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WEZT: a-BEIRL 2. pandas (pd) — B{ERBIRExcel—HEX ).
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o EIETMAIE. BIESHTOE.
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o FILAEARRR “ExceliBETEI00TER", MBS, AaMtifE, HEER. ERoERITE.
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3. matplotlib (plt) — EfiEE 3
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N Y - — 5 ) = P 3 0
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Scikit-learn AF§ — Torch CNN. RNN. LSTM TransformerEEiAttention%

w FENE AEFIEM
¥ BS: MIEEREIEAEAR

@ E—T: FEFILEGLSIMES LBEEE IRAERIMNESEEEE
BT (ARG HERETERERR @ =/\Z: Transformers B3EE HHLE

@ B= (ERE) mERMKE SRR

s R -’ @ BNE: £HIASTEIER (Diffusion)
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@ 1.2 EREENSRFEHES
BNA—BENREMERE (— REE) BT

o BRIRBAMIBRBE x = [z, z,...,2,)7 MLP ﬁﬂﬁ]ﬁ#&ﬁﬂi‘l‘ﬁiﬁﬁ

o [BEEHETHERN m S
o MEBWMETHEN k 1 BMAS:
z1 = 0.8x0.5 + 0.4x(-0.3) + 0.6x0.8 + 0.1 =
nA: 0.860

BMAREREENITEARA:
20— g 4 0
o Heh, WU EREENEERE, HEN (mxn), bV REEW, LEA (mx1).
R MEEE (20Sigmoid, RelLU) #bEE:
aV = f(z(l))
e EmLE BRIt EARR:

20 — @M 4 5@

o Heh, WO RHUENEEN, #EHN (kxm), b BREBW, S#EH (kx1).
WEEHERMERIRRER:

§=1(")
I F2 R —R TR IE MIEHE,

HEH2 EIFEHA T E R AR
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v OETRBE & S5
1 from sklearn.neural_network import MLPClassifier

2

3  mlp = MLPClassifier(

4 hidden_layer_sizes=(128, 64), # 2B 128, 64
5 activation="relu',

6 solver="adam',

7 alpha=1le-4,

8 learning_rate_init=0.001,

9 max_iter=30,

10 early_stopping=True,

11 random_state=42

12 )

o [REREMIfTEER?

o ‘BRI (40128, 64) BEILRAMERES MR, ENR, RERBTRARNSMIFE, BT
2. BERIE. IRATILER(128, 128). (256, 128, 64). (100,), EZE(64, 32)ETEEE, AL
BUETREE. lossHi % FiI|4REERT,

o WIREHBLLAIHESR, RESSIAREZ RSN, BINILEREE, BEMRIZL, A, WBEIUA
(128, 128)F LML, ANTEAEARTREEREARASN, EERWIESAEESEM,

o RIEEAIER?

o BURREUREMBEAIAELLIERES . ReLUITEIR, BEARSHEER, BRIAREMBHEIE; tanhil

sigmoid[fLI&R, BEMZNSBEHER.. EiA relu'Fl'tanh' &—RLHISLE,
s TFEME (alpha) ATALEE?

o L2IEEM{SENE ), HWRAGE, BEEZENE (ISERRGE, WHEE): L2ENERNHE
T3k, SHANE (RERANARE, NSGEMNAERE) . FEESIG/MXKIMNHossHiLEE
it RAJAEIRalpha=1e-5, le-4, 1le-3, MBI RRENERAFM,

¢ early_stopping=True BN R EE T+ AITF?

o BEREFIUEREERITE DEMERERAN RS LG, PBHILERERR", KRR

BN, TETISGNE, 22N IREFERNEMHEINEFER.
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o HERREE: B{RFUNIEMELLG, EARFSHIEIAEER.
e #EE (Precision): XFHFARENEZLOZRAENI—X, EEESHAEN FELA.
e BEE (Recall): XEE—HFILFRERAPEZORIOE, ELXBHAEHRELS",
e FIZ#: SEZRBENZEEABNTY, BELERMRENER,
o RIBIEN: TIUoITERIEILE R ER SIRIE,
EARLWAZHE (FEHFIRF) HRT, XEEFRSERTUEDENRMERETERFER LR
MER, KMER“ER", BETSERELNES,

Eflh, E@IFES. REESD, HIMLBSEITHEER (WUMSE. RMSE, MAE, BEANE), R
NEMEHEER"ZiPNE"TE, FERE—THF.

