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k1 NEEEE
HH EHHRE (n=26) i SMI # (n=26)
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Il (BRER )
BMI : Body Mass Index
SMI : Skeletal Muscle Index
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Appendix

import os
import time
import copy

import torch

import torch.nn as nn

import torch.optim as optim

from torch.utils.data import DatalLoader, random_split
from torchvision import datasets, models, transforms
import optuna

import matplotlib.pyplot as plt

from cnn_finetune import make_model
import csv

import calc_img

device = torch.device("cuda:0" if torch.cuda.s_available() else "cpu')

def plot_result(phase,x,y_tloss,y_tacc,y_eloss,y_eacc):
plt.clf()
plt.subplot(211)
plt.plot(x,y_tloss,"-" color="b"label="Train')
plt.plot(x,y_eloss,"-" color="r"label="val)
plt.title('Loss")
pltlegend()

plt.subplot(212)

plt.plot(x,y_tacc,"" color="b"label="Train')
plt.plot(x,y_eacc,"-" color="r"label="val)
plt.title("Accuracy")

pltlegend()

plt.tight_layout()
plt.draw()
return

def prepare_dataset(dataset, val_split=0.3):
print(dataset.class_to_idx)
dataset_size = len(dataset)
train_size = int(dataset_size * 0.6)
val_size = int(dataset_size * 0.2)
test_size = dataset_size - train_size - val_size
print(train size: ' + str(train_size))
print('val size: ' + str(val_size))
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print(test size: ' + str(test_size))
train, val, test = random_split(dataset, [train_size, val_size, test_size])

change_list = [transforms.RandomHorizontalFlip(p=0.5),
transforms.RandomVerticalFlip(p=0.5)]

calc_mean_std_class = calc_img.calc_mean_std()
mean, std = calc_mean_std_class.calc(train, BATCH_SIZE, NUM_WORKER)
if not GRAYSCALE:

print(input images are RGB !

data_transforms = {

'train’; transforms.Compose([
transforms.RandomChoice(change_list),
transforms. ToTensor(),
transforms.RandomErasing(p=0.3,scale=(0.02,0.33),ratio=(0.3,3.3)),
transforms.Normalize(mean,std)

D

'val': transforms.Compose([
transforms.ToTensor(),
transforms.Normalize(mean,std)

D

'test'transforms.Compose([
transforms.ToTensor(),
transforms.Normalize(mean, std)

)

f

else:
print(input images are GrayScale !)
data_transforms = {

'train’; transforms.Compose([
transforms.Grayscale(num_output_channels=3),
transforms.RandomChoice(change_list),
transforms.ToTensor(),
transforms.RandomErasing(p=0.3,scale=(0.02,0.33),ratio=(0.3,3.3)),
transforms.Normalize(mean,std)

D

'val': transforms.Compose([
transforms.Grayscale(num_output_channels=3),
transforms.ToTensor(),
transforms.Normalize(mean,std)

D

'test'transforms.Compose([
transforms.Grayscale(num_output_channels=3),
transforms. ToTensor(),
transforms.Normalize(mean, std)

)

f

train.dataset.transform = data_transforms['train']
val.dataset.transform = data_transforms['val]
test.dataset.transform = data_transforms|['test']

return {train‘train, 'val'val, 'test’test}

def create_dataloader(image_datasets):

train_dataset_loader = DatalLoader(
image_datasets['train'], batch_size=BATCH_SIZE,
shuffle=True, num_workers=NUM_WORKER

)

valid_dataset_loader = DatalLoader(
image_datasets['val'], batch_size=BATCH_SIZE,
shuffle=True, num_workers=NUM_WORKER

)

test_dataset_loader = DataLoader(
image_datasets|'test'], batch_size=BATCH_SIZE,
shuffle=False, num_workers=NUM_WORKER

)

dataloaders_comb = {
"train": train_dataset_loader,
"val': valid_dataset_loader,
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"test": test_dataset_loader,

J

return dataloaders_comb

def train_model(model, criterion, optimizer, num_trials, num_epochs=25):
since = time.time()

best_model_wts = copy.deepcopy(model.state_dict())
best_acc = 0.0

x=list(range(num_epochs))
y_tloss=[]; y_tacc=[]
y_eloss=[]; y_eacc=[]

for epoch in range(num_epochs):
print(Epoch {}/{}'format(epoch + 1, num_epochs))
print(-' * 10)

for phase in ['train, 'val']:

if phase == 'train"
model.train()
else:

model.eval()

running_loss = 0.0
running_corrects = 0

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

optimizer.zero_grad()

