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gt b 5 YOLOVIL A 5 2 487 B = ~t a3 53] (A 2 ¢ &4 & o9 f8 2 Nano fr Extra
Large) :

1. Nano (YOLOlln) : %845 ~ @75 F & FThF "Lk

2. Extra Large (YOLOllx) : Be2kig gl » R H A S B » @f* & Lga A
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T YOLOV10
%_é’ 475 YOLOVE
< YOLOV8
CE) 450 YOLOV?
O YOLOV6-3.0
8 425 YOLOVS
PP-YOLOE+
40.0 1" DAMO-YOLO
YOLOX
37.5 4 EfficientDet
T T T T T T T T
0 2 4 6 8 10 12 14 16

Latency T4 TensorRT10 FP16 (ms/img)
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Viola-Jones #% ¥ ¢ sk & L —— fd~ €% 160,000 1 igE $Fac? F5 05
B S  EF SRR F R AN EY S kR Y &
5,000 2 7,000 iz R - » &mifyfdic(cascade stages) § 194 & # i2ir (Hlde
ABGHeiR)) ALY 30 Bl 40 BREE o oA K FEWTIR T A WFRI 0 A4
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All Sub-windows

Processing

Reject Sub-window
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ey ¢ 500 SRANFEREY kP> 2 0 4o CNN ~ Caffe ~ TensorFlow % >
- HHE T H AR TR 4 o FEL 242 OpenVINO E AT R 4ci#
(0 BREFRRE oY O Ko

(z )Smtplib
Python P i smtplib #-e® * k22 izfm & 4% SMTP 2 ESMTP 13k en it PR
RiEr @ MEFENME o[ email Hed S MIME F e (ZAEH B G
email.mime - @ 2- email.meme) R4 & 7 45 MIME #0202 ch1 2 > iig B0
MRl Rte gEe 228 ASCIT F ~ ~HIML #58p 2 2 2zt (ol@ 5 >
FI o HEE) EriE o
,

ARy ? o APt smtplib @ Google 1 SMIP PR B » i i
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(+ )% 4 8 (CNN)
A g (ONN) £- BFRAR S Y 3]0 4 & ¥ 30 B & 2 47 iy 4o st
o BPie e &
1. %% (Convolutional Layer)
(D. g é‘ FREFB b N 00t - BERSE (Filter) &l
Gt FE o EHIRRIA A dof g s RIS o

WA Gt Fr Al
o/o|9]|o0]|o0
o[1(11]1]0 1 1 -24| 0|24
891298 *x |1 1| = |26/0]26
o[1f11|1]0 1 1 -24| 0|24
ofo|9]o]|o0

12x14+9%x0+8x%x(—-1)+
11Xx1+1X0+0x(—-1)+
9 X14+40X04+0x%x(—1)=24

Bl 3 #6487 & W CHAGER * kR )

(2). i 1%
A #E 5 BEMP (Filter) k& IB i -
B. %ff: Wit EHHE o &b uedpfl i HE (Stride)
(3). H& < | iR
I CECAREE G L SRR E BT S I
B, AL i Eond A o 2T i MRS mE TR o
B i o~ R ok 5 - W) (Feature Maps) @ (%5 15 404
- BBV B oA o
2. # 1k (Pooling Layer)
(D). Pl o ROt b 2 6 0 0 BAE P 2 o o o G
B L A o
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Pooling 7|8
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(2). ¥ 2% :
[ SNt
B. o i

(Max Pooling) : % &N+ B » F4F i & i o
(Average Pooling) : B~T 35 » * 30T i o
3. kx#* S ¥k (Activation Function)