AEIER M, ERBEREMEERE
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B, BARUCANIHER, SRR EARRE
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AR R EIER 20460, FBHRHERHE D T

=. RIEEHMESETRH & ul BAE: BIESWER

B EEHENFENSEIE (ExcelZSPSS)

W F—8: IMRWR J RSN . PR R 2
. 7 HARREHIR REFRNARSS / BRRRAE: TRR. €501, BEsH
. @ STEFAR vs REFIR vs BRHR Wl BUETTACERY: ESSERS HHR
. & “Em-HTE-HR" = f1— R

TRIBHEEFEWF 7T A A RS BRIt ZIEIEX T
37 13-V NCH

L BARE: HRIBRESIEXEEF T
LE_F: BASHRIT . & MEFMRRESEN: BE. 315, HE. R T8 syeieihsotmte A BA S T
. @ WARE— R o o RIECXEERIS: B8, BX. 3. WR M MR ) B2 MEREAT @
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o RRIERSHATRIAE o | TEBENDESRREIT z
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Human Pose Recognition Darts Training System (HPR-DATS)-
Research Report

Zhantao Chen, Xisolan Middle School, Zhongshan City
Advisor: Jin Fang
February 2024

Abstract: This project utilizes an intelligent darts training assistance system based on human pose
recognition. By constructing a hardware and software system, the system conducts a stability analysis of the
athletes’ movements, fits the best-throwing trajectory for the athlete, and establishes an individual sports
database. It effectively aids athletes in adjusting their posture for darts sports, enabling more scientific
training methods.

Keywords: Human Body Pose Recognition; Stability Analysis; Trajectory Fitting; Personal Sports
Database; Dart Training

1. Research Background

(A) Development Status of Darts Sport

Darts Sport has recently become popular in Asia, especially in China, where most people’s understanding of
darts is still at the stage of hard darts, A small number of people with u deeper understanding leam about
soft darts through televised competitions. Although electronic smart dartboards can be seen in foreign
consulates and upscale bars frequented by forcigners, they are still fir from most of the public. According
10 predictions by the National Sports General Administration's Darts Association, China, with one-fifth of
the world's population, will soon lead the world in the number of darts enthusiasts, -

To further promote national fitness activities and popularize darts, the Sports Administration's Social Sports
Guidance Center officially listed darts as a sports event in May 1999, signifying the official recognition and
establishment of darts as a legitimate sport in China. Darts has been included as an "emenging sport” in the
"2022 curriculum,” with students participating in competitions organized by provincial student sports
associations and dart associations, making them official competitions,

Currently, Xiaolan Middle School (Zhongshan Foreign Language School) is the only school in Zhongshan
that offers a darts program, and it is supported enthusiastically by the provincial dart association and the
school. To better support the practice of the darts program at our school, under the joint guidance of our
school's information technology and physical education teachers, we developed the Human Pose
Recognition Darts Training System (HPR-DATS). With HPR-DATS, we can assist athletes in analyzing
their dart-throwing movements through human pose recognition, establish a personal training database for
cach dart athlete, help them better understand their training conditions, and receive better guidance from ‘
coaches,

Human Pose Recognition Darts Training System(HPR-DAIS)
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(B) Current Research Status of Motion Assistance Systems

Rescarch on using computers to recognize actions for training assistance has been verified by many experts
and scholars in the research community, and several physical sports analysis systems are available on the
market. They employ observational methods, image analysis methods, and portable sensor methods, among
others, to achieve system implementation. f

Figures 9 & 10 demonstrate the recognition of key points using Mediapipe's Blaze-Pose and the
relationship between video clarity and key point recognition accuracy, respectively.
(C) Data Preprocessing
1. Observational Method The initial step involved data labeling and cleansing under the guidance of professional dart coaches. Videos
captured were categorized into four groups, totaling 440 videos of professional athletes and coaches
performing standard triple-hinge and stability throws and 231 videos from novices showing non-standard
triple-hinge stability in their throws.

