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[1]: ##Download the image dataset.

[2]: ##Splitting the dataset.

[3]: 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 tqdm import tqdm
from sklearn.metrics import confusion_matrix, accuracy_score,precision_score,␣↪recall_score, f1_score, classification_report
import matplotlib.pyplot as plt
import numpy as np
import seaborn as sns
from sklearn.metrics import roc_curve
import matplotlib.pyplot as plt
from sklearn.metrics import auc

[4]: ##Reduce image size

from PIL import Image
import os
input_root = 'dataset/'
output_root = 'output/'
resize_size = (256, 256) # Change size as needed
# Create output root if it doesn't exist
os.makedirs(output_root, exist_ok=True)
# Iterate through each class folder
for class_name in os.listdir(input_root):
class_path = os.path.join(input_root, class_name)
# Skip if it's not a directory or if it's the 'masks' folder
if not os.path.isdir(class_path) or class_name == 'masks':
continue

# Create output path for each class
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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', '.tiff')):
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_name)
try:
with Image.open(input_image_path) as img:
img = img.convert('RGB')
img = img.resize(resize_size)
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: dataset/cataract/2124_left.jpg ->output/cataract/2124_left.jpg
Processed: dataset/cataract/_393_746807.jpg ->output/cataract/_393_746807.jpg
Processed: dataset/cataract/2125_left.jpg ->output/cataract/2125_left.jpg
Processed: dataset/cataract/_182_9646286.jpg ->output/cataract/_182_9646286.jpg
Processed: dataset/cataract/_245_498355.jpg ->output/cataract/_245_498355.jpg
Processed: dataset/cataract/_35_3480407.jpg ->output/cataract/_35_3480407.jpg
Processed: dataset/cataract/_323_1448180.jpg ->output/cataract/_323_1448180.jpg
Processed: dataset/cataract/_89_2075481.jpg ->output/cataract/_89_2075481.jpg
Processed: dataset/cataract/_169_5886938.jpg ->output/cataract/_169_5886938.jpg
Processed: dataset/cataract/_84_9231607.jpg ->output/cataract/_84_9231607.jpg
Processed: dataset/cataract/553_left.jpg ->output/cataract/553_left.jpg
Processed: dataset/cataract/_351_7651498.jpg ->output/cataract/_351_7651498.jpg
Processed: dataset/cataract/_362_9739218.jpg ->output/cataract/_362_9739218.jpg
Processed: dataset/cataract/_225_8520.jpg ->output/cataract/_225_8520.jpg
Processed: dataset/cataract/_112_9621689.jpg ->output/cataract/_112_9621689.jpg
Processed: dataset/cataract/2151_right.jpg ->output/cataract/2151_right.jpg
Processed: dataset/cataract/2198_right.jpg ->output/cataract/2198_right.jpg
Processed: dataset/cataract/_222_7343969.jpg ->output/cataract/_222_7343969.jpg
Processed: dataset/cataract/2221_right.jpg ->output/cataract/2221_right.jpg
Processed: dataset/cataract/_273_7267841.jpg ->output/cataract/_273_7267841.jpg
Processed: dataset/cataract/_101_5139882.jpg ->output/cataract/_101_5139882.jpg
Processed: dataset/cataract/_243_5311552.jpg ->output/cataract/_243_5311552.jpg
Processed: dataset/cataract/_227_1163752.jpg ->output/cataract/_227_1163752.jpg
Processed: dataset/cataract/_238_358899.jpg ->output/cataract/_238_358899.jpg
Processed: dataset/cataract/_114_9773152.jpg ->output/cataract/_114_9773152.jpg
Processed: dataset/cataract/_303_1474676.jpg ->output/cataract/_303_1474676.jpg
Processed: dataset/cataract/_295_8218216.jpg ->output/cataract/_295_8218216.jpg
Processed: dataset/cataract/_283_6068531.jpg ->output/cataract/_283_6068531.jpg
Processed: dataset/cataract/_190_3033991.jpg ->output/cataract/_190_3033991.jpg
Processed: dataset/cataract/_288_8210584.jpg ->output/cataract/_288_8210584.jpg
Processed: dataset/cataract/cataract_001.png ->output/cataract/cataract_001.jpg
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Processed: dataset/cataract/cataract_015.png ->output/cataract/cataract_015.jpg
Processed: dataset/cataract/2203_left.jpg ->output/cataract/2203_left.jpg
Processed: dataset/cataract/_356_8261086.jpg ->output/cataract/_356_8261086.jpg
Processed: dataset/cataract/cataract_029.png ->output/cataract/cataract_029.jpg
Processed: dataset/cataract/cataract_028.png ->output/cataract/cataract_028.jpg
Processed: dataset/cataract/_23_9533792.jpg ->output/cataract/_23_9533792.jpg
Processed: dataset/cataract/2164_right.jpg ->output/cataract/2164_right.jpg
Processed: dataset/cataract/cataract_014.png ->output/cataract/cataract_014.jpg
Processed: dataset/cataract/_263_9418780.jpg ->output/cataract/_263_9418780.jpg
Processed: dataset/cataract/_90_4763455.jpg ->output/cataract/_90_4763455.jpg
Processed: dataset/cataract/_181_2009794.jpg ->output/cataract/_181_2009794.jpg
Processed: dataset/cataract/691_left.jpg ->output/cataract/691_left.jpg
Processed: dataset/cataract/1484_right.jpg ->output/cataract/1484_right.jpg
Processed: dataset/cataract/1167_right.jpg ->output/cataract/1167_right.jpg
Processed: dataset/cataract/_59_8958387.jpg ->output/cataract/_59_8958387.jpg
Processed: dataset/cataract/_114_3613830.jpg ->output/cataract/_114_3613830.jpg
Processed: dataset/cataract/_268_8496846.jpg ->output/cataract/_268_8496846.jpg
Processed: dataset/cataract/_48_7953833.jpg ->output/cataract/_48_7953833.jpg
Processed: dataset/cataract/_144_6424765.jpg ->output/cataract/_144_6424765.jpg
Processed: dataset/cataract/465_left.jpg ->output/cataract/465_left.jpg
Processed: dataset/cataract/_103_5897328.jpg ->output/cataract/_103_5897328.jpg
Processed: dataset/cataract/_274_6913203.jpg ->output/cataract/_274_6913203.jpg
Processed: dataset/cataract/_274_8144937.jpg ->output/cataract/_274_8144937.jpg
Processed: dataset/cataract/2189_left.jpg ->output/cataract/2189_left.jpg
Processed: dataset/cataract/_249_4807123.jpg ->output/cataract/_249_4807123.jpg
Processed: dataset/cataract/_326_3940502.jpg ->output/cataract/_326_3940502.jpg
Processed: dataset/cataract/2153_left.jpg ->output/cataract/2153_left.jpg
Processed: dataset/cataract/2152_left.jpg ->output/cataract/2152_left.jpg
Processed: dataset/cataract/_332_5964742.jpg ->output/cataract/_332_5964742.jpg
Processed: dataset/cataract/_86_4443360.jpg ->output/cataract/_86_4443360.jpg
Processed: dataset/cataract/1435_left.jpg ->output/cataract/1435_left.jpg
Processed: dataset/cataract/_223_4290439.jpg ->output/cataract/_223_4290439.jpg
Processed: dataset/cataract/_67_2701502.jpg ->output/cataract/_67_2701502.jpg
Processed: dataset/cataract/_54_2420057.jpg ->output/cataract/_54_2420057.jpg
Processed: dataset/cataract/_121_3847336.jpg ->output/cataract/_121_3847336.jpg
Processed: dataset/cataract/_113_1734230.jpg ->output/cataract/_113_1734230.jpg
Processed: dataset/cataract/1490_right.jpg ->output/cataract/1490_right.jpg
Processed: dataset/cataract/_332_9730811.jpg ->output/cataract/_332_9730811.jpg
Processed: dataset/cataract/2170_right.jpg ->output/cataract/2170_right.jpg
Processed: dataset/cataract/_47_4608506.jpg ->output/cataract/_47_4608506.jpg
Processed: dataset/cataract/_20_6629557.jpg ->output/cataract/_20_6629557.jpg
Processed: dataset/cataract/_31_8523261.jpg ->output/cataract/_31_8523261.jpg
Processed: dataset/cataract/2126_right.jpg ->output/cataract/2126_right.jpg
Processed: dataset/cataract/2209_left.jpg ->output/cataract/2209_left.jpg
Processed: dataset/cataract/_66_9729796.jpg ->output/cataract/_66_9729796.jpg
Processed: dataset/cataract/726_right.jpg ->output/cataract/726_right.jpg
Processed: dataset/cataract/2167_left.jpg ->output/cataract/2167_left.jpg
Processed: dataset/cataract/_370_5205357.jpg ->output/cataract/_370_5205357.jpg

