from google.colab import drive
drive.mount('/content/drive')

Mounted at /content/drive

Igdown https://drive.google.com/drive/folders/lcilqRdNae-BZHJr allKGEwoCOtKtd_

/usr/local/lib/python3.12/dist-packages/gdown/parse url.py:48: UserWarning: You
specified a Google Drive link that is not the correct link to download a file.
You might want to try "--fuzzy®  option or the following url: https://drive.goog
le.com/uc?id=None

warnings.warn(
Downloading. ..
From: https://drive.google.com/drive/folders/1cilqRdNae-BZHIr allKGEwoCOtKt
d c?dmr=1
To: /content/lcilgRdNae-BZHIr allKGEwoCOtKtd c?dmr=1
1.21MB [00:00, 48.2MB/s]

from IPython.display import Image, display

import os

import numpy as np

import torch

from torchvision import datasets, transforms as T, models
from torch import nn, optim

from torch.utils.data import Dataloader

import warnings

warnings.filterwarnings("ignore")

from tgdm import tqgdm

from sklearn.metrics import confusion matrix, accuracy score, precision score,
import matplotlib.pyplot as plt

import numpy as np

import seaborn as sns

from sklearn.metrics import roc curve, auc

import os
print(os.listdir())

['.config', 'drive', 'lcilqRdNae-BZHJr allKGEwoCOtKtd c?dmr=1', ‘'output', 'samp
le data'l
import os

print(os.listdir('/content/drive/MyDrive'))

['Colab Notebooks', 'EED253E8-3011-4A6F-9FF2-975C3E119E5F.png', '\u200fe Lgaxo
o Chrome', 'UC HT T1DM-main', 'InteractiveSheet 2026-03-04 03 48 36.gsheet', 'd
ataset']

input _root = '/content/drive/MyDrive/dataset/"
output root = '/content/output/'

print(os.listdir('/content/drive/MyDrive/dataset'))



['cataract', 'glaucoma', 'normal', 'diabetic retinopathy']

from PIL import Image
import os

input_root = '/content/drive/MyDrive/dataset/’
output root = '/content/output/'
resize size = (256,256)

os.makedirs(output root, exist ok=True)

# Loop through each class folder in the dataset
for class name in os.listdir(input root):

class path = os.path.join(input root, class name)

# Skip if it is not a directory or if it is the masks folder

if not os.path.isdir(class path) or class name == 'masks':
continue

# Create corresponding output class folder

output class path = os.path.join(output root, class name)

os.makedirs(output class path, exist ok=True)

# Loop through images in the class folder
for image name in os.listdir(class path):

# Check if the file is an image
if image name.lower().endswith(('.png', '.jpg', '.jpeg', '.bmp', '.tif

input _image path = os.path.join(class path, image name)

# Change image extension to jpg
output image name = os.path.splitext(image name)[0] + '.jpg’

output image path = os.path.join(output class path, output image r
try:
# Open the image

with Image.open(input image path) as img:

# Convert image to RGB
img = img.convert('RGB")

# Resize the image
img = img.resize(resize size)

# Save the processed image as JPEG
img.save(output image path, 'JPEG')

print(f"Processed: {input image path} -> {output image path}")

except Exception as e:



print(f"Failed to process {input image path}: {e}")



Processed: /content/drive/MyDrive/dataset/cataract/2128 left.jpg -> /content/ou
tput/cataract/2128 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2109 left.jpg -> /content/ou
tput/cataract/2109 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2133 left.jpg -> /content/ou
tput/cataract/2133 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2110 right.jpg -> /content/o
utput/cataract/2110 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2128 right.jpg -> /content/o
utput/cataract/2128 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2105 right.jpg -> /content/o
utput/cataract/2105 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2133 right.jpg -> /content/o
utput/cataract/2133 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2134 left.jpg -> /content/ou
tput/cataract/2134 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2116 left.jpg -> /content/ou
tput/cataract/2116 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2118 right.jpg -> /content/o
utput/cataract/2118 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2117 left.jpg -> /content/ou
tput/cataract/2117 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2119 right.jpg -> /content/o
utput/cataract/2119 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2105 left.jpg -> /content/ou
tput/cataract/2105 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2099 left.jpg -> /content/ou
tput/cataract/2099 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2122 right.jpg -> /content/o
utput/cataract/2122 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2110 left.jpg -> /content/ou
tput/cataract/2110 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2137 left.jpg -> /content/ou
tput/cataract/2137 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2129 right.jpg -> /content/o
utput/cataract/2129 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2126 right.jpg -> /content/o
utput/cataract/2126 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2129 left.jpg -> /content/ou
tput/cataract/2129 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2120 left.jpg -> /content/ou
tput/cataract/2120 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2104 right.jpg -> /content/o
utput/cataract/2104 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2098 right.jpg -> /content/o
utput/cataract/2098 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2104 left.jpg -> /content/ou
tput/cataract/2104 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2132 left.jpg -> /content/ou
tput/cataract/2132 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2123 left.jpg -> /content/ou
tput/cataract/2123 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2115 right.jpg -> /content/o
utput/cataract/2115 right.jpg



Processed: /content/drive/MyDrive/dataset/cataract/2136 left.jpg -> /content/ou
tput/cataract/2136 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2111 left.jpg -> /content/ou
tput/cataract/2111 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2134 right.jpg -> /content/o
utput/cataract/2134 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2101 left.jpg -> /content/ou
tput/cataract/2101 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2097 right.jpg -> /content/o
utput/cataract/2097_right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2120 right.jpg -> /content/o
utput/cataract/2120 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2107 left.jpg -> /content/ou
tput/cataract/2107 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2137 right.jpg -> /content/o
utput/cataract/2137 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2114 left.jpg -> /content/ou
tput/cataract/2114 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2130 right.jpg -> /content/o
utput/cataract/2130 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2103 right.jpg -> /content/o
utput/cataract/2103 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2108 left.jpg -> /content/ou
tput/cataract/2108 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2108 right.jpg -> /content/o
utput/cataract/2108 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2113 left.jpg -> /content/ou
tput/cataract/2113 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2127 right.jpg -> /content/o
utput/cataract/2127 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2127 left.jpg -> /content/ou
tput/cataract/2127 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2098 left.jpg -> /content/ou
tput/cataract/2098 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2116 right.jpg -> /content/o
utput/cataract/2116 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2113 right.jpg -> /content/o
utput/cataract/2113 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2125 left.jpg -> /content/ou
tput/cataract/2125 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2106 right.jpg -> /content/o
utput/cataract/2106 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2124 left.jpg -> /content/ou
tput/cataract/2124 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2121 left.jpg -> /content/ou
tput/cataract/2121 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2135 right.jpg -> /content/o
utput/cataract/2135 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2096 right.jpg -> /content/o
utput/cataract/2096 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2103 left.jpg -> /content/ou
tput/cataract/2103 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2135 left.jpg -> /content/ou
tput/cataract/2135 left.jpg



