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LOI MO DAU

Thuc té a0 13 mot thuat ngit méi xut hién khoang dau thap ky 90, nhung &
M7 va chiu Au thyc té do (Virtual Reality) di va dang tro thanh mot cong nghé miii
nhon nho kha ndng ung dung rdng rai trong moi linh vuc (nghién ctru va cong
nghiép, gido duc va dao tao, thwong mai va gii tri,..) va tiém ning kinh té, ciing
nhu tinh ludng dung (trong dan dung va quén su) cua n6. Tai Viét Nam, tuy la mdt
linh vigc m&i nhung di c6 nhitng cong trinh rat hiru ich nhu: tai hién lai con Sao La
hay mot Van Miéu Quéc Tt Giam ao ma ta c6 thé di lai quan sat trong d6. Chinh vi
tam quan trong ciing nhu kha ning tmg dung to 16n dé nén viéc nghién ctru vé thuc
tai 4o la vo cung can thiét. Va trén co s do co thé xay dung mot ung dung thuc tai

40 hoan chinh.

Chinh vi vy ma em da chon dé tai t6t nghiép: ” Tim hiéu cong nghé thuc té

40 va ung dung”. D6 an ndy gdm c6 phan mé dau, két ludn va ndi dung:
Chuong 1: Téng quan vé thuc tai 40
Chuong 2: Tim hiéu cong cu 3dmax
Chuong 2: Ngon ngitr VRML

Chuong 3: Ung dung VRML trong viéc xay dung mé hinh ti kinh trung bay

cO vat


http://vi.wikipedia.org/wiki/Th%E1%BB%B1c_t%E1%BA%BF_%E1%BA%A3o
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DANH MUC VIET TAT

VR Thuec té ao(Virtual Reality )

VRML | Virtual Reality Modeling Language

BOF Birds of a Feather

HTML | Hyper Text Markup Language

HMD | Headsight.
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CHUONG 1. TONG QUAN VE THUC TAI AO.

1.1. Thue té 40 12 gi ?

Thue té a0-Virtual Reality( VR ) 13 mot hé théng md phong trong d6 do hoa
may tinh dugc sir dung dé tao ra mot thé gi61 "nhu that". Hon nira, thé gi61 "nhan
tao" nay khong tinh tai, ma lai phan tmg, thay doi theo ¥ mudn (tin hiéu vao) cua
ngudi st dung (nhd hanh dong, 161 noi,..). Diéu ndy x4c dinh mot dic tinh chinh cta
VR, d¢6 la tuong tac thoi gian thyc (real-time interactivity). Thoi gian thuc ¢ day co
nghia 14 may tinh c6 kha ning nhan biét dugc tin hiéu vao cia ngudi sir dung va
thay d6i ngay 1ap tirc thé gii 40. Nguoi str dung nhin thay sy vat thay doi trén man

hinh ngay theo ¥ muén cta ho va bi thu hut boi sy mé phong nay.

Diéu ndy chung ta c6 thé nhan thiy ngay khi quan sat tré nho choi video
game. Theo bdo Bild (Puc), c6 hai tré nho & Anh bi thu hat va mai mé choi
Nintendo dén ndi ngay ca khi nha chung dang bi chay ciing khong hé hay biét!
Tuong tic va kha ning thu hat cia VR gop phan 16n vao cam giac ddm chim
(immersion), cam giac trd thanh mot phan ctia hanh dong trén man hinh ma nguoi
st dung dang trai nghiém. Nhung VR con day cam giac ndy "that" hon nita nhd tac
dong 1én tat ca cac kénh cam giac ciia con ngudi. Trong thuc té, ngudi dung khong
nhing nhin thay d6i tuong d6 hoa 3D ndi (nhu hinh ndi & trang cudi bao Hoa hoc
tro dd dang trude kia), diéu khién (xoay, di chuyén,..) duoc dbi tuong trén man hinh
(nhu trong game), ma con s va cam thay chung nhu c6 that. Ngoai kha ning nhin
(thi giac), nghe (thinh giac), so (xtic gidc), cac nha nghién ctru cling da nghién ctru
dé tao cac cam giac khac nhu ngiri (khtru giac), ném (vi giac). Tuy nhién hién nay

trong VR cac cdm giac nay cling it dugc su dung dén.

