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UNG DUNG AUGMENTED REALITY
TRONG VIEC GIANG DAY VA HQC TAP BOM CAO AP DIESEL

APPLYING AUGMENTED REALITY ON THE TEACHING AND
STUDYING DIESEL HIGH-PRESSURE PUMP
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Truong Dai hoc Su pham Ky thudt TR.HCM, Viét Nam
Ngay toa soan nhédn bai 24/02/2020, ngay phan bién déanh gia 23/4/2020, ngay chdp nhdn ddang 24/4/2020.
TOM TAT
Hién nay, dong co Diesel ycfn chiém vai tro quan trong trong nén giao théng van tai Viet
Nam. Mot trong cdc thanh phan chinh cua dong co Diesel la bom cao ap, thanh phan chinh
yeu cua hé thong nhién liéu trén dong co. Bom cao dap PF, PE va VE duwoc Su dung nhiéu
trong cdac phwong tién giao thong van tai nhu 6 t6, tau thuy hodc mdy kéo tai Viét Nam. Bai
bao nay nham gidi thiu viéc ung dung augmented reality trong viéc giang day va hoc tap
bom cao dp Diesel nhw PF, PE, VE tai truong Dai hoc Su pham Ky thugt Tp.Ho Chi Minh.
Augmented reality (AR), hay con goi la thuc te do tang cwong, la mgt cong nghé giup cho viéc
giang day tro nén thuc té hon. Nguoi hoc cé thé de dang tiep can thuc te mot cach chan that
nhat ma khéng can su dung vt thé thuc te.

Tir khéa: augmented reality; diesel; thuc té do ting cirong; VE; PF; PE.
ABSTRACT

Nowadays, Diesel engine is still a major part of the transportation around the world,
especially in Vietham. The high-pressure pump is one of the key factor resulting in the
working performance of the engine. The high-pressure pump such as PF, PE or VE is applied
in lots of transportation, such as car, ship, vessel in Vietnam. This paper is an introduction for
applying the augmented reality in teaching and studying diesel engine in HCMC University of
Technology and Education, focusing on the diesel high-pressure pump. Augmented reality
(AR) is a new way of information sharing and interaction. AR in education brings truly
unlimited possibilities for teaching and learning process. Additional reality provides the
unique cognition path with immersive real-life simulations.

Keywords: augmented reality; diesel; transportation; VE; PF; PE.

1. GIOI THIEU BOM CAO AP DIESEL
1.1 Bom cao ap PF

Hé théng nhién liéu PF st dung trén cac
loai dong co Diesel ¢& nhd mot xy lanh nhu
Yanmar, Kubota hoac trén cac dong co nhiéu
Xy lanh ¢& 16n nhu may phat dién, may tau
thay... [1, 2, 3].

Khi piston bom xuéng thap nhat, nhién
liéu nap vao xy lanh bom qua hai 16 dau vao
va dau vé trén xy lanh. DPén ky phun nhién
lieu, cbt bom diéu khién piston di chuyén 1én

trén. Khi piston che hét hai 16 dau thi nhién
liéu bt dau duoc nén trong xy lanh bom. Khi
ap suat nhién liéu ting cao hon lyc ép cia 10
X0 van cao ap thi van cao ap bat dau mo,
nhién liéu c6 ap suat cao di qua van cao ap,
bng dan dau cao ap toi kim phun.

Piston tiép tuc di chuyén 1én trén, khi 13n
vat xéo hé mé 16 dau vé thi nhién liéu co ap
SU4t cao trong xy lanh bom thoét ra khoang
chtta nhién liéu trong than bom. Ap suit
nhién li¢u giam dot ngdt, ap luc nhién liéu
tac dung vao van cao ap khong thing luc ép
10 xo0 lam van cao ap dong lai.
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Hinh 1. Cau tao bom cao dp PF

Mudn thay doi toc do dong co, ta diéu
khién thanh ring xoay piston qua lai. Khi
thanh rang xoay lam xoay cac vong rang. Cac
vong rang kéo piston xoay theo.