3



Processed: dataset/cataract/2195_right.jpg ->output/cataract/2195_right.jpg
Processed: dataset/cataract/2166_left.jpg ->output/cataract/2166_left.jpg
Processed: dataset/cataract/_176_4641501.jpg ->output/cataract/_176_4641501.jpg
Processed: dataset/cataract/_148_6795884.jpg ->output/cataract/_148_6795884.jpg
Processed: dataset/cataract/_312_2776118.jpg ->output/cataract/_312_2776118.jpg
Processed: dataset/cataract/_375_8898265.jpg ->output/cataract/_375_8898265.jpg
Processed: dataset/cataract/_93_7584804.jpg ->output/cataract/_93_7584804.jpg
Processed: dataset/cataract/112_right.jpg ->output/cataract/112_right.jpg
Processed: dataset/cataract/_37_7526265.jpg ->output/cataract/_37_7526265.jpg
Processed: dataset/cataract/_64_2615880.jpg ->output/cataract/_64_2615880.jpg
Processed: dataset/cataract/_214_5569507.jpg ->output/cataract/_214_5569507.jpg
Processed: dataset/cataract/2240_left.jpg ->output/cataract/2240_left.jpg
Processed: dataset/cataract/2181_right.jpg ->output/cataract/2181_right.jpg
Processed: dataset/cataract/2241_left.jpg ->output/cataract/2241_left.jpg
Processed: dataset/cataract/_232_6943070.jpg ->output/cataract/_232_6943070.jpg
Processed: dataset/cataract/_77_938150.jpg ->output/cataract/_77_938150.jpg
Processed: dataset/cataract/_309_9754398.jpg ->output/cataract/_309_9754398.jpg
Processed: dataset/cataract/_289_683957.jpg ->output/cataract/_289_683957.jpg
Processed: dataset/cataract/218_right.jpg ->output/cataract/218_right.jpg
Processed: dataset/cataract/_267_6890587.jpg ->output/cataract/_267_6890587.jpg
Processed: dataset/cataract/_227_498752.jpg ->output/cataract/_227_498752.jpg
Processed: dataset/cataract/_117_6521529.jpg ->output/cataract/_117_6521529.jpg
Processed: dataset/cataract/cataract_016.png ->output/cataract/cataract_016.jpg
Processed: dataset/cataract/2074_right.jpg ->output/cataract/2074_right.jpg
Processed: dataset/cataract/_52_7569766.jpg ->output/cataract/_52_7569766.jpg
Processed: dataset/cataract/2242_right.jpg ->output/cataract/2242_right.jpg
Processed: dataset/cataract/cataract_002.png ->output/cataract/cataract_002.jpg
Processed: dataset/cataract/_195_3247880.jpg ->output/cataract/_195_3247880.jpg
Processed: dataset/cataract/_293_1732996.jpg ->output/cataract/_293_1732996.jpg
Processed: dataset/cataract/769_right.jpg ->output/cataract/769_right.jpg
Processed: dataset/cataract/cataract_003.png ->output/cataract/cataract_003.jpg
Processed: dataset/cataract/_342_2775386.jpg ->output/cataract/_342_2775386.jpg
Processed: dataset/cataract/_236_9551809.jpg ->output/cataract/_236_9551809.jpg
Processed: dataset/cataract/cataract_017.png ->output/cataract/cataract_017.jpg
Processed: dataset/cataract/_97_761368.jpg ->output/cataract/_97_761368.jpg
Processed: dataset/cataract/2169_right.jpg ->output/cataract/2169_right.jpg
Processed: dataset/cataract/2236_left.jpg ->output/cataract/2236_left.jpg
Processed: dataset/cataract/_48_1110786.jpg ->output/cataract/_48_1110786.jpg
Processed: dataset/cataract/_365_6266228.jpg ->output/cataract/_365_6266228.jpg
Processed: dataset/cataract/2219_right.jpg ->output/cataract/2219_right.jpg
Processed: dataset/cataract/_399_6667595.jpg ->output/cataract/_399_6667595.jpg
Processed: dataset/cataract/2159_left.jpg ->output/cataract/2159_left.jpg
Processed: dataset/cataract/_168_2726147.jpg ->output/cataract/_168_2726147.jpg
Processed: dataset/cataract/2158_left.jpg ->output/cataract/2158_left.jpg
Processed: dataset/cataract/824_left.jpg ->output/cataract/824_left.jpg
Processed: dataset/cataract/2113_right.jpg ->output/cataract/2113_right.jpg
Processed: dataset/cataract/_297_3925010.jpg ->output/cataract/_297_3925010.jpg
Processed: dataset/cataract/_97_6398110.jpg ->output/cataract/_97_6398110.jpg
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Processed: dataset/cataract/_104_4607170.jpg ->output/cataract/_104_4607170.jpg
Processed: dataset/cataract/477_right.jpg ->output/cataract/477_right.jpg
Processed: dataset/cataract/_184_5733369.jpg ->output/cataract/_184_5733369.jpg
Processed: dataset/cataract/_56_3359017.jpg ->output/cataract/_56_3359017.jpg
Processed: dataset/cataract/_257_8575584.jpg ->output/cataract/_257_8575584.jpg
Processed: dataset/cataract/2182_left.jpg ->output/cataract/2182_left.jpg
Processed: dataset/cataract/_157_2679833.jpg ->output/cataract/_157_2679833.jpg
Processed: dataset/cataract/2183_left.jpg ->output/cataract/2183_left.jpg
Processed: dataset/cataract/_315_3140714.jpg ->output/cataract/_315_3140714.jpg
Processed: dataset/cataract/_213_1709362.jpg ->output/cataract/_213_1709362.jpg
