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NGHIEN CUU KY THUAT PARTICLE
MO PHONG DONG DIEN TRONG CHAT DIEN PHAN
BANG CONG NGHE THUC TAI AO

Nguyén Thi Quyén
Vien Cong nghé thong tin, Truong Pai hoc Sw pham Ha Noi 2
Ngay nhén bai 26/7/2019, ngay nhan dang 15/9/2019

Tém tit: Cong nghé thuc tai 40 hién nay duoc ing dung rong rii trong nhiéu linh
vuc nhu gido duc, quan su, y hoc... Ap dung cong nghé thuc tai 4o trong mé phong céc
qué trinh sinh trudng hay cac thi nghiém 4o c6 kha nang tuong tac sé tao hirng thu cho
hoc sinh trong hoc tap, gitp hoc sinh d& hinh dung va nim bt nhanh hon cac van dé
ma 1y thuyét dua ra. Bai bao trinh bay viéc moé phong dién tich bang phuong phap
particle. Ky thuét nay phu hop véi viéc mé phong cac dbi tuong khong dinh hinh nhu
dién tich, nudc, lira... Phan cudi ciia bai bao s& dua ra mot s6 két qua thuc nghiém véi
bai toan mé phong su chuyén dong ciia cac ion dwong va ion 4m trong dung dich chét
dién phan.

Tir khéa: Thuc tai a0; chat dién phan; particle.

1. Mé dau

Trong nghién ctru khoa hoc ty nhién ¢6 hai huéng nghién ctru truyén théng, do 1a
1y thuyét va thyc nghiém. Tuy nhién, khong phai bat ky nghién ctru 1y thuyét ndo ciing
dugc thyc nghiém sang to, nhét 14 nhing thi nghiém doi hoi nhidu thiét bi, mau vat dat
tién va nhitng hoéa chat doc hai. Su ra doi cta nhitng thé hé may tinh voi tc do tinh toan
cuc nhanh da hd trg cac huéng nghién ctru khoa hoc tinh todn. Mot trong cac hudng
nghién ciru d6 1a mé phong bang may tinh, giit vai tro 1a cau ndi giita thé gidi vi md va vi
md, giira 1y thuyet va thue nghigm.

Bén canh sy phat trién cia cong nghé mo phong trén thé gidi, viéc x@y dyng cac
phan mém md phong da va dang dugc c6 vil va phat trién manh mé trong diéu kién thuc
té & Viét Nam. Yéu cau vé doi méi phuong phap giang day dang dugc chu trong nham
nang cao chat luong day va hoc trong céac truong hoc, nhat 1a cac trudng phd thong hién
nay.

Trong chuong trinh gido duc pho thong mén Vat li, dién tich 1a mot khai niém rat
quan trong. Su cu tra va di chuyén cua cac electron da tao nén céac hién tuong dién va
tinh chat dién mudn mau mudn vé cua thé gidi ty nhién nhu may, mua, sam, chdp... Mot
vat tich dién s€ tao nén xung quanh ndé mdt dién truong va dién truong nay s€ tac dung
mot I 1én cac dién tich khac nam trong nd, gy nén su chuyén dong cua cac dién tich
va tao ra rat nhiéu hién tuong vé dién trong tu nhién, trong vat 1y, hda hoc, sinh hoc. Ung
dung cong nghé thuc tai 4o trong mo phong cac qua trinh sinh trudng hay cac thi nghiém
40 c6 kha ning tuong tac sé tao hung thu cho hoc sinh trong hoc tap, gitp hoc sinh dé
hinh dung va nim bat nhanh hon cac van dé ma 1y thuyét dua ra. Vi nhitng thi nghiém
doi hoi nhiéu thiét bi, mau vat dat tién va nhiing hoa chit doc hai thi viéc mo phong thi
nghiém la mét sy lya chon tt.
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Trong bo cdo nay, trude hét, tac gia tim hiéu vé thuc tai 4o, particle system, mo
phong dién tich sau d6 tap trung nghién ctru k§ thuit md phong bang phuong phap
particle. Tir d6, tac gia dua ra dugc cac phuong thirc cta particle khi mé ta su chuyén
dong ciia dong dién trong chét dién phan bang cach truc tiép theo ddi su chuyén dong cua
ion dwong chay vé phia catot, c4c ion 4m chay vé phia anot. Phuong phap particle & day
khéng chu trong dén viée trén dudng di cac ion nay s& gip phai vo van can tré nhu khi va
cham vé6i nhirng ion cing dau, chung s& ddy nhau 1am 1éch hudng chuyén dong, lam cho
nhitng ion nay dang chuyén dong thing s& tré' thanh chuyén dong cong theo dudng
parabol. Cudi cung 1a két luan va huéng nghién ciru tiép theo.

