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MO DAU
1. Ly do chon dé tai

Thé gidi 4o 3D dang tr¢ thanh mdt xu hudng mdi, mo ra canh ctra dén nhirng
tradi nghiém mdi mé va day tiém ndng. Tuy nhién, su ti€p can véi theé gidi 4o nay con
han ché do rao can vé chi phi véi nhiing thiét bi dat dé, chua phd bién han ché kha

nang ti€p can cia mot s6 nguoi nhat dinh.

Nhan thirc dugc diéu nay, nhom ching t6i quyét tim mang thé giéi ao 3D dén
gan hon véi moi ngudi. St dung webcam - thiét bi sin c6 trén hau hét may tinh ban,

laptop, chung t6i phat trién tro choi hoc tiéng Anh mg dung cong nghé hand tracking.
2. Tong quan tinh hinh nghién ctru

Trong bdi canh toan cau hoa va sy ting cuong hop tac qudc té, viéc hoc ngoai
ngir tré thanh mot yéu cau vo ciing quan trong va can thiét. C6 rt nhiéu phuong phap,
cach tiép can dé hoc mot ngoai ngit nhu: tham gia cac 16p hoc truyén théng, hoc qua
sach gido trinh, hoc tryc tuyén hay st dung ung dung di dong... mot phuong phap
trong s6 d6 da thu hut dugc sy quan tdm cua cac nha nghién ciru trong linh vuc gido
duc chinh 13 phuong phap hoc théng qua cac tro choi. Phuong phéap nay di duoc nhiéu
nghién ctru chimg minh 13 hiéu qua, gitp d& hoc va dé tiép thu [1]. Vi nhitng trd choi
may tinh nghiém tic, phuong phap hoc thong qua choi tro choi ciing ¢ thé nang cao
nhan thac cia hoc sinh vé quy trinh giang day va chuyén hoa kién thirc mot cach hiéu
qua [2]. Cung véi sy bung nd cta cach mang cong nghiép lan thir tu, tri tué nhan tao
(Al) da va dang duoc tmg dung trong nhiéu linh vuc cta doi séng, trong d6 c6 nganh
cong nghiép Game. Lap trinh tro choi két hop véi Al khong chi tao cho tro choi co
tinh sinh dong hon, mang lai cdm xuc nhiéu hon ma con giup trd choi thong minh hon,
tu xir Iy dugce nhidu van dé dé twong tac t6t hon voi ngudi choi. Véi viée dua Al vao
trong 1ap trinh game, cac nha phat trién c6 gang mang lai trai nghiém tuong tac cé gia
tri cho nguoi choi. Nhiing trai nghiém nay bat ngudn tir hiéu tng tich litly ciia mot s6
yéu t6 tro choi duoc phdi hop, bao gdm db hoa, 4m thanh, thoi gian choi, 101 ké, thir

thach va ndi dung tuong tac truc tiép voi ngudi choi (ddng minh, dbi thu hoic cac dbi
1



tugng khac). Do d6, Al dang tré thanh mot cong cu dac luyc dé co thé gitp cac nha
thiét ké va phat trién xur Iy duoc cac van dé phiic tap ctia qua trinh ma nguoi choi thuc
hién trong Game [3]. Vi mong mudn ap dung cac cong nghé Al vao dé hoc tiéng Anh
hiéu qua, nhém chung t6i s& sir dung phan mém Unity dé tao ra mot trd choi co su
tham gia cuda tri tu¢ nhan tao dé gitp cai thién, ddi méi viéc hoc mot ngoai nglt mot
cach tot hon, dong thoi gitip ngudi hoc twong tac tét va hiéu qua trong qua trinh vira

hoc vira choi caa ho.
3. Muc tiéu nghién ctru

- Tim hiéu 1y thuyét 1ap trinh game véi céng cu Unity. Pay 13 mot cong cu phd

bién va manh mé trong viéc thiét ké game va duoc nhiéu nha phat trién lya chon

- Tim hiéu Gmg dung Al trong lap trinh Game thong qua thu vién Python CV

Zone.