Processed: /content/drive/MyDrive/dataset/cataract/2101 right.jpg -> /content/o
utput/cataract/2101 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2109 right.jpg -> /content/o
utput/cataract/2109 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2100 right.jpg -> /content/o
utput/cataract/2100 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2130 left.jpg -> /content/ou
tput/cataract/2130 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2122 left.jpg -> /content/ou
tput/cataract/2122 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2126 left.jpg -> /content/ou
tput/cataract/2126 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2173 right.jpg -> /content/o
utput/cataract/2173 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2144 right.jpg -> /content/o
utput/cataract/2144 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2182 left.jpg -> /content/ou
tput/cataract/2182 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2152 left.jpg -> /content/ou
tput/cataract/2152 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2179 left.jpg -> /content/ou
tput/cataract/2179 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2181 left.jpg -> /content/ou
tput/cataract/2181 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2182 right.jpg -> /content/o
utput/cataract/2182 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2161 right.jpg -> /content/o
utput/cataract/2161 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2155 right.jpg -> /content/o
utput/cataract/2155 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2178 right.jpg -> /content/o
utput/cataract/2178 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2143 right.jpg -> /content/o
utput/cataract/2143 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2159 left.jpg -> /content/ou
tput/cataract/2159 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2164 right.jpg -> /content/o
utput/cataract/2164 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2178 left.jpg -> /content/ou
tput/cataract/2178 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2141 right.jpg -> /content/o
utput/cataract/2141 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2138 right.jpg -> /content/o
utput/cataract/2138 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2149 right.jpg -> /content/o
utput/cataract/2149 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2142 left.jpg -> /content/ou
tput/cataract/2142 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2170 left.jpg -> /content/ou
tput/cataract/2170 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2163 right.jpg -> /content/o
utput/cataract/2163 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2151 left.jpg -> /content/ou
tput/cataract/2151 left.jpg



Processed: /content/drive/MyDrive/dataset/cataract/2170 right.jpg -> /content/o
utput/cataract/2170 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2144 left.jpg -> /content/ou
tput/cataract/2144 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2146 left.jpg -> /content/ou
tput/cataract/2146 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2158 right.jpg -> /content/o
utput/cataract/2158 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2138 left.jpg -> /content/ou
tput/cataract/2138 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2169 left.jpg -> /content/ou
tput/cataract/2169 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2176 right.jpg -> /content/o
utput/cataract/2176 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2171 left.jpg -> /content/ou
tput/cataract/2171 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2150 right.jpg -> /content/o
utput/cataract/2150 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2176 left.jpg -> /content/ou
tput/cataract/2176 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2146 right.jpg -> /content/o
utput/cataract/2146 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2179 right.jpg -> /content/o
utput/cataract/2179 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2167 right.jpg -> /content/o
utput/cataract/2167 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2150 left.jpg -> /content/ou
tput/cataract/2150 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2140 right.jpg -> /content/o
utput/cataract/2140 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2153 left.jpg -> /content/ou
tput/cataract/2153 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2147 left.jpg -> /content/ou
tput/cataract/2147 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2142 right.jpg -> /content/o
utput/cataract/2142 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2151 right.jpg -> /content/o
utput/cataract/2151 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2180 right.jpg -> /content/o
utput/cataract/2180 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2177 right.jpg -> /content/o
utput/cataract/2177 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2175 left.jpg -> /content/ou
tput/cataract/2175 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2140 left.jpg -> /content/ou
tput/cataract/2140 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2154 left.jpg -> /content/ou
tput/cataract/2154 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2157 left.jpg -> /content/ou
tput/cataract/2157 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2153 right.jpg -> /content/o
utput/cataract/2153 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2163 left.jpg -> /content/ou
tput/cataract/2163 left.jpg



Processed: /content/drive/MyDrive/dataset/cataract/2166 left.jpg -> /content/ou
tput/cataract/2166 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2158 left.jpg -> /content/ou
tput/cataract/2158 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2181 right.jpg -> /content/o
utput/cataract/2181 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2155 left.jpg -> /content/ou
tput/cataract/2155 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2165 right.jpg -> /content/o
utput/cataract/2165 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2164 left.jpg -> /content/ou
tput/cataract/2164 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2157 right.jpg -> /content/o
utput/cataract/2157 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2168 left.jpg -> /content/ou
tput/cataract/2168 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2168 right.jpg -> /content/o
utput/cataract/2168 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2167 left.jpg -> /content/ou
tput/cataract/2167 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2156 left.jpg -> /content/ou
tput/cataract/2156 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2160 right.jpg -> /content/o
utput/cataract/2160 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2162 right.jpg -> /content/o
utput/cataract/2162 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2169 right.jpg -> /content/o
utput/cataract/2169 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2172 left.jpg -> /content/ou
tput/cataract/2172 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2145 left.jpg -> /content/ou
tput/cataract/2145 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2174 right.jpg -> /content/o
utput/cataract/2174 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2180 left.jpg -> /content/ou
tput/cataract/2180 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2139 right.jpg -> /content/o
utput/cataract/2139 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2215 left.jpg -> /content/ou
tput/cataract/2215 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2225 left.jpg -> /content/ou
tput/cataract/2225 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2189 right.jpg -> /content/o
utput/cataract/2189 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2222 left.jpg -> /content/ou
tput/cataract/2222 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2195 left.jpg -> /content/ou
tput/cataract/2195 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2198 right.jpg -> /content/o
utput/cataract/2198 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2193 right.jpg -> /content/o
utput/cataract/2193 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2185 left.jpg -> /content/ou
tput/cataract/2185 left.jpg