Hinh 2. Nguyén ly hoat dong Cua piston bom

Néu piston ép nhién liéu cang nhiéu thi
luong phun cang 1én. Lan vat xéo cang lau
ma 16 dau vé thi nhién liéu dua dén kim phun
cang nhiéu. Khi ranh dung trén piston nim
ngay tai vi tri 16 dau vé nhién liéu khong bi
ép du piston co chuyén dong 1én xubng dau
khong cung cap dong co ngimg hoat dong.

1.2 Bom cao ap PE

Hé théng nhién liéu bom cao &p PE dugc
sir dung pho bién trén cac dong co Diesel 6
t0, may kéo, may phat dién, tau thiy nhu IFA,
Kamaz, Toyota, Mercedes, Hyno, Isuzu,
Cummins... [1, 2, 3].

So d6 hé thdng nhién liéu gom: Thing
chara, bom tiép van, loc nhién liéu, bom cao

ap PE, 6ng dén cao 4p, kim phun, 6ng dan
dau tur kim veé thung chaa [1, 2, 3].

Hinh 3. So dé hé thong nhién liéu bom cao
ap PE

Nhién liéu tir thing chia (1) duge bom
1€n loc (7) dén bom cao 4p (6) bang bom tiép
van (4) khi dong co lam viéc.

Nhién liéu tir loc dua vao Xy lanh than
bom. Dén thoi diém phun nhién liéu, cam
day piston ép nhién liéu tao 4p suét cao.
Nhién liéu 4p cao dugc dua dén kim phun (9)
bang cac dng dan dau cao ap (8). Nhién liéu
du & kim phun dugc hdi vé thing chira.

Nho ¢t bom c6 thir ty nén phu hop véi
thir ty nd cua dong co nén nhién lidu duoc
dua dén xy lanh dong co dung lic, ding thi.
Tat ca cac xy lanh bom dugc nap nhién li¢u
vao v6i 4p suat nhu nhau nhd vao van an
toan va dugc diéu khién chung bai mot thanh
ring nén nhién liéu dwa dén mdi xy lanh
dong co duoc dong déu nhu nhau [1, 2, 3].

1.3 Bom cao ap VE

Bom cao ap phan phdi VE 1 loai bom cao
ap chi c6 mot piston bom cao 4p. Pic diém
cua loai bom nay la piston bom cao ap vua
chuyén dong tinh tién 1én xudng dé ép nhién
liéu, vira xoay tron dé phan phdi dau cao ap
cho cac voi phun. Bom cao ap VE c6 két cdu
gon nhe, lam viéc v4i do chinh xac cao. Cac
wu diém cia bom cao 4p VE [1, 2, 4]:

- Ap suit dau phun luén ludn dugc giir
cb dinh.

- Cung cap mot lwong nhién lidu ly
tudng vao trong budng khi dét theo ting ché
dd dong co, phu hop vai lugng khi nap vao.
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_ - Luong dau cung Caflp dugc bom cao ap
dicu khién phu hop véi toc d6 dong co.

- Bom cao dp gitip cho dong co khong
vuot qua toc do cuc dai cho phép hay dudi
toc do cam chirng da duoc an dinh san.

- Bom cao 4p an dinh thoi gian phun khi
tbc do dong co va tai thay d6i, quyét dinh
thoi gian phun sém hay muon (c6 bd phun
dau som theo tai).

- Bom cao 4p VE phan phdi nhién liéu vao
tung xi lanh mot cach dong déu va chinh xac.

Nhién

Dén
voi
phun

'

Hinh 4. Cdu tao bom cao ap VE

Khi dong co hoat dong, nhién li¢u tur
thung chtra dugc hut 1én tor bom cao &p nho
bom tiép van sau khi di qua bau loc dau. Dén
ky phun nhién liéu, cot bom quay kéo dia
cam va piston quay theo. DPia cam quay tua
vao cac con lan 1am cho piston chuyén dong
tinh tién di 1én ép nhién liéu. Piston vira di
1én vira ép nhién liéu, Khi rdnh phan phot trén
piston tring véi 16 dau phan phdi, nhién li¢u
duoc dua dén voi phun vao xy lanh dong co.
Nhién li¢u du ¢ kim phun va bom cao ap
duoc hdi vé thung chtra hodc hdi vé bau tuy
theo loai [1, 2, 4].

