Hé théng Phan tich Hinh anh Siéu am Khép Goi

1.Téng quan

Hé théng nay dugc phat trién dé hd tro chan doan tu dong tinh trang viém trong hinh 4nh si€u am
khop gbi, sir dung Al dé phan tich va phan doan ving viém.

Tinh nang chinh:

- Trich xuét vi trf chup tir hinh anh siéu 4am bang OCR

- Phan loai viém str dung 2 m6 hinh Al: MedViT va EfficientNet
- Phan doan viing viém bang MedSAM khi phét hién viém

- Phan tich mtc d6 nghiém trong dya trén dién tich ving viém

Cai dat va Trién khai
Yéu cau hé théng:

- Python 3.11
- CUDA 12.4/ dé cai natten cho medViT

Cai dat dependencies:

pip install flask flask-cors torch torchvision

pip install numpy pillow scikit-image opencv-python
pip install segment-anything easyocr

pip install timm # cho MedViT

CAu trc thu muc:

project/

I— app.py # File chinh Flask app

I— MedViT.py # Module MedViT model

|— ultrasound dataset.py # Module xtr 1y dir li¢u

— models/ # Thu myc chtra cdc md hinh da train

| I— MedViT large knee2.pth

| I—— efficientnet b0 ultrasound 2 class.pth
| L— medsam_model best.pth

I— templates/ # Templates HTML

| L— index_fastapi.html



I— uploads/ # Thu muc luu anh upload
L— results/ # Thu muc luu két qua

2. Khoi chay ung dung

Chay server:

python app.py

Server s€ chay tai: http://localhost:5000

Kiém tra tinh trang h¢ thong:
curl http://localhost:5000/api/health

3. API Documentation
3.1. Health Check
Endpoint: GET /api/health

MBS ta: Kiém tra tinh trang hoat dong cua cac mo hinh

Response:

{
"status": "healthy",
"models": {

"medvit_classification": true,
"efficientnet_classification": true,
"medsam_segmentation": true,
"ocr_reader": true

i

"device": "cuda"

}

3.2. Danh sdch mo hinh
Endpoint: GET /api/models

Mo ta: Lay danh sach cac mo hinh phén loai ¢6 san



Response:

{
"success": true,
"models": [
{
"name": "medvit",
"display name": "MedViT Large",
"description": "Medical Vision Transformer - Specialized for medical imaging"
¥
{
"name": "efficientnet",
"display name": "EfficientNet-B0",
"description": "EfficientNet - Efficient convolutional neural network"
h
I,
"default": "medvit"
h

3.3. Phan tich hinh anh

Endpoint: POST /api/analyze

Mo ta: API chinh dé phan tich hinh anh siéu 4m
Parameters:

e image: File hinh anh (multipart/form-data)
e model: Tén md hinh mubn sir dung ("medvit" hodc "efficientnet")

Response thanh cong:

{

"success": true,

"filename": "uuid original name.jpg",

"image size": [640, 480],

"position": "suprapat-long",

"anatomy_info": {
"angle": "Goc chup trude xwong banh che - doc (Suprapatellar Longitudinal)",
"inflammation": "Viém diém bam gan t&r dau - Khu vuc c¢6 thé c6 dich khép",

"fluid location": "Tti dich trén xuong banh che (Suprapatellar bursa)"



i

"model used": "medvit",
"classification": {
"has_inflammation": true,
"confidence": 85.6,
"label": "Viém"
}s
"segmentation": {
"performed": true,
"box_coords": [153, 113,377, 214]
}s
"inflammation_analysis": {
"level": 2,
"severity": "Trung binh",
"ratio": 18.5,
"color": "#1f8800",
"pixels count": 4520,
"total pixels": 24448
}s
"images": {
"original": "/uploads/uuid_original name.jpg",
"result": "/results/result uuid original name.jpg"
§
§

4. Chi tiét cac Module

4.1. Trich xuét vi tri (OCR)

Chtrc nang: Nhan dién ty dong vi tri chup siéu am tur text trén hinh anh
Cac vi tri duoc hd tro:

e post-trans: Posterior Transverse (sau - ngang)
e suprapat-long: Suprapatellar Longitudinal (trudc xwong banh che - doc)

Quy trinh:

1. Trich xuat ving header (20% trén cling cua anh)
2. Ap dung nhiéu phuong phap tién xir Iy (contrast, threshold, invert)
3. Sir dung EasyOCR dé nhan dién text



4. Phan tich va khop véi céc pattern vi tri
4.2. Phan loai viém
MedViT (Medical Vision Transformer)

e Dic diém: Transformer chuyén dung cho anh y té
e [nput: RGB image qua UltrasoundTransform
e Output: 2 classes (Viém/Khong viém)

EfficientNet-BO

e Dic diém: CNN hiéu qua, pretrained trén ImageNet
e Input: RGB image resize vé 224x224
e OQutput: 2 classes (Viém/Khong viém)

4.3. Phan doan vung viém (MedSAM)

Khi nao thyc hi¢n: Chi khi ¢6 viém dugc phat hién

Quy trinh:
1. Resize anh vé 1024x1024 cho model
2. Chon bounding box ty dong dua trén kich thudc anh
3. Sir dung MedSAM dé phan doan ving viém
4. Tao mask overlay mau vang trén anh goc

Bounding boxes dugc dinh nghia san:

BOX DICT = {
(1024, 1024): (300, 300, 400, 400),
(640, 480): (153, 113, 377, 214),
(640, 452): (194, 128, 346, 185),
(1920, 1080): (500, 300, 400, 400),
¥

4.4. Phan tich muc dg nghiém trong
Céch tinh:
e Ty 1é = (S6 pixel dugc phan doan / Tong pixel trong bounding box) x 100

Phan loai murc do:



Rét nhe (< 5%): Mau #ffdd00

Nhe (5-15%): Mau #{faa00

Trung binh (15-25%): Mau #8800
Nang (> 25%): Mau #f{t4444

5. Huéng dan sir dung

Truy cap http://localhost:5000

Chon mo hinh phan loai (MedViT hoac EfficientNet)
Upload hinh anh siéu am

Xem két qua phan tich

A o

6. CAu hinh

Thay d6i dudng ddn mé hinh:

MEDVIT CKPT PATH = "path/to/your/medvit model.pth"
EFFICIENTNET CKPT PATH = "path/to/your/efficientnet model.pth"
MEDSAM_CKPT PATH = "path/to/your/medsam_model.pth"

Tuy chinh bounding boxes:
Thém kich thudc anh méi vao BOX DICT:

BOX DICT[(your width, your height)] = (x, y, width, height)

Thay d6i ngudng phén loai mirc do:
# Trong ham analyze inflammation_severity()
if ratio > 30: # Thay doi tir 25
severity = "Nang"
elif ratio >=20:  # Thay doi tir 15
severity = "Trung binh"
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