- Xay dyng mot tro choi giap hoc va rén luyén tiéng Anh, c6 su dung tri tu¢

nhan tao dé ting kha ning twong tac va xir Iy thong tin véi nguoi choi.
4. Cach tiép cin, phwong phap nghién ciru, pham vi nghién ciru
4.1 Céch tiép cin

be tai khdo sat chlrc ndng cua cac ing dung hoc ngoai ngit hién nay, tir 46 ap

dung cac k¥ thuat 1ap trinh dé xay dung tng dung trd choi v6i Unity.
4.2 Phwong phap nghién ciru

Pé tai ap dung phuong phap tim hiéu va thyc nghiém nham danh gia va so sanh
hiéu qua cua viéc &p dung va khong ap dung tri tu€¢ nhan tao vao viéc xay dung ung

dung tro choi phuc vu cho muc dich hoc tap.

4.3 Pham vi nghién ciru



Pé tai chi tap trung nghién ctru, ing dung may hoc vao xay dung mot trd choi
theo lugt dé hoc hodc rén luyén kién thirc lién quan dén tir vung tiéng Anh theo céc

cap cuia ching chi CEFR.



Ching chi CEFR:

Khung Tham Chiéu Ngon Ngir Chung Chau Au (CEFR) 1a mét tiéu chuan qudc
té & mo ta kha ning st dung ngodn ngir. N6 mo ta kha ning sir dung ngdn ngit theo 6
béc, tir cAp do Al cho ngudi mai bat dau, cho dén cip d6 C2 cho nhitng ngudi da
thanh thao mot ngdn ngir. Pidu nay gitip cho bat ky ai tham gia vao viéc giang day va
kiém tra danh gid ngdn ngir, chiang han nhu gido vién hodc ngudi hoc, dé dang thiy
duoc trinh do ciia cac cap do khac nhau. Diéu d6 ciing co nghia 1a cic nha tuyén dung
va cac to chire gido duc c6 thé d& dang so sanh cac bang cip cia chiing toi véi cac ky

thi khac ¢ qudc gia cua hg. (CAMBRIDGE, n.d.)
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5. Pong gép mai cia dé tai

Vé mit 1y luan: Két qua nghién ctru gép phan 1am co sd cho cac nghién ctru

tiép theo c6 str dung thu vién CV Zone két hop voi Unity Engine.

Ve mat thuc tién: DE tai s€ gilip moi nguoi thay dugc kha nang trng dung cua
cac thu vién cua Python, cu thé 1a cac thu vién nhan dién hinh &nh nhu CV Zone vao
cac cong nghé gan gilii véi cudc song nhu camera, may anh va tao ra cac phan mém

hitu ich.
6. Két cau bao cdo nghién ciru

Ngoai phén Mé dau va Két luan, Danh muc bang biéu, Danh muc tai liéu tham

khao, bao cao dé tai du kién két cdu gdm 3 Chuong:
Chuong 1: Co sé ly thuyét vé Tri tué nhan tao.
Chuong 2: Cac cong nghé st dung.

Chuong 3: Ung dung Game hoc ngoai ngir.



CHUONG 1: CO SO LY THUYET VE TRi TUE NHAN TAO

1.1. Tri tu¢ nhan tao (Al)
1.1.1 Dinh nghia

Tri tu¢ nhéan tao la mot nhanh cua khoa hoc va cong ngh¢ tao ra cdc mady moc
va chuong trinh may tinh thong minh dé thuc hién cac nhi€ém vu khéac nhau doi hoéi tri

tué€ cua con nguoi. (Kaplan, 2021)
1.1.2. Cac linh vuc wng dung cua AI
Y té: Chan doéan bénh, phat trién thudc, phﬁu thuat robot,...
Tai chinh: Phan tich thi truong, chéng gian 14n, quan 1y i ro,...
Giao thong: Xe tu l4i, hé théng quan 1y giao thong thong minh,...
San xuit: Ty dong hoéa quy trinh san xuét, du doan béo tri,...
Gi4o dyc: C4 nhan héa viéc hoc tap, danh gia hoc sinh, hd tro gido vién,...
Nhiéu linh vuc khac: Giai tri, ban 18, dich vu khach hang,...
1.1.3. Uu diém va han ché ciia AT
- Uu diém:

Tu dong hoa cac tac vu: Al cé thé tu dong hoa nhiéu tac vu ton thoi gian va

cong suc do con nguoi thuc hién.

Nang cao hiéu qua: Al c6 thé giup giai quyét cac van d& mot cach nhanh chéng

va hiéu qua hon con nguoi.

Phén tich dit liéu: Al c6 thé phan tich lugng dir liéu khong 16 ma con ngudi

khong thé xir 1y duoc.

Dua ra dy dodn: Al co6 thé dua ra du doan chinh x4c vé cac sy ki¢n trong tuong

lai.