2 AUGMENTED REALITY

Thuc té a0 1a mot cong nghé dang phat
trién manh trong cic nim gan day tuy nhién
nhu nhiéu cac cong nghé khac né rat da dang,
noi bat nhat 1a AR, VR, MR va sy nham lan
cac khai niém giita chung khi sir dung 13 rat
khé tranh khoi. Vi su phat trién manh mé
Cua cong nghi¢p 4.0 thi thuc té a0 cang trd
thanh mot yéu té khong thé thiéu khi né co
thé vira duoc sir dung dé gidao duc, giai tri,
san xuét . . . [5, 6, 7].

2.1 Thue té a0 VR (Vitual Reality)

Muc dich cta VR la lam cho nguoi dung
quén di sy ton tai cua thé gidi thuc xung
quanh va hoan toan cam thiy minh dang
trong thé gidi a0 rdi tar d6 trai nghiém nhitng
gi ma ung dung VR cung cap [5, 6, 7].

Hinh 5. Ung dung VR Wrench cho nganh é t6

Vé mat thoi gian thi AR xuat hién truéc
VR nén cong nghé¢ AR phd bién hon VR &
thoi diém hién tai, mot phan 1a do yéu cau vé
hiéu suat cua thiét bj sir dung VR cao hon
cung voi viéc ung dung VR chua da dang,
may chuyén dung cho VR gia thanh cao hon
S0 voi AR nén tiép can VR van con nhiéu khé
khin. Uu diém cua VR la kha ning tao ra
nhitng thr khong that qua moi truong a0 mot
cach rat that nén no rat thuan tién cho viéc
gi¢i thiéu san pham méi va giam thoi gian
phat trién cho san pham rat nhiéu [5, 6, 7].
2.2 Thuc té 4o ting cwong AR

(Augmented Reality)

Augmented Reality hay AR la dinh
nghia khi tuong tac vai vat thé duoc tao ra
boi phan mém. Muc dich chinh cua AR la
mang thé gigi a0 vao thé gisi that va tao cho
ngudi ding cam giac chan that nhat va khong
nhan ra su khac biét caa vat thé AR so véi
vat thé thuc xung quanh. Vat thé turong tac co
AR cho nguoi st dung nhin dugc cac khia
canh khac ma binh thudng kho co thé thiy
duoc trén vat thé thuc. Xuét hién truéc VR
vao nam 1992, AR ngay nay cang tré nén
phd bién hon nho tinh than thién nguoi dung
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va yéu cau chi phi dau tu thip. Cung voi viéc
dién thoai thong minh cang phét trién manh
nén viéc tiép can AR cang tré nén dé dang
hon véi viéc trai nghiém giai tri cling nhu
giao duc [5, 7, 8].

Hinh 6. Ung dung AR trong céng nghiép

Uu diém caa AR trong thyc té ao 1a khoi
luong vt thé o dem vao thé giGi that nén no
gitip cho viéc nhin thay duoc cac chi tiét bén
trong céc thiét bi I6n rat dé dang phu hop Vi
viéc giao duc ciing nhu ting cao hiéu suat
lam viéc cho doi ngii lao dong.

2.3 Thuec té hdn hop MR (Mixed Reality):

Mixed Reality 1a thyuc té hdn hop, tich
hop tit ca cac cong nghé thuc té ao VR va
thuc té a0 ting cuong AR vao trong cung mot
ng dung. Dy 1a su Iong ghép giira thé gioi
thuc va thé gidi 40 nham tao ra mot moi
truong mai trong d6 cac vat thé that va vat
thé cao ciing nhau hién thi dé chung ta c6 thé
tuong tac duoc [5, 9, 10].

Mot vi du vé thuc té hdn hop MR 1a tng
dung cua Microsoft, Cliff House. Microsoft
da tao ra mot thé gidi ao gidng nhu mot ngdi
nha hién dai va dit do. C6 mot van phong,
khong gian phong khach, c6 rap chiéu phim
va nguoi dung co thé di chuyén xung quanh
khi sir dung véi bo diéu khién. Tét ca cac ung
dung dugc dan sin, ghim 1én tudng ngdi nha
tiy thudc vao timg khi vic ma ban muén bd
tri. Ngoai ra, nguoi dung co thé di ra khoi
Cliff House dé den v6i nhidu khong gian
khac néu duoc két néi [5, 9, 10].