2. N§i dung nghién ciru

2.1. Co 56 Iy thuyét

2.1.1. Khdi niém thuec tai do

Thuc tgi do (Virtual Reality - VR) 1a mét hé théng giao dién cdp cao giita nguoi
stz dung va may tinh. Hé thong nay md phong cac su vdt va hién nirong theo thoi gian
thuee va c6 twong tac véi nguoi sir dung qua tong hop céc kénh cdam gide. P6 la ngii gidce
gom: thj giéc, thinh giac, xdc giac, khizu giac, vi giac [3]. Néi mot cach cu thé, VR 1a
cong ngh¢ su dung cac ky thudt mé hinh hoa khong gian ba chiéu voi su hd trg cta cac
thiét bi da phuong tién hién dai dé xay dung mot thé gidi mod phong bang may tinh - M0i
truong do (Virtual Environment) dé dua nguoi ta vao mot thé gidi nhan tao voi khong
gian nhu that. Trong thé gidi ao nay, ngudi st dung khong con dugc xem nhu ngudi
quan sat bén ngoai, ma di thuc sy tré thanh mot phan cua hé thong. Thé gidi “nhéan tao”
nay khong tinh tai ma lai phan tng, thay ddi theo ¥ muén ctia ngudi sir dung nho nhiing
ctr chi, hanh dong... trc 14 nguoi sit dung nhin thiy sy vét thay doi trén man hinh ngay
theo ¥ mudn ciia ho.

2.1.2. Particle system va cac ddac tinh

- Dinh nghia particle system:

Mot particle system la mot tap hop cdc thanh phan hay cdc hat (particle) riéng
biét. Particle system d‘zeu khién tdp particle do, cho phép chiing hoat dong mot cach tw
déng nhing véi mot so thudc tinh chung nhat dinh [8].

- Béc tinh cua particle system:

Particle system c6 ba dic tinh riéng khac han véi cac ki thuat tong hop hinh anh
thong thuong khac, do la:

+ Mot dbi tugng duge biéu dién khong phai boi mot tap cac thanh phan bé mit co
ban nhu cac da giac hay cac miéng nho bé mit dé tao ra bé mat bién, ma dugc ciu thanh
tir tap particle dé tao ra hinh khoi.

+ Particle system khong phai 1a thyc thé tinh ma chuyén dong va thay do6i hinh
dang theo thoi gian. Céc particle lién tuc “chét di” va c4c particle méi duge “sinh ra”.

+ Mot d6i tuong duoc biéu dién bang particle system khong dugc xac dinh hoan
toan ca vé duong nét 1an hinh dang. Thay vao d6, né duge xac dinh bang céc tién trinh
ngau nhién.

2.1.3. Mo phong dién tich
- Khai niém moé phong
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M6 phong la qua trinh “bat chudc” cac su vat, hién tugng co thuc trong thién
nhién, trong cudc song cua con nguoi. Cong nghé mé phong xudt hién tir rat lau va da
phat trién manh & cac nudc chau Au va mot s nude chau A. O Viét Nam, cong nghé nay
moi thue sy duge quan tim va dau tu trong nhitng nim gan day.

C6 hai loai mo6 phong: _

1) M6 phong tinh 1a dang mé phong chi thé hién dugc mo hinh tinh. bay la dang
mo phong thudng chi 4p dung cho cac sy vat va 1a dang mo phong don gian nhét.

2) M6 phéng dong 1 dang md phong ma trong két qua ciia né cé sy chuyén dong.
M6 phong dong duoc chia thanh hai loai, d6 1a mé phdng dong theo thoi gian thuc va mé
phong dong khong theo thoi gian thuc.