Sang tao: Al c¢6 thé hd trg con nguoi sang tao ra nhitng san pham va dich vu

moi.
- Han ché:

Thi€u kha ndng sang tao: Al khong c6 kha nang sang tao nhu con nguo1, ma chi

c6 thé hoc hdi va mo6 phong nhitng gi da dugc con nguoi tao ra.

Thi€u kha nang cadm nhéan: Al khong c6 kha nang cam nhén cdm xuc va suy

nghi nhu con nguoi.

Nguy co thién vi: Al co thé bi anh huong boi dir 1iéu duoc su dung dé huin

luyén, dan dén thién vi trong viéc dua ra quyét dinh.

Mat viéc lam: Al c6 thé thay thé mot s6 cong viée clia con ngudi, dan dén nguy

co mat viéc lam.

Nguy co lam dung: Al co thé bi lam dung cho muc dich XAu, gay hai cho con

nguodi va xa hoi.
1.2. Computer Vision (Thi giac may tinh)

Computer Vision - Thi giac May tinh 14 su két hop giita xtr Iy hinh anh va nhan
dang mAu. Pau ra ctia qua trinh Thi giac May tinh 1a su hiéu biét vé hinh anh. Sy phat
trién cta linh vuc nay duogc thuc hién bdi thich ung voi kha nang thi gidc cua con
nguoi trong viéc tiép nhan thong tin. Thi gidc May tinh 1 hudng nghién ciru vé trich
xuat thong tin tir hinh anh, 1a mot phan cia PO hoa mdy tinh. Sy phat trién cua Thi
gidc May tinh phu thudc vao hé thdng cong nghé may tinh, cho du chat lugng hinh anh
cai thién hoac nhan dang hinh anh. C6 sy trung 1ap véi Xur Iy hinh anh vé cac ky thuat
co ban, va mot sb tac gia sir dung ca hai thuat ngit thay thé cho nhau. (Victor Wiley,

2018)
Vi du:

Robot hd tro phau thuat: Hé thong Thi giac Mdy tinh duogc sir dung trong robot
hd trg phau thuat dé giup bac si thuc hién cac thao tac phiu thuat chinh xac hon.
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Hé¢ théng tu lai cua xe 6 t0: HE théng Thi giac May tinh dugc stir dung trong hé

thdng tu 1ai ctia xe 0 t6 dé thu thap dir liéu khong gian xung quanh xe.

Kiém tra san phdm: Hé thdng Thi gidc May tinh duoc sir dung trong kiém tra

san pham dé phat hién 18i san pham.
Ngoai ra, con ¢6 mdt s6 loai hinh Al pho bién khac nhur:

Xu Iy ngdn ngtr tu nhién (Natural Language Processing - NLP): Cho phép may
tinh hiéu va xir Iy ngdn ngir con ngudi.
Hoc ting cuong (Reinforcement Learning): Cho phép may tinh hoc hdi thong

qua tuong tdc véi moi truong.

Hé théng chuyén gia (Expert Systems): Str dung kién thtrc va kinh nghiém cua

con ngudi dé giai quyét cac van dé phuc tap.
1.3. Cac &rng dung cua Al trong giao duc
1.3.1. Ca nhan hoa viéc hoc tap

Al c6 thé phan tich dir li¢u hoc tap cua hoc sinh nhu diém sd, bai tap, thoi gian
hoc tap,... dé danh gia trinh d6, diém manh, diém yéu va dua ra phuong phap hoc tap
phu hop véi ting ca nhan. Vi du, Al c6 thé dé xuat cac bai tap luyén tap phu hop véi
trinh do ctia hoc sinh, hodc tao ra cac bai hoc ca nhan hoa dua trén so thich va nhu cau

cua tirng nguoi.
1.3.2. Hé tro gido vién

Al c6 thé gitip gido vién soan bai giang, cham di€m bai tap, va giai dap thac
mac cua hoc sinh mgt cach nhanh chdong. Ngoai ra, Al cling c¢6 thé cung cap cho gido
vién dit liéu hoc tdp cua hoc sinh, gitp giao vién danh gid hi¢u qua viéc hoc tap va

diéu chinh phuong phap giang day phu hop.

1.3.3. Hé trg ddnh gid bai lam ciia hoc sinh



Al c6 thé tu dong danh gia cac bai tap va bai kiém tra ctia hoc sinh, giup gido
vién tiét kiém thoi gian va cong stc. Al ciing c¢6 thé danh gia kha nang giao tiép tiéng
Anh cua hoc sinh mgt cach chinh xac va khach quan hon so véi ddnh gié cua giao vién.