Tir cic phan tich trén, chiing ta c6 thé thay dinh nghia sau day ciia C. Burdea
va P. Coiffet v& VR 1a tuong ddi chinh x4c: VR- Thuc Té Ao 1a mot hé thong giao
dién cép cao giita Nguoi st dung va May tinh. Hé thdng ndy mé phong cac su vt
va hién tuong theo thoi gian thuc va twong tac véi ngudi st dung qua tong hop cac
kénh cam giac. Do 13 ngii giac gébm: thi giac, thinh giac, xuc giac, khtru giac, vi

giac.
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1.2. Lich sir phat trién ciia cong nghé thuc té ao

Khai niém thuc té 40 di co trong nhiéu thap nién nhung n6 chi thuc sy dugc
nhan thtrc vao dau nhitng nim 90. Vao gita nhitng nim 50 Morton Heilig (M¥) da
phat minh ra thiét bi mé phong SENSORAMA. D6 1a 1 thiét bi diéu khién 1 ngudi
su dung gém 6 : mot man hinh thue thé kinh, quat, may tao mui, loa &m thanh va 1
chiéc ghé c6 thé di chuyén duoc. Ong ciing phat minh ra man hinh truyén hinh duoc
gan vao dau dé co thé xem phim 3D. Tuy 1a nhiing san pham phuc vy cho dién anh

nhung nhiing khai niém cta Heilig d4 trd thanh tién dé cho VR sau nay.

Nhiing k¥ su ctia Cong ty Philco 1a nhiing ngudi dau tién phat trién HMD
vao 1961, goi 1a Headsight. Cai mil sit bao gdbm mot man anh va hé thong theo déi
video da nhirng k¥ su lién két t6i mot hé théng camera mach dong. Ho du dinh su
dung HMD trong cic tinh hubng nguy hiém - mét ngudi co thé quan sat mot moi
truong thuc sy tir xa, diéu chinh géc quay camera bang cach quay dau. Bell
Laboratories da st dung HMD cho nhitng phi cong lai may bay truc thang. Ho lién
két HMD véi nhitng camera hong ngoai gan bén ngoai may bay giup phi céng c6

thé nhin rd ngay ca trong moi trudng thiéu anh sang.

Vao 1965, mdt nha khoa hoc may tinh c6 tén Ivan Sutherland hinh dung diéu
ma ong ta goi 1a "Ultimate Display". Str dung hién thi ndy, mot nguoi c6 thé thiy
mot thé gidi 4o hién ra nhu thé gidi vat 1y that. Diéu nay di dinh hudng toan bo tim
nhin vé VR. Khai niém cta Suntherland bao gom :

Mot thé gidi 40 ma ta c6 thé quan sat thong qua mét HMD

Mot may tinh dé duy tri cic md hinh trong thoi gian thuc

Céc kha niang cho ngudi st dung dé thao tac nhimg ddi twong thuc té mot

cach truc quan nhat.



1.3. Cac dac tinh chinh cia VR
Nhu trén d3 trinh bay, 2 dic tinh chinh cia VR 13 Tuong tac va Dam chim,

day 1a hai "I" (Interactive, Immersion) ma nhiéu nguoi da biét. Tuy nhién VR cin
¢6 1 dic tinh the 3 ma it nguoi dé ¥ t6i. VR khong chi 13 mot hé théng tuong tac
Nguoi - May tinh, ma céc tng dung ctia né con lién quan téi viée giai quyét cac van
dé that trong k¥ thuat, y hoc, quan su,...Cac tng dung nay do cac nha phat trién VR
thiét ké, diéu nay phu thudc rat nhiéu vao kha ning Tudng tuong ciia con nguoi, do
chinh 1a dic tinh "I" (Imagination) thir 3 cia VR. Do d6 ¢6 thé coi VR 14 tong hop
ciia 3 yéu toé: Tuong tic - Pam chim - Tudng twong, (3 I trong tiéng Anh:

Interactive- Immersion- Imagination)

1.4. Cac thanh phan mét h¢ thong VR
Téng quat mot VR bao gdm nhirng thanh phan sau

.':
CAC UNG DUNG
(Mghign ciu- Pao tao- Thwong mai)
= A
'_I'-"["‘j‘ |
E HINH II [_‘1,_|!-_Put
WL c-—*‘, W _ <'l- h NGUOI
: ¥
M6 [’ — DUNG
PHONG PC
LL 1y |
MANG LIENKET

Hinh 1.1 Céc thanh phan ctia mét hé thong VR

1.4.1. Phan cirng (Hardware)

Phan cimg ciia mot VR bao gom:

May tinh (PC hay Workstation véi cdu hinh dd hoa manh).