- Mo phong dién tich

Dién tich 1a mot khai niém rat quan trong. Sy cu tréi va di chuyén cua cac electron
d3 tao nén cac hién twong dién va tinh chat dién muén mau muén vé cua thé gidi tu
nhién. Mt vat tich dién s€ gy xung quanh n6 mot dién truong va dién truong nay s& tac
dung mot lyc 1én cac dién tich khac nam trong n6 gay nén sy chuyén dong cua cac dién
tich va tao ra rat nhiéu hién tuong dién. M6 phong dién tich khong nhiing cho chung ta
théy duoc hinh anh tryc quan céc hién tugng dién xdy ra trong tu nhién ma con giup ta
hiéu mot cach sdu sic vé ban chit va co ché xuat hién dong dién trong cac moi truong
ran, 1ong, khi... cling nhu trong cac co thé song.

2.2. Nji dung nghién ciru chinh vé mé phéng dién tich

2.2.1. Gidi thiéu mé hinh mé phong dién tich

Dién tich 1a mot dbi tuong khong dinh hinh, tirc 1a né chua dugce dinh nghia mot
cach 1 rang va khi ¢ trong dién truong khong d6i n6 luon ludn bién doi theo thoi gian.
Viée st dung cac phuong phap tong hop hinh anh théng thuong dé mo phong dién tich s&
rat phtic tap. Do vy, d¢ mo phong dién tich tac gia da lya chon phuong phap particle.

Mot particle 14 mot thanh phan nguyén t6 don gian hon ca da giac, thanh phan
don gian nhét cua ki thuat mé hinh dya trén bé mat.

Mot particle system 1a mot tap hop ciia nhiéu particle nho két hop cting nhau tao
nén mot dbi twong khong dinh hinh. Trong mot khoang thoi gian, cac particle dugc hé
sinh ra, chuyén dong va thay doi trong h¢, sau d6 chét di.

Pé tinh todn mdi khung hinh trong mot chudi chuyén dong, ching ta can tién
hanh cac budce sau day:

+ Cac particle moi duoc sinh ra trong hé.

+ MJi particle dugc gan cho cac thudc tinh riéng biét.

+ Bt cir mot particle nao da tdn tai trong hé mot thoi gian déu bi 1am m¢ dan.

+ Cac particle con séng trong hé chuyén dong va bién doi dira theo cac thudc tinh
dong cua no.

+ Mot hinh anh cta cac particle dang sng dugc két xuat trong bd dém khung
hinh (frame buffer).

Particle system c6 thé dugc 1ap trinh dé thuc thi bat ctr tap 1énh nao & mdi budc.
Do c6 tinh thu tyc, phuong phap nay co thé phdi hop bat ctr mo hinh tinh toan nao dung
dé mo ta bé ngoai va chuyen dong ctia dbi twong. Vi du, sw chuyén déng va bién doi ciia
cac particle ¢é thé dwoc gdn vao cdc phiong trinh vi phan cuc b, hay cdc thugc tinh
ciia particle ¢é thé dwoc gan vao cdc co ché théng ké xdc sudt co ban. Trong pham vi bai
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bao nay, tac gia chi st dung cac tién trinh ngau nhién don gian lam tha tuc nguyén té cho
mdi budc trong qué trinh tao ra cic khung hinh cho particle system. Dé diéu khién hinh
dang, bé mat va sy chuyén dong cua cac particle trong mot partlcle System, chung ta s¢&
s dung mdt tp cac tham sb ngau nhién. Chuyén dong va bién d01 cua cdc particle s&
dugc rang budc vao cac tham so6 nay. Noi mot cach tong quat, mdi tham sé s& xac dinh
mot dai gia tri, mdi particle s€ nhan mét gia tri trong khodng do.