Processed: dataset/cataract/2110_left.jpg ->output/cataract/2110_left.jpg
Processed: dataset/cataract/2111_left.jpg ->output/cataract/2111_left.jpg
Processed: dataset/cataract/_75_6801378.jpg ->output/cataract/_75_6801378.jpg
Processed: dataset/cataract/254_left.jpg ->output/cataract/254_left.jpg
Processed: dataset/cataract/1454_right.jpg ->output/cataract/1454_right.jpg
Processed: dataset/cataract/_4_1244424.jpg ->output/cataract/_4_1244424.jpg
Processed: dataset/cataract/_270_651748.jpg ->output/cataract/_270_651748.jpg
Processed: dataset/cataract/2097_right.jpg ->output/cataract/2097_right.jpg
Processed: dataset/cataract/2118_right.jpg ->output/cataract/2118_right.jpg
Processed: dataset/cataract/_193_4841605.jpg ->output/cataract/_193_4841605.jpg
Processed: dataset/cataract/_6_4834075.jpg ->output/cataract/_6_4834075.jpg
Processed: dataset/cataract/2215_left.jpg ->output/cataract/2215_left.jpg
Processed: dataset/cataract/_21_4533748.jpg ->output/cataract/_21_4533748.jpg
Processed: dataset/cataract/_260_4628277.jpg ->output/cataract/_260_4628277.jpg
Processed: dataset/cataract/_70_3464173.jpg ->output/cataract/_70_3464173.jpg
Processed: dataset/cataract/_77_2197698.jpg ->output/cataract/_77_2197698.jpg
Processed: dataset/cataract/_230_9762004.jpg ->output/cataract/_230_9762004.jpg
Processed: dataset/cataract/_311_4402042.jpg ->output/cataract/_311_4402042.jpg
Processed: dataset/cataract/2162_right.jpg ->output/cataract/2162_right.jpg
Processed: dataset/cataract/_305_9499345.jpg ->output/cataract/_305_9499345.jpg
Processed: dataset/cataract/2212_right.jpg ->output/cataract/2212_right.jpg
Processed: dataset/cataract/_168_4661031.jpg ->output/cataract/_168_4661031.jpg
Processed: dataset/cataract/_73_1828688.jpg ->output/cataract/_73_1828688.jpg
Processed: dataset/cataract/_105_5956883.jpg ->output/cataract/_105_5956883.jpg
Processed: dataset/cataract/_329_4545620.jpg ->output/cataract/_329_4545620.jpg
Processed: dataset/cataract/_135_5639464.jpg ->output/cataract/_135_5639464.jpg
Processed: dataset/cataract/_323_2492245.jpg ->output/cataract/_323_2492245.jpg
Processed: dataset/cataract/119_left.jpg ->output/cataract/119_left.jpg
Processed: dataset/cataract/_254_9630074.jpg ->output/cataract/_254_9630074.jpg
Processed: dataset/cataract/_102_3990401.jpg ->output/cataract/_102_3990401.jpg
Processed: dataset/cataract/2206_right.jpg ->output/cataract/2206_right.jpg
Processed: dataset/cataract/_11_7158929.jpg ->output/cataract/_11_7158929.jpg
Processed: dataset/cataract/_66_625523.jpg ->output/cataract/_66_625523.jpg
Processed: dataset/cataract/_130_3561448.jpg ->output/cataract/_130_3561448.jpg
Processed: dataset/cataract/_162_3770706.jpg ->output/cataract/_162_3770706.jpg
Processed: dataset/cataract/2176_right.jpg ->output/cataract/2176_right.jpg
Processed: dataset/cataract/2133_left.jpg ->output/cataract/2133_left.jpg
Processed: dataset/cataract/2132_left.jpg ->output/cataract/2132_left.jpg
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Processed: dataset/cataract/_131_863673.jpg ->output/cataract/_131_863673.jpg
Processed: dataset/cataract/cataract_013.png ->output/cataract/cataract_013.jpg
Processed: dataset/cataract/cataract_007.png ->output/cataract/cataract_007.jpg
Processed: dataset/cataract/_40_4103987.jpg ->output/cataract/_40_4103987.jpg
Processed: dataset/cataract/_161_3798587.jpg ->output/cataract/_161_3798587.jpg
Processed: dataset/cataract/cataract_006.png ->output/cataract/cataract_006.jpg
Processed: dataset/cataract/_184_5953446.jpg ->output/cataract/_184_5953446.jpg
Processed: dataset/cataract/cataract_012.png ->output/cataract/cataract_012.jpg
Processed: dataset/cataract/_54_6540326.jpg ->output/cataract/_54_6540326.jpg
Processed: dataset/cataract/_8_7059542.jpg ->output/cataract/_8_7059542.jpg
Processed: dataset/cataract/2227_right.jpg ->output/cataract/2227_right.jpg
Processed: dataset/cataract/2157_right.jpg ->output/cataract/2157_right.jpg
Processed: dataset/cataract/2144_left.jpg ->output/cataract/2144_left.jpg
Processed: dataset/cataract/2145_left.jpg ->output/cataract/2145_left.jpg
Processed: dataset/cataract/_361_423366.jpg ->output/cataract/_361_423366.jpg
Processed: dataset/cataract/_218_687151.jpg ->output/cataract/_218_687151.jpg
Processed: dataset/cataract/_248_8765348.jpg ->output/cataract/_248_8765348.jpg
Processed: dataset/cataract/_353_3624065.jpg ->output/cataract/_353_3624065.jpg
Processed: dataset/cataract/_378_2183024.jpg ->output/cataract/_378_2183024.jpg
Processed: dataset/cataract/_335_2109396.jpg ->output/cataract/_335_2109396.jpg