1.4.2.
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Céc thiét bi ddu vao (Input devices): Bo do vi tri (position tracking) dé xac
dinh vi tri quan sat. BO giao dién dinh vi (Navigation interfaces) dé di
chuyén vi tri ngudi sit dung. B giao dién ctr chi (Gesture interfaces) nhu

ging tay dit liéu (data glove) dé nguoi str dung c6 thé diéu khién dbi tuong.

Céc thiét bi dau ra (Output devices): gdm hién thi d6 hoa (nhu man hinh,
HDM,..) dé nhin duoc ddi twong 3D ndi. Thiét bj 4m thanh (loa) dé nghe
dugc am thanh vom (nhu Hi-Fi, Surround,..). Bo phan hdi cam giac (Haptic
feedback nhu ging tay,..) dé tao xtic giac khi so, nim ddi tugng. B6 phan hoi
xung luc (Force Feedback) dé tao luc tac dong nhu khi dap xe, di duong

X0c,...

Phin mém (Software)

Phan mém luén 1a linh hon cta VR ciing nhu d6i véi bat cir mot hé thong

may tinh hién dai ndo. Vé mit nguyén tic c6 thé dung bat cir ngdn ngir 1ap trinh hay

phan mém dd hoa nao dé mé hinh hoéa (modelling) va mé phong (simulation) cac

d6i twong ctia VR. Vi du nhu cic ngdn ngit (c6 thé tim mién phi) OpenGL, C++,
Java3D, VRML, X3D,... hay cic phin mém thwong mai nhu WorldToolKit,

PeopleShop.,... Phan mém cua bat ky VR nao ciing phai bao dam 2 coéng dung chinh:

Tao hinh vao M6 phong. Cac d6i tuong ciia VR duoc mé hinh héa nho chinh phan

mém ndy hay chuyén sang tir cac mé hinh 3D (thiét ké nhd cac phin mém CAD

khac nhu AutoCAD, 3D Studio,..). Sau d6 phan mém VR phai c6 kha ning mo

phong dong hoc, dong luc hoc, va moé phong ing xtr cua dbi tuong.



1.5. Cac thiét bi co ban

1.5.1. Thiét bi dinh hwéng va chuyén dong
DataGloves
Thiét bi do luong ban tay phai cam nhan duoc ca do cong ciia cic ngédn tay
va vi tri, sy dinh huéng cua ) tay trong thoi gian thyec. Thiét bi thuong mai dau
tién 1a DataGloves tir vién nghién ctru VPL. DataGloves bao gdm 1 ging tay nylon

nhe c6 cac cam bién quang hoc dugc gan ¢ cac ngon tay.

Hinh 1.2 DataGloves

3D Mouse and SpaceBall

Hinh 1.3 3D Mouse va SpaceBall
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Chuot Logitech 3D dya trén mot mang cac vi tri siéu am tham chiéu, d6 1a 1
cai kiéng gém 3 loa siéu 4m dit ¢ 3 gdc tam gidc phat ra tin hiéu siéu thanh. N6
duge sir dung dé theo ddi thiét bi thu, dinh hudéng va chuyén dong. N6 qui dinh
thanh phﬁn cua ty I¢ gui ra trong tat ca 6. mirc tr do: X, Y, Z, Pitch, Yaw, va Roll.