Processed: /content/drive/MyDrive/dataset/cataract/2213 left.jpg -> /content/ou
tput/cataract/2213 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2208 right.jpg -> /content/o
utput/cataract/2208 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2209 left.jpg -> /content/ou
tput/cataract/2209 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2223 right.jpg -> /content/o
utput/cataract/2223 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2219 left.jpg -> /content/ou
tput/cataract/2219 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2198 left.jpg -> /content/ou
tput/cataract/2198 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2196 right.jpg -> /content/o
utput/cataract/2196 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2216 left.jpg -> /content/ou
tput/cataract/2216 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2203 right.jpg -> /content/o
utput/cataract/2203 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2206 left.jpg -> /content/ou
tput/cataract/2206 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2227 right.jpg -> /content/o
utput/cataract/2227 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2207 right.jpg -> /content/o
utput/cataract/2207 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2212 right.jpg -> /content/o
utput/cataract/2212 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2219 right.jpg -> /content/o
utput/cataract/2219 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2221 left.jpg -> /content/ou
tput/cataract/2221 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2203 left.jpg -> /content/ou
tput/cataract/2203 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2228 right.jpg -> /content/o
utput/cataract/2228 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2189 left.jpg -> /content/ou
tput/cataract/2189 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2205 right.jpg -> /content/o
utput/cataract/2205 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2192 left.jpg -> /content/ou
tput/cataract/2192 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2210 left.jpg -> /content/ou
tput/cataract/2210 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2225 right.jpg -> /content/o
utput/cataract/2225 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2183 left.jpg -> /content/ou
tput/cataract/2183 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2184 left.jpg -> /content/ou
tput/cataract/2184 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2212 left.jpg -> /content/ou
tput/cataract/2212 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2211 left.jpg -> /content/ou
tput/cataract/2211 left.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2197 right.jpg -> /content/o
utput/cataract/2197 right.jpg



Processed: /content/drive/MyDrive/dataset/cataract/2194 right.jpg -> /content/o
utput/cataract/2194 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/218 right.jpg -> /content/ou
tput/cataract/218 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2210 right.jpg -> /content/o
utput/cataract/2210 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2192 right.jpg -> /content/o
utput/cataract/2192 right.jpg

Processed: /content/drive/MyDrive/dataset/cataract/2220 right.jpg -> /content/o
utput/cataract/2220 right.jpg
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Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1277 right.jpeg
-> /content/output/diabetic retinopathy/1277 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1294 right.jpeg
-> /content/output/diabetic retinopathy/1294 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1275 left.jpeg
-> /content/output/diabetic retinopathy/1275 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1197 left.jpeg
-> /content/output/diabetic_retinopathy/1197 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1240 right.jpeg
-> /content/output/diabetic retinopathy/1240 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1206 left.jpeg
-> /content/output/diabetic retinopathy/1206 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1266 right.jpeg
-> /content/output/diabetic retinopathy/1266 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1285 left.jpeg
-> /content/output/diabetic_retinopathy/1285 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1305 left.jpeg
-> /content/output/diabetic retinopathy/1305 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1302 right.jpeg
-> /content/output/diabetic retinopathy/1302 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1305 right.jpeg
-> /content/output/diabetic retinopathy/1305 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1302 left.jpeg
-> /content/output/diabetic_retinopathy/1302 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/129 right.jpeg
-> /content/output/diabetic_retinopathy/129 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/129 left.jpeg ->
/content/output/diabetic retinopathy/129 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1297 right.jpeg
-> /content/output/diabetic retinopathy/1297 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10013 left.jpeg
-> /content/output/diabetic retinopathy/10013 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10003 right.jpeg
-> /content/output/diabetic retinopathy/10003 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10013 right.jpeg
-> /content/output/diabetic retinopathy/10013 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10007 left.jpeg
-> /content/output/diabetic retinopathy/10007 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10017 right.jpeg
-> /content/output/diabetic retinopathy/10017 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10015 left.jpeg
-> /content/output/diabetic retinopathy/10015 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10015 right.jpeg
-> /content/output/diabetic retinopathy/10015 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10009 right. jpeg
-> /content/output/diabetic retinopathy/10009 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1000 left.jpeg
-> /content/output/diabetic_retinopathy/1000 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10009 left.jpeg
-> /content/output/diabetic retinopathy/10009 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10014 left.jpeg
-> /content/output/diabetic retinopathy/10014 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10007 right. jpeg
-> /content/output/diabetic retinopathy/10007 right.jpg
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-> /content/output/diabetic_ retinopathy/10163 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10126 left.jpeg
-> /content/output/diabetic retinopathy/10126 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10170 right.jpeg
-> /content/output/diabetic retinopathy/10170 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1012 left.jpeg
-> /content/output/diabetic retinopathy/1012 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10163 left.jpeg
-> /content/output/diabetic retinopathy/10163 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10182 right.jpeg
-> /content/output/diabetic retinopathy/10182 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10137 right.jpeg
-> /content/output/diabetic retinopathy/10137 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10137 left.jpeg
-> /content/output/diabetic retinopathy/10137 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10147 left.jpeg
-> /content/output/diabetic retinopathy/10147 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10154 right.jpeg
-> /content/output/diabetic retinopathy/10154 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10169 left.jpeg
-> /content/output/diabetic retinopathy/10169 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10160 left.jpeg
-> /content/output/diabetic retinopathy/10160 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10175 left.jpeg
-> /content/output/diabetic retinopathy/10175 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10130 left.jpeg
-> /content/output/diabetic retinopathy/10130 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10153 right.jpeg
-> /content/output/diabetic retinopathy/10153 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10156 left.jpeg
-> /content/output/diabetic retinopathy/10156 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1012 right.jpeg
-> /content/output/diabetic retinopathy/1012 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1011 right.jpeg
-> /content/output/diabetic retinopathy/1011 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10160 right.jpeg
-> /content/output/diabetic retinopathy/10160 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10153 left.jpeg
-> /content/output/diabetic retinopathy/10153 left.jpg



Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10156 right.jpeg
-> /content/output/diabetic retinopathy/10156 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10124 left.jpeg
-> /content/output/diabetic retinopathy/10124 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/10150 right. jpeg
-> /content/output/diabetic retinopathy/10150 right.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1011 left.jpeg
-> /content/output/diabetic_retinopathy/1011 left.jpg

Processed: /content/drive/MyDrive/dataset/diabetic retinopathy/1017 right.jpeg
-> /content/output/diabetic retinopathy/1017 right.jpg

import os, shutil
from sklearn.model selection import train test split

import os
import shutil
from sklearn.model selection import train test split

# Path to processed images
original dataset dir = 'output'’

# New dataset directory
base dir = 'new dataset'

# Train / Validation / Test folders

train dir = os.path.join(base dir, 'train')
validation dir = os.path.join(base dir, 'validation')
test dir = os.path.join(base dir, 'test')