1.3.4. Hé tro phdt hién gian lgn

Al c6 thé phét hién gian lan trong cac bai kiém tra va bai thi truc tuyén, gitp
dam bao tinh cong bang trong viéc danh gia hoc sinh. Al ciing c6 thé phat hién dao
van trong c4c bai ludn va bai bao c4o cua hoc sinh, gitp duy tri dao dirc hoc tap.

1.3.5. Hé trg qudn Iy hoc sinh

Al c¢6 thé gitip nha trudng quan 1y sinh vién, theo ddi viéc di hoc, diém danh va

dua ra cac bao cao vé tinh hinh hoc tap cua sinh vién. Al cling c6 thé gitip nha trudong

quan ly cac hoat dong ngoai khoa va cac chuong trinh hoc tap cia sinh vién.
1.3.6. Dich thuat

Al c6 thé dich van ban va giong noi tur cac ngoai ngir sang tiéng Vi€t va nguoc

lai, gitip hoc sinh hiéu bai giang va tai liéu hoc tap d& dang hon.



CHUONG 2: CAC CONG NGHE SU DUNG

2.1. Unity
2.1.1. Khdi ni¢m

Unity 1a mot cong cu phat trién game da nén tang manh mé va phé bién duoc sir
dung dé tao ra cac tro choi 2D, 3D, VR va AR. Unity dugc st dung boi cac nha phat
trién game ¢ moi cap do, tir ngudi mai bat dau dén chuyén gia, dé tao ra cac tro choi

cho nhiéu nén tang khac nhau, bao gém PC, Mac, Linux, di dong, web va console.
2.1.2. Chirc nang chinh

- Tao canh trd choi: Unity cung cp cho ngudi ding cac cong cu dé tao ra cac
thé gioi1 tro choi 2D va 3D chi tiét, su dung cac mo6 hinh 3D, hinh anh, 4m thanh va
video. Unity cling c6 cac cong cu tao hi¢u ing ddc biét nhu anh sang, bong tdi, nuée

va ltra.

- Lap trinh: Unity sir dung ngdn ngit 1ap trinh C# dé viét ma, kiém soat hanh vi
cua cac dbi tuong va hé théng tro choi. Lap trinh cho phép tao ra nhan vat, ké thu, vat

pham, menu, hé thong diém so, v.v.

- Hé thdng trd choi: Unity cung cip cac hé thong tro choi tich hop san nhu hé
thdng vat 1y, hé thong am thanh va hé thong anh sang d¢é tao ra cac tro choi thyc té va
hap dan. Unity cling cung cap cong cu dé tao ra cac hé théng tro choi cua riéng nguoi

dung.

- Cira hang Unity Asset Store: Cung cip nhiéu tai nguyén mién phi va tra phi

nhu mé hinh 3D, 4m thanh va ma, giup tiét kiém thoi gian va cong sic.

- Xuét ban: Unity cho phép xuét ban tro choi cho nhiéu nén tang nhu PC, Mac,
Linux, di dong, web va console, ddng thdi cung cdp cong cu quang ba va tiép thi trd

choi.

2.1.3. Uu diém
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Dé str dung: Giao dién nguoi dung truc quan, dé sir dung, giup nguoi mai bat

dau dé dang hoc céch str dung.

Pa nén tang: Tao ra cac tro choi cho nhiéu nén tang, tiép can nhiéu nguoi choi

hon.

Cong dong 16n: Cong ddng nha phat trién game tich cyc, sin sang gitp dd va

hd tro.

Nhiéu tai nguyén: Nhiéu tai nguyén hoc tdp mién phi va tra phi gitp hoc cach
st dung Unity hi¢u qua.
Mién phi: Phién ban mién phi voi ddy du tinh ning, gitp ngudi dung bat dau

phat trién game ma khong can tra phi.
2.1.4. Nhwoc diém

Unity 1a cong cu manh m€ v4i nhi€u tinh nang, doi hoi thot gian dé hoc cach sur

dung.

Hiéu suat: Hiéu suat tro choi Unity c6 thé phu thudc vao phan cimg may tinh
cua nguoi choi.

Kich thudc tép: Tro choi Unity co thé c6 kich thude tép 16n, giy kho khin

trong vi¢c tai xuong va cai dat.