Hinh 1.4 Mouse
Shutter glasses

Hinh 1.5 Shutter glasses
Head-Mounted Displays
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Hinh 1.6 Head-Mounted Displays

Cave
CAVE la 1 nha hat ¢o6 kich thudc 10 X 10 X 9 dugc dat bén trong 1 Phong

16n hon ¢6 kich thude 35 X 25 X 13. Phong bén ngoai phai duoc chiéu sang trong
sudt qué trinh sir dung CAVE. Cac buc tudng cia CAVE duoc tao boi cac man
chiéu va san nha ciing 1d mot man chiéu thang dimg. May chiéu d¢ phan giai cao
hién thi hinh anh 18n toan bd nhing man anh khac bang cac tim guong phan chiéu.
Nguoi ding sé di vao bén trong CAVE va deo 1 chiéc kinh dic biét dé c6 thé nhin
thdy nhimng hinh dnh 3 chiéu ma CAVE hién thi. Véi nhiing chiéc kinh nay ngudi
dung c6 thé thdy cac dbi tugng thuc sy ndi trong khong khi va cé thé di lai xung
quanh ching. Piéu nay 1a hoan toan kha di véi cic cam bién dién tir. Khung cua
CAVE duogc lam tir i-nox khéng tir tinh dé c6 thé can thiép mot cach t6t nhat vao
cic cam bién dién tir. Khi mot nguoi di lai trong CAVE, chuyén dong cua ho duoc
theo ddi boi cac cam bién nay va video s& diéu chinh cho phu hgp. May tinh s&
kiém soat viéc nay ciia CAVE ciing nhu ca khia canh 4am thanh nita. Cé rat nhiéu
loa duoc dit trong CAVE dudi nhidu goc d6 gitp cho khong chi c¢6 hinh anh 3

chiéu ma c6 ca am thanh 3 chiéu ntra.
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Hinh 1.7 Cave
1.5.2. Thiét bi twong tac va phan hdi
Céc thiét bi nay cdm nhan mot sb6 nhan td sau cua thiét bi khac gay ra: nhiét

do, van toc di chuyén, sy chuyén dong, ap luc va cac ngoai luc khac.

CyberTouch

Hinh 1.8 CyberTouch

CyberGrasp
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Hinh 1.9 CyberGrasp
1.6. Mot so wng dung chinh ciia VR

Tai cac nude phat trién, chung ta c6 thé nhan thiy VR duogc Gmg dung trong
moi linh vyc: Khoa hoc ky thuat, kién trac, quan sy, giai tri,... va dap rng moi nhu
cau: Nghién ctru- Gido duc- Thuong mai. Y hoc 1a linh vurc ing dung truyén thong
cua VR. Bén canh d6 VR cling dugc ung dung trong gido duc, ngh¢ thuat, giai tri.
Trong linh vuc quan su, VR ciing duoc ung dung rat nhiéu & cac nude phat trién.
Bén canh cac (mg dung truyén théng & trén, cling c6 mot s6 ing dung mai ndi 1én
trong thoi gian gan day ctia VR nhu: VR ung dung trong san xuit, VR ung dung
trong nganh roébdt, VR g dung trong hién thi thong tin (thim do diu mo, hién thi
thong tin khdi,....) VR c6 tiém ning tmg dung v6 cung 16n. Co thé nodi tom lai mot
diéu: Moi linh vuc "cé that " trong cudc séng déu cé thé ung dung "thuc té ao" dé

nghién ctru va phat trién hoan thién hon.

1.6.1. Quéan sw

Vi viéc phat trién ctia VR, céac binh si s& dugc huan luyén 1 cach truc quan
nhit cac ki nang can thiét nhu : 1ai may bay, l4i xe tang, . .. trudc khi tham gia cong
viéc thyc té. Piéu nay vira bao dam an toan cho binh si, vira tiét kiém duoc chi phi
cho cac khoa huan luyén thyc té. Lau Nam Goéc vira dua ra quyét dinh s& dau tu 36
tri¢u USD cho quan do1 My dé phat trién mot game dac biét nham huén luyén binh

s chong lai khung b dudi dang chién thuat thyuc té 40.V6i hé thong trd choi dic
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biét nay, nhitng binh si ¢6 thé tip luyén nhitng bai tip cia minh ngay tai nha nhim
chdng lai nhitng tinh hudng c6 thé phat sinh ra trong thuc té. Pay sé& 1a mot game rat
sdng dong, co6 tinh hanh dong cao v6i moi trudng va bdi canh bam sat véi thuc té.
Nhirng nguoi linh s& phai van dung tit ca nhitng k¥ ning da duoc rén giiia trong

quan doi.