# Create directories if they do not exist
for dir path in [train dir, validation dir, test dir]:
os.makedirs(dir path, exist ok=True)

# Dataset split ratios
train ratio = 0.7
validation ratio = 0.1
test ratio = 0.2

# Function to split images and copy them
def split and copy files(class dir, dest base dir):

# Collect all image paths
all images = [
os.path.join(class dir, f)
for f in os.listdir(class dir)
if os.path.isfile(os.path.join(class dir, f))

]

# Split into train and temp

train images, temp images = train test split(
all images,
test size=(1 - train ratio),
random state=42



)

# Split temp into validation and test

validation images, test images = train test split(
temp images,
test size=test ratio / (validation ratio + test ratio),
random_state=42

)

# Copy images into train, validation, and test folders
for images, folder name in zip(
[train images, validation images, test images],
["train', 'validation', 'test']

dest dir = os.path.join(
dest base dir,
folder name,
os.path.basename(class dir)

)
os.makedirs(dest dir, exist ok=True)

for file in images:
shutil.copy(file, dest dir)

# Apply the function to all class folders
for class dir in os.listdir(original dataset dir):

full class dir = os.path.join(original dataset dir, class dir)

if os.path.isdir(full class dir):
split and copy files(full class dir, base dir)

from torchvision import datasets

def get classes(data dir):
all data = datasets.ImageFolder(data dir)
return all data.classes

# Get classes from test set

classes = get classes("new dataset/test") # Jolxo g ) luwad!l L oassi L>Y

# Print classes and their count
print(classes, len(classes))

['cataract', 'diabetic retinopathy', 'glaucoma', 'normal'] 4

import os

import torch

from torch.utils.data import Dataloader

from torchvision import datasets, transforms as T

# Function to prepare data loaders



def get data loaders(data dir, batch size, train=False):
"""Prepare data loaders for training, validation, and testing."""

if train:
# Data augmentation for training set
transform = T.Compose( [
T.RandomHorizontalFlip(),
T.RandomVerticalFlip(),
T.RandomRotation(10),
T.Resize( (299, 299)),
T.ToTensor(),
T.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
1)

train data = datasets.ImageFolder(
os.path.join(data dir, "train/"), transform=transform
)
train loader = Dataloader(
train data, batch size=batch size, shuffle=True, num workers=4

)
return train loader, len(train data)

else:

# Validation and test data transformations
transform = T.Compose( [

T.Resize((299, 299)),

T.ToTensor(),

T.Normalize(mean=[0.485, 0.456, 0.406],

std=[0.229, 0.224, 0.225])

1)

val data = datasets.ImageFolder(
os.path.join(data dir, "validation/"), transform=transform
)
test data = datasets.ImageFolder(
os.path.join(data dir, "test/"), transform=transform
)

val loader = Dataloader(

val data, batch size=batch size, shuffle=False, num workers=4
)
test loader = Dataloader(

test data, batch size=batch size, shuffle=False, num workers=4

)
return val loader, test loader, len(val data), len(test data)
# Dataset paths and batch size

dataset path = "new dataset" # Make sure this matches your folder
batch size = 32



# Get training loader
train loader, train data len = get data loaders(
dataset path, batch size, train=True

)

# Get validation and test loaders
val loader, test loader, valid data len, test data len = get data loaders(
dataset path, batch size, train=False

)

# Get class names and number of classes

def get classes(data dir):
all data = datasets.ImageFolder(data dir)
return all data.classes

classes = get classes(os.path.join(dataset path, "train"))
num classes = len(classes)

# Prepare dataloaders dictionary for training
dataloaders = {"train": train loader, "val": val loader}
dataset sizes = {"train": train data len, "val": valid data len}

# Device setup (GPU if available)
device = torch.device('cuda' if torch.cuda.is available() else 'cpu')
print(f"Using device: {device}, Number of classes: {num classes}")

Using device: cpu, Number of classes: 4

import torch

import torch.nn as nn

import torch.optim as optim
from torchvision import models

# Load the pre-trained EfficientNet-BO model
model = models.efficientnet bO(pretrained=True)

# Update the classifier for the number of classes

num _classes = len(classes) # Make sure classes is defined
model.classifier[1l] = nn.Linear(model.classifier[1].in features, num classes)
model = model.to(device)

# Loss function and optimizer

criterion = nn.CrossEntropyLoss()

criterion = criterion.to(device)

optimizer = optim.AdamW(model.parameters(), 1r=0.001)

# Learning rate scheduler
exp_lr scheduler = optim.lr scheduler.StepLR(optimizer, step size=3, gamma=0.c¢

# Training function
def train model(model, criterion, optimizer, scheduler, num epochs=20):
"""Train and validate the model."""



for epoch in range(num epochs):
print(f"Epoch {epoch+1}/{num epochs}")
print('-' * 10)

# Each epoch has a training and validation phase
for phase in ['train', 'val'l:

if phase == 'train':

model.train() # Set model to training mode
else:

model.eval() # Set model to evaluation mode

running loss = 0.0
running corrects = 0
# Iterate over data
for inputs, labels in dataloaders|[phase]:
inputs = inputs.to(device)
labels = labels.to(device)

# Zero the parameter gradients
optimizer.zero grad()

# Forward pass

with torch.set grad enabled(phase == 'train'):
outputs = model(inputs)
_, preds = torch.max(outputs, 1)
loss = criterion(outputs, labels)

# Backward pass + optimize only if in training phase
if phase == 'train':

loss.backward()

optimizer.step()

# Statistics
running loss += loss.item() * inputs.size(0)
running corrects += torch.sum(preds == labels.data)

if phase == 'train':
scheduler.step()

epoch loss = running loss / dataset sizes[phase]
epoch acc = running corrects.double() / dataset sizes[phasel

print(f"{phase} Loss: {epoch loss:.4f} Acc: {epoch acc:.4f}")

return model

# Example usage

# trained model = train model(model, criterion, optimizer, exp lr scheduler, r.

Downloading: "https://download.pytorch.org/models/efficientnet b0 rwightman-7f5
810bc.pth" to /root/.cache/torch/hub/checkpoints/efficientnet b0® rwightman-7f58

10bc.pth

100% || 20.5M/20.5M [00:00<00:00, 74.2MB/s]



import os

print(os.listdir('/content/drive/MyDrive'))

