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Abstract

In order to prevent safety accidents while walking in schools, a monitoring system using object
recognition technology was developed for corridors and stairs. Using a fixed webcam and computer, the
function of detecting and tracking the human body in real time and calculating the movement speed of the
student was implemented. The object detection model was trained using COCO dataset and YOLOv7
network training architecture. Using the object tracking model and Python, it created an object speed
estimation system through real-time video analysis. A custom model for human body detection was
developed, and the accuracy of the model was mAP_0.5: 0.7387, mAP_0.5_0.95: 0.4314.
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<Table 1> Summary of research process

Period Purpose Output

Finding Al YOLO and

Apr. 2022~ model for body DeepSORT as
Aug. 2022. detection and applying model

tracking in system

Aug. 2022~ Developing Prototype of
Sep. 2022 system prototype School safety
p- ' 4 prototyp walking system
Sophisticating the Sophisticated

Sep. 2022.~ system and system and
Dec. 2022. developimg the dashboard for
dashboard visualizing data
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[Fig. 1] Webcam for recognizing student movement
on corridor.
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Edge Computing System AMD64 System

Video input from webcam
Input files(30fps, mkv)

Object detection and tracking
| YOLOV7 | | Deep SORT |

Calibrating depth

r Detecting
in video

safety and risk

Calibrating video
coordinate system and
spee

Praise and alarm

Statistics and visualization

Dashboard statistical processing and
visualization

[Fig. 3] Structure of school safety waling monitoring

system.
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<Table 2> Component of hardware and software

Sec  CPULpy 08 Software
tion Memory
Sys.1 Ryzen-5 RTX  Ubuntu Nvidia—
800X/ driver 470
(deskt 3080 20.04
op) DDR4 o6 Lrg 1 CUDA
32GB Toolkit(11.7
, 114,
11.2, 11.0;
Ryzen-5 multiple
(Slzgi 900HS/ l;gé g%“g;“ installation)
D) DDR41 6GB L"i"S - CUDNN
48GB 8.2.1.32
- Anaconda
64-Bit
8-core
Jetson NVIDIA  512-core
Xavie  Carmel Volta SLS;EE
ro AmB2 At 0 Miniforge3
AGX 64-bit with 64 (Jet.pac
(EA7  CPU/ tewor 1)
13) 32GB Cores ’
LPDDRS

g & AR AF BAE $13 YOLOVT E¥
g A ak%th YOLOvIE E4-817] 94
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<Table 3> Library of YOLOV7

Section Library
matplotlib>=3.2.2
numpy>=1.18.5,<1.24.0
opencv-python>=4.1.1
Pillow>=7.1.2

Application PyYAML>=53.1

of basic  requests>=2.23.0

function  scipi>=1.4.1
torch>=1.7.0,!=1.12.0
torchvision>=0.8.1,!=0.13.0
tqdm>=4.41.0
protobuf<4.21.3
coremltools>=4.1 #CoreML export
onnx>=1.9.0 #ONNX export
onnx-simplifier>=0.3.6 #ONNX

Exporting  simplifier

standard  scikit-learn==0.19.2 #CoreML

model quantization
tensorflow>=2.4.1 #TFLite export
tensorflowjs>=3.9.0 #TF.js export
openvino-dev  #OpenVINO export

Checking tensorboard>=2.4.1

log and

visualizing pandas>=1.1.4
seaborn>=0.11.0
graph
Additional ipyt1.10n # interac'.[ilve flotebook
. psutil # system utilization
function

thop # FLOPs computation

EAg A ] ARl FAE S ZH U
1+ Deep Sort with PyTorchs &-83}8l o, &
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3] Streamlit Z#| U ZE 4 gkt £ g
AARFAIAR O Q= ojw|A]= YAJI &
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of F4 52 zlol(Depth)E REFstoiol Fht. o]
= 98 e 4 7‘3 Eg oA 9 s &
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:Ln

J
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@31]- [Fig 4];‘q‘24 AL s B o) Q)

[Fig. 4] Checking for distorted image input from
webcam.
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YOLO

[Fig. 6] Result screen of school safety walking
monitoring system.
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[Fig. 71 Learning custom model for human body detection.
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[Fig. 8] Result of learning custom model for human body detection.
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<Table 4> Performance of custom model for human body detection
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[Fig. 9] Dashboard of school safety system for pedestrian applied Streamlit.
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