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UNG DUNG AI HO TRQ HQC VO CO TRUYEN VIET NAM TAI NHA'
GOP PHAN BAO TON VA PHAT HUY DI SAN VAN HOA PHI VAT THE
Lé Trung Kinh, Pao Anh Hao, Trwong Tién Thanh, Vo Quéc Thinh
Truwomg THPT Chuyén Tién Giang, Binh Tao, Trung An, Péng Thap

Tom tit: Sy phat trién cia cong nghé 4.0, cac ng dung AI hé tro vao nhiéu linh viee d‘ong vai tro quan {trong. Mot trong
$6 d6 la viéc img dung Al dé hé tro hoc vé co truyén Viét Nam gop phan bao ton ban sdc va thé hién truyen thong luyén vo
ciia nguoi Viét. Bai viét giGi thiéu phan mém cé kha nang day vé tai nha, d‘ong thoi néu ra nhitng thiét ké va phwong phdp
nghién citu ciing nhir cdc bude ché tao va hinh dnh chay thir ciia phan mém.

Tir khéa: iimg dung Al bdo ton ban sdc, truyén thong luyén vé, phirong phdp nghién cieu, vé co truyén Viét Nam.

AN AI-BASED APPLICATION SUPPORTING THE LEARNING OF VIETNAMESE
TRADITIONAL MARTIAL ARTS AT HOME, CONTRIBUTING TO THE
PRESERVATION AND PROMOTION OF INTANGIBLE CULTURAL HERITAGE

Abstract: The development of Industry 4.0, artificial intelligence (Al) applications have played an increasingly important
role across various fields. One notable application is the use of Al to support the learning of Vietnamese traditional
martial arts, contributing to the preservation of cultural identity and the promotion of the Vietnamese martial arts training
tradition. This paper aims to introduce a software system capable of teaching martial arts at home, while also presenting its
design, research methodology, development process, and experimental implementation results illustrated through system
testing images.

Keywords: artificial intelligence (Al) applications, preservation of cultural identity, martial arts training tradition,

research methodology, the learning of Vietnamese traditional martial arts.
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I. PAT VAN PE

Trong bdi canh cudce séng hién dai, nhiéu nguoi
yéu thich v& ¢6 truyén Viét Nam nhung khong co
diéu kién dén cac 16p hoc truc tiép do thoi gian,
khoang cach hay chi phi. Ung dung tri tué nhan
tao (AI) c6 thé gitip nguoi hoc luyén tap tai nha
mot cach hi€u qud, chinh xac va an toan. Al sé
phan tich chuyén dong ciia ngudi tp qua camera,
nhén dién cac dong tac vo thuat, danh gia k¥ thuat
va dua ra huéng dan chinh sira ngay 1ap tuc.

Ung dung con c6 thé tich hop céac bai tap theo
trinh d6, theo mon phai va cung cip cac video
huéng din minh hoa. Ngudi hoc vira luyén tap
ding ky thuat, vura theo doi tién trinh hoc tap,
tao dong luc va cai thién hi¢u qua qua trinh da
vO tai nha.

IL. NQI DUNG NGHIEN CUU

2.1. Thiét ké va phwong phap nghién ciru

2.1.1. Cac buoc thuc hién

San pham dugc nghién ctru va thyc hién thong
qua cac budc sau:

Buwoc 1: Nghién ctru thudt todn hoc su xac dinh
cac diém trén co thé con ngudi (pose estimation)
va thuat todn so sanh hai dang nguoi.

Buéc 2: Thém co s¢ dir liéu cac bai tap vo cd
truyén Binh Dinh.

Bude 3: Thiét ké giao dién twong tic ngudi ding

Buéc 4: Thuc nghiém thuc té
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2.1.2. Chitrc ndng chinh ciia san pham

Giai phap 1a phdn mém cai dat trén may tinh
cia hoc sinh va gido vién, két ndi qua mang
Internet dé truyén di liéu két qua tap luyén tir hoc
sinh t&1 gido vién.

Gido vién thyc hién giao bai vd va nhan vé
két qua, hoc sinh thyc hién cac bai tap vo cia
gido vién.

