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ABSTRACT

With the increasing aging of China’s population... (Please replace with your English
abstract. The content must correspond to the Chinese version).

The English abstract should be written in accurate English with professional terminology.

Key words: Deep Learning, Gesture Recognition, Artificial Intelligence
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1 BERRAE At AR S HERR LS
ARTER R ST e . AU IE S WSO PR, RSB SR B s
5, AR A AR SO S . Y
L1 %R
AR AL, SO ISAEHC, BRI, B0 F SRR S Rt

HHAF -
Thesis/
+-- main.tex S (BN E8BXH, TEBARE
+-- metadata.tex s [R#E] NABEREE (BE. FH. 2 %)
+-- body/ S (5] EXEFHEHMLE
| +-- chapterl.tex S ®—%
| +-- chapter2.tex S B _=
| +-- conclusion.tex S RE— %
+-- preface/ S [5F) MEHRL (MEF)
| +-- abstract cn.tex S [MHEIFXHE
| +-- abstract en.tex S [(REIEXHE
| +-- cover.tex S H K
| +-- declaration.tex S Al M EH
| +-- titlepage.tex S BER
+-- appendix/ S B FE#HLA (Z#H. RE)
| +-- acknowledgements.tex % Z
| +-- appendix.tex s Mk
| +-- publications.tex s B R R
+-- bib/ S 5 F Lk
| +--— ref.buk $ [4 %] buk X
| +-- reference.bib S [WHE] 5% Lo HEE (\bibk R)
+-- figures/ S [RE] BRXHRFHE X

1.2 MERERIERER
THHE AT AR A E R
12.1 #—%: BETHE
fTJF Thesis/metadata.tex M, HAMH. & . . £ XEFE.
FenlER, o6 TR AT AR LMIT K, WO IEMA, ERS M —17.
122 $F-#% EERESEX
* % AE Thesis/preface/ HR MBI abstract cn.tex fllabstract en.tex,
e IEX: f£ Thesis/body/ H¥ FWE®=T, HfE main. tex F15[ .
123 BEREWET
WFFE AR SO EOR SCRF U AR, AR B Pl X
o —RARE AR (VN=DRAK)

\chapter{ #& & }

o TERFRE: LR (DU ERK)

\section{#F & }

o ARG L1 AR (D945 RRAE)



1 B RS HE RS

\subsection{ #F # }

o DUGEATAE: L1LL1AREE (/DO EEfk)
\subsubsection{ #F & }

Al GRTFEE A g S, A AL
(1) X2H—.

O H—HNE...

@ RN
(2) X2H .
1.3 Bl HERRINEE i@

PAURES T F T RHS SCH & A HER T 8 « B4R 13947 “LaTeX JHAL” F1 “5L
PRIEYRIER”
1.3.1 &ExE5 A

e, MHAMEARER, ERGFEIIHNSEZ O, SNESE 917,
Bl 1-1 st

N

N
4

Ell::] X

GB/T7714  [INEY. BHEERIM]. SEHRE LRI, 1957. L]

MLA  [INEY. FHEER BEHE LR, 1957. o &

APA L

R AFEARERE RO S| AR
SRIG IRETER SO E R AL,

| @book{ x| E #1957 % 18 B %,
> title={E ¥ B %},

s author={X| EH &1},

. publisher={® $ & B X},

5 year={1957},

5
6 }

P IS #i 2] references H g H111) reference.bib SCAFHT, K 53 AT PAIXFEE
i “cite” ay4E R,

MUFE A ERIE, ARt s TR 2o i IS A B S BT
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SEBR 1 BEZEATT AT DA A BT A T RE T B 22 SOk S | AR AL AR S
% reference.bib H1P°1 YEGRE IR R, (A cite fp A JRHIA B, B ITH S
% OB AR EERE L. bib SR IS 2 SCRON — B AR EAE IE SO S T, B eS|
4y B sl BIE R SCEh RIS 2% SOk BT, #eis | 0y B siEr s, A 15|
M AE BT HES . W SCRE SR, W AT RS B RS | 9 SCHRAE bib S
bt QR TR B N S S0, FTASH AN
132 #HEAK