Hinh 7. Ung dung MR Cllff House cua
Microsoft

Céac ung dung cua thuc té 40 hdn hop
nhu Cliff House c6 thé bao gom tir choi
game, dén xem phim, xem tivi, duyét web
hodc bit cir diéu gi ngudi diung mudn [5, 9,
10].

2.4 Ung dung AR trong gido duc:

Trong thoi diém hién tai viéc sinh vién
s& hitu mot chiéc dién thoai thong minh 1a rat
binh thuong. Viéc giang vién gidi thigu thuc
té 40 sir dung trén nén tang dién thong minh
s€ gilip tao Sy chu y véi sinh vién va giam
duoc viéc sir dung dién thoai cho viéc riéng
trong budi hoc. Thuc té 4o rat da dang trong
cach tuong tac voi nguoi st dung nén viéc
giai thich cac vin dé phuc tap tré nén dé
dang ciing nhu cach tiép xtac véi nd tiy vao
c4 nhan nén sinh vién co thé nhin ra van dé ¢
mot hudng khac khong phai bd bude theo
phuong phap c¢b dinh. Ngoai ra cac ung dung
thuce té ao thuong 1a mot cong ddéng mo viéc
sinh vién sau budi hoc co thé quay tro lai dé
phat trién thém tai liéu mai 1a rat don gian.
Vi su da dang cua tng dung thuc té 4o va
tinh chuyén sau cua chung vé nganh nghé ta
c6 thé chia tng dung thuc té a0 1am 3 dang:

Loai 1: Pon gian, d& sir dung, nhiéu hinh
anh nhe nhang véi muc dich cho hoc sinh 16p
nhé tir trung hoc co s& trd xudng himg tha vao
viéc hoc. Mot s6 ung dung thuc té:

Math Alive: Ung dung AR, yéu cau két
néi véi may tinh, dién thoai thong minh va
thé duogc in sin do ung dung cung cap. Ung
dung gitp cho hoc sinh hoc nhitng phép tinh
toan co ban va tir vung tiéng Anh [5, 11].
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Hinh 8. Math Alive

Loai 2: Tap trung vé mot nganh nghé
nhat dinh voi kién thac chuyén sau danh
riéng cho hoc sinh cip trung hoc phd thong
tré 1én. Mot s6 tng dung thuc té:

Elements 4D: Ung dung AR, yéu ciu
dién thoai thong minh c6 hd tro ung dung
trén va nhitng tam thé in san cua tng dung
cung cap. Ung dung cho hoc sinh thay dugc
phan tng khi pha chat hoa hoc d6 ¢ thé gigi
thuc, c6 bao gom bai hoc di kém ng dung
vé mot sb hop chat [5, 12].

Hinh 9. Elements 4D

Anatomy 4D: Ung dung AR, yéu ciu
twong ty nhu Elements 4D. Ung dung danh
cho sinh vién nganh y hoc, cho thy duoc ciu
tao bén trong cia co thé ngudi va co thé
tuong tac voi vat thé qua ung dung [5, 13].

Hinh 10. Anatomy 4D

Loai 3: Pa dang, nhiéu nganh cho nguoi
dung chon lya \{éi muc dich b6 sung thém
kien thirc. Mot so ung dung thuc té:

Layar: Ung dung AR, thiét ké vat the 3D
trén web do ung dung cung cap ngudi dung
sau do co thé quét anh chon dé xem vt thé [5,
14].

Hinh 11. Hinh Layar

3 XAY DUNG UNG DUNG
AUGMENTED REALITY CHO
BOM CAO AP DIESEL

3.1 Cac phin mém sir dung

Pé xay dung mot phan mém tng dung
Augmented Reality, ta cAn c¢6 hai thanh phan
chinh: hinh anh nén (Image Target) va thu
vién ndi dung (Asset).