Phan mém bao gém céc tinh ning chinh:

Nhén dién va phan logi dong tic vé cé truyén:
Al can duoc hudn luyén dé nhan dién cac dong tac
phuc tap, chinh xac, phu hop véi ting mon phai
va trinh d6 nguoi hoc. B sung cac tur thé khoi
dong trude khi luyén tap nhu hit dat, chong day.

Padnh gid ky thudt luyén tdp: Xay dung co ché
Al danh gia d6 chinh xac, toc do, tu thé va lyc ciia
tung dong tac.

2.2. Phuong phap nghién ctru

2.2.1. Nghién ciru thudt toan hoc sdu xdc dinh
cdc diém trén co thé nguoi

Nghién ctru tién hanh so sanh cac thuat toan
hoc sdu x4c dinh cac diém trén co thé nguoi hién
nay la Openpose va Mediapipe.

Ca hai déu thyc nghiém trén may tinh thong
thuong c¢6 cau hinh muc trung binh Inter Core
17-4510U va 8GB ram. Két qua dugc thé hién
qua bang sau. Nhu vay ca Openpose va
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Hinh két qua

OPENPOSE

FPS (khung hinh theo giiy) 0,4
D6 chinh xic Rat cao
On dinh Khéng 6n dinh On

Nhu vay ca Openpose va Mediapipe déu c6 do
chinh x4c chap nhan dugc, tuy nhién Openpose co
tdc do xir ly rat cham, nén quyét dinh chon mo6 hinh
Mediapipe: M6 hinh hoat dong t6i uu nhd vao co
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ché phat hién va theo ddi tu thé, quaé trinh hoat dong
theo céac giai doan: phat hién khudén mat, khoanh
ving quan tm, tinh x4c xut va ndi suy. Két qua
ctia Mediapipe 1a 33 diém trén co thé ngudi.

0. nose 17. left_pinky

1. left_eye_inner 18. right_pinky

2. left_eye 19. left_index

3. left_eye_outer 20. right_index

4, right_eye_inner  21. left_thumb

5. right_eye 22. right_thumb

6. right_eye_outer  23. left_hip

7. left_ear 24. right_hip

8. right_ear 25. left_knee

9. mouth_left 26. right_knee

10. mouth_right 27. left_ankle

11. left_shoulder 28. right_ankle

12. right_shoulder  29. left_heel

13. left_elbow 30. right_heel

14. right_elbow 31. left_foot_index
15. left_wrist 32. right_foot_index
16. right_wrist

Hinh 1: 33 diém trén co thé ngwoi Mediapipe xac dinh

2.2.2. Thudt todn so sanh hai dang nguoi

Dua trén thi nghiém thyc té dé xuét thuat toan so
sanh hai dang nguoi trén 3 mo hinh danh gia nhu
sau, néu hai dang nguoi thoa man ca 3 mé hinh thi
xac nhan 1 hai dang nguoi gidng nhau. Dit li¢u thir
nghiém dugc lay tir bo dit 1iéu Human pose dataset
gom hon 25 ngan hinh nh cta hon 40 ngan nguoi.

* Mo hinh danh gia 1: Khoang cach Cosine
(Cosine distance) va khoang cich trong sb
(weighted distance)

Str dung Mediapipe dé tao hai véc-to da chudn
hoa posel va pose2 luu trir 15/33 toa dd truc tung
va hoanh cua cac diém (Dﬁu”: 0,Cd”: 1, “Vai
phai”: 2, “Khuyu tay phai”: 3, “C6 tay phai”: 4,
“Vai trai”: 5, “Khuyu tay trai”: 6, “C0 tay trai”: 7,
“Hoéng phai”: 8, “Dau gbi phai”: 9, “Mit ca chan

phai”: 10, “Hoéng trai”: 11, “Déau gbi trai”: 12, “Mat
ca chan trai”: 13, “Nguc”: 14,“Background”: 15.