The observational method involves using the naked eye to observe a person's movements during sports
activities and providing suggestions for improvement, This method is often used in sports training and
rehabilitation. For example, in golf, training assistance systems can replay and analyze a player’s swing

action, allowing coaches to observe the details of the swing and suggest improvements. However, this
method is subjective and depends on the trainer’s experience. To overcome these limitations, developing a
motion posture detection system can provide a more objective and personalized training standard, By
analyzing the user's physical condition and movement patterns, the motion posture detection system can
offer personalized feedback and training suggestions, improving the effectiveness and cfficiency of training

2. Image Analysis Method

This involves analyzing images or pictures to assess actions, similar to other motion capture systems. It
requires a standard template for each action and compares the parameters from the pictures to the template
1o evaluate the action. Laser devices can also obtain the coordinates and motion rates of key body parts
during training, Professionals analyze the body parameters obtained through pictures or laser devices, and
other means to provide training suggestions. A single-lens camera can capture the trainee's frontal posture,
avoiding the obstruction of body parts and improving the accuracy of the assessment. The image analysis
method provides a more objective and accurate way to analyze and evaluate movements as another form of
motion capture.

3. Portable Sensor Method

Portable sensors can collect physical parameters of key body parts during sports, such as accelerometers or
gyroscopes that measure acceleration, direction, and rotational speed. These sensors are designed o be
lightweight and portable for casy use during sports activitics. However, using sensors may interfere with the
athlete’s full engagement in the activity and may prevent some key movements from being performed during
the sport. Once the sensors collect the physical parameters, the data is transmitted to the training system,

Subsequently, Mediapipe was utilized to extract key points from cach individual in the videos, identifying
33 different three-dimensional position coordinates across the body, focusing on points 1 to 24, These data
points were saved in numpy format for further processing. The gathered data underwent completion and
standardization processes, Videos containing less than 80 frames were discarded, while those with more than
80 were normalized through an averaging frame extraction method.

Figures 11 & 12 display the landmark model in MediaPipe Pose, capable of predicting 33 pose landmark
positions and showcasing some processed data, respectively.

1. Noise Reduction (Smoothing): The moving average method was employed to smooth the data by
calculating the local average values around each data point. Specifically, a window (defined by the
window_size parameter) was selected around each data point, the mean of all data points within this
window was calculated, and this mean value was then assigned as the new value for the point. This
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Abstract

In this paper, we propose FGITNet, an innovative Two-Stream Gated Network
designed for accurate violence detection in surveillance videos. Leveraging both
Inflated 3D ConvNet and Transformer architectures, FGITNet extracts spatiotemporal
features by processing RGB and Optical Flow frames simultaneously. A key
contribution of our model is a novel background suppression mechanism that
effectively filters out non-motion elements, enhancing motion feature detection while
maintaining computational efficiency. This two-stream approach achieves state-of-the-
art performance on the RWF-2000 and Hockey datasets, surpassing existing methods
by 4% on RWF-2000, reaching an accuracy of 93.75%. OQur method demonstrates
significant potential for real-time applications in intelligent security systems,
contributing to the field of design and intelligent engineering.

