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Research on the Detection Model of Aircraft Skin Pits and Engine Endoscope Image Pits
Based on ResNet Model
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Abstract: To enhance the efficiency of aircraft maintenance and safety inspection, this paper develops a deep learning-based
model for detecting dents on aircraft skins. The model is based on the pre-trained ResNet architecture and fine-tuned using
transfer learning methods. A customized classification head is designed to adapt to the multi-label classification task of small,
medium, and large dents. Experimental results show that the model achieves an accuracy rate of 80% to 85% on the validation

set, with good convergence. Although there is some overfitting, it can effectively realize the automatic identification of dents

on aircraft skins and provide technical support for aircraft maintenance work.
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# ClEtiEfT AR

run_dir = create_run_dir(project_root / args.run_dir)
print(f"i&fTHZ: {run_dir}")

# Gl#TensorBoard H#
writer = SummaryWriter(run_dir)

# E A
device = get_device(args.device)

print(f"{EMiE&E: {device}")

# FRHAHE A

transform_train = get_train_transforms(args.img_size)
transform_val = get_val_transforms(args.img_size)

# P e R 1

json_dir = project_root / args.json_dir

img_dir = project_root / args.img_dir

# BT O R
if not json_dir.exists():

raise FileNotFoundError (f"#FEIJSONITESIHFER: {json_dir}")
if not img_dir.exists():

raise FileNotFoundError(f"#FFIEEICHER: {img_dir}")

# 3 oy

train_loader, val_loader = get_data_loaders(
json_dir,
img_dir,

transform_train,
transform_val,
batch_size=args.batch_size,
val_split=args.val_split,
num_workers=args.num_workers,

drop_last=True # Zifitli 11
)
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with torch.no_grad():
progress_bar = tgdm(val_loader, desc='Validating')

for batch_idx, (inputs, targets) in enumerate(progress_har):
# B &
inputs, targets = inputs.to(device), targets.to(device)

# [irF ek
outputs = model(inputs)
loss = criterion(outputs, targets)

# it
running_loss += loss.item()

# i

preds = (outputs > B.5).float()

correct += (preds == targets).all(dim=1).sum().item()
total += targets.size(8)

# HRTHRE
progress_bar.set_postfix({

‘loss': running_loss / (batch_idx + 1),

‘acc': 100. % correct / total
8]
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for batch_idx, (inputs, targets) in enumerate(progress_bar)
# BRI &
inputs, targets = inputs.to(device), targets.to(device)

# HEEE
optimizer.zero_grad()

# firfEiE
outputs = model(inputs)
loss = criterion(outputs, targets)

# RiEfEES
loss.backward()
optimizer.step()

# Hitf= 8

running_loss += loss.item()

#OITEAERGSE (W T E RS, A0. 5 L A E )

preds = (outputs > 0.5). float()

correct += (preds == targets).all(dim=1).sum().item()
total += targets.size(0)

# R E

progress_bar.set_postfix({
‘loss': running_loss / (batch_idx + 1),
‘acc': 100. * correct / total
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