Khoang cach cosine tinh goc gitra véc-to va trur
di mdt khoang cho chinh no, cong thire sau.

posel.pose2

Cosin nggcggge;@ose],pos:eZ): l- oselllposez]
Khoang cach trong s6 (weight distance) cai
tién hon bang céach tinh chénh 1éch khoang cach
gilra cac diém posel va pose2.
Distance(posel,pose2)
Xit1 P(posel(x;, y:))- llposel(x, ;) — pose2(x;, yi)l

Weighted
1

ZiL, P(posel(xiyi))
Theo thir nghiém thyc té trén nhiéu truong
hop, néu khoang cach cosine < 1 va khoang cach
trong s6 < 0,5 thi danh gi4 hai dang nguoi chinh
xac. Vi du thtr nghi€ém nhu hinh sau:

Hinh 2: Hinh anh thi nghiém thue té
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* Mo hinh d4nh gia 2: Vi tri cac diém

Chon 8/33 diém tuong mg voi dau, tay trai,
tay phai, cé, nguc, bung, chan trai va chan phai.
Kiém tra d6 cao twong Ung cta timg cip diém

trong 2 anh c6 giéng khong. Vi du, néu trong hinh
1 ¢6 tay cao hon dau nhung trong hinh 2 c6 tay
thdp hon dau 1a sai. Loai trir truong hop kiém tra
cip diém giira 2 tay va giita 2 chan dé.

Hinh 3: Hinh anh thé nghiém

* M0 hinh danh gia 3: Géc

Chon céac goc tao gitra 3 diém: (mit, vai trai,
tay trai), (mat, vai phdi, tay phai), (mat, bung trai,
chén trai), (mdt, bung phai, chan phai).

Néu c6 mot cap goc trong hai hinh c6 chénh
léch quéd 10 do thi danh gia hai dang khong
gidng nhau.

Kl Hinh1 = &8 B

Hinh 4: Hinh anh thir nghiém

2.2.4. Thém co so dir liéu cac bai tap Yoga co
ban, cdc bai tdp rén luyén thé chdt (hit dat, nang
ta, gdp bung, ...) dé tdp khoi dong triede khi tdp vo.

Str dung thu vién Custom Tkinter ctia python

dé thiét ké giao dién gom 2 phan: phan hién thi
va phan diéu khién gdm chon 4 bai tip va cho
phép gido vién thém vao chudi hinh anh cua bai
v bét ky.

Hinh 5: Hinh anh giao dién Python

2.3. Thue hién, ché tao, kiém tra va huéng
dan sir dung
2.3.1. Thuc hién, ché tao va kiém tra
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Ung dung AI duoc phat trién theo quy trinh ba

budc chinh: thyc hién, ché tao va kiém tra. Trudc

hét, thu thap dir liéu hinh anh va video cac dong
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tac vo ¢b truyén dé huan luyén mo6 hinh nhén dién 2.3.2. Huong dan sir dung

chuyén dong. Sau dé, lap trinh, thiét ké giao dién * Pdi véi hoc sinh

va tich hop thuat toan Al dé phan tich, danh gia ky Bude 1: Khoi dong phan mém

thuat luyen tap cua ngudi dung. Cudi cing, tién Budc 2: Chon 1 trong 5 bai tap bén trai, chon

hanh kiém tra thir nghiém tng dung v6i ngudi hoc  Webcam dé 1ay hinh tir Webcam hodc 1dy hinh
tai nha, danh gia do chinh xac, tinh kha dung va tur t€p video va nhan Bit dau va thuc hién cac
hiéu qua hudng dan, tir d6 t6i uu hoa hé théng dé  dong tac.

dam bao trai nghiém hoc tap tot nhét. *Bai tap 1: Hit dt (khéi dong trudrc khi tip vo)

*Bai tap 2: Ping ngoi

Hinh 7: Tw thé ding ngoi
*Bai tp 3: Yoga, hoc sinh thyc hién theo dong tic Yoga miu dé danh gia d chinh xac

Hinh 8: Cic tw thé Yoga

*Bai tap 4: Tap luyén cac tu thé v dong tac miu d6, néu thyc hién thanh cong sé

Chtrc ning gido vién giao bai, gido vién chon chuyén qua anh tiép theo cho dén khi hét bai tap.
Thém dé thém mot chudi cac hinh anh twong ng Phan mém hién thi hinh méu thir 1 &bén dudi goc trai
bai tap vO, hoc sinh thuc hién lan luot theo cac cﬁaphﬁnmém, hién tai trang thai 1a khong chinh xéc.
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) Hinh 9: Vi du khi sai tw thé _ 3 )
Cho dén khi hoc sinh thyce hién chinh x4c dong tac vO ¢ hinh mau tha 1. Hinh mau chuyén sang thir

2, hoc sinh thyuc hién cho dén khi chinh xac.