Processed: dataset/cataract/_298_5577948.jpg ->output/cataract/_298_5577948.jpg
Processed: dataset/cataract/2139_right.jpg ->output/cataract/2139_right.jpg
Processed: dataset/cataract/_358_1004212.jpg ->output/cataract/_358_1004212.jpg
Processed: dataset/cataract/2262_left.jpg ->output/cataract/2262_left.jpg
Processed: dataset/cataract/2143_right.jpg ->output/cataract/2143_right.jpg
Processed: dataset/cataract/2233_right.jpg ->output/cataract/2233_right.jpg
Processed: dataset/cataract/_182_8895927.jpg ->output/cataract/_182_8895927.jpg
Processed: dataset/cataract/_126_4964568.jpg ->output/cataract/_126_4964568.jpg
Processed: dataset/cataract/_44_8713938.jpg ->output/cataract/_44_8713938.jpg
Processed: dataset/cataract/_61_3633947.jpg ->output/cataract/_61_3633947.jpg
Processed: dataset/cataract/_108_8917257.jpg ->output/cataract/_108_8917257.jpg
Processed: dataset/cataract/2115_right.jpg ->output/cataract/2115_right.jpg
Processed: dataset/cataract/_46_4314985.jpg ->output/cataract/_46_4314985.jpg
Processed: dataset/cataract/2138_left.jpg ->output/cataract/2138_left.jpg
Processed: dataset/cataract/_22_2368616.jpg ->output/cataract/_22_2368616.jpg
Processed: dataset/cataract/_81_5591649.jpg ->output/cataract/_81_5591649.jpg
Processed: dataset/cataract/_288_9182789.jpg ->output/cataract/_288_9182789.jpg
Processed: dataset/cataract/_160_9941636.jpg ->output/cataract/_160_9941636.jpg
Processed: dataset/cataract/_173_6477739.jpg ->output/cataract/_173_6477739.jpg
Processed: dataset/cataract/_136_4030185.jpg ->output/cataract/_136_4030185.jpg
Processed: dataset/cataract/24_right.jpg ->output/cataract/24_right.jpg
Processed: dataset/cataract/2170_left.jpg ->output/cataract/2170_left.jpg
Processed: dataset/cataract/2171_left.jpg ->output/cataract/2171_left.jpg
Processed: dataset/cataract/_5_9005506.jpg ->output/cataract/_5_9005506.jpg
Processed: dataset/cataract/_295_558295.jpg ->output/cataract/_295_558295.jpg
Processed: dataset/cataract/_311_3993772.jpg ->output/cataract/_311_3993772.jpg
Processed: dataset/cataract/_63_4246818.jpg ->output/cataract/_63_4246818.jpg
Processed: dataset/cataract/_163_2414975.jpg ->output/cataract/_163_2414975.jpg
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Processed: dataset/cataract/2101_right.jpg ->output/cataract/2101_right.jpg
Processed: dataset/cataract/594_left.jpg ->output/cataract/594_left.jpg
Processed: dataset/cataract/cataract_038.png ->output/cataract/cataract_038.jpg
Processed: dataset/cataract/1102_right.jpg ->output/cataract/1102_right.jpg
Processed: dataset/cataract/cataract_004.png ->output/cataract/cataract_004.jpg
Processed: dataset/cataract/cataract_010.png ->output/cataract/cataract_010.jpg
Processed: dataset/cataract/1484_left.jpg ->output/cataract/1484_left.jpg
Processed: dataset/cataract/cataract_011.png ->output/cataract/cataract_011.jpg
Processed: dataset/cataract/_189_1773149.jpg ->output/cataract/_189_1773149.jpg
Processed: dataset/cataract/2107_left.jpg ->output/cataract/2107_left.jpg
Processed: dataset/cataract/2193_right.jpg ->output/cataract/2193_right.jpg
Processed: dataset/cataract/cataract_005.png ->output/cataract/cataract_005.jpg
Processed: dataset/cataract/_385_4113427.jpg ->output/cataract/_385_4113427.jpg
Processed: dataset/cataract/_228_2229739.jpg ->output/cataract/_228_2229739.jpg
Processed: dataset/cataract/cataract_039.png ->output/cataract/cataract_039.jpg
Processed: dataset/cataract/_113_2699140.jpg ->output/cataract/_113_2699140.jpg
Processed: dataset/cataract/_172_5595526.jpg ->output/cataract/_172_5595526.jpg
Processed: dataset/cataract/_60_7070159.jpg ->output/cataract/_60_7070159.jpg
Processed: dataset/cataract/_134_4903477.jpg ->output/cataract/_134_4903477.jpg
Processed: dataset/cataract/_314_8133392.jpg ->output/cataract/_314_8133392.jpg
Processed: dataset/cataract/2120_right.jpg ->output/cataract/2120_right.jpg
Processed: dataset/cataract/2195_left.jpg ->output/cataract/2195_left.jpg
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Processed: dataset/glaucoma/2074_left.jpg ->output/glaucoma/2074_left.jpg
Processed: dataset/glaucoma/1284_right.jpg ->output/glaucoma/1284_right.jpg
Processed: dataset/glaucoma/1259_right.jpg ->output/glaucoma/1259_right.jpg
Processed: dataset/glaucoma/1290_right.jpg ->output/glaucoma/1290_right.jpg
Processed: dataset/glaucoma/Glaucoma_086.png ->output/glaucoma/Glaucoma_086.jpg
Processed: dataset/glaucoma/_400_1780834.jpg ->output/glaucoma/_400_1780834.jpg
Processed: dataset/glaucoma/Glaucoma_092.png ->output/glaucoma/Glaucoma_092.jpg