Hé thdng AI: Unity c6 tich hgp mét sé tinh nang Al co ban, nhung ngudi ding

c6 thé can str dung thu vién bén thir ba dé tmg dungcac tinh nang Al phirc tap hon.
2.2. OpenCV
2.2.1. Khadi niém

OpenCV (Open Source Computer Vision Library - Thu vién thi gidc may tinh
ma ngudn md) 1a mot thu vién phan mém May hoc va Thi giac May tinh ma ngudn mo.
OpenCV duogc xay dung dé cung cdp co so ha tdng chung cho cac tmg dung Thi giac
May tinh va tang tdc viée str dung Nhan thirc may trong cic san pham thwong mai. La
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san pham duoc cap phép ciia Apache 2, OpenCV gitip doanh nghiép dé dang st dung
va stra d6i ma. (OpenCV, n.d.)

2.2.2. Lich sir phdt trién

OpenCV duoc phat trién ban dau boi Intel vao nam 2000. Sau d6, né duoc phat
hanh theo gidy phép nguén mé BSD vao nam 2005. Hién tai, OpenCV dugc quan 1y
bd1 Open Source Computer Vision Library (OSCV) Community.

2.2.3. Uu diém
M3 ngudn mé: Mién phi cho muc dich thwong mai va phi thurong mai.

Cong ddng 16n: Cong ddng ngudi ding va nha phat trién tich cuc, sin sang gitp

dd va ho tro.
Nhiéu tai nguyén: Nhiéu tai liéu, huéng dan va vi du hoc tap c6 san.
HO tro nhiéu nén tang: H) trg nhidu hé diéu hanh va ngdn ngir 1ap trinh.
Hiéu sut cao: Cung cip cac thudt toan t6i wu hoa cho xir Iy anh va video.
2.2.4. Nhwoc diém
C6 thé khé hoc ddi v6i ngudi méi bit dau.

Yéu cau kién thtrc 14p trinh: Yéu cau hiéu biét vé ngon ngit lap trinh nhu C++

hoac Python.

Cap nhat thuong xuyén: Can cap nhat thu vién thuong xuyén dé sir dung cic

tinh nang méi nhat.
2.2.5. Ung dung
Xt ly anh: Phat hién canh, nhan dang khuén mat, phan tich két cau, v.v.
Xu 1y video: Theo doi chuyén dong, phan tich hanh vi, nhan dang doi tuong,

V.V.
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Tang cudng thuc t&: Ghép anh ao vao thé gidi thuc.

Robot va tu dong hoa: Piéu khién robot va hé thong ty dong bang thi giac may
tinh.

Y té: Phén tich hinh anh y té, chan doan bénh, v.v.
2.3. MediaPipe
2.3.1. Khai niém

MediaPipe 1a mot thu vién ma ngudén mé do Google phat trién, dugc sir dung
cho xtr 1y anh va video trén nhiéu nén tang nhu di dong, web va desktop. N6 cung cip

cac cong cu manh mé dé thyc hién cac tac vu nhu:

Phat hién khuén mat: Xac dinh vi tri va kich thudc cua khuoén mat trong anh

hoac video.

Phat hién co thé: Xac dinh vi tri cia céc khép chinh trén co thé nhu vai, hong,

dau go1 va mat ca chan.

Theo ddi tay: Theo ddi chuyén dong cia tay trong anh hodc video, xac dinh vi

tri cua cac ngon tay.

Nhén dang cir chi: Nhan dang céc cir chi tay don gian, chang han nhu vay tay,

gio ngdn tay cai va v.v.

Xt 1y anh: Thyc hién céc thao tac xir 1y anh co ban nhu xoay, thay d6i kich

thudc, cit ghép va diéu chinh do sang.
Hi¢u tng video: Thém hiéu trng vao video nhu b loc, chuyén tiép va van ban.
(Google, n.d.)
2.3.2 Lich sit phdt trién

MediaPipe dugc phat trién bai Google Al vao nim 2019. N6 dugc phat hanh
theo gidy phép nguon mo Apache 2.0.
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2.3.3. Uu diém
D& sir dung: Cung cap cac API don gian va tryc quan.

Hiéu suat cao: Stir dung cong ngh¢ hoc may tién tién dé xir ly anh va video hi¢u

qua.

