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This topic mainly focuses on the frequent candid shooting incidents in major
MRT stations in the north as the research scope. It proposes a "YOLO object
recognition algorithm" that can track the perpetrator's crime detection and feature
records, and learn the relevant location of the real-time incident. Solve the illegal
behaviors that people may encounter when taking public transportation or taking
routes. After system model training, we use multiple object processing technology to
analyze their behavior. For the behavior of the actor taking objects with his hands,
weird behavior or suspicious angles, etc., we use image segmentation and use the
confidence of each block to accurately identify and classify. When the system When
an abnormality is continuously detected, a warning message will be displayed on the
screen immediately and targeted at the area of occurrence so that the system
administrator can immediately know the occurrence of relevant behavior, which will
effectively improve the resolution of illegal behavior.

The method proposed in this topic is compared with the existing traditional
monitor system to compare the functional differences. "Detect Around Of Us - Candid
Image Identification System" is compared with the existing traditional monitors. This
topic not only writes YOLO In addition to using technology to improve the
performance of the device, it mainly provides system managers with the ability to
effectively obtain accurate values and information and know it in real time; it also
allows the public to be aware of and be alert to incident prevention or incident

occurrence at any time.
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B 4F e Roae % o 4o 3-3 T o

981 Total Images

View All Images =

Dataset Split
TRAIN SET

)

686 Images

Preprocessing Auto-Orient: Applied

Resize: stretch to 720x520

@ 3-3 ~# 7 Roboflow

VALID SET

196 Images

TEST SET

99 Images

RS ST

—‘_'; ~ K-ﬂl]'—‘;ll‘ai
SO T 2 A A B4R R * p 2 3 GitHub #1452 YOLOV7 R 42
v RRE DB 4 0 3 Google Colab %t F T 4§ & LS AR A 2 B

AR P A A

B2k % 5 128 HAepgiplx &

EpoCh T gpu_men BOX o0 clIs total
° 121/127 11.46 0.01796 0.004036 0.0003175 0.02231
Class Images Labels P
all 196 392 0.969
Epoch box obj cls total
122/127 0.0177 0.004218 0.0005316 0.02245
Images Labels P
196 392 0.973
Epoch  gpu_mem box obj cls total
123/127 11.46  0.01754 0. 004058 0. 0005068 0.0221
Class Images Labels P
all 196 392 0.973
Epoch  gpu_mem box obj cls total
124/127 11.46  0.01719 0.004055 0.0004136 0.02166
Class Images Labels P
all 196 392 0.968
Epoch  gpu_mem box obj els total
125/127 11.46  0.01773 0.004279 0.0004071  0.02241
Class Images Labels P
all 196 392 0.973
Epoch X obj cls total
126/127 0.017 a” 0.004136 0.0004643 0.02212
Images Labels P
196 392 0.97
Epoch  gpu_mem box obj cls total
127/127 11,46 0.01779 0.004242 0.0004434  0.02247
Class Images Labels P
a 196 392 0.969
196 192 0.956
196 200 0.982

§]34 T

TR B RpF R-batch X B % 16 @ epochs

BRI T R

A B =
w2 2By 0 AoB] 3-4 7o e

1abers Imgosize

83 640: 100% 43/43 [03:46<00:00, 5.27s/it]

R mAP€. 5 mAPZ. 5:.95: 100% 7/7 [00:04<00:00, 1.73it/s]
0. 946 0.958 0. 648
labels img_size

62 640: 100% 43/43 [03:36<00:00, 5, 04s/it]

R mAP2.5 mAPE 5:.95: 100% 7/7 [00:05<00:00, 1.29it/s]
0.936 0.954 0. 649
labels i i

71 640: 100% 43/43 [02:09<00:00, 3.01s/it]

R mAP2. 5 wAP@. 5:.95: 100% 7/7 [00:04<00:00, 1.52it/s]
0.936 0.933 0. 648
labels img_size

76 640: 100% 43, 4> [01:46<00:00, 2.47s/it]

R mAPE. 5 mAPE. 5:.95: 100% 7/7 [00:05<00:00, 1.20it/s]
0.939 0.953
labels img_size

88 640: 100% 43/43 [02:40<00:00, 3.73s/it]