2.2.2. Khoi tao hinh dang va mau sdc cho particle dién tich

Dé xay dung hinh anh cho mét particle dién tich 4m hay duong, & day bai b&o st
dung ki thuat alpha channel. Pay 1a mét ki thuat tao mat na cho anh bitmap trong dd hoa
vi tinh. Pau vao ciia qué trinh nay 13 mot anh bitmap gdc ban dau va mot anh bitmap den
trang dung dé lam alpha channel. Thyc chét ctia qua trinh nay 13 thém vao mdi pixel anh
géc mot chi s6 A cho do trong sudt cua pixel d6 ngoai 3 gid tri R, G, B cua mau sdc. A =
1 twong ng v6i diém mau den trén alpha channel, khi d6 pixel ctia anh gbc s& bi mo
hoan toan. A = 0 twong mg v4i diém mau trang trén alpha channel, khi d6 pixel cua anh
gbc s& hoan toan khong bi mo. S¢ di anh den tring dugc chon lam alpha channel béi vi
v6i loai anh nay, mdi pixel ¢ cac giatri R, G, B béng nhau, do d6 ta chi can lwa chon
mot trong nhiing chi s6 nay dé lam chi s6 A cta anh can xir 1.

Str dung kénh alpha dé tao hinh anh trong sudt

Anh gbc RGB 24 - bpp Kénh alpha A - 8 bpp Hinh anh trong sudt
RGBA - 32 bpp

Hinh 1: Céng anh alpha channel vao anh dé tao mdt na

Hinh anh particle dién tich am hodc duong ban dau dugc xdy dung theo cach nay,
do d6 mau sic va hinh dang cta particle dién tich s& phu thudc vao hai anh dugc chon
lam anh gbc va alpha channel. Hinh anh tong hop s€ tham gia vao cac chuyen dong va
bién do6i cua riéng timg particle, cho ta cam gidc vé mau sic va do trong sudt cua dién
tich.

2.2.3. Cac phwong thirc cua particle system mo phong dién tich

Mot particle system luén c6 mot phuong thirc dé khoi tao cho timg particle va
cho ca particle system. Nhin chung thi phuong thirc khoi tao cho particle system mo
phong dién tich &m hay duong cling tuong tu nhu bat cir mot particle system nao khac.
Nhiém vu cua no chi la truyén cac théng sb can thiét cho particle system hoat dong. Cac
tham sé nay ‘phai dugc tinh toan va lya chon dé mang lai hi¢u qua m6 phong t6t nht.
Cac thong sb truyén vao cho tung particle déu duoc gan ngiu nhién quanh mot gia tri
trung binh va khoang bién thién c¢6 dinh.
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- Phuong thirc khéi tao mot particle dién tich:

InitialParticle(particle)

{

_position = MeanlnitialPosition + varPosition*Random(MinP,MaxP);
_velocity = MeanlnitialVelocity + varVelocity*Random(MinV,MaxV);
_size = MeanlnitialSize + varSize*Random(MinS,MaxS);

_lifeTime = MeanlInitialLifeTime + varTime*Random(MinT,MaxT);
_alpha = MeanlInitialAlpha + varAlpha*Random(MinA,MaxA);

}
Trong do:

MeanlnitialPosition: Vi tri khéi tao
trung binh

MeanlnitialVelocity: Van téc khoi tao
trung binh

MeanlnitialSize: Kich thudc khoi tao
trung binh

MeanlnitialLifeTime: Thoi gian song
khéi tao trung binh

MeanlInitialAlpha: D9 trong sudt khoi
tao cua particle trung binh

varPosition: Khoang bién thién cta vi tri
khéi tao

varVelocity: Khoang bién thién cia van
toc khoi tao

varSize: Khoang bién thién cua kich
thudc khoi tao

varTime: Khoang bién thién cta thoi gian
song khai tao

varAlpha: Khoang bién thién cua do
trong suot khoi tao

Random(): Ham chon ngau nhién gia tri trong mot khodng

MinX: Gié tri nho nhat trong mot khoang

MaxX: Gi tri 16n nhat trong mot khoang

- Phwong thirec khéi tao cho particle system:

InitialParticleSystem()

{

For each particle in fireParticle
InitialParticle(particle)

camera = cameraPosition;

viewport = viewportPosition;

}

Trong phuong thirc nay, ta khéi tao cac tham sé cho khung nhin va khoi tao cho
tap particle cua particle system. SO lugng particle dugc khdi tao s€ quyét dinh mat do

particle dién tich.

C6t 16i cua particle system 13 phuong thirc diéu khién hoat dong cia mot particle.
Trong mo6 phong dién tich, phuong thirc nay sé quyét dinh hinh dang, mau sac va chuyén

dong chung cua dién tich.
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Dé mo phong hinh dang cua dién tich, véc-to van tdc cua particle dién tich s&
duogc thay d6i hudng lién tuc dé quy dao particle dién tich tao c6 hinh dang vong cung.
Do dién tich &m va dién tich dwong s& chuyén dong nguoc hudng nén bai bao khong sir
dung dén truc Oy.