M6 hinh dugc dao tao san: Cung cap nhiéu mé hinh dugc dao tao san cho cac

tac vu pho bién nhu phat hién khudn mit, phat hién co thé, theo ddi tay, v.v.
Hb trg nhiéu nén tang: HO trg nhiéu hé diéu hanh va ngdn ngit 1ap trinh.

Tich hop véi TensorFlow: Dé dang tich hop véi cac mo hinh hoc may

TensorFlow.
2.3.4. Nhuwoe diém
Thu vién moi: Con dang dugc phat trién, mot sb tinh nang chua hoan thién.

Cong dong nho hon: Cong dong ngudi dung va nha phat trién nhé hon so véi

OpenCV.

Yéu cau kién thurc hoc may: Can hi€u biét vé hoc may dé stir dung cac tinh nang

tién tién.
2.3.5. Ung dung
Giao dién ngudi dung: Phat hién cir chi, theo ddi chuyén dong, v.v.
Thuec té ting cuong: Ghép anh ao vao thé gidi thuc.
Gi4o duc: Theo ddi su tap trung cua hoc sinh, danh gia hi¢u qua hoc tap, v.v.

Thé thao: Phan tich chuyén dong cua van dong vién, theo ddi hi¢u suét thi dau,

Cham séc stuc khoe: Phan tich hinh anh y té, hd trg chan doan, v.v.
2.4. CVZone
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2.4.1. Khai niém

CVZone la thu vién Python ma nguén mé duoc sir dung cho xtr 1y anh va video

bang OpenCV.
2.4.2. Chirc nang chinh

CVZone cung cip cac 16p va ham don gian dé thuc hién cac tac vu phd bién

nhu:

- Phat hién khuoén mat: Xac dinh vi tri va kich thudc cia khudén mat trong anh

hoac video.

- Theo do1 khuon mat: Theo doi khuon mat trong video, cap nhat vi tri va kich

thudc cua nd theo thoi gian.

- Nhan dang khuén mat: Nhan dang nguoi trong anh hodc video dua trén khuon

mat cua ho.
- Phat hién tay: Xéc dinh vi tri va ctr chi cua tay trong anh hodc video.

- Xt 1y anh: Thyc hién cac thao tac xir Iy anh co ban nhu xoay, thay d6i kich

thudc, cat ghép va diéu chinh do sang.
- Hiéu tng video: Thém hi¢u ing vao video nhu bo loc, chuyén tiép va van ban.
2.4.3. Uu diém
D@ str dung: Cung cip cac 16p va ham don gian, dé hiéu.
M3 ngudn mé: Mién phi cho muc dich thwong mai va phi thurong mai.
Cong ddng tich cuc: Cong ddng ngudi dung va nha phat trién hd trg 14n nhau.

Tich hop v&i OpenCV: St dung OpenCV dé thyc hién cac tac vu xir 1y anh va

video nang cao.

2.4.4. Nhwoc diém
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Thu vién moi: Con dang dugc phat trién, mot sb tinh nang chua hoan thién.

Cong dong nho hon: Cong dong ngudi dung va nha phat trién nho hon so véi

OpenCV.
2.4.5. Ung dung

Phat trién tmg dung di dong: Tao ung dung di dong co sir dung camera nhu tng

dung chup anh, quay video, goi dién video.

Phat trién trd choi: Tao tro choi co st dung camera nhu tro choi theo doi

chuyén dong, trd choi thuc té ting cudng.

Xt Iy anh va video: Thyc hi¢n céc tac vu xur 1y anh va video nhu chinh stra anh,

cit ghép video, thém hiéu ung.

Robot va tu dong hoa: Piéu khién robot va hé thong ty dong bang thi giac may
tinh.

Y té: Phén tich hinh anh y té, ho tro chan doan.
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CHUONG 3: UNG DUNG GAME HQC NGOAI NGU

3.1. Thu thap dir liéu tir vung

- Dir li¢u tir vung tir CEFR Level Al dén C1 duoc thu thap tir danh sach Offord
5000 va 3000 words:

https://www.oxfordlearnersdictionaries.com/wordlists/oxford3000-5000

- Dt liéu tor vung CEFR Level C2 dugc thu thap tu https:/flyer.vn/wp-
content/uploads/2022/10/Level-C2-Word-List.pdf

- Phan dich nghia dugc dugc thu thap tu: https://dictionary.cambridge.org/vi/

Bang thong tin so6 tir vng dwoc sir dung theo cip bac ciia CEFR
Bac S6 tir trong du 4n
Al 50
A2 50
B1 50
B2 50
Cl 50
C2 50

3.2. Do tim ban tay (Hand tracking) trong CV Zone

Thu vién CV Zone st dung mo6 hinh Hand Landmarker cua thu vién MediaPipe

dé nhan dién dir liéu ban tay tir hinh anh.
Mo hinh nay 14 mot goi mo hinh bao gdm hai mé hinh con, bao gdm:
+ M6 hinh Palm Detection.
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+ M0 hinh Hand Landmarks Detection.