R mAPE. 5 mAP@. 5:.95: 100% 7/7 [00:05<00:00, 1.29it/s]
0.941 0.935 0. 645
labels img_size

7 640: 100% 43/43 [01:55<00:00, 2.69s/it]

R mAPE. 5 mAPE. 5:.95: 100% 7/7 [00:05<00:00, 1.38it/s]
0.941 0.956 0. 652
labels img_size

49 640: 100% 43/43 i01:4. <00:00, 2.50s/it]

R mAP2.5 mAPE. 5:.95: 100% 7/7 [00:06<00:00, 1.14it/s]
0.933 0. 936 0. 647
0.917 0.934 0.35
0.95 0.978 0.744
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ARG BEY 2 ApMAAS SN F P o 5F % % R % 4 (confusion matrix)
FRVARS AR ipiRa- B E Q 2 > B8 e B2 (True Positives »
TP ) E £ 4 (True Negatives » TN) ~ % [5 |4 (False Positives » FP) ~ iz & {4 (False
Negatives > FN) » iz 7 sx#icdp etk 2 870 » @ EREI 272 BEHE P 71F 4
I FE M 4p R ?E/EJL Vg o Ao ] 3-5 AT e

skirt
True

B 3-5 & F HEA 9 ez v L )

5z & IoU &

-4t ToU & (Intersect over Union Threshold ) ¢+ #icdz *t detect.py ] §3g iRl
Pl - R R #ﬁﬂ‘" - A B LPEFEEERRAIELE O e
HP ot JoU ¢ 43 0-1 2 » § 38 2 éntkBlHE (bounding box ) #ciE 4% >
R TR B 4 (S AR P RS T -

=

Area Of Overlap
loU =

Area Of Union
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R P R B AR (TR R B PRI L M PR U2 B PG slicdg o M B 3-7 &
W FI BRI I VROTR S 2 SERT T -

FRA SRR o BRSO RO R TR R 2R 0 B
ARSI R R T RAAFRSEY AT AP S 2 B
oo #- g FRHEA 2 RN A A T B R R g oa A
PR EERA R 0 WA LR E GBS - PR Rk
FUSERIE G FR OREL o

Flot o 50 RAGE R YR RAT 0 AT L SRR L A M Rl
oy e AR R A~ S AERE R R ORI FY RO L
T 6 A2 il R R AL -

Overfitting

Classification

Regression

B 3-7 & & " SR (overfitting) $-7| B

AL %R - https://www.mathworks.com/discovery/overfitting. html
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z ~ OpenCV
OpenCV ( Open Source Computer Vision Library ) £ - F& & ;% chdh &
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I ~ Sublime Text
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FRZRF FM AL RSB Ly Ik R SHEF A
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BRSSP e TR s A RS F A0
Bk R e B S Ao R 4-3 H1F o

1.0

0.8

Precision
o
£

=
=

0.2

0.0

L

L

0.0

0.2 0.4 0.6 0.8 1.0
Recall

—— phone 0.422

skirt 0.382

m— all classes 0.402 mAP@0.5

Bl 4-1 Jm 4> YOLOvV7 #-3] 2 PR curve ]

Precision

—

'\'

0.2 0.4 0.6 0.8 1.0
Recall

— phone 0.934
skirt 0.978
= all classes 0.956 MAP@0.5

B 4-2 :x & {8 YOLOv7 #-74] 2. PR _curve )

0.014

0.012

0.010

0.008

0.006

0.004

0.019
0.018
0.017
0.016
0.015
0.014

0.013

0

Objectness Classification
= 1.0
Ul g.0125
0.8
0.0100
0.6
0.0075
0.0050 04
0.0025 0.2
0.0000 0.0
50 100 0 50 100
val Objectness val Classification
0.014
0.8
0,012
0.010 0.6
0.008 0.4
0.006 0.2
0.004
0.0
50 100 0 50 100

0

Precision Recall
0.8
0.6
0.4
0.2
50 100 [ 50 100
mAP®@0.5 mAP®@0.5:0.95
0.6
0.4
0.2
0.0
50 100 [ 50 100

Bl 4-3 YOLOV7 #3133 % %
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