:

Hinh 1.10 Binh linh hoc nhay du bang thyc té a0

1.6.2. Giao duc

O céc nudc phuong Tay viée ¢ nha hoc qua Internet khong con 1a didu méi
mé nita. Va cong nghé VR s& lam cho viéc nay trd nén tha vi hon rat nhiéu. Giéng
nhu mot game MMORPG ban diéu khién 1 nhén vat dai dién cho ban di lai trong 1
truong hoc 4o duoc xay dung trén mdy tinh. Ban c6 thé tham gia vao bat ctr 16p hoc

40 nao ma ban thich, néi chuyén v6i nhung thanh vién khéc trong 16p.
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Hinh 1.11 Canh trong mét 16p hoc ao

1.6.3. Xay dung

Ban mudn x4y nha. Ban thué mot kién trac su thiét ké cho ngdi nha tuong lai
clia ban. Anh ta hoan thanh né trén ban vé& va liéu ban c6 thé tudng tuong ra nod thé
nao khong ?C6 thé nhung chéc 1a khong thé chinh xac duoc. Va khi hoan thanh thi
chua chéic n6 da ding ¥ cua ban. Gid day ngdi nha d6 duoc xay dung trén may tinh,
ban c6 thé di lai khap noi trong nha, xem xét timg ngd ngach nhé nhat.
1.6.4. Y hoc

Thuc tai 40 giai quyét duoc rat nhiéu van dé trong y hoc: cung cip moi
truong thuc hanh cho nghién ciru va hoc tap, rat hitu ich trong viéc mé phong céc ca

phau thuat tranh gay rui ro trong thyc té

Nhu vay thuc tai 4o c6 ung dung trong hau hét cac linh vuc cia cudc song.
Qua d6 ciing nhén thdy duoc ¥ nghia to 16n cua viéc tmg dung thuc tai 4o, boi
nhimng van dé khé khan ma néu khong co thyc tai 4o thi rat kho giai quyét hodc hiéu

qua khong cao ma chi phi tén kém.
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CHUONG 2. TIM HIEU VE CONG CU 3DMAX.

2.1. Tong quan vé 3dmax.
2.1.1. Gié6i thiéu.

3dmax la mot trong nhitng chuong trinh gitp ban tao ra va dién hoat cac vat
thé 3 chiéu, cho phép thiét dit khung canh ma trong d6 anh sang, bong dd, su phan
chiéu, hi€u tng mua, swong mu, Ira,...dugc thiét dat khi can thiét..va cubi cung cho
phép xuét ra dudi cac dinh dang nhu phim, anh, cdic m6 hinh thuc té 4o0.. .phuc vu
cho viéc tao cac pim hoat hinh, quang cao, thiét ké cdc nhan vat trong cac tro
choi(game). Trong xay dung va thiét ké phdi canh ndi ngoai that. Phuc vu rat dac

luc trong viée thiét ké cac mo hinh hd trg cho viée giang day nhu:

Vi du: trong co khi: thiét ké va dién hoat su hoat dong cta mot dong co dot trong.

Mot hé thdng lanh. Nguoi may (robot)...

Trong giai phau hoc...vi du: su chuyén dong ctia méau trong co thé qua cac mach

mau tré vé tim. ..
2.1.2. Mt so6 khai niém co ban.
2.1.2.1. Ba chiéu.

Dung md hinh 3 chiéu dong nghia véi st dung truc x, y, z. Ba truc nay chi

phéi hinh dang, ti I¢, vi tri cua ddi tuong duoc tao dung nén.

Khi quan sat 1 hinh chiéu dinh: nhin vat thé tir trén xudng, truc x chay tir trai
qua phai ngang qua man hinh, truc y chay tir trén xudng dudi doc theo man hinh,

truc z chay tir xa dén gan nguoi dung.
2.1.2.2. Dung mo hinh.

Mit phang dung hinh: moi hoat dong tao ddi twong 3 chiéu déu dién ra trén
mat phang luéi 2 chiéu, c6 thé xem mdi hinh chiéu 1a 1 mat phang, nguyén tic kién
tao va thao tac trong chuong trinh l1a phai nhan dién dugc mat phéng ludi ma ban

dang lan viéc thao tac trén do.

