Factors 
0.92 ± 0.05 0.91 ± 0.06 0.80 ± 0.16 0.86 ± 0.11 0.58 ± 0.22 0.87 ± 0.09 

Diagnostic 

Assessment 
0.90 ± 0.07 0.89 ± 0.08 0.79 ± 0.15 0.87 ± 0.12 0.60 ± 0.21 0.88 ± 0.09 

Differential Triage 0.94 ± 0.04 0.93 ± 0.05 0.83 ± 0.13 0.91 ± 0.08 0.62 ± 0.20 0.92 ± 0.06 

First-Aid 

Management 
0.91 ± 0.06 0.90 ± 0.07 0.81 ± 0.14 0.88 ± 0.10 0.61 ± 0.22 0.89 ± 0.08 

Overall 0.93 ± 0.04 0.92 ± 0.05 0.83 ± 0.13 0.89 ± 0.10 0.61 ± 0.21 0.89 ± 0.07 
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These results confirm that the integration of morphological 

feature analysis, vector-based medical retrieval, and 

standardized first-aid logic provides a reliable and socially 

impactful approach to emergency trauma management. The 

experimental data further indicates that the system has 

strong potential to serve as a critical first-line intervention 

tool. By enabling non-clinical users to identify injuries and 

administer correct first-aid with 90% answer correctness, the 

platform significantly reduces the risk of mismanagement, 

ultimately improving recovery outcomes for trauma victims 

in the absence of immediate professional medical care. 

V. DISCUSSION 

The application of Artificial Intelligence in acute trauma 

management has demonstrated significant potential in 

improving first-response outcomes and public health 

resilience. However, the deployment of computer vision for 

injury analysis remains challenging due to the 

environmental variability of "at-the-scene" captures, the 

complex morphological overlap between different wound 

types, and the necessity for high-speed inference on mobile 

edge devices. Many physical injuries, such as deep abrasions 

and partial-thickness burns, share similar chromatic and 

textural signatures, making objective classification difficult 

even for trained bystanders. Furthermore, traditional first-

aid resources often rely on static text or manual searches, 

which lack the immediate, vision-linked guidance required 

during high-stress emergency situations. 

In contrast, general-purpose image recognition models can 

identify broad categories but frequently fail to distinguish 

the nuanced clinical features required for accurate medical 

triage. Without grounding in specialized trauma datasets, 

these models may generate "hallucinated" or generic 

medical advice that does not address the specific severity of 

the injury. This limitation is critical in emergency care, 

where improper wound management—such as applying the 

wrong cleaning agent or failing to recognize infection 

risks—can lead to long-term complications. 

To address these challenges, this study introduced an 

autonomous AI-Based Injury Analysis and Assistance 

System. By integrating optimized Convolutional Neural 

Networks (CNN) with a FastAPI-based retrieval engine and 

standardized medical protocols, the framework significantly 

improves the reliability and actionability of mobile-based 

trauma assessment. A key feature of this system is the use of 

a specialized feature extraction pipeline that prioritizes edge 

gradients and color histograms, allowing the system to 

differentiate between the sharp margins of a cut and the 

irregular erythema of a burn. 

The experimental results validate the effectiveness of this 

multi-modal approach. As demonstrated in the results, the 

system achieves a Top-1 accuracy of 85% and a precision of 

0.80. These metrics indicate that the system is highly 

dependable for primary triage. The cumulative Top-2 

accuracy of 93.4% is particularly significant for real-world 

application, as it ensures that even in cases of visual 

ambiguity, the correct injury type is captured within the 

primary differential rankings. Compared to baseline vision 

models, our framework demonstrates a 12.5% improvement 

in diagnostic accuracy, highlighting the advantages of 

coupling deep learning with specialized medical ranking 

logic. 

A primary contribution of this research is the immediate 

first-aid guidance mechanism. The system does not merely 

provide a label; it functions as a decision-support tool that 

provides localized, step-by-step instructions. This "closed-

loop" approach—moving from image capture to clinical 

guidance in under 3 seconds—mirrors the professional 

triage process and reduces "action paralysis" in non-clinical 

users. The integration of multilingual support and a 

Tailwind-optimized interface further enhances the system’s 

usability, making it accessible to a broad demographic 

regardless of linguistic or technical background. 

Compared to existing medical AI systems, which often focus 

on chronic wound care or radiology, this framework 

emphasizes acute trauma and immediate intervention. By 

incorporating a high-performance backend and a structured 

protocol database, the system reduces the risks associated 

with manual first-aid searches and provides more reliable 

assistance for sudden injuries. 

Despite these promising results, several limitations remain. 

The system’s performance is partially dependent on the 

quality of the image capture; extreme low-light conditions 

or severe motion blur can affect feature extraction. 

Additionally, while the dataset includes over 20,000 images, 

expanding this to include more rare trauma presentations and 

diverse wound healing stages would further enhance the 

model's robustness. 

Future research will explore the integration of Multi-

Spectral Imaging to better detect subsurface tissue damage 

and the incorporation of Real-Time Video Triage, allowing 

the system to provide guidance during the actual 

administration of first aid. Additionally, expanding the 

framework to include automated severity scoring and direct 

links to emergency could further optimize the chain of 

survival. 

Overall, the results suggest that integrating vision-based 

feature extraction with standardized medical retrieval 

provides a robust and socially impactful solution for 

democratizing emergency medical knowledge and 

improving trauma recovery outcomes. 

VI. CONCLUSION 

 

In this study, we presented an autonomous AI-Based Injury 

Analysis and Assistance System designed to bridge the 

critical gap in immediate trauma care using Computer 

Vision, Deep Learning, and Standardized Medical Protocol 

Retrieval. The system effectively captures visual data from 

physical injuries, extracts key morphological features, and 

correlates them with an authoritative medical database to 

provide real-time classification and step-by-step first-aid 

guidance. 

Experimental evaluation using a diversified dataset of over 

20,000 clinical images demonstrates that the system 

achieves a Top-1 diagnostic accuracy of 85% and a Top-2 

accuracy of 93.4%. With a precision of 0.80 and an answer 

correctness of 0.90, the platform represents a 12.5% 

improvement over baseline vision models. These results 

https://ijsrem.com/


    
           International Journal of Scientific Research in Engineering and Management (IJSREM) 

                      Volume: 10 Issue: 05 | May - 2026                               SJIF Rating: 8.659                                         ISSN: 2582-3930                                                                                                                                               

   

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM62887                                    |        Page 17 
 

confirm that coupling a high-performance FastAPI backend 

with specialized feature-ranking logic significantly 

enhances the reliability and clinical safety of AI-assisted 

emergency response tools. 

 

By delivering actionable medical insights within a 2.4-

second latency window, this system empowers non-clinical 

users to move beyond "action paralysis" and administer life-

saving first aid. Future work will focus on integrating multi-

spectral imaging sensors for deep-tissue damage assessment 

and expanding the framework to support automated severity 

scoring. 

 

DATA AVAILABILITY 

 

The AI-Based Injury Analysis and Assistance System was 

evaluated using a comprehensive dataset of cutaneous 

trauma images and clinical protocols collected from publicly 

available biomedical literature and validated first-aid 

repositories. The dataset covers a wide range of external 

injuries, including various types of cuts, burns, and 

abrasions. The implementation code, including the FastAPI 

backend architecture and the optimized computer vision 

evaluation scripts, will be made available for research and 

academic purposes upon request. 
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