Processed: dataset/glaucoma/1959_left.jpg ->output/glaucoma/1959_left.jpg
Processed: dataset/glaucoma/Glaucoma_079.png ->output/glaucoma/Glaucoma_079.jpg
Processed: dataset/glaucoma/_383_1676788.jpg ->output/glaucoma/_383_1676788.jpg
Processed: dataset/glaucoma/_182_8751077.jpg ->output/glaucoma/_182_8751077.jpg
Processed: dataset/glaucoma/Glaucoma_045.png ->output/glaucoma/Glaucoma_045.jpg
Processed: dataset/glaucoma/Glaucoma_051.png ->output/glaucoma/Glaucoma_051.jpg
Processed: dataset/glaucoma/1365_right.jpg ->output/glaucoma/1365_right.jpg
Processed: dataset/glaucoma/_57_1814825.jpg ->output/glaucoma/_57_1814825.jpg
Processed: dataset/glaucoma/_120_7704110.jpg ->output/glaucoma/_120_7704110.jpg
Processed: dataset/glaucoma/_44_8455804.jpg ->output/glaucoma/_44_8455804.jpg
Processed: dataset/glaucoma/_161_1354200.jpg ->output/glaucoma/_161_1354200.jpg
Processed: dataset/glaucoma/1269_left.jpg ->output/glaucoma/1269_left.jpg
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Processed: dataset/glaucoma/_233_3404764.jpg ->output/glaucoma/_233_3404764.jpg
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Processed: dataset/glaucoma/_255_4450651.jpg ->output/glaucoma/_255_4450651.jpg
Processed: dataset/glaucoma/1424_left.jpg ->output/glaucoma/1424_left.jpg
Processed: dataset/glaucoma/_249_6890690.jpg ->output/glaucoma/_249_6890690.jpg
Processed: dataset/glaucoma/_206_5637335.jpg ->output/glaucoma/_206_5637335.jpg
Processed: dataset/glaucoma/Glaucoma_050.png ->output/glaucoma/Glaucoma_050.jpg
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Processed: dataset/glaucoma/Glaucoma_093.png ->output/glaucoma/Glaucoma_093.jpg
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Processed: dataset/glaucoma/_46_8083273.jpg ->output/glaucoma/_46_8083273.jpg
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Processed: dataset/glaucoma/_103_1487378.jpg ->output/glaucoma/_103_1487378.jpg
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Processed: dataset/glaucoma/_286_2346496.jpg ->output/glaucoma/_286_2346496.jpg
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Processed: dataset/glaucoma/_72_3474284.jpg ->output/glaucoma/_72_3474284.jpg
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Processed: dataset/glaucoma/_200_8005975.jpg ->output/glaucoma/_200_8005975.jpg
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Processed: dataset/glaucoma/_59_9153525.jpg ->output/glaucoma/_59_9153525.jpg
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Processed: dataset/glaucoma/583_right.jpg ->output/glaucoma/583_right.jpg
Processed: dataset/glaucoma/_93_8742749.jpg ->output/glaucoma/_93_8742749.jpg
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Processed: dataset/glaucoma/1261_right.jpg ->output/glaucoma/1261_right.jpg
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Processed: dataset/glaucoma/_67_4921455.jpg ->output/glaucoma/_67_4921455.jpg
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Processed: dataset/glaucoma/_37_8813329.jpg ->output/glaucoma/_37_8813329.jpg
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Processed: dataset/glaucoma/Glaucoma_043.png ->output/glaucoma/Glaucoma_043.jpg
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Processed: dataset/glaucoma/1210_right.jpg ->output/glaucoma/1210_right.jpg
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Processed: dataset/glaucoma/1970_left.jpg ->output/glaucoma/1970_left.jpg
Processed: dataset/glaucoma/_266_8920656.jpg ->output/glaucoma/_266_8920656.jpg
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Processed: dataset/glaucoma/Glaucoma_056.png ->output/glaucoma/Glaucoma_056.jpg
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Processed: dataset/glaucoma/_12_3840622.jpg ->output/glaucoma/_12_3840622.jpg
Processed: dataset/glaucoma/1392_left.jpg ->output/glaucoma/1392_left.jpg
Processed: dataset/glaucoma/_71_9012457.jpg ->output/glaucoma/_71_9012457.jpg
Processed: dataset/glaucoma/_241_994470.jpg ->output/glaucoma/_241_994470.jpg
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Processed: dataset/glaucoma/Glaucoma_040.png ->output/glaucoma/Glaucoma_040.jpg
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Processed: dataset/normal/2500_right.jpg ->output/normal/2500_right.jpg
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Processed: dataset/normal/3353_left.jpg ->output/normal/3353_left.jpg
Processed: dataset/normal/3352_left.jpg ->output/normal/3352_left.jpg
Processed: dataset/normal/2554_left.jpg ->output/normal/2554_left.jpg
Processed: dataset/normal/2732_left.jpg ->output/normal/2732_left.jpg