['Colab Notebooks', 'EED253E8-3011-4A6F-9FF2-975C3E119E5F.png', '\u200fe bgaxe
o Chrome', 'UC HT T1DM-main', 'InteractiveSheet 2026-03-04 03 48 36.gsheet', 'd
ataset']

from google.colab import drive
drive.mount('/content/drive")

from PIL import Image
import os

# Paths
input_root = '/content/drive/MyDrive/dataset' # LoVl swll alze
output root = '/content/drive/MyDrive/output' # dixJleall jgall) 2, ax)] alzall

resize size = (256, 256) # oglball axxJl/

# Create output folder
os.makedirs(output root, exist ok=True)

# Process images
for class name in os.listdir(input root):
class path = os.path.join(input root, class name)
if not os.path.isdir(class path):
continue

output class path = os.path.join(output root, class name)
os.makedirs(output class path, exist ok=True)

for image name in os.listdir(class path):
if image name.lower().endswith(('.png', '.jpg', '.jpeg', '.bmp', '.tif
input image path = os.path.join(class path, image name)
output image name = os.path.splitext(image name)[0] + '.jpg’
output image path = os.path.join(output class path, output image r

try:
with Image.open(input image path) as img:
img = img.convert('RGB")
img = img.resize(resize size)
img.save(output image path, 'JPEG')
except Exception as e:
print(f"Failed: {input image path}, {e}")

print("All images processed and saved in output folder!")

Drive already mounted at /content/drive; to attempt to forcibly remount, call d
rive.mount("/content/drive", force remount=True).
All images processed and saved in output folder!

output root = '/content/drive/MyDrive/output’
print(os.listdir(output root))



['cataract', 'glaucoma', 'normal', 'diabetic retinopathy']

import os
import shutil
from sklearn.model selection import train test split

# Source folder (processed images)
source dir = '/content/drive/MyDrive/output’

# Target base folder

base dir = '/content/drive/MyDrive/new dataset'
train dir = os.path.join(base dir, 'train')

val dir = os.path.join(base dir, 'validation')
test dir = os.path.join(base dir, ‘'test')

# Create train/val/test folders
for folder in [train dir, val dir, test dir]:
os.makedirs(folder, exist ok=True)

# Split ratios
train ratio = 0.7
val ratio = 0.1
test ratio = 0.2

# Function to split and copy images for each class
def split and copy(class name):
class _source = os.path.join(source dir, class name)
if not os.path.isdir(class source):
return

images = [f for f in os.listdir(class source) if os.path.isfile(os.path.jc

train imgs, temp imgs = train test split(images, test size=(1 - train rati
val imgs, test imgs = train test split(temp imgs, test size=test ratio/(ve

def copy images(img list, target folder):
target class dir = os.path.join(target folder, class name)
os.makedirs(target class dir, exist ok=True)
for img in img list:
shutil.copy(os.path.join(class source, img), target class dir)

copy_ images(train _imgs, train dir)
copy_images(val imgs, val dir)
copy_images(test imgs, test dir)

# Apply to all classes
for cls in os.listdir(source dir):
split _and copy(cls)

print("Dataset split into train, validation, and test successfully!")

Dataset split into train, validation, and test successfully!

import torch



import torch.nn as nn

import torch.optim as optim

from torchvision import models

from torch.utils.data import Dataloader

device = torch.device('cuda' if torch.cuda.is available() else 'cpu')

model = models.efficientnet bO(pretrained=True)
model.classifier[1l] = nn.Linear(model.classifier[1].in features, num classes)
model = model.to(device)

# Loss function and optimizer

criterion = nn.CrossEntropyLoss()

optimizer = optim.AdamW(model.parameters(), 1lr=0.001)

scheduler = optim.lr scheduler.StepLR(optimizer, step size=3, gamma=0.97)

def train model(model, criterion, optimizer, scheduler, num epochs=10):
"""Train and validate the model."""
best val acc = 0.0

for epoch in range(num epochs):
print(f"\nEpoch {epoch+1}/{num _epochs}")
print('-' * 10)

# Each epoch has a training and validation phase

for phase in ['train', 'val'l:
if phase == 'train':
model.train() # Set model to training mode
else:

model.eval() # Set model to evaluation mode

running loss = 0.0
running corrects = 0

# Iterate over data

for inputs, labels in dataloaders[phase]:
inputs inputs.to(device)
labels labels.to(device)

# Zero the parameter gradients
optimizer.zero grad()

# Forward pass
with torch.set grad enabled(phase == 'train'):



outputs = model(inputs)
loss = criterion(outputs, labels)
_, preds = torch.max(outputs, 1)

# Backward pass and optimization only in training
if phase == 'train':

loss.backward()

optimizer.step()

# Statistics
running loss += loss.item() * inputs.size(0)
running corrects += torch.sum(preds == labels.data)

# Step the scheduler in the training phase
if phase == 'train':
scheduler.step()

epoch loss = running loss / dataset sizes[phase]
epoch acc = running corrects.double() / dataset sizes[phase]
print(f"{phase} Loss: {epoch loss:.4f} Acc: {epoch acc:.4f}")

# Save best model

if phase == 'val' and epoch acc > best val acc:
best val acc = epoch acc
torch.save(model.state dict(), '/content/best model.pth')
print("Best model saved!")

return model

transforms.Resize( (224, 224))

Resize(size=(224, 224), interpolation=bilinear, max size=None, antialias=Tru
e)

batch size = 8

DatalLoader(train dataset, batch size=batch size, shuffle=True,

train loader =
= DatalLoader(val dataset, batch size=batch size, shuffle=False, nun

val loader
model = train model(model, criterion, optimizer, exp lr scheduler,
num_epochs=2)

Epoch 1/2



KeyboardInterrupt Traceback (most recent call last)

/tmp/ipykernel 251/1894534359.py in <cell line: 0>()

----> 1 model = train model(model, criterion, optimizer, exp lr scheduler,
2 num_epochs=2)

/tmp/ipykernel 251/1795498585.py in train model(model, criterion, optimizer, sc
heduler, num epochs)

59 # Backward pass and optimization only in training
60 if phase == 'train':
---> 61 loss.backward ()
62 optimizer.step()
63

/usr/local/lib/python3.12/dist-packages/torch/ tensor.py in backward(self, grad
ient, retain graph, create graph, inputs)

628 inputs=inputs,
629 )
--> 630 torch.autograd.backward (
631 self, gradient, retain graph, create graph, inputs=inputs
632 )

/usr/local/lib/python3.12/dist-packages/torch/autograd/ init .py in backwar
d(tensors, grad tensors, retain graph, create graph, grad variables, inputs)