# forward
with torch.set_grad_enabled(phase == 'train)):
outputs = model(inputs)
_, preds = torch.max(outputs, 1)
loss = criterion(outputs, labels)
# backward + optimize only if in training phase
if phase == 'train"
loss.backward()
optimizer.step()

running_loss += loss.item() * inputs.size(0)
running_corrects += torch.sum(preds == labels.data)

epoch_loss = running_loss / dataset_sizes[phase]
epoch_acc = running_corrects.double() / dataset_sizes[phase]

print({} Loss: {:4f} Acc: |41} format(
phase, epoch_loss, epoch_acc))

if phase == 'train"
y_tloss.append(epoch_loss)
y_tacc.append(epoch_acc)
else:
y_eloss.append(epoch_loss)
y_eacc.append(epoch_acc)
if epoch == num_epochs-1:
fig, axes = plt.subplots(2,1)
plot_result(phase,x[:epoch+1],y_tloss,y_tacc,y_eloss,y_eacc)
fig.savefig('res"+str(num_trials)+".png")

if epoch_acc > best_acc:
best_acc = epoch_acc
best_model_wts = copy.deepcopy(model.state_dict())

time_elapsed = time.time() - since
print(‘Training completed in {:0fim {.0f}s format(time_elapsed // 60, time_elapsed % 60))
print(Best val Acc: :4f]' format(best_acc))
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modelload_state_dict(best_model_wts)
return model, best_acc, fig

def test_model(model):
print("="* 10)
modeleval() # Set model to evaluate mode

running_corrects = 0

for i, (inputs, labels) in enumerate(dataloaders['test'],0):
inputs = inputs.to(device)
labels = labels.to(device)

outputs = model(inputs)
_, preds = torch.max(outputs, 1)
running_corrects += torch.sum(preds == labels.data)

with open(result.csv', 'w', newline=") as f:
writer = csv.writer(f)
writer.writerow(['y', pred')
for i in range(len(preds)):
writer.writerow([str(labels.datali].item()),str(preds[il.item())])

epoch_acc = running_corrects.double() / len(dataloaders['test'].dataset)

print(Testing completed')
print(Acc: :4f}' format(epoch_acc))
return

def objective(trial):
Ir =trial.suggest_loguniform(lr', 1le-6, le-4)
betal =trial.suggest_uniform(betal, 0.8, 0.95)
beta2 =trial.suggest_uniform(beta2', 0.9, 0.99)
eps =trialsuggest_loguniform(eps', 1e-9,1e-7)

model_ft = make_model(resnetl8', num_classes = NUM_CLASSES, pretrained=True, input_size = (512,512))
model_ft = model_ft.to(device)

criterion = nn.CrossEntropyLoss()
optimizer_ft = optim.Adam(model_ft.parameters(),
Ir=Ir, betas=(betal, beta2), eps=eps, weight_decay=0, amsgrad=False)

model_ft, best_acc, fig = train_model(model_ft, criterion, optimizer_ft, trial.number, num_epochs=NUM_EPOCHS)
trial.set_user_attr(key="booster", value=model_ft)

return best_acc

def callback(study, trial):
if study.best_trialnumber == trialnumber:
study.set_user_attr(key="best_booster", value=trial.user_attrs["booster"])
return

data_dir = '/

BATCH_SIZE = 32

NUM_WORKER = 4

NUM_CLASSES =2 # 7 9 A%t
NUM_EPOCHS =10 # =K v »
NUM_TRIALS = 10 # #47%
GRAYSCALE = False # grayscale -> True

image_datasets = prepare_dataset(datasets.ImageFolder(os.path.join(data_dir, 'dataset'))
dataset_sizes = {x: len(image_datasets[x]) for x in ['train', 'val, 'test']}
dataloaders = create_dataloader(image_datasets)

study = optuna.create_study(direction="maximize')

finetuned_model = study.optimize(objective, n_trials=NUM_TRIALS, callbacks=[callback])
best_ft_model = study.user_attrs['best_booster"]

print(Testing the best model ...)

test_model(best_ft_model)

torch.save(best_ft_model.state_dict(), 'best_finetune_ResNet18.model)