[5]: ## Splitting data

[6]: import os, shutil
from sklearn.model_selection import train_test_split
original_dataset_dir = 'output'
base_dir = 'new dataset'
train_dir = os.path.join(base_dir, 'train')
validation_dir = os.path.join(base_dir, 'validation')
test_dir = os.path.join(base_dir, 'test')
for dir in [train_dir, validation_dir, test_dir]:
os.makedirs(dir, exist_ok=True)
train_ratio, validation_ratio, test_ratio = 0.7, 0.1, 0.2
def split_and_copy_files(class_dir, dest_base_dir):
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))]
train_images, temp_images = train_test_split(all_images,test_size=(1 -␣↪train_ratio), random_state=42)
validation_images, test_images =␣↪train_test_split(temp_images,test_size=test_ratio/(validation_ratio +␣↪test_ratio), random_state=42)
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 to all class subfolders
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)

[7]: #Getting name of classes in dataset
def get_classes(data_dir):
all_data = datasets.ImageFolder(data_dir)
return all_data.classes
classes = get_classes("new dataset/test")
print(classes, len(classes))

['cataract', 'diabetic_retinopathy', 'glaucoma', 'normal'] 4

[8]: ##Applying data augmentation.
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[9]: def get_data_loaders(data_dir, batch_size, train=False):
"""Prepare data loaders for training, validation, and testing."""
if train:
# Data augmentation for training
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])])