Phan mém dugc st dung trong viéc
giang day va hoc tap bom cao ap Diesel tai
khoa Co khi Bong luc truong Dai hoc Su
pham K¥ thuat Thanh phé HO Chi Minh. Do
d6, cac hinh nén duoc lay tir cac gido trinh
Pong co Dot trong, thuc tap Diesel cua Bo
mon Pong co. Cac hinh anh nén phai c6 chat
luong tét.
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Hinh 14. Bom cao dp PE
S e | Notboe
n&*‘r‘. . o

L w0 ) W08 e ey
O"'l:—‘-‘--;... -
Vbl 8 W i gy .

L S ——
15 N B

Hinh 15. Bom cao ap VE
Thu vién ndi dung duge xay dung su

dung cac phan mém SolidWorks (thu vién
Hinh 13. Kim phun 3D) va Unity (code va hién thi).
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3.2 Thiét ké phin mém

Budce 1: Xay dung thu vién 3D cac bo
phan bom cao ap Diesel trén SolidWorks.

xonew b

s ki o A g, s B i i i b i e

Hinh 16. Xay dung thu vién bom cao ap trén
SolidWorks

Budc 2: Xay dung phan mém trén Unity.

Hinh 19. Pua thu vién bom cao ap tu
SolidWorks vao Unity

Bugc 3: Hiéu chinh va viét code cho
] Creste a nemproject with Unity 2019.1 311 X ph an mém trén Visual Studio.

Dé vat thé 3D c6 thé xoay, di chuyeén,
thu phong khi dwoc phan mém nhan dang thi
ta st dung code C# trong Visual Studio.
Ngoai ra, code dugc dung dé kich hoat cac
D1Sofvare iy Prfct video dung theo thir tur va céac tuy chinh khac
& o o & o dé chuong trinh c6 thé hoat dong.

PE Pump
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Hinh 20. Lap trinh trén Visual studio

Khi st dung’phén mém, camera trén
dién thoai sé tu bat anh va nhan dang, thay

thé hinh anh trén sach gido trinh thanh khoi
I 3D Ging V6i hinh anh trong sich. Sinh vién
:i.::"‘; o con c6 thé xem cac chi tiet bén trong bom
!é;::m e cao ap va kim phun bang hinh 3D khi nhan
e nat 1énh. Cac chirc nang kém theo la video

== nguyén ly hoat dong, video huéng dan thao
Hinh 18. Giao dién thiet ke lap va céc hinh thyec te.
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4 MOT SO KET QUA UNG DUNG
AUGMENTED REALITY CHO
BOM CAO AP TRONG THUC TE

Str dung phan mém trén thyc té:

Hinh 1.5 S¢ d6 hé thong nhién li¢u PE.

e . "

Hinh 24. Hinh thuc té do bom cao dp PE.
5 KET LUAN
Bai bao da gioi thigu tong quan vé cong
nghé tuong tac thuc té ao tang cuong AR
(Augmented Reality).

Mot s6 thanh qua dat duoc:

- Xay dyng thu vién vat thé 3D trén
phan mém SolidWorks.

- Thiét ké ang dung Android AR vé hé
thong bom cao ap Diesel.

Mot s6 khuyét diém can cai tién:

- Mo phéng dong cac chi tiét 3D.

, - Xay dung thu vién hoan chinh cho

dp trong bom VE. e a2 . . .
Trong thoi diém nganh gido duc nudc

nha noéi chung va truong Pai hoc Su pham
Ky thuat Thanh phé H6 Chi Minh néi riéng
dang day manh van dé tu hoc, cac phan mém
AR trén bom cao 4p dong co Diesel co thé
giup sinh vién c6 cai nhin truc quan va sinh
dong vé cau tao, nguyén 1y hoat dong, ké ca
cach théo 1ap thuc té ciia bom ma khong can
phai dén 16p. Mot vu diém nita 1a cac phan
mém nay bam sat gido trinh, do dé sinh vién
s& khong bi nham Ian giita cac loai bom va
kim phun, vén d& xay ra néu phai ty tim hiéu.

KKKKK

Hinh 23. Hinh anh thyec té do van ngdt nhién
lieu bom VE
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