Phuong trinh sau cho phép thay d6i hudng van tdc cho particle dién tich & dang
don gian:

_velocity.x() -= deltaX;

_velocity.z() -= deltaz;

Sau mot khoang thoi gian nhét dinh, thanh phan theo truc Ox va Oz s& b trir di
mot luong deItaX va deltaZ tuong tng. Luong trir di s&€ dugc tinh toan sao cho khi hét
thoi gian séng, Véc-to chiéu cua véc-to van toc 1én mit phang Oxz s& cung phuong khac
hudng véi hinh chiéu cling 1én mat Oxz ctia VEc-to van tdc khoi tao.

Phuong thirc cdp nhat trang thai cho particle 1a mot tha tuc dugce goi di goi lai
trong sudt qua trinh hoat dong cua particle system. Mot khi particle hét thoi gian sdng, n6
duoc khoi tao lai dé tré thanh mot particle mdi, duy tri su lién tuc cia dong dién tich.

- Phwrong thirc cip nhit trang thai cho particle cu thé nhw sau:

Update()

{

foreach particle in fireParticle

_position += _velocity* deltaTime;
_size *= sizeChangeRate;
_alpha *= alphaChangeRate;
_velocity.x() -= deltaX;
_velocity.z() -= deltaz;
_lifeTime -= deltaTime;
if(_lifeTime <= 0)
InitialParticle(particle)
}
Trong do:
sizeChangeRate: Ham chon ngu nhién gi4 tri trong mot khoang
alphaChangeRate: Gia tri nho nhat trong mot khoéng

2.3. Ap dung particle system vao thi nghiém mé phéng cho thi nghiém “Dong
dién trong chdt di¢n phan”

2.3.1. Kich ban md phong

Kich ban thi nghiém mé phong “Dong dién trong chdt dién phdn” trong chuong
trinh sach giao khoa Vat li 16p 11 nhu sau:

Lay mot binh dung dung dich NaCl va cam vao d6 hai dién cuc din dién dé cho
dong dién chay qua chit dién phan nhu hinh 2. Néi hai dlen cuc véi mot ngudn dlen (vi
du pin hodc ic quy) qua mdt miliampe ké. Pién cuc ndi v6i cuc duong cua ngudn dién
goi la anot, dién cuc kia goi 1a catot, mdt khoa K dé dong, mé mach dién sau d6 quan sat
hién tugng xay ra khi dong, m¢ khoa K.
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Hinh 2: So do thi nghiém vé dong dién trong chat dién phdn (Séch gido khoa Vit Ii 11)

Két qua thi nghiém:

- Khi khoa K mé, miliampe ké chi s6 0, khong c¢6 dong dién trong mach.

- Khi khoa K dong, miliampe ké chi mot gia tri nhat dinh, dong dién di xut hién
trong mach va d6 chinh 12 Dong dién trong chat dién phan.

2.3.2. Loi ich cua viéc dung mo phong cho thi nghiém trén

- Néu khong 4p dung mo phong bang may tinh thi khi thyc hién thi nghiém vé
dong dién trong chat dién phan & sach gido khoa Vat 1i 11 gido vién s& phai chuan bj rat
nhiéu céc thiét bi C(‘A)ng kénh méi 6 thé tién hanh thyc hién thi nghiém cho hoc sinh quan
sat. Dac biét, trong thi nghiém trén c6 sir dung t6i ngudn dién nén trong qua trinh tién
hanh thi nghiém c6 thé xay ra nguy hiém ddi véi cac em hoc sinh.

- Khi tmg dung md phong dé giang day, gido vién khong chi gitip cho hoc sinh
nam chic kién thirc ma con gitip cho hoc sinh hiéu biét ca con duong da dan dén kién
thirc. Phuong phap nay coé tinh truc quan cao, tao hing tha cho hoc sinh, giup hoc sinh
dé hinh dung va ndm bat nhanh hon cac van dé ma 1y thuyét dua ra.