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])])
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 loaders
dataset_path = "new dataset"
batch_size = 32
(train_loader, train_data_len) = get_data_loaders(dataset_path,
batch_size, train=True)
(val_loader, test_loader, valid_data_len, test_data_len) =␣↪get_data_loaders(dataset_path, batch_size, train=False)
classes = get_classes("new dataset/train")
num_classes = len(classes)
dataloaders = {"train": train_loader, "val": val_loader}
dataset_sizes = {"train": train_data_len, "val": valid_data_len}
# Device setup
device = torch.device('cuda' if torch.cuda.is_available() else 'cpu')
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[10]: #efficientnet_b0

[11]: # Load the pre-trained Inception-v3 model
model = models.efficientnet_b0(pretrained=True)
# Update the fully connected layer for the number of classes
model.classifier[1] = 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(), lr=0.001)
# Learning rate scheduler
exp_lr_scheduler = optim.lr_scheduler.StepLR(optimizer, step_size=3,gamma=0.97)
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']:
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)
# Handle auxiliary logits for Inception-v3
if isinstance(outputs, tuple) or hasattr(outputs,"logits"):

main_outputs = outputs.logits if hasattr(outputs, "logits") else␣↪outputs[0]
aux_outputs = outputs.aux_logits if hasattr(outputs, "aux_logits") else␣↪None
loss = criterion(main_outputs, labels)
if aux_outputs is not None: # Add auxiliary loss if present
loss += 0.4 * criterion(aux_outputs,labels)

else:
main_outputs = outputs
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loss = criterion(main_outputs, labels)
_, preds = torch.max(main_outputs, 1) # Extract predictions from logits

# Backward pass and optimization 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)

# 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}")

return model

[12]: ##Training and testing models.

[13]: model = train_model(model, criterion, optimizer, exp_lr_scheduler,num_epochs=2)

def evaluate_model(model_name, y_true, y_pred, classes):

accuracy = accuracy_score(y_true, y_pred)
precision = precision_score(y_true, y_pred, average='weighted')
recall = recall_score(y_true, y_pred, average='weighted')
f1 = f1_score(y_true, y_pred, average='weighted')
cm = confusion_matrix(y_true, y_pred)

print("Accuracy:", accuracy)
print("Precision :", precision)
print("Recall:", recall)
print("F1-score:" , f1)

print("Classification Report:")
print(classification_report(y_true, y_pred))

# Plot confusion matrix
plt.figure(figsize=(6, 5))
sns.heatmap(cm, annot=True, fmt='d', cmap='Blues',xticklabels=classes,␣↪yticklabels=classes)
plt.xlabel("Predicted Label")
plt.ylabel("True Label")
plt.title("Confusion Matrix")
plt.show()
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y_true = []
y_proba = []
y_pred = []
# Disable gradient calculation
with torch.no_grad():
for x, y in tqdm(test_loader):
# Forward pass
output = model(x.to(device))
# Store true labels
y_true.extend(y.numpy())
# Get predicted probabilities (softmax output)
probabilities = torch.softmax(output, dim=1) # Assuming it's a multi-class␣↪classification

y_proba.extend(probabilities.cpu().numpy()) # Store probabilities

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

# Convert to numpy arrays for further processing
y_true = np.array(y_true)
y_proba = np.array(y_proba)
y_pred = np.array(y_pred)

Epoch 1/2
----------
train Loss: 0.5150 Acc:0.8132
val Loss: 0.3759 Acc:0.8626
Epoch 2/2
----------
train Loss: 0.3262 Acc:0.8776
val Loss: 0.2109 Acc:0.9171

100%|฀฀฀฀฀฀฀฀฀฀| 27/27 [02:24<00:00, 5.34s/it]

[14]: evaluate_model("efficientnet_b0", y_true, y_pred,classes)

Accuracy: 0.9066193853427896
Precision : 0.9078029397178333
Recall: 0.9066193853427896
F1-score: 0.9070764752133966
Classification Report:

precision recall f1-score support

0 0.90 0.91 0.91 208
1 1.00 0.96 0.98 220
2 0.86 0.86 0.86 202
3 0.86 0.89 0.88 216
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accuracy 0.91 846
macro avg 0.91 0.91 0.91 846

weighted avg 0.91 0.91 0.91 846

Using Resnet18

[15]: from torchvision import models
import torch.nn as nn
import torch.optim as optim
# Initialize ResNet-18 from scratch (no pretrained weights)
model = models.resnet18(pretrained=False)
# Replace the final fully connected layer to match the number of output classes
model.fc = nn.Linear(model.fc.in_features, num_classes)
model = model.to(device)
criterion = nn.CrossEntropyLoss()
criterion = criterion.to(device)
optimizer = optim.AdamW(model.parameters(), lr=0.001)
# Learning rate scheduler
exp_lr_scheduler = optim.lr_scheduler.StepLR(optimizer, step_size=3,gamma=0.97)
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model = train_model(model, criterion, optimizer, exp_lr_scheduler,num_epochs=2)

Epoch 1/2
----------
train Loss: 1.2390 Acc:0.4602
val Loss: 1.0994 Acc:0.5024
Epoch 2/2
----------
train Loss: 1.0206 Acc:0.5429
val Loss: 1.7951 Acc:0.3578