A Two-Stream Gated Network for Violence
Detection Using Inflated 3D ConvNet and

Transformer
Dongyi He*, Yuanquan Gao?, Fang Jin®, He Yan® and Wei Liu®'
*School of Artificial Intelligence, Chongging University of Technology, Chongging,
400054, China.
"Xiaoping Technology Innovation Lab, Zhongshan Xiaolan I {igh School, Zhongshan,
Guangdong, 528415, China

Abstract. In this paper, we propose FGITNet, an innovative Two-Stream Gsted
Network designed for sccurstc violence detection in surveillance videos.
I:vrnglnl h\lh Inflated 3D ConvNet and Transformer anchitectures, FGITNet
features by processing RGB and Optical Flow frames
nmul\lnn\m-ly A key contribution of our model is u novel background
suppression mechanism that effectively filters out non-motion elements, enhancing
motion feature detection while maintaining computational efficioncy, This two-
stream approach nd\m state-of-the-art. performance o the RWE-2000 and
Hockey g existing methods. by 4% on RWF-2000, resching an
sccaracy of 9375%, Our sithad demonsirates. sighificant potential for real-time
applications in inteiligent sccurity systems, contributing to the field of design and
intelligent engincering.
Keywonds. Two-Stream Nuww\_ Violence Detection, Inflsted 3D ConvNet,
Transformer, Background Sug
1. Introduction
The incressing demand for public safety has ked 1o widespread use of surveillaice
cameras, which have significantly reduced crime rates in citiex like Balimore, Chicago,
and Washington, D.C., 23 shown in Fig, |, However, resl-time violence dotection
remaing » challenge due 10 the vast amounts of video data and the limitations of manua!
monstoring. oficn leding 1o delayed responses
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2.1 Esisting Methods for Vialence Detwction
“The task of viofence detection in vidoo surveillance sywoms has gamcred Aignificant
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2 Retuted Work

4 Experiments and Results

‘We cvalusied FGITNeL using two benchmark datasets: RWE-2000 and Hockey. These
dafasets we widely weed in violence detction fasks and peovide & halwncod
representation of violent sod pon-violent sctions.

4.3, Experimenta Senup

‘The model was implemested sing PyTareh snd irained on an NVIDIA RTX 4070T¢
GPLL Key hyperpurameters includod a batch size of 16 and s leamning cate of 1310 —
1 Vtimex 107(4}1 %10~ 4, We teaoed the merdel for 2000 epochs.

4.4, Evolmation uned Cimpartsn
FGITNet was compared 1o other state-of-he-art models. 1t achicved the highest

‘on both datasets, as shiown in Table |
[

Medel WP-2000 (%) Mackey (%)
TowGusd Vet @ "
SerComiSTI ws s
FGITYe (Oun) 97 »s
4.5 Ablation Study
The wblution seaidy o RWF-2000 demomtrates the importance of hackground

mmm‘mmwmmns\s.ﬂmnma

Table 2: Ablutin Somdy o KWE- 300

Varient Acrureey (%) Preeen (%) Reca (%)
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5. Discassion and Fature Wark

31 Advantages and Limirations
FUITNet demonsrates severnl advamtages I Violeace deiestion tasks, combly s

: fosum o motion-
rolated clements, significumtly improving nccuracy sad obustiese. The twe-strenmn
mwmmunhkanmomm crisblés FGITNe to captare both spatial
un tesmporal festures, cohaacing s ahdlity 10 delect violent actions in challesgig real-
world

However,the il hay sce Uisitathons. While i perforras et
e, s eneedliation o more divers, veat-worhd oo s o

w
boen coticind. for thei lnability 10 elfecivly capiue dynamic. motion patens,
pesially when backgroure) noise or occiusir i greseat,leading o teducod sccuracy

in realworkd scematios. Fenil et al. mlmuﬂw“mm%

m their siampli flen fail (0 gencraline scross ironments, making
o sty Wuﬁhm«&mmhmﬂ:mummm
diverse conditions] ).

3, Propesed Approsch
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Ney stages: Oveeal] Architocture, Data Preprocessi
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6. Cunclusion

Tn this work, we progosed FGTTNet » novel. twitream gaiod netwick
muwhuwmmmu“m

ey hagnamion accuncy in both casen
pleys 2 el rile in endancing ln fosie
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Let science and technology go hand iIn
hand—empowering students to explore,
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Intelligence.
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