- Thong qua thi nghiém mo phong, gido vién c6 thé rén luyén cho hoc sinh céc
thao tac tu duy: cach quan sat, kha ning mo ta va dién dat tu duy, tao diéu kién cho cac
em hinh thanh nang lyc phan tich, so sanh, tong hop, khai quat héa va triru tuong hoa.

- Vé6i thi nghiém doi hoi nhiéu thiét bi, mau vat dat tién va nhitng hoa chat doc
hai thi viéc m6 phdng thi nghiém la mét sy lua chon tdt.

2.3.3. Churong trinh mo phong

Do dung méi khong tham gia vao qua trinh hinh thanh dong dién nén dé don gian
hon cho viéc mé phong thi nghiém trén, tac gia dung ion duong va ion am dé mo ta dung
dich chit dién phan.

Dién tich 1a mot ddi tugng khong dinh hinh, tirc 14 nd chwa duge dinh nghia mot
cach rd rang va phuong phap particle la phu hop dé mé phong cho nhiing d6i twong do.

Tinh chat cua dién tich rat phic tap va chi duoc thé hién khi chiung & trong mot
moi truong dic biét nao d6. Tuy nhién, trong chwong trinh mé phong dién tich, ma cu thé
1a mo phong sy chuyén dong cua cac ion dwong va am trong thi nghiém Dong dién trong
chat dién phdn, bai bdo chi quan tim dén mot sé mat thé hién cua cac ion khi chung
chuyén dong, d6 1a chuyén dong tinh tién theo phuong vudng goc véi cac dién cuc va
hudng vé phia cac dién cuc trai dau.
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V& nguyén tic, mo phong s& bao gdm hai cong viée sau:

- Xdy dung mo hinh mo phong;

- Piéu khién mé hinh bang ngén ngit ldp trinh.

Pé xay dung hé thong mo phong thir nghiém dong dién trong chat dién phdan, tac
gia dung VRML (Virtual Reality Modeling Language) 14 ngdn ngit md hinh thyc tai do
dé xay dung mo hinh thi nghiém, sau d6 viét chuong trinh Virtual C++ sir dung bo ma
ngudén mé Open ScenceGraph dé hién thi va diéu khién mé hinh 3D. Cu thé, md hinh c6
mot s chirc nang chinh: dung nit tréi chudt dé diéu khién dong va ngat ngudn dién, nit
phai chudt dé xoay va dimg xoay mé hinh, cho phép chung ta quan sat su chuyén dong
clia cac ion tir cic goc nhin khac nhau, phim cach dung dé tro vé trang thai quan sat
thing goc v6i md hinh. Céc bude thyc hién nhu sau:

Buoc 1: Tao mot particle ion duong, mot particle ion am.

Buée 2: Khéi tao gia tri ban du cho céc particle d6, bao gom:

- 86 lrong ion

- Vi tri ban dau

- Huéng chuyén dong

- Téc dé ban dau.

Buéc 3: M6 phong su chuyén dong cua cac particle khi c6 dong dién chay qua
binh dién phan.

2.4. Két qud va dinh gid

2.4.1. Két qua sau khi mé phong

Trong thi nghiém cu thé, tac gia khoi tao sb luong ion mdi loai 1a 100. S6 luong va
tdc do clia cac ion c6 thé thay doi theo y mudn ctia ngudi sir dung sau mdi lan thir nghiém.
Chuong trinh ding nut trai chudt dé didu khién dong va ngat ngudn dién, nat phai chudt dé
xoay va dimg xoay mé hinh, cho phép chiing ta quan st sy chuyén dong cila cc ion tir cac
phia, phim cach ding dé tr vé trang thai quan sat thang goc véi mo hinh.

Hinh 3: Chuyén déng tw do ciia cdc ion
(Qua trinh thuc hién mo phong thi nghiém trén may tinh)

Hinh 3 cho théy khi chua c6 dién truong (dong dién chay qua) cac ion 4m va ion
duong chuyén dong hon loan trong dung dich chat dién phan.
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Hinh 4: Cdc ion dang chuyén déng vé phia dién cuc trdi dau
(Qua trinh thyc hién mo phong thi nghiém trén may tinh)
Hinh 4 cho thiy khi ¢ dién truong cac ion 4m chuyén dong vé cuc duong va cac
ion duong chuyén dong vé phia cuc am. Céc ion am va ion duong chuyén dong theo 2
huéng nguoc nhau tao nén dong dién (dung nit trai chudt dé dong hoac ngat dong dién).