362 # some Python versions print out the first line of a multi-line fun
ction

363 # calls in the traceback and some print out the last line
--> 364 _engine run_backward(

365 tensors,

366 grad tensors |,

/usr/local/lib/python3.12/dist-packages/torch/autograd/graph.py in engine ru
n backward(t outputs, *args, **kwargs)

863 unregister hooks = register logging hooks on whole graph(t out
puts)

864 try:
--> 865 return Variable. execution engine.run backward( # Calls into t
he C++ engine to run the backward pass

866 t outputs, *args, **kwargs

867 ) # Calls into the C++ engine to run the backward pass
KeyboardInterrupt:

import torch

import numpy as np

from sklearn.metrics import accuracy score, precision score, recall score, fl_
import matplotlib.pyplot as plt

import seaborn as sns

from tgdm import tqgdm

def evaluate model(model name, model, test loader, classes, device):
y true = []
y pred = []



y proba = []

model.eval()
# Disable gradient calculation
with torch.no grad():
for x, y in tqdm(test loader):
X, y = x.to(device), y.to(device)

# Forward pass
output = model(x)

# Store true labels
y true.extend(y.cpu().numpy())

# Get predicted probabilities (softmax)
probabilities = torch.softmax(output, dim=1)
y proba.extend(probabilities.cpu().numpy())

# Get predicted classes
pred = torch.argmax(probabilities, axis=1)
y pred.extend(pred.cpu().numpy())

# Convert to numpy arrays

y true np = np.array(y true)

y pred np = np.array(y pred)

y proba np = np.array(y proba)

# Compute metrics

accuracy = accuracy score(y true np, y pred np)

precision = precision score(y true np, y pred np, average='weighted')
recall = recall score(y true np, y pred np, average='weighted')

fl = f1l score(y true np, y pred np, average='weighted')

cm = confusion matrix(y true np, y pred np)

print(f"Model: {model name}")

print("Accuracy:", accuracy)

print("Precision:", precision)

print("Recall:", recall)

print("Fl-score:", f1)

print("\nClassification Report:")

print(classification report(y true np, y pred np, target names=classes))

# Plot confusion matrix

plt.figure(figsize=(6,5))

sns.heatmap(cm, annot=True, fmt='d', cmap='Blues', xticklabels=classes, yt
plt.xlabel("Predicted Label")

plt.ylabel("True Label")

plt.title(f"Confusion Matrix: {model name}")

plt.show()

return y true np, y pred np, y proba np

import torch



import numpy as np
from tgdm import tqdm

# Initialize lists to store results

y true = []
y_pred = []
y proba = []

# Disable gradient calculation
with torch.no grad():
for x, y in tqdm(test loader):
X, Yy = x.to(device), y.to(device)

# Forward pass
output = model(x)

# Store true labels
y true.extend(y.cpu().numpy())

# Get predicted probabilities (softmax output)
probabilities = torch.softmax(output, dim=1)
y proba.extend(probabilities.cpu().numpy())

# Get predicted classes (argmax)
pred = torch.argmax(probabilities, axis=1)
y pred.extend(pred.cpu().numpy())

# Convert to numpy arrays
y true = np.array(y true)
y pred = np.array(y pred)
y proba = np.array(y proba)

print("y true shape:", y true.shape)
print("y pred shape:", y pred.shape)
print("y proba shape:", y proba.shape)

100% || 53/53 [01:06<00:00, 1.25s/it]
y true shape: (846,)

y pred shape: (846,)

y proba shape: (846, 4)

import torch
import numpy as np
from tgdm import tqdm

# Initialize as lists (important!)

y true = []
y_pred = []
y proba = []

# Disable gradient calculation
with torch.no grad():
for x, y in tqdm(test loader):



X, y = x.to(device), y.to(device)

# Forward pass
output = model(x)

# Store true labels
y true.extend(y.cpu().numpy().tolist()) # <-- convert tensor to list

# Get predicted probabilities (softmax)
probabilities = torch.softmax(output, dim=1)
y proba.extend(probabilities.cpu().numpy().tolist()) # <-- convert tc

# Get predicted classes
pred = torch.argmax(probabilities, axis=1)
y pred.extend(pred.cpu().numpy().tolist()) # <-- convert to list

# Convert lists to numpy arrays
y true = np.array(y true)

y pred = np.array(y pred)

y proba = np.array(y proba)

print("y true shape:", y true.shape)
print("y pred shape:", y pred.shape)
print("y proba shape:", y proba.shape)

100% || 53/53 [01:02<00:00, 1.19s/it]
y true shape: (846,)

y pred shape: (846,)

y proba shape: (846, 4)

y true, y pred, y proba = evaluate model(
model name="efficientnet b0O",
model=model,
test loader=test loader,
classes=classes,
device=device

)

100% || 53/53 [00:47<00:00, 1.11it/s]



Model: efficientnet b0
Accuracy: 0.83451536643026
Precision: 0.841225270818936
Recall: 0.83451536643026
Fl-score: 0.8293007654706932

Classification Report:

precision recall fl-score support
cataract 0.83 0.93 0.88 208
diabetic retinopathy 0.82 1.00 0.90 220
glaucoma 0.79 0.75 0.77 202
normal 0.92 0.66 0.77 216
accuracy 0.83 846
macro avg 0.84 0.83 0.83 846
weighted avg 0.84 0.83 0.83 846
Confusion Matrix: efficientnet_b0
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from torchvision import models
import torch.nn as nn
import torch.optim as optim

# Initialize ResNet-18 from scratch (no pretrained weights)
model = models.resnetl8(pretrained=False)

# Replace the final fully connected layer to match the number of output classe
model.fc = nn.Linear(model.fc.in features, num classes)
model = model.to(device)

# Loss function and optimizer

criterion = nn.CrossEntropyLoss()

criterion = criterion.to(device)

optimizer = optim.AdamW(model.parameters(), 1r=0.001)

# Learning rate scheduler
exp_lr scheduler = optim.lr scheduler.StepLR(optimizer, step size=3, gamma=0.c¢

# Train the model
model = train model(model, criterion, optimizer, exp lr scheduler, num epochs=

Epoch 1/2



KeyboardInterrupt Traceback (most recent call last)
/tmp/ipykernel 251/2308549843.py in ()

19

20 # Train the model
---> 21 model = train _model(model, criterion, optimizer, exp lr scheduler, nu
m_epochs=2)

/tmp/ipykernel 251/1795498585.py in (model, criterion, optimizer, sc
heduler, num epochs)

