Public Multimodal\nlmaging

Databases

L

Imaging Data Collection

Data Types
‘ Ultrasound Images ’

CT Angiography

Initial Data Processing

l

Quality Assessment

Excluded Data Resolution Standardization

h 4

Noise Reduction

Contrast Enhancement Expert Validation

.................

Clean Dataset\nfor Model
Training

i

Supplementary Figure S1. Workflow of Multimodal Data Collection and Quality
Control for Atherosclerosis. This figure illustrates the overall process of data collection,
including the sources of public datasets, image acquisition, data cleaning, and quality

control procedures
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Supplementary Figure S2. Flowchart of Image Preprocessing and Annotation. Note:
This figure provides a detailed explanation of the image preprocessing pipeline, including
denoising, normalization, data augmentation, and the process of expert annotation of

lesion regions



( Medical Image Data ) Clinical Features

Multi-Modal Data Fusion

Feature Extraction
Preprocessed Data

—_—-x
r — — P
4 64 1
| | 3 x 3 Convolution Layer |
il'::‘apg‘: - - output . + I
lile ; o o ifaﬂ;)“e”'a"o” | Batch Normalization Layer | |
sl o] gl & 3 l ‘I' I
SRk | | RelU |
oy l
a0 122 | Y |
| 3 x 3 Convolution Layer | |

| | Batch Normalization Layer |

_I-—_I-rl — % Ivl-vl = conv 3x3, RelU = = = t - —

' copy and crop P

-l — e # max pool 2x2 3
B -"-: L B 4 up-conv 2x2 | =TT
- . e cony 1xl [
L
U-Net
ResNet

Attention Mechanism

Weighted Features

Risk Assessment

Classification Results

C Disease Severity Evaluation )

Supplementary Figure S3. Schematic Diagram of the Deep Learning Model

Architecture. This figure outlines the overall architecture of the model, including U-Net
for segmentation, ResNet for feature extraction and classification, and the integration of

an attention mechanism
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Supplementary Figure S4. Flowchart of Dataset Splitting and Cross-Validation. This
figure illustrates the process of dividing the dataset into training, validation, and test sets

in an 8:1:1 ratio, along with the specific steps involved in 5-fold cross-validation
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Supplementary Figure S5. Model Interpretability and Grad-CAM Visualization
Flowchart. This figure demonstrates the use of methods such as Grad-CAM to generate
heatmaps, highlighting the critical lesion regions identified by the model, and the process

of validation by experts



Feature Analysis and Model Optimization

( Prediction Results )

Stafistical Analysis

N —

s I

Feature Correlation

'h-._‘_l__-_--_-_._._._,.r"

A

Key Feature Identification

y
Dimensionality Reduction

Core Variable Screening

h J

Attention Mechanism

High-Risk Detection

Model lteration

Deeper Metworks Feature Fusion

Supplementary Figure S6. Feature Analysis and Model Optimization Flowchart. This
figure shows the steps involved in feature importance analysis, dimensionality reduction,

and iterative model optimization