Hinh 5: Hinh anh céc ion bam vao cdc dién cuc trdi dau
(Qua trinh thyc hién mo phong thi nghiém trén may tinh)

Hinh 5 cho }héy cac ion am va ion duong bam hé:[ vao céc dién cuc trai dau sau
mot thoi gian chuyén dong khi c6 dong dién chay qua, két thiic mét phién lam viéc. B¢
sang mQt phién lam viéc mdi, ta ¢6 thé khoi tao lai cac thong so6 ban dau khac.

2.4.2. Banh gia ung dung mang lai

- Vé khoa hoc:

Pua ra cach tiép can méi cho viéc ddi méi phuong phap giang day trong truong
phd thong, dic biét la hd tro cho hoat dong thi nghiém théng qua mé phong, khic phuc
cac kho khan thyc té gap phai trong linh vyc nay.

- Vé irng dung:

- Xay mo hinh 3D md phong dong dién trong chat dién phan. o 7

- Thiét ké va xay dung thtr nghi¢m hévthéng ung dung thuc tai 4o dé ho trg doi
md&i phuong phap gidng day trong truong pho thong phuc vu cho viéc giang day, hoat
dong thi nghi¢m thong qua mo phong.
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- Uu diém noi bét ciia vng dung:

- M6 phong thyc tai 40 vé& dong dién trong chat dién phan cung cp cho gido vién
va hoc sinh cac thi nghiém mo phong vé ddi twong hoc tap theo kiéu trai nghiém gian
tiép. V6i kha niang diéu khién dong thoi tat ca cac thanh phan nhu hinh anh, 4m thanh,
video theo nang lyc va sé thich cua ca nhan, hoc sinh cé thé tu trai nghiém vé dbi tuong.
Diéu nay khong thé c6 duoc néu nhu ching ta 4p dung phwong phap giang day thong
thudng tic 13 gido vién s& hudng dan cho tat ca 16p theo cling mot trit tw ciing nhu cliing
mot tbe d6 nén chua chic da phu hop véi tit ca cac ddi tuong vi sy tiép thu bai cua cac
d6i _tuong nguoi hoc 1a khdc nhau. Trong cdc bai giang, 6 su két hop cua mé phong 3
chiéu, ctia am thanh ndi, bang dién bién tly thudc vao k¥ ning diéu khién cua hoc sinh.
Diéu quan trong hon, d6 1a tir nhitng trai nghiém nay, hoc sinh hiéu duoc vé cac hién
tugng dién va tinh chat dién muén mau mudn vé cua thé gisi tu nhién nhu may, mua,
sim, chdp...

- Strc manh sur pham ciia mo phong thé hién ¢ chd né huy dong tit ca kha ning
xt li thoéng tin ctia hoc sinh. T4t ca cic co quan cam giac ciia con ngudi (tai, mat, tay...)
cling v6i bd ndo hop thanh mot hé thong c6 kha nang vo cung to l6n dé bién nhiing dir
lidu v6 nghia thanh thong tin. “Tram nghe khong bang mot thay”, nhung néu céi thay 1a
thue thé van dong thi y nghia con 16n hon rat nhiéu. Do d6, mo phong c6 kha nang cung
cap mot kién thirc tong hop va sau sic hon so véi chi dung cac gido trinh in kém theo
nhting hinh 4nh chup thong thuong.

- M6 phong 3D cho phép hoc sinh lam viéc theo nhip d¢ riéng va tu diéu khién
cach hoc cta ban than, kich thich sy say mé hoc tip cta hoc sinh.

- Gi4o vién ciing c6 thé tim thdy & mo phong nhiing kha ning doc d4o cho viée to
chure giang day, lam cho hoat dong hoc trd nén tich cuc hon.

- M0 phdng gitp gido vién lam viéc mot cach sang tao, tim dugc giai phap thay
thé nhimng hoat dong hoc thiéu hi¢u qua.

- M6 phong gitp gido vién tiét kiém thoi glan s0 Vi thi nghiém thuc té, nho do
c6 thé kham pha nhiéu chu d¢, ting cuong thoi gian giao tiép, thao luan véi hoc sinh
nhiéu hon.