53 # Forward pass

54 with torch.set grad enabled(phase == 'train'):
---> 55 outputs = model(inputs)

56 loss = criterion(outputs, labels)

57 _, preds = torch.max(outputs, 1)

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1774 return self. compiled call impl(*args, **kwargs) # type: i
gnore[misc]

1775 else:
-> 1776 return self. call impl(*args, **kwargs)

1777

1778 # torchrec tests the code consistency with the following code

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1785 or global backward pre hooks or global backward hooks

1786 or global forward hooks or global forward pre hooks):
-> 1787 return forward call(*args, **kwargs)

1788

1789 result = None

/usr/local/lib/python3.12/dist-packages/torchvision/models/resnet.py in
(self, x)
283
284 def forward(self, x: Tensor) -> Tensor:
--> 285 return self. forward impl(x)
286
287

/usr/local/lib/python3.12/dist-packages/torchvision/models/resnet.py in

(self, x)
269 x = self.bnl(x)
270 x = self.relu(x)
--> 271 x = self.maxpool(x)
272
273 x = self.layerl(x)

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)
1774 return self. compiled call impl(*args, **kwargs) # type: i
gnore[misc]
1775 else:



-> 1776 return self. call impl(*args, **kwargs)
1777
1778 # torchrec tests the code consistency with the following code

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1785 or global backward pre hooks or global backward hooks

1786 or global forward hooks or global forward pre hooks):
-> 1787 return forward call(*args, **kwargs)

1788

1789 result = None

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/pooling.py in
(self, input)

222 def forward(self, input: Tensor):

223 """Runs the forward pass."""
--> 224 return F.max pool2d(

225 input,

226 self.kernel size,

/usr/local/lib/python3.12/dist-packages/torch/ jit internal.py in (*args, **k

wargs)

617 return if true(*args, **kwargs)

618 else:
--> 619 return if false(*args, **kwargs)

620

621 if if true. doc_ is None and if false. doc  is not None:
/usr/local/lib/python3.12/dist-packages/torch/nn/functional.py in (1
nput, kernel size, stride, padding, dilation, ceil mode, return indices)

831 if stride is None:

832 stride = torch.jit.annotate(list[int], [])
--> 833 return torch.max pool2d(input, kernel size, stride, padding, dilati
on, ceil mode)

834

835
KeyboardInterrupt:

import numpy as np
import torch
from tgdm import tqgdm

# Initialize lists

y true = []
y proba = []
y_pred = []

# Disable gradient calculation
with torch.no grad():
for x, y in tqdm(test loader):
X, y = x.to(device), y.to(device)



# Forward pass
output = model(x)

# Store true labels

y true.extend(y.cpu().numpy())

# Get predicted probabilities (softmax output)

probabilities = torch.softmax(output, dim=1)
y proba.extend(probabilities.cpu().numpy())

# multi-class classifice

# Get predicted classes (argmax for final class prediction)

pred = torch.argmax(probabilities, axis=1)
y pred.extend(pred.cpu().numpy())

# Convert lists to numpy arrays
y true = np.array(y true)

y proba = np.array(y proba)

y pred = np.array(y pred)

# Evaluate the model

evaluate model("Resnetl8", model, test loader, classes, device)

100% || 53/53 [01:15<00:00,
100% || 53/53 [01:10<00:00,

Model: Resnetl8

Accuracy: 0.4858156028368794
Precision: 0.374086812384309
Recall: 0.4858156028368794
Fl-score: 0.4206695282506805

Classification Report:

precision
cataract 0.43
diabetic retinopathy 0.56
glaucoma 0.00
normal 0.48
accuracy
macro avg 0.37

weighted avg 0.37

1.42s/it]
1.34s/it]

recall fl-score

[cNoNoNO

(<]

.67
.70
.00
.54

.48
.49

[cNoNoNO

(o)

.52
.63
.00
.51

.49
.41
.42

support

208
220
202
216

846
846
846



True Label

cataract

diabetic_retinopathy -

glaucoma

normal
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=3},

size

lr scheduler,

False)

# Replace the classifier to match the number of output classes

model.classifier
num classes)

optim.lr scheduler.StepLR(optimizer, step
criterion, optimizer, exp

nn.Linear(model.classifier.in features,

optim.AdamW(model.parameters(), lr=0.001)

nn.CrossEntropyLoss ()
criterion.to(device)

1)

train model(model,

model.to(device)

0.97)

lr_scheduler
pochs

model

model = models.densenetl2l(pretrained

# Loss function and optimizer

criterion
criterion
# Learning rate scheduler

optimizer
exp

gamma
model
num_e

Epoch 1/1



KeyboardInterrupt Traceback (most recent call last)

/tmp/ipykernel 251/4211721060.py in ()
11 exp lr scheduler = optim.lr scheduler.StepLR(optimizer, step size=3,
12 gamma=0.97)

---> 13 model = train model(model, criterion, optimizer, exp lr scheduler,
14 num_epochs=1)

/tmp/ipykernel 251/1795498585.py in (model, criterion, optimizer, sc
heduler, num epochs)

53 # Forward pass

54 with torch.set grad enabled(phase == 'train'):
---> 55 outputs = model(inputs)

56 loss = criterion(outputs, labels)

57 _, preds = torch.max(outputs, 1)

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1774 return self. compiled call impl(*args, **kwargs) # type: i
gnore[misc]

1775 else:
-> 1776 return self. call impl(*args, **kwargs)

1777

1778 # torchrec tests the code consistency with the following code

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1785 or global backward pre hooks or global backward hooks

1786 or global forward hooks or global forward pre hooks):
-> 1787 return forward call(*args, **kwargs)

1788

1789 result = None

/usr/local/lib/python3.12/dist-packages/torchvision/models/densenet.py in

(self, x)
211
212 def forward(self, x: Tensor) -> Tensor:
--> 213 features = self.features(x)
214 out = F.relu(features, inplace=True)
215 out = F.adaptive avg pool2d(out, (1, 1))

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1774 return self. compiled call impl(*args, **kwargs) # type: i
gnore[misc]

1775 else:
-> 1776 return self. call impl(*args, **kwargs)

1777

1778 # torchrec tests the code consistency with the following code

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)
1785 or global backward pre hooks or global backward hooks
1786 or global forward hooks or global forward pre hooks):



-> 1787 return forward call(*args, **kwargs)
1788
1789 result = None

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/container.py in
(self, input)

251 e
252 for module in self:
--> 253 input = module(input)
254 return input
255

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1774 return self. compiled call impl(*args, **kwargs) # type: i
gnore[misc]