(D). fostrg

s & BA K &= 'j'lg]ﬁc.}i — B Ed S 0 AT AR S mmﬁ%]ﬂﬁ'kr'lv
WHER T - EA A UL EE L HBEY
Sigmoid Leaky RelLU
s max(0.1z, z)
tanh : Maxout )
tanh(z) : : max(w{ z + by, w3 z + by)
ReLU | o |
max(0,z) {I .
: , ale*-1) z<0
Bl 5 gch sodier B GEE Y R
(2). Bads S Bcinie
A MR RE S A SRR NEVAROES > A A
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PlRenfE S o T R TR R IR0 B SR (ONN) - AR T % (Gradient
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class Tudui(nn. Module):
def __init_ (self):
super(Tudui, self). init_ ()
self.modell = nn. Sequential(
nn. Conv2d(3, 32,5,1,2), # ﬁ%lf\i:?l 3> ﬁ%lﬂ’.iiﬁ 32> ¥ +2 %+ 5xH >
HE 1 E L2
nn. MaxPool12d(2),
nn. Conv2d(32, 32,5, 1, 2),
nn. MaxPool12d(2),
nn. Conv2d(32, 64, 5, 1, 2),
nn. MaxPool12d(2),
nn. Flatten(), # BT {&% = 64%4%4
nn. Linear(64*4%*4, 64),
nn. Linear(64, 10)

def forward(self, x):
x = self.modell(x)
return x

o313

B oL B
tudui. train() # % %E. ¢ 7 dropout & ~ batchnorm & ¥ > izt k& iy A= i®#
for data in train_dataloader:

imgs, targets = data
if torch. cuda. is_available():
imgs = imgs.cuda() # #dz3xc3| cuda *
targets = targets.cuda() # #¥x*<3| cuda *
outputs = tudui(imgs)
loss = loss_fn(outputs, targets) # -8 F i

%
hpas)
T
=
A
3
e
B
I

PRt EHEDE
optimizer. zero_grad() # & i %

loss. backward() # F & @3g > H 534 Sfchi B
optimizer. step() # 145 # R > HepEHLEETH R

total train step = total train_step + 1
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{}"

1f total_train_step % 100 == 0:
print("?" %=t # : {} > Loss :

. format(total train_step, loss.item())) # = ;- : E{® loss i

writer.add scalar("train loss", loss. item(), total train_step)

B P

BORGEH BB (F - PRSI A  BRRETR R L Grloss R
tudui.eval() # % %8¢ 7 dropout & - batchnorm % P » izt k& 7 & A= i® #
total_test_loss = 0
total_accuracy = 0
with torch.no_grad(): P B R

for data in test _dataloader: # BlFEF AL & BT L
imgs, targets = data # #cdzx 3| cuda *
if torch. cuda. is_available():
imgs = imgs.cuda() # #cdp3c3| cuda *
targets = targets. cuda()
outputs = tudui(imgs)
loss = loss_fn(outputs, targets) # & data 7 i3]t off 4
total_test_loss = total _test _loss + loss.item() # #73% loss
accuracy = (outputs. argmax(l) == targets). sum()
total_accuracy = total_accuracy + accuracy

————— % 10 BINGITaR——

I ZRi% ¥ 7100, Loss: 1.3032206296920776
M ZRiI%EL: 7200, Loss: 0.9773870706558228
2Rk ¥ 7300, Loss: 1.1180598735809326
2R E: 7400, Loss: 0.8660035133361816
M ZRiI%¥: 7500, Loss: 1.2430258989334106
2% %¥: 7600, Loss: 1.2568778991699219
N ZRi% % 7700, Loss: 0.898413896560669
I ZRi% % 7800, Loss: 1.2846760749816895
RAR MR AE L Loss: 192. 72152745723724
AR AE FRIEFZE: 0. 564300000667572
B 2R AT

Bl 8 ' ER(EREG)

b A EP TR OuERY > APie- HIEFE F S E QD At &




£ 0 Bl4c ETT?— it & (Normalization Layer) ~ # f& Tanh (Dynamic Tanh) S ERHA Y

ek (ONN) B 40ir £ 4 Sl B fdeimind fod o e LA ok Al #
3 -

B A A e R A 0 3 R A g g A SR IR R > S AN S AR
P 8 /ﬁmﬁﬁﬂtp%ﬁf v bl4eiE # & f 0 Fxd S¥e (Activation Function) -
it ® (Optimizer) =& ¥ & (Learning Rate) > 143 = 3] e acid & & Frpld o
DRI v O PR xrafﬁﬁwﬂ«ar AL B RO AR RA PR
BAFEREAFE LT EE 0 - BT o

TR B ik
(= DF R Kk
Ao wjE_Pexels fr Google & W g7 500 s ® » ¥ ZHa P &G A
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Q, Search

Classes Sort By Newest

B 9 Roboflow #hix=s2 4o (BEBE5)