Céu trac mo hinh: D6i twgng phirc tap trong 3dmax cau thanh tir nhiéu hinh
thai cdu triic, mot vi tri trong khong gian 2 chiéu hodc 3 chiéu la hinh thai don gian
nhat cta cdu traic mo hinh. Mit — face 13 mat phiang bé mit, xac dinh boi 3 dinh,

ding dé phu 1én dbi twong. Phiic tap hon nita 12 phan tir element, gdm nhiéu mait
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lien két voi nhau hinh thanh nén 1 phan cua déi twong. néu 2 mit ¢ chung canh va
nam trén cung mit phang, canh chung thudng khong hién thi, con bé mit trong nhu
¢6 hinh chit nhat. Cudi cung, dbi tugng — object 13 tap hop gdm nhiéu phan tir tao
nén hinh dang phuc tap.

Hinh dang: hinh dang — shape 1a da giac dudng vién 2 chiéu khép kin 1am co
sO dé tao dbi twong 3D phirc tap hon. Khi hd, ching dong vai tro 13 duong dan —
path gitp tao ddi tuong 3D va hoat canh.

Dbi tuong ghép: Nhiing d6i tuong tao trong 3Dmax duogc phii bang nhiéu
mit goi 1 d6i twong ghép. Mot khi di tao dbi twong, co thé thao tac bat ky phan nao
ctia ddi tugng tir dinh mat cho dén phan tur.

2.1.2.3. Hién thi md hinh.

Khung nhin: viewport dung dé hién thi 1 hay nhiéu hinh chiéu — view cta doi
tugng hodc khung canh — scene trén man hinh. Ta c6 thé tao ra khung nhin riéng goi

1a khung nhin User hodc bd tri camera dé tao khung nhin camera.

Khung day: khung diy hién thi nhiing canh bi che khuat: khung day —
wireframe 13 ché d6 hién thi dudng nét, hién thi tit ca cac canh cua dbi tuong cho
thiy ching tac dong ra sao dén nhiing d6i twong xung quanh. Khung diy khong
hién thi nhitng canh bi che khuét: ché d6 wireframe véi dic tinh Backface Cull hoat
dong chi hién thi nhitng canh khong bi che khuat cua ddi tuong trong c6 vé 3 chiéu
hon, gitp ngudi dung nhan dién timg d6i twong dé dang hon.

Hop gidi han: Bounding box con goi 1a khung bao 1a khung bao quanh tirng
d6i twong phtc tap. Muc dich 1a nham ting toc d6 hién thi khung canh phic tap.
2.1.2.4. Dién hoa.

Dién hoa — render la k¥ thuat 4p mau, chét liéu, anh sang t6i cho bé mat hoac

mit ctia md hinh 3 chiéu. C6 thé hién thi anh dién hoa két qua trén man hinh hoic

luu vao dia véi du dinh dang tap tin.
2.1.2.1. Hoat hinh.

Khi trinh chiéu 1 loat anh lién tiép nhau, mdi anh c¢é canh chi hoi khac nhau

1 chut thi s& cho cam giac hinh dnh dang chuyén dong. D6 1a k¥ thuat hoat hinh.
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2.2. Cac phép bién doi.
2.2.1. Cac phép bién d6i mirror, align, array.
2.2.1.1. Lénh Mirror.

Dung lat d6i xtmg dbi twong, néu sao chép (copy) thi sé& tao ra 1 d6i tuong
khac dbi xung voi ddi tuong hién hanh, tai truc ma né dugc chon. H¢ truc dugc su

dung 13 hé tryc toa do thé gidi.

Mirror: Screen Coordinates

_H' A ot —
WTOr SRS ok

O o
cy cancel
rz 2%

Offset:[0.0 B

— Clore Selection:

" Mo Clone
@ Copy
" Instance

" Reference

I¥ Mimor IK Limits [%

Hinh 2.1: bang 1énh Mirror.
2.2.1.2. Lénh Array.

Cho phép tao nhiéu ban sao ctia d6i tugng theo kiéu tron hay 6 luéi. Ban co
thé tao ddy theo 1 chiéu, 2 chiéu, hay 3 chiéu kich thudc. Va ciing co thé xac lap cac
d6i twong tao ra theo day d6 1a sao chép (copy), Instance hoic References.