M5 hinh dinh vi diém mobc tay phat hién vi tri chinh xac cua 21 toa do khop tay
trong cac khu vuc tay dugce phat hién. Mo hinh duoc huin luyén trén khoang 30.000
hinh anh thé gi6i thyc, cling nhu mot sé mé hinh tay tong hop duoc tao ra trén nhiéu

nén khac nhau.

®
g® = ®16 0. WRIST 11. MIDDLE_FINGER_DIP
R | 1. THUMB_CMC 12. MIDDLE_FINGER_TIP
7 e |1° 2. THUMB_MCP 13. RING_FINGER_MCP
62 107 e, *20 3.THUMB.P 14. RING_FINGER_PIP
o o JS19 4. THUMB_TIP 15. RING_FINGER_DIP
4 °\ 9 3 18 5. INDEX_FINGER_.MCP  16. RING_FINGER_TIP
3% 17 6. INDEX_FINGER_PIP 17. PINKY_MCP
. 7. INDEX_FINGER_DIP 18. PINKY_PIP
B 8. INDEX_FINGER_TIP 19. PINKY_DIP
1e 9. MIDDLE_FINGER_MCP  20. PINKY_TIP
40 10. MIDDLE_FINGER_PIP

Mo hinh Palm Detection x4c dinh vi tri cia céc ban tay trong hinh anh dau vao,
va mo6 hinh Hand Landmarks Detection x4c dinh cic diém mdc tay cu thé trén hinh

anh ban tay duoc cat ra do md hinh Palm Detection xac dinh.

Vi viéc chay mo hinh Palm Detection mat thoi gian, khi ¢ ché d6 chay video

hoic quay truc tiép, Hand Landmarker str dung khung giéi han vi tri ban tay

duogc xac dinh bé1 mo hinh Hand Landmarks Detection trong mot frame (khung hinh)
dé xac dinh khu vuc cia ban tay cho cic khung hinh sau. Hand Landmarker chi kich

hoat lai mé hinh Palm Detection néu mo hinh Hand Landmarker khong con xéac dinh
18



duoc su hién dién cua ban tay hodc khong thé theo doi ban tay trong khung hinh. Piéu
nay giam s6 1an mo hinh Hand Landmarker kich hoat lai mé hinh phat hién Palm

Detection.
3.3. Két ndi CV Zone véi Unity
3.3.1. Gii dit ligu tiv CV Zone

Cach thirc ma chung t61 st dung dé truyén dir liéu hand landmarks nhan duogc

tir CV Zone cho Unity chinh 1a thong qua giao thire UDP.

Trong dy an python handtracking dau tién ching t61 tao mdt mot doi tuong
socket trong Python dé tao két ndi mang, cu thé 1a mot socket sir dung giao thuc

IPv4(socket. AF_INET) va giao thitc UDP(socket. SOCK_DGRAM) dé truyén dir liéu:

Sau do khai bdo dia chi IP cia may chu: serverAddressPort = ("127.0.0.1",
5052)

Phén tir dau tién 1a dia chi IP cia méy chu (trong truong hop nay 1a 127.0.0.1,
1a dia chi loopback, tirc 13 may cha va mday khach déu dang chay trén cing mot may

tinh).

Phén tir tht hai 1a cong ma may chi dang lang nghe dé nhan dir liéu. Trong

truong hop nay, cong 1a 5052.