Hinh 10: Khi hoc sinh thwc hién chinh xac

Hinh mau chuyén sang hinh mau thit 3 - 4 - 5,
ctr tiép tuc nhu vdy cho dén khi hét bai tap. Nhu
vay, gido vién c6 thé thém bét clr bai tap vd nao
bang cac chudi hinh anh va hoc sinh phai thuc
hién theo.

*Bai tip 5: Cac bai tip v6 co sin trong co
so dir licu

Trong co s& dit lidu ciia phan mém da luu sin

Hoc sinh

cac bai tap twong Gmg v6i chuong trinh vo ¢b
truyén do Lién doan V& Binh Dinh cung cap.

* Poi véi gido vién

Két qua vé diém va tén hoc sinh duoc luu trir
thanh dang tép .csv dé gido vién 1am co so danh gia.

Bam vao xem diém ca 16p dé xem thong ké vé
tén hoc sinh, tén bai tdp va két qua, c6 thong ké
tong s luong hoc sinh dat trong mot 16p.

Hit a8t
Duimg gt
Yogs

Gibo viln gas bt
- @@

Gido vién

E-/tharchac/ quanh/1 g

o —
E-/theduc/ quanh/3.jpg
E:/thehac/ quanhd g
E/thedhuc/ quanhsS.jpg

Thim  Xéa  Xem

STT Ho vt tée Bl thp
1
Téng 171 i

Hinh 11: Danh sach hgc sinh

2.4. Panh gi4 sin pham
2.4.1. Tiéem nang ung dung cua san pham
C6 thé tng dung ¢ céac cau lac bd v cd truyen.

khong bi gidi han.

2.4.2. Hiéu qua dem lai khi vmg dung san pham
Veé kinh té&: Gop phan gidm bt ganh nang cho

Gid thanh hop 1i d€ moi thay c6 vo déu cé thé sd hitu.  gido vién day vo, gidm von dau tu cho mon vo cla
Co thé thém da dang cac loai bai tap chu nganh gido.
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Vé ki thuat: Ap dung thi gidc may tinh va tri
tué¢ nhan tao sir dung cac quy trinh thiét ké va
danh gia hop 1y dé nang cao chat lugng giang day
moén v truc tuyén.

Vé xi hoi: Gop phan nang cao chat luong stic
khoe khi tap vO tai nha cua hoc sinh, gitp xay
dung mot tiét hoc vo dam bao chat luong.

2.4.3. Nhitng mat con ton tai chwa gidi quyét
e ciia san pham dé khdc phuc

Néu nguoi trong video mic quan 40 c6 mau
tring v&i nén thi phan mém khong phan tich duoc
dong tac vo.

Phan mém c6 dung luong 16n.

Yéu cau chat luong video hoc sinh guri cho
gido vién day vo phai chat lugng, néu md qua may
khong phan tich duoc.

bé phan tich video, hoc sinh trong video cin
phai ding ding dang v4i dung goc quay.

1. KET LUAN

Phan mém tmg dung AI hd trg hoc vd ¢b truyén
tai nha da duoc xay dung thanh cong vdi céac chuc
nang co ban, gop phan vao viéc bao ton va phat
huy di san vin hoa phi vat thé. Trong twong lai,
san pham s& dugc phat trién theo cac hudng:

Cén c6 phuong phap cai tién da dang bai tap
v phirc tap nhu bong r6, cau 1ong, bong chuyén,
.. va ¢6 phuong phap cao hon dé danh gia khach
quan vé d6 chinh xAc.

S& tich hop v6i kha ning c6 thé kiém tra duoc
hinh anh hoc sinh gtri ¢6 sir dung phdn mém cét
ghép dé gian 1an hay khong.

Nang cip phin mém gitp gido vién d& ton thoi
gian cho viéc thém nhiéu hinh anh do mdi bai v
trung binh c6 hon 20 dong tac.
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