[16]: y_true = []
y_proba = []
y_pred = []
# Disable gradient calculation
with torch.no_grad():
for x, y in tqdm(test_loader):
# Forward pass
output = model(x.to(device))
# Store true labels
y_true.extend(y.numpy())
# Get predicted probabilities (softmax output)
probabilities = torch.softmax(output, dim=1) # Assuming it's a multi-class␣↪classification
y_proba.extend(probabilities.cpu().numpy()) # Storeprobabilities
# Get predicted classes (argmax for final class prediction)
pred = torch.argmax(probabilities, axis=1).cpu().numpy()
y_pred.extend(pred)

# Convert to numpy arrays for further processing
y_true = np.array(y_true)
y_proba = np.array(y_proba)
y_pred = np.array(y_pred)
evaluate_model("Resnet18", y_true, y_pred,classes)

100%|฀฀฀฀฀฀฀฀฀฀| 27/27 [01:03<00:00, 2.34s/it]

Accuracy: 0.37115839243498816
Precision : 0.3648861198686138
Recall: 0.37115839243498816
F1-score: 0.29569468301587065
Classification Report:

precision recall f1-score support

0 0.74 0.24 0.36 208
1 0.32 0.93 0.48 220
2 0.41 0.30 0.35 202
3 0.00 0.00 0.00 216

accuracy 0.37 846
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macro avg 0.37 0.37 0.30 846
weighted avg 0.36 0.37 0.30 846

Using Densenet121

[17]: model = models.densenet121(pretrained=False)
# Replace the classifier to match the number of output classes
model.classifier = nn.Linear(model.classifier.in_features,
num_classes)
model = model.to(device)
# Loss function and optimizer
criterion = nn.CrossEntropyLoss()
criterion = criterion.to(device)
optimizer = optim.AdamW(model.parameters(), lr=0.001)

# Learning rate scheduler
exp_lr_scheduler = optim.lr_scheduler.StepLR(optimizer, step_size=3,gamma=0.97)
model = train_model(model, criterion, optimizer, exp_lr_scheduler,num_epochs=1)
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Epoch 1/1
----------
train Loss: 1.1814 Acc:0.4656
val Loss: 1.7905 Acc:0.4550

[18]: y_true = []
y_proba = []
y_pred = []
# Disable gradient calculation
with torch.no_grad():
for x, y in tqdm(test_loader):
# Forward pass
output = model(x.to(device))

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

# Get predicted probabilities (softmax output)
probabilities = torch.softmax(output, dim=1) # Assuming it's a multi-class␣↪classification
y_proba.extend(probabilities.cpu().numpy()) # Store probabilities

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

# Convert to numpy arrays for further processing
y_true = np.array(y_true)
y_pred = np.array(y_pred)
evaluate_model("Densenet121", y_true, y_pred,classes)

100%|฀฀฀฀฀฀฀฀฀฀| 27/27 [03:38<00:00, 8.11s/it]

Accuracy: 0.425531914893617
Precision : 0.4352876760851069
Recall: 0.425531914893617
F1-score: 0.3759424645257447
Classification Report:

precision recall f1-score support

0 0.34 0.88 0.49 208
1 0.97 0.45 0.61 220
2 0.00 0.00 0.00 202
3 0.39 0.37 0.38 216

accuracy 0.43 846
macro avg 0.42 0.42 0.37 846

weighted avg 0.44 0.43 0.38 846
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Using vgg16

[19]: # Initialize VGG16 from scratch (no pretrained weights)
model = models.vgg16(pretrained=False)
# Replace the classifier to match the number of output classes
model.classifier[6] = nn.Linear(model.classifier[6].in_features,
num_classes)
model = model.to(device)
# Loss function and optimizer
criterion = nn.CrossEntropyLoss()
criterion = criterion.to(device)
optimizer = optim.AdamW(model.parameters(), lr=0.001)
# Learning rate scheduler
exp_lr_scheduler = optim.lr_scheduler.StepLR(optimizer, step_size=3,gamma=0.97)
model = train_model(model, criterion, optimizer, exp_lr_scheduler,num_epochs=1)

Epoch 1/1
----------
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train Loss: 6.5883 Acc:0.2448
val Loss: 1.3862 Acc:0.2607

[20]: y_true = []
y_proba = []
y_pred = []
# Disable gradient calculation
with torch.no_grad():
for x, y in tqdm(test_loader):
# Forward pass
output = model(x.to(device))

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

# Get predicted probabilities (softmax output)
probabilities = torch.softmax(output, dim=1) # Assuming it's a multi-class␣↪classification
y_proba.extend(probabilities.cpu().numpy()) # Store probabilities

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

# Convert to numpy arrays for further processing
y_true = np.array(y_true)
y_pred = np.array(y_pred)
evaluate_model("vgg16", y_true, y_pred,classes)

100%|฀฀฀฀฀฀฀฀฀฀| 27/27 [03:30<00:00, 7.79s/it]

Accuracy: 0.26004728132387706
Precision : 0.06762458852393965
Recall: 0.26004728132387706
F1-score: 0.10733658891417064
Classification Report:

precision recall f1-score support

0 0.00 0.00 0.00 208
1 0.26 1.00 0.41 220
2 0.00 0.00 0.00 202
3 0.00 0.00 0.00 216

accuracy 0.26 846
macro avg 0.07 0.25 0.10 846

weighted avg 0.07 0.26 0.11 846

123



[1]: ##Convert ipynb to pdf and then upload pdf file
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