UNUSED CLASSES

No Tags Applied

B 10 roboflow &3 a(A Bl E % )

TR R

AzA4» o AR A+ PyTorch ®3"#-73] > @ & #4422 % M Roboflow &/
BB 6 Pylorch 7 SIS @ BEL 4 LN Y JOF 0 & @A
£ O BRI o Fpt o AP A K e YOLO RPTRA R R efCE] 0 2

5

FF G YOLO s R P I R A RBR » 2 H A Wwprde i ] hg s+ {

TETHMT ARG U APERES* Google Colab # i GPU ki 7 319" % >
= E B T T e R R AT AT R R o gt NP RR T

m“xﬁ
P

£ S EADVRS N 4oF Y 5 (learning rate) ~ #4 + ] (batch size) M2 ®
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Seed(5g 445+ ) 0 42

Batch(*& = /) 16 21s

N

(=) Berfdc B34 WF wpfzst:

(

Iy

TS ol

from ultralytics import YOLO

# Load a data YOLOlls model
model = YOLO("yololls. pt")

# Train the model on the dataset for 250 epochs
results = model. train(data="../data/data. yaml", epochs=250, imgsz=640)

B R S HehAE

PERE T

# Loading a pretrained model
model = YOLO(C yololls.pt’)

% free up GPU memory
torch. cuda. empty_cache()

# Training the model

model. train(data = .. /data/data. yaml’,
epochs = 250,
imgsz = (height, width, channels),
seed = 42,
batch = 24,

workers = 1)

DR R AR AT
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Iy

GPU_mem

mAP50

Bl 11 2" ER(BEREH)

A piE* 3 OpenCV (ev2) k34 > T35 result S¥c® » 2304 T »
AT RS &F o AP result[0]. plot() i kT B Gy
H e BLE T FERE S o B fs B8 results[0]. boxes. data. tolist() = j*EBE
BT i RBEE S > 8- Bk E A F BT "lie" #Fw o e P RS F st B R

B o PR ARR A PR S TRES TR B T RIS S BT T T -

WplAR s

for box in results[0]. boxes. data. tolist():
cls = int(box[-1]) # &i{s- B#cF 5 #5975l
# EoR o Y/ T ar T e R S
R AR (RPN LR )
1f model. names[cls] == "lie"

detect(result_frame)

EHp & Bz Nail ozt

Aqpr SMTP eh= 2358 7 - Bac j9 BB 2 fo2 Fehfes o FIR0 336 Gmail
SMTP ®PRE# F R F 2 ehfihr iy o 2 L7 a0 # 35 * smtplib B kzz 2 ¥ (mail
e~ Fer TLS 4 R iBE ~ F o~ Gmail RS A E T SR o g5 AT NN R R
try...except #f ¢ FJErdEEs g o
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Mail & iz

def img_set(area):
# % python P #&¢h open = i B fadp TP & cfh R
with open(area, 'rb’ ) as file:
img = file.read()
img file = MIMEApplication(img, Name= detect. jpg’ ) I QUL =
msg. attach(img file)
def mail_set():
msg[’ Subject’ ] = WARNING! #2~°
wsel" Fron' | - " ¢ % - # b
msg['To' ] = ' ¢ e o TR W ey
return msg # £ wEE I it
def mail_send():
try:
mail = mail_set() # JEBEit it
smtp = smtplib. SMTP(’ smtp. gmail.com’, 587) # i+ Gmail IR B
smtp. ehlo() # ®PIRBIHFE
smtp. starttls() # kx* TLS 4c B
sntp. loginC [ DM . S
smtp. send_message(mail) # &Rz
smtp. quit() # B P
print("(4) e FHFE ")
except Exception as e:
print(f" X 8¢ 3 % 4 pz: {e}")

WARNING! & » #“kEx

o bigthantsai.‘ZOOB@gmail.com
ESVESIBAKET
WARNING! SOMEONE IS FALLING

W12 Bx5%(ERE)

2 S B ¥ R
APB e € BRI LG "lie" B pARALTF AL
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detect_img ehE AL % » —j{:’;z?q‘i*l ERA ﬂ‘]}é ééf,'lif o F P AL AR 2§
i# * OpenCV (cv2) i{7# -2 W i fg » A23% € »¥ ¢’ mes_send
S0 Fe oo HE-EN BB TR B zf LA - e i#iE ’ﬁfﬁ'f?ﬁﬁﬁwiﬁ’p"ﬁﬁ-,ﬁ - ,umﬁf—r ¥
- g e