TN AR B E TS, W R EEE S FE E = me® S A3 ] equation
B8

1. LaTeX J5n%:

\begin{equation}
\label{eg:sigmoid}
S(x) = \frac{l}{1l + e~{-x}}

\end{equation}
2. SRR
S(z) = (1-1)
WMAXA-DFR, X2 RIS R AL
133 $EEHERR

TR SCHFIA £igures/ S, HEEMH \bicaption SLHIAGE K.
1. LaTeX J5hY:

\begin{figure} [htbp]
\centering
\includegraphics[width=0.4\textwidth] {figures/tust-logo.png}
\bicaption{ 7 #| B K B &~ }{Display of example image}
\label{fig:example}

\end{figure}

2. SERATERROR . EL-2R, EHES A%

YRR, raxg, WHEE. £, A%, HRgUSEM htbp], XA EL
T, LaTeX & H BRI R AE, AHAL T B, flandt— g
WMIAE— A FATIEERALE, I HI R, XAMELLR, [htbp] 1R 2 i B S0
M FL A, BT AMEA [H].
134 RiEHR (Z4&R)

TG booktabs ZAUSRMLA =KLk 2.

1. LaTeX J5ng:



U BRI e RS HEORTE

B 12 REIERKFRT
Fig. 1-2 Display of example image

\begin{table} [htbp]
\centering
\bicaption{# & % X| 4~} {Dataset Split}
\label{tab:split}
\begin{tabular}{ccc}
\toprule
Ee XA ¢« FARE s« WH \\
\midrule
W% E & 8000 & 80\% \\
M E & 2000 & 20\% \\
\bottomrule
\end{tabular}
\end{table}

2. FebRARL

® 11 HEENS
Table 1-1 Dataset Split

EERE AR el
IS 8000 80%
NIREEES 2000 20%

1.3.5 {CAaEHR (Listings)
T R BAR P SEBACRS (40 Python)
1. LaTeX J5n%:
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\begin{lstlisting} [language=Python, caption={Hello7 #|}, label={code:py}
def main():

# X & — > Python K& ¥k

print ("Hello, LaTeX!")

return True

\end{lstlisting}

2. JhRiE gesOR :
I def main () :
# X & — /- Python & 7 He
print ("Hello, LaTeX!")
4 return True

A% 1-1  Hello /=151

A - 1R, B EL BC B KR 5 5
1.3.6 Ei&AKAD (Algorithm)
IR RN AN R STL S
1. LaTeX J5nY:
\begin{algorithm} [htbp]
\caption{ = 2 & & H %)
\label{alg:binary}
\KwIn{# F H 4 $AS, HAT(E sts$}
\Kwout{ H #f & 5] $idx$}

Slow \leftarrow 0S\;
$high \leftarrow A.length - 1S5\;

\While{S$low \le high$}{
$mid \leftarrow \1floor (low + high) / 2 \rfloor$\;
\If{$A[mid] == t$}{
\Return Smid$\;
}
\eIf{S$A[mid] < t$}{
$low \leftarrow mid + 1S$\;
}H
Shigh \leftarrow mid - 1$\;



U BRI e RS HEORTE

\Return -1\;
\end{algorithm}

2. PbriEBAOR |

Bk 1 R
Input: 74804 A, HAMA t
Output: HRRF| idx

1 low + 0;

2 high + A.length — 1,

3 while low < high do

4 | mid < |(low + high)/2];

s | if A[mid] ==t then

6 return mid;

7 | if A[mid] <t then

8 low < mid + 1;
9 else

10 high <— mid — 1;
11 return-1;

14 MIRBEEE5EX

N TR 25 . R E RS R R, R E 2023 4R,
FKIE 60 % MPA AT 297 2. EX— 5T, HEEiRam LG EEmW
IS, E D IR H . R E R SRR R, B 2023
RN, FRE 60 % DL E AT ELA 2.97 121), fEx 35T, B AR R4 1T ST A
HEEESME. PEA D ZRL R H 5™ E. RIEERSGH R R, #
% 2023 4N, T 60 % A EAITEGL 2.97 12, fE%—5 R, Rl &R &
GY B FBERAE S P E A IR H 28 . AR R G R
HE 2023 4EJE, TR 60 % KDL EATTE A 2.97 12, FEk— 550 F, HAEIEEAN
WF9E B BB SO,
141 HiRE=