1775 else:
-> 1776 return self. call impl(*args, **kwargs)

1777

1778 # torchrec tests the code consistency with the following code

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1785 or global backward pre hooks or global backward hooks

1786 or global forward hooks or global forward pre hooks):
-> 1787 return forward call(*args, **kwargs)

1788

1789 result = None

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/container.py in
(self, input)

251 e
252 for module in self:
--> 253 input = module(input)
254 return input
255

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1774 return self. compiled call impl(*args, **kwargs) # type: i
gnore[misc]

1775 else:
-> 1776 return self. call impl(*args, **kwargs)

1777

1778 # torchrec tests the code consistency with the following code

/usr/local/lib/python3.12/dist-packages/torch/nn/modules/module.py in
(self, *args, **kwargs)

1785 or global backward pre hooks or global backward hooks

1786 or global forward hooks or global forward pre hooks):
-> 1787 return forward call(*args, **kwargs)

1788

1789 result = None



/usr/local/lib/python3.12/dist-packages/torch/nn/modules/activation.py in
(self, input)

141 Runs the forward pass.
142 e
--> 143 return F.relu(input, inplace=self.inplace)
144
145 def extra repr(self) -> str:
/usr/local/lib/python3.12/dist-packages/torch/nn/functional.py in (input, i
nplace)
1717 return handle torch function(relu, (input,), input, inplace=inp
lace)
1718 if inplace:
-> 1719 result = torch.relu (input)
1720 else:
1721 result = torch.relu(input)
KeyboardInterrupt:

import numpy as np
import torch
from tgdm import tqdm

# Initialize lists

y true = []
y_pred = []
y proba = []

# Disable gradient calculation
with torch.no grad():
for x, y in tqdm(test loader):
X, Yy = x.to(device), y.to(device)

# Forward pass
output = model(x)

# Store true labels
y true.extend(y.cpu().numpy())

# Get predicted probabilities (softmax output)
probabilities = torch.softmax(output, dim=1) # multi-class classificec
y proba.extend(probabilities.cpu().numpy())

# Get predicted classes (argmax for final class prediction)
pred = torch.argmax(probabilities, axis=1)
y pred.extend(pred.cpu().numpy())

# Convert lists to numpy arrays
y true = np.array(y true)

y pred = np.array(y pred)

y proba = np.array(y proba)

# Evaluate the model



evaluate model("Densenetl21l", model, test loader, classes, device)

100% || 53/53 [03:13<00:00, 3.65s/it]
100% || 53/53 [02:39<00:00, 3.01s/it]
Model: Densenetl2l

Accuracy: 0.5059101654846335

Precision: 0.5650354837477259

Recall: 0.5059101654846335

Fl-score: 0.5103047264063294

Classification Report:

precision recall fl-score support

cataract 0.53 0.31 0.39 208

diabetic retinopathy 0.85 0.51 0.64 220
glaucoma 0.35 0.54 0.42 202

normal 0.52 0.65 0.58 216

accuracy 0.51 846

macro avg 0.56 0.50 0.51 846

weighted avg 0.57 0.51 0.51 846



True Label

cataract

diabetic_retinopathy -

glaucoma -

normal -

Confusion Matrix: Densenetl21l
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import numpy as np

import torch

from tgdm import tqdm

# Initialize lists

y true = []

y proba = []

y_pred = []

# Disable gradient calculation

with torch.no grad():

for x, y in tqdm

(test loader):

# Move data to device

X, y = x.to(device), y.to(device)

# Forward pass

= model(x)

output

# Store true labels

y true.extend(y.cpu().numpy())



# Get predicted probabilities (softmax output)
probabilities = torch.softmax(output, dim=1) # multi-class classificec
y proba.extend(probabilities.cpu().numpy())

# Get predicted classes (argmax for final class prediction)
pred = torch.argmax(probabilities, axis=1)
y pred.extend(pred.cpu().numpy())

# Convert lists to numpy arrays
y true = np.array(y_true)

y pred = np.array(y pred)

y proba = np.array(y proba)

# Evaluate the model
evaluate model("vggl6", model, test loader, classes, device)

100% || 53/53 [08:51<00:00, 10.03s/it]
100% || 53/53 [08:40<00:00, 9.82s/it]
Model: vgglé6

Accuracy: 0.2553191489361702

Precision: 0.06518786781349026

Recall: 0.2553191489361702

Fl-score: 0.10385863685539128

Classification Report:

precision recall fl-score support

cataract 0.00 0.00 0.00 208

diabetic retinopathy 0.00 0.00 0.00 220
glaucoma 0.00 0.00 0.00 202

normal 0.26 1.00 0.41 216

accuracy 0.26 846

macro avg 0.06 0.25 0.10 846

weighted avg 0.07 0.26 0.10 846



True Label

cataract -

diabetic_retinopathy -

glaucoma -

normal -

cataract -

Confusion Matrix: vggl6
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import numpy as np

import torch

from tgdm import tqdm

import time

# Initialize lists

y true = []

yiproba = []

y_pred = []

# start timer

= time.time()

start time

# Disable gradient calculation

with torch.no grad():

(test loader):

for x, y in tqdm

# Move data to device

X, Yy = x.to(device), y.to(device)

# Forward pass

= model(x)

output



# Store true labels

y true.extend(y.cpu().numpy())

# Get predicted probabilities (softmax output)

probabilities = torch.softmax(output, dim=1)
y proba.extend(probabilities.cpu().numpy())

# Get predicted classes (argmax)
pred = torch.argmax(probabilities, axis=1)
y pred.extend(pred.cpu().numpy())

# Convert lists to numpy arrays
y true = np.array(y true)

y pred = np.array(y pred)

y proba = np.array(y proba)

end time = time.time()

# multi-class classifice

print(f"Evaluation completed in {end time - start time:.2f} seconds.")

# Evaluate the model

evaluate model("inception v3", model, test loader, classes, device)

100% || 53/53 [08:33<00:00,

100% || 53/53 [08:36<00:00,

Model: inception v3

Accuracy: 0.2553191489361702
Precision: 0.06518786781349026
Recall: 0.2553191489361702
Fl-score: 0.10385863685539128

Classification Report:

precision
cataract 0.00
diabetic retinopathy 0.00
glaucoma 0.00
normal 0.26
accuracy
macro avg 0.06

weighted avg 0.07

9.70s/1it]
Evaluation completed in 514.00 seconds.

9.74s/it]
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