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[Abstract]

In this paper, a system that provides fast and accurate object detection performance and detects
abnormal behavior occurring in an indoor environment in real time using the YOLOvVS model, which is a
model suitable for detecting abnormal behavior in real time, was proposed and implemented. This system
receives real-time images from CCTV cameras or video files, and detects abnormal behavior by inputting
each frame into the YOLOvVS model. The detected abnormal behavior is visualized with a bounding box
and label and recorded in a log file together with the occurrence time. As a result of the experiment, the
proposed system was able to detect abnormal behavior with a high accuracy of 93% in various indoor
environments, and the performance was improved by reducing the IOU loss by about 0.12. Abnormal
behavior detection is important in security and safety management. For example, in residential areas or
hospitals, it is possible to detect and respond to intrusion or accidents early, thereby reducing human
damage and enhancing safety. Therefore, the technology that detects abnormal behavior quickly and
accurately in an indoor environment plays an important role in building a safe environment. This paper

proposed the expansion of datasets and the improvement of model performance in the future.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 YOLOvS
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2. Analysis of Abnormal Behavior
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2.2 RNN-based Abnormal Behavior Analysis
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2.3 YOLOv5-based Abnormal Behavior Analysis
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III. Preparing Dataset

1. Dataset
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Fig. 1. Preparing Dataset

94 dloje} A 275t Hlolele] #@e sl do]
B 5708 438} % oAAES A& Yof £

= AT0JAE Al HubolA] Algsts A 94 ol
S AL, o EﬂOlE1 A2 HOpg, a2t o
E

Table 1. Dataset
Data type Video
Data format MP4
Labeling type Bounding Box
Labeling format XML
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Table 2. Development Environment

Windows 11 Home
Intel(R) Core(TM)
CPU 2.90 GHz
RAM 32GB
GTX 2060 6GB

0S, Specification

Program Jupyter Notebook
Language Python
Web Browser Chrome
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2. Model Learning
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hyperparameters = {
‘Ir0": 0.01,
'batch_size": 16,
‘epochs': 50,

def split_dataset(data_dir, train_ratio=0.7, val_ratio=0.2,
test_ratio=0.1):

Fig. 2. Setting Parameters
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IV. Configuring Detection Model
Systems

1. Real-time Abnormal Behavior Detection
System Inplemented
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Fig. 3. System Components
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Fig. 4. System Architecture
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def get_video_source(source_type, file_path=None):
return cv2.VideoCapture(0) if source_type == ‘camera’
else cv2.VideoCapture(file_path)

def stream_video(cap):
while cap.isOpened():
ret, frame = cap.read()
if not ret:
break
cv2.imshow('Live Video Stream', frame)
if cv2.waitKey(1) & OxFF == ord('q'):
break
cap.release()
cv2.destroyAllWindows()

if __name__ == "__main__
source = input("Choose
").strip().lower()
path = input("Enter file path:
None
cap = get_video_source(source, path)
stream_video(cap)

‘camera’  or 'file":

") if source == 'file' else

Fig. 5. Code to receive video input in real time
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model = torch.hub.load('ultralytics/yolov5', 'yolovbs',
pretrained=True)
def process_and_detect(cap):
while cap.isOpened():
ret, frame = cap.read()
if not ret:
break
results = model(frame)
labels, coords = results.xyxyn[0][:, -1],
results.xyxyn[0][:, :-1]
for i, coord in enumerate(coords):
if coord[4] >= 0.5:
x1, yl, x2, y2 = (coord[:4] =
[frame.shape[1], frame.shapel0], frame.shape[1],
frame.shape[0]]).int()
label = model.names[int(labels[i])]

cv2.rectangle(frame, (x1, y1), (x2, y2), (0,
255, 0), 2)
cv2.putText(frame, label, (x1, y1 - 10),
cv2.FONT_HERSHEY_SIMPLEX, 0.9, (255, 255, 255), 2)
cv2.imshow('YOLOvVS Detection’, frame)
if cv2.waitKey(1) & OxFF == ord('q"):
break
cap.release()
cv2.destroyAllWindows()

if __name__ =="__main__
source_type = input("Choose source (‘camera’ or ‘file'):
").lower()

cap = cv2.VideoCapture(0) if source_type == ‘camera’
else cv2.VideoCapture(input("Enter file path: "))
process_and_detect(cap)

Fig. 6. Code to receive video input in real time
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Fig. 7. Before applying the model(Arson)
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Fig. 8. After applying the model(Arson)
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