Cubi cung, sau khi da xu ly dir li¢u dé c6 thé st dung dugc trong du an Unity,

chang t6i1 gui dir liéu tir mot socket UDP dén dia chi IP va céng duoc chi dinh:
sock.sendto(str.encode(str(data)), serverAddressPort)
3.3.2. Nhdn dii li¢u trong Unity

Pé c6 thé nhan dugc dir liéu thong qua giao thire UDP trong Unity chiing toi
tao cac thanh phén can thiét bao gém: luéng nhén dit liéu, d6i tuong UDP client nhan
dir liéu, cong dé UDP client lang nghe, bién co cho biét tin hiéu da bat dau hoic nging

nhan dir li¢u va cuoi cung la bién chira dit liu.
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- Khoi tao mot luff)ng méi dé nhan dir liéu:

receiveThread = new Thread(new ThreadStart(ReceiveData));
receiveThread.IsBackground = true; // Panh diu luong 1a nén
receiveThread.Start(); // Bt dau luong

- Phuong thtic ReceiveData() dé nhan dit liéu:

Khoi tao UDP client dé nhan dif liéu tir cong da chi dinh
udpClient = new UdpClient(port);

IPEndPoint anyIP = new IPEndPoint(IPAddress.Any, 0);

// Nhan dir li€u tir may chu va luu vao mang bytes

byte[] dataByte = udpClient.Receive(ref anyIP);

3.4. Ung dung Game hoc ngoai ngir

Giéi thiéu: DLU Adventure 1a mot ing dung tro choi danh cho viéc hoc ngoai
ngir, chi yéu 1a tir vung. Muc tiéu cta tng dung 1a cung cdp mot trai nghiém hoc tap
tha vi va tuong tac dé ngudi ding c6 thé cai thién kha ning ngoén ngit cia minh mot

cach hiéu qua.

Cach choi: nguoi choi van s& s dung chudt dé di chuyén qua céc phan canh
cia trd choi va khi dén phan canh chinh ciia tro choi triac nghiém, khi nguoi choi dua
tay vao pham vi quan sat ciia camera thi s& thdy mot ban tay 3D c¢6 hinh dang giéng
v6i ban tay ctia minh. Nguoi choi s& di chuyén ban tay dé nhan cic nat bAm 3D dé

chon cau tra 101 cho céc cau héi trac nghi¢m.
Cach thuc hoat dong cua tro choi:

Sau khi tro choi nhan duoc cac dir li¢u vé toa dd cac diém trén ban tay cua
nguoi choi, tro choi s€ tao ra mdt ban tay 3D trong giong véi tay cia nguoi choi, khi

ngudi choi di chuyén tay ciia minh trong pham vi quan sat ciia camera thi ban tay 3D
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cling s& di chuyén theo diéu nay cho phép nguoi choi cé thé twong tac voi cac vat thé

3D trong tro choi.

3.5. Mt s6 hinh anh san phim

Start

T IR )

e S@‘Eﬁilﬁ]@@ . -.i.-_-.-.if-.-.;.;

MainMenu (Trang ch): noi bat dau cia tro choi gdm cac nut start dé bat dau
choi, nat setting dé chinh cac tuy chinh nhu 4m thanh, nat About dé xem thong tin

ngudi 1am tro choi, nat Quit dé thoat tro choi.
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SELECT LEVEL

Baeclk

Select Level (Chon cép do): chon cac cép do tur vung tiéng anh CEFR tur Al
dén C2.

Diém s0: 0 e ——
Chon nghia dung:
success la gi
A. Kiéu
B. Thanh cong

G Ga tau

D. Thu vién

\/

-  E =

Main: man hinh choi tric nghiém, nguoi choi s€ chon 4 lya chon dé tra 161 béng
cach dung tay thuc hanh dong tac an nut hodc cham vao nat 3D trudc camera.
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KET LUAN

Két luan tir viéc két hop thu vién CVZone va UnityEngine trong viéc xay dung
mo hinh trd choi, nhém da chimg minh dugc tiém ning va kha nang ing dung rong rai
clia cong nghé tri tué nhan tao (AI) trong linh vuc phét trién trd choi va phan mém bo
ich. Al da va dang dong vai tro quan trong trong viéc cai thién chét lugng tro choi, tao

ra trai nghiém choi game thuc té va tht vi hon va tao ra ndi dung dong va da dang.

CVZone, mot gbi phan mém tri tué nhan tao dua trén OpenCV va Mediapipe,
gitip don gian hoa qua trinh xr Iy hinh anh va cac chuc nang Al, tao ra co hoi mé rong

cho viéc tao ra céc tro choi va phan mém bo ich phtrc tap hon.

Tom lai, viéc két hop thu vién CVZone va UnityEngine da ching minh sy tiém
nang va kha nang tmg dung rong rdi cua Al trong viéc xay dung tro choi va phan mém
bo ich, tao ra trai nghi¢ém choi game thuc té va tha vi hon, cling nhu tao ra ndi dung

game song dong va da dang hon.
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