Cho phép diéu chinh khoang cach cac thanh phan trong diy va dugc tinh
chinh xéc chi tiét khoang cach cua timg ddi tugng (Incremental) hodc tinh theo tong
khoang cach (Total) bang cach chon vao miii tén nam giita incremental va total ban

c6 thé chuyén doi giita 2 cach tinh.
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—&uray Transformation: Screen Coordinates [Use Pivot Pomt Center|
Ircremental Totalz
s Y z ¥ Y

00 i Joo oo i < Meve > [O0 2| o0
100 2[00 2| [00  2|/[< Retae (> 00 2| [00
[ion0 2| 000 2| (008 2| [« Seae 2| [i000C 2| [i00C

~ Type of Object —Arrap Dimensions

re Der . Incremental Row Oifsets
opy & 10 |'||:| J 8 o z

| | nstance ci20 [Tz ooz ooz oo 4

" Refers
SIEENEE c o i =] Joo 2] [o0 =] [0

Reszet All Parameters

Hinh 2.2: bang 1énh Array.

2.2.1.3. Lénh Align.

Lénh align dung dé giong 1 d6i twong nay theo ddi tugng khac, c6 thé la

giong theo vi tri, goc xoay hodc kich thudce.

Align Selection (Box01)

— &ign Position [Screen];

¥ ¥ Position ¥ ¥ Position ¥ 2 Position

= Current Objact ——  — T anget Objact ——
= Minimum £ Minimum
 Centes " Center
& Pivot Paoint % Pivot Point
= b aximurn £ b aximuim

— Aign Drientation [Local)

[T ®ads T Yéws [ Zaxs

— Match Scale:

[T wawis [ Yewss [ ZAsis

Hinh 2.3: bang 1énh Align.
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2.2.1. Cac phép bién d6i hinh dang.

Cac phép bién doi hinh dang ( shape Modifier) dung thay doi cac hinh dang
duong vién( spline shape). Co 3 phép bién d6i co ban: Edit spline, Extrude, lathe.
Trong d6 Extrude va lathe bién dang hinh 2D thanh 3D, Edit mesh giup tao hi¢u
g dic biét trén dudng vién.

2.2.1.1. Editspline.

Dung dé chon thay ddi toan bo duong vién, doan dinh trong hinh dang. Sau
khi d4 chon hinh dang can bién d6i, can an dinh cap dbi twong con (subobject) nhu:

> Puong vién: Spline.

» Doan: Segment.

» Dinh: Vertex.

Modifier List |

1 ConvertTo:
Editable Mesh
I

Editable Patch k ‘
Editable Paly

NURBS = N

Hinh 2.4: bang Edit spline.
2.2.1.2.Extrude.
Phép nay bién hinh dugc chon thanh 3 chiéu dua vao gia tri d0 day Amount.

C6 2 phuong phap két xuat: patch va Mesh. Chon Mesh cho bé mit chuan, Patch

néu muon hiéu chinh bé mat.

Edit Mezh
Edit Haormals
Edit Patch
Edit Faly
Edit Spline
Extrude

Face ExtrL!}
Hinh 2.5: bang Extrude.

Ediit Mesh j
|
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2.2.1.3. Lathe.

Tao ddi twong 3 chiéu tir hinh dang duoc chon bang cach quay dbi tuong
xung quanh truc xac dinh. Piéu chinh truc quay dira vao nhom tiiy chon Align hodc
tu diéu chinh truc quay bang 1 1énh bién anh nhu Move.

Lathe hd
Lath
Latticee % °

| ERS LT

Hinh 2.6: bang lathe.
2.2.2. Cac phép bién d6i hinh hoc.

2.2.2.1. Udn cong ( Bend).

Tao hi¢u img uon cong dong dang, c6 thé di€u chinh goéc uon cong, hudng
uon cong, truc uodn cong va cac gioi han. gidi han gom c6 khoang cach trén va dudi

tam diém cua vung udn cong.

|Bowd1 . B Parameters 8
— Bend:
|Mnd1figrugt j
Ang]e:'l]_[l ﬂ

G EBerd Direction[00——— 2|

i+ Gizmo

= — Bend Asis:

Hox

S® Y &2

— Limits
w8 = [ Limit Effect
UpperLimit[00 3
Lower Limt[00 2

Hinh 2.7: bang Bend.

2.2.2.2. Khuon hinh bup mang (Taper).

Tao hiéu Gmg khuon hinh bup ming bang cach thu hep 1 dau cua déi twong

hinh hoc, sau d6 dinh mtrc d6 thu hep va 4p dung duong cong.
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1- Parameters |-

— T aper.

.f'