AT 4 BT BT P BB ARAE BB WL A P R
14.1.1 $HARERIR

R, TR ST B AR A BUE T KB . R R R 2
2% (CNN) 7ERG AL ISR«
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1.5 ZRHRAR{E R AR
AR 5 AEAT W) R FR R 27 BT A PR 58 1 218 SCHYHEAR o
151 BREWETR
WP ARV SO BOR SR U bt , ASBAR B i i 2
o~ 1R (VNEIRIR)
© TgbR: L1 (PSR
« =gbn: L1 (U5 RIER)
o PUZEARA: 1.1.1.1 (/hPYERfEK)
(1) X2H— R
O H—HHEA..
@ HRHE.
(2) XR2H R
152 B3I RETR
225 IS 2 SO R B BN, T LaTeX HERRSAR I BUE AR A AS %
A EEFAE NBEAEDY, TR T35 P AS I Y 52 & T
HE: 5IM)E, SURMZSECISIR S A S WL .



2 EFBEREARET

2.1 HFAIUHR
AAGEILLFRE R AN ILF S, PIAn=NC-D)FnR:
1
1+ e—(W'x+b) (2-1)
Hopr, wielEma, b@2mE. XA, Bl aligned JRH5:

Py =1|z) =

L(9) = Y _lyilog ho(w:) + (1 — y:) log(1 — hg(x:))]
=1 5 (2_2)
9]' = ej — a8_9]J<9)
22 fEEIMRETR
ARV AA AWM o ABRBCCRRUERE (A REsK) .

21 RENEASEMTEE

Fig. 2-1 Development of Tianjin University of Science and Technology

WME2-187R, FradEs Bk <K& 2-17 s,

23 ZZFHAR
WA TR SO R BRI =23, RBVAERAE L

8
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*®2-1 ZTWIRFSIMEERER

Table 2-1 Experimental Equipment and Environment Configuration

SRR B & A U
BEZS Ubuntu 22.04 Linux
H-FAE NVIDIA RTX 4090 24G 277
AbFREE Intel i9-14900K  3.2GHz
W1 64GB DDRS5 -

WNFR2-1J7, FRAE LA B HE R .

24 MLKLEMSII (REDRH))
ABFFER N PyTorch HESUALFEAI AU AFAE S ORI ) AURS 52 3L A0 A 52-1 7

import torch.nn as nn

9 =

; class FeatureExtractor (nn.Module) :

4 def init (self):

5 super (FeatureExtractor, self). init ()

6 # EXERE

7 self.convl = nn.Conv2d(3, 64, kernel size=3, stride=1l,
padding=1)

8 self.relu = nn.RelLU(inplace=True)

9 self.pool = nn.MaxPool2d(kernel size=2, stride=2)

11 def forward(self, x):

13 ERERCE R

14 Args:

Is x: ¥ N % & (Batch, Channel, Height, Width)
17 out = self.convl (x)

18 out self.relu(out)

19 out = self.pool (out)

20 return out

A 2-1 FeEdR U SE B

2.

(9]

FROWEERE (WREREG)
HT YOLOVS [ F- 45 RS R AN 28



2 BIREER S AR

Bk 2: BTGl YOLOV (-5 334

Input: MSTHMIEIL T, EAGRE A Teony
Output: KiHESE G B, KAIELEA C

1 FIIRAE N 45 S50 0,

2 while ZLHUA K 2 R do

30| BEHCYEI 1;

s | FRBTALEE: 1esizca + Resize(I, 640 x 640);

s | FHESRHG: F < Backbone(I esized);

// HEAERRA 5 TN

6 | Pus, Pyoy «— Head(FPN(F));

7 | foreach FUMAE b; € Py, do

8 TR EERE si;

9 if s; > T¢,,s then
T | URER b I AR S S
u | B,C+ NMS(S); // AR AR

12 return B, C,

10
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3 & i’
3.1 &AL
AR S 0 KR K 2E R A A SCHERROTE 5, s T — &= T
LaTeX (1) H sl AL HEUSIR -
32 REKRE
AR AT DA — 2P AIRAE Overleaf bRY4RFHE, HHMXTEZ L0k (A0SR
%) B AL SRR
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