3. Két ludn

Trong bai bdo nay, tac gia di tap trung nghién ciu k¥ thuit mo phong bang
phuong phap particle va ing dung vao bai toan mé phong: “Dong dién trong chat dién
phan”. Cac két qua méi chi xay dung chwong trinh thir nghiém mé phong su chuyén
dong cua cac ion & mirc do don gian, d6 1a sy chuyén dong tu do cua cac ion &m va ion
dwong trong chit dién phan ¢ diéu kién binh thuong (chua co dong dién chay qua) va
chuyén dong tinh tién theo dudng thang cua cac ion vé phia cac dién cuc trai du khi cho
dong dién chay qua. Bai bao chua xét dén nhitng yéu t6 va cham hay két hop ciia cac ion,
cling nhu chua xét dén qua trinh trao ddi dién tich gitta ion va dién cyc, kéo theo nhiing
phan tmg hoéa hoc phu nhu nhitng gi dugc mé ta trong thi nghiém. Yéu té cudng do dong
dién cling cAc yéu té khac s& dugc dua thém vao dé dat duoc nhiing két qua mé phong tot
hon, diing véi nhitng gi dugc dién ra trong cac thi nghiém thuc té.

Loi cam on: Nghién ctru nay dugc tai tro tir ngudn kinh phi Khoa hoc cong nghé
cua Truong DPHSP Ha Noi 2 cho dé tai ma s6 C.2019.10.

38



Trieong Dai hoc Vinh Tap chi khoa hoc, Tap 48 - S6 3AI2019, tr. 29-39

TAI LIEU THAM KHAO

[1] B3 Ning Toan, Pham Viét Binh, Xur Iy dnh, NXB Dai hoc Thai Nguyén, 2007.

[2] Quang Huy, Tin Ding, D6 hoa mdy tinh 3DS Max 6 vé phéi canh 3 chiéu, NXB
Thong ké, tr. 37-96, 2004.

[3] Nguyén Huy Son, “Virtual Reality Technologie - Céng nghé thyuc tai 40”, 2006.
http://tusach.thuvienkhoahoc.com

[4] Kanzaki Nguyen, “Téng quan vé md phong va thuc tai ao”, 2015.
https://www.stdio.vn/articles/tong-quan-ve-thuc-tai-ao-virtual-reality-236

[5] V& Vian Hoang, Mé phong trong Vit Ii, TP. HCM: NXB Pai hoc Qudc gia, 2016.

[6] B Giao duc va Pao tao, Vit li 11, NXB Giao duc Viét Nam, 2010.

[7] Ngl}yén Vin Huén, Pham Viét Binh, P& Thi Bac, Ngo Thi Lan Phuong, Pham Ba
May, “Ky thudt m6 phong nude particle-based va tmg dung trong thuc tai 40”, Tap
chi Khoa hoc va Cong nghé, S6 1(45), Tap 2, 2008.

[8] William T. Reeves., “Particle Systems - A Technique for Modeling a Class of Fuzzy
Obijects”, Computer Graphics, 1983.

[9] Simon Claves, Philippe Beaudoin and Pierre Poulin, Particle-based Viscoelastic
Fluid Simulation, EurographicssACM SIGGRAPH Symposium on Computer
Animation, 2005.

[10] Alpha Channel Tutorial: http://www.axialis.com/tutorials/tutorial-misc001.html

[11] VRML Lecture, The Computer Science and Engineering Department, University of
Mauritius.

SUMMARY

A STUDY ON THE PARTICLE TECHNIQUE
IN SIMULATING ELECTRIC CURRENT
IN THE ELECTROLYTE SOLUTION WITH VIRTUAL REALITY

Virtual Reality technology has been widely applied in many fields like education,
military, medicine... The application of virtual reality technology in simulating growth
processes or virtual experiments with interactive ability will motivate and assist students
in easily recognizing and quickly understanding the concepts of the theory. The paper
presents the particle technique for the charge simulation. This technique is practically
employed in simulating amorphous objects such as electric charge, water, fire... The final
section shows some results of the movement of positive ions and negative ions in the
electrolyte solution simulating experiment.

Keywords: Virtual reality; electrolyte; particle.
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