FEHRAEL

def detect(frame):
global img count, last_mail

2R R
currnt_time = time. time()

if currnt_time - last_mail > mail_interval:
img name = f"detect_{img_count}. jpg"
cv2. imwrite(f" {area_save}/{img name}", frame)
area = f"{area_save}/{img name}"
img_set(area)
mail_send() # #:F#Rit
last_mail = currnt_time # L #7838 F Py
img_count += 1

R L SR 3
ﬂwﬁiﬁﬂﬁﬁﬁgi—ﬁoﬁﬁﬁﬁﬁgéﬁ%ﬁ%@ﬁjﬁﬁﬁﬁ&%ﬁW°~
PRI TR A T lie (RARETE ) AT E P SR IR

T%ﬁﬁﬁﬁﬁ%ﬁ’i%@1%%ﬂﬁiéiﬁﬁgdmmtmgmﬁﬁ¢aoﬁ
Fomail A2 E BTG WY DR ROET Y F o AFELERY K
JEm E 3 2 pEESR gk o

R Tl G LN CRe S 1

i 22 is chif pIAR 5

from mes_send import mail send
import time

import cv2

import os

area_save = "detect_img"

img_count = 0

last mail = 0 % écdié- AP E Ml (FFRE)
mail_interval = 15 # X T | E|MEFEFIE (§)

14



PRRP AR E T B e Bl
if not os. path. exists(area_save):
os. makedirs(area_save)

def detect(frame):
global img_count, last_mail

#BEp R
currnt_time = time. time()

1f currnt_time - last_mail > mail interval:
img name = f"detect_{img count}. jpg"
img_path = os. path. join(area_save, 1mg_name)

P EREGERY

if cv2. imwrite(img path, frame):

print(f" Pe e = kE: {img_path}")
mail_send(img path) # #F:F#8it

last_mail = currnt_time # { i FFFF
img_count += 1 # { #7H % ¥k

else:

print(f" X P % H#:2 pc: {img path}")

B ectsehmail @ i¥

import smtplib

from email.mime. application import MIMEApplication
from email.mime. multipart import MIMEMultipart
from email.mime. text import MIMEText

# HTML 3¢ m%*_;j, @
html ="
<hl style="color:red">/A\ #21 &1 4 < i </hl>

<hl style="color:red">/\ WARNING! SOMEONE IS FALLING</h1>

LRI

def img set(msg, area):
# @ % python P& ¢h open = i B fadp TP £ ofh R
with open(area, 'rb’ ) as file:
img = file. read()

15




M 4o

def

def

attach_file = MIMEApplication(img, Name=" detect. jpg’ ) ¥
thE B
msg. attach(attach_file)

_Sali\?'
f

mail_set(area):

# & = g)iE f7en MIMEMultipart %t %

msg = MIMEMultipart()

mail content = MIMEText(html, "html’, ’utf-8 )
msg. attach(mail_content)

bR AR

msg[’ Subject’ ] = *WARNING! # =2~

msg[” From” ] = [ ¢ A
msg[' To' ] = [N # 41 2044

# -;;"Fétg]l;lxﬁﬁ
img_set(msg, area)
return msg # iEwE ¥ G

mail_send(area):
try:
msg = mail set(area) # JEB-#R{* 4 %
smtp = smtplib. SMTP(’ smtp. gmail.com’, 587) # 4% Gmail

PR

smtp. ehlo() # FIRBIHKF+

smtp. starttls() # #x* TLS 4c B

smtp. loginC [ NN .
D

smtp. send_message(msg) # % iF#R %
smtp. quit() # B Pk
print(" it AP PEI")

except Exception as e:
print(f" X #8384 pz: {e}")

Ao RS ATH
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©: 480x640 1 lie, 73.6ms
Speed: ©.8ms preprocess,
HB : (550, b'5.7.1 This messagq

73.ems inference,

spam sent to Gma11 this message has been)\
essageNonCompliant and review\n5.7.1 RFC 5

@: 480x640 1 lie, 84.3ms

Speed: 2 8ms preprocess, 84.3ms inference,
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