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LAMPIRAN

Lampiran 1 Contoh Data Normal
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Lampiran 2 Contoh Data Abnormal
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Lampiran 3 Contoh source code testing

import os

import v

import torch

import torch.nn as an

inport numpy as np

from torchvision import models, transforme

from PIL import Image, ImageDraw, UnidentifiedImegeError
from pathlib import Path

import shutil

# Definisikan YOLOObjectDetector yang telah dilatih
class YDLODbjectDetector:
def __init__{self, model_path}:
self.model = torch_hub.load('ultrelytics/yolowS', ‘custom’, path=model_path)
self.model.evel()

def detect objects(self, image):
results = self model{inage)
return resulte.xyxy[B] # Mengembslikan bounding box

# Fungsi untuk mengekstrsk frame dari video
def extract_frames(video_path, output_dir):
os.makedire(output_dir, exist_ok=True)
cap = cv2.VideoCapture(video_path)
frame_count = int{cap.get{cv2. CAP_PROP_FRAME_COUNT))
fps = int(cap.get{cvd.CAP_PROP_FPS])
frames = []

for i in range(freme_count):
ret, frame = cap.read()
if not ret:
break
frame_path = os_path.join(output_dir, f"frame_{i-B4d} jpg")
cv2.imwrite(frame_path, frame)
frames . append{frame_path)

# Verifikssi penyimpanan frame
try
img = Image.open(frame_path)
img.verify()
except (UnidentifiedImageError, OSError)
print(f"Skipping frame {i} due to invalid image file.")
0. remove{frame_path)
frames.pop()

cap.release()
return frames, fps

# Fungsi untuk menggsbungkan frame menjadi video
def create_video{frames, output_video_psth, fps)
frame = cv2.imread(frames[8])
height, width, _ = frame.shape

fource = cv2.VideoWriter fource(s mpdv’)
video_writer = cv@ VideoWriter{output_video_path, fource, fps, (width, height))

for frame_path in frames
frame = cv2.imread(frame_path)
videa_writer.write(frame)

video_writer.release()

# Fungsi untuk mendeteksi dan mengklasifikasikan objek di setisp frame
def process_fremes{frames, detector, classifier, device, transform, output_dir):
os.makedire(output_dir, exist_ok=True)
classified_frames = []

for frame_path in frames:

try
image = Image.open|frama_path}.convert("RGE")

except UnidentifiedImageError
print(f"Skipping file {frame_path} due to error.”)
continue

boxes = detector.detect objects{image)

draw = ImageDraw.Draw{image)

for box in boxee:
box = box.cpu( ) .numpy()
cropped_image = image_crop({box[8], box[1], bax[2], box[3]))
cropped_image_tensor = transform{cropped_image) .unsgueeze(d).to(device)
output = classifier(cropped image_tenzor)
_, pred = torch.max(output, 1)
label = “Abnormal” if pred.item()
color = (235, 8, @) if label

® else "Normal®
Abnormal” else (B, 235, 8)

draw.rectangle([(box[8], box[1]), (box[2], box[3]]], outline=color, width=3)
draw.text({(box[8], bax[1] - 18), label, fill-color)

output_frame_path = oe.path.join(output_dir, os.path.basensme(frame_path))
image.save({output_frame_path)
classified_frames.append{output_frame_path)

return classified_frames

# Path video input dan output
video_path
frames_output_dir = ~/kaggle/working/frames”
classified_frames_output_dir = "/kaggle/working/classified_frames®
output_video_path = */ksggle/warking/output_video apd”

# Model YOLO yang telah dilatih
yolo_model_path = ' /kaggle/input/testing-48-rpm-18-cm-baru/yolovs/runs/train/exp/weights/best.pt’
detector = YOLOObjectDetector({model_path=yolo_model_path)

/kaggle/input/testing-48rpmiBcm/Testing 48 RPM 18 CH.mpd” # Gantd dengan path videa input di Kaggle

# Ganti dengan path model YOLO di Kaggle
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# Model klasifikasi (ResNet1# yang telah dilatih)

classifier_model_path = "/kaggle/input /model-resnetnew/d8 RPM 1BCH/48 RPN, 1BCH/model bs16_1rB.BBA1_doB.3_ep35. pt” # Ganti dengan path model klasifikssi di Kaggle
classifier = models.resneti8(pretrained=False)

num_frrs = classifier_fc_in_features

classifier.fe = nn.linear(num_ftrs, 2) # 2 classes: Normal, Abnormal

clacsifier.load_state_dict(torch.load{classifier_model_path, map_location=torch.device( cuds® if tarch.cuda.is_available() else “cpu’)))

classifier = classifier.to(torch.device{ cuda” if torch.cuda.is_svailable() else "cpu”))

classifier eval()

# Transformssi untuk preprocessing

transform = transforme.Compase( |
transforms.Resize{ (64, 64)),
transforms. RandonHorizontalFlip(),
traneforme . RendomRotation(38),
transforme.ToTensor (),
transforme.Normelize((8.5,), {8.5,))

# Ekstrak frame dari videa
frames, fps = extract_frames(video_path, frames_output_dir)

# Proses frame untuk deteksi dan klssifikasi objek

classified_frames = process_frames{frames, detector, classifier, torch.device(’cuda® if torch.cuds.is_avsilable{) else "cpu”}, transform, classified_frames_output_dir)

# Gabungkan frame yang telsh diklasifikasi menjsdi video
creata_video(clazsified_framee, output_videa_path, fpe)

# Copy the output video to the Kaggle output directory for downloading
shutil.copy(output_video_path, '/kaggle/working/Testing 48RPM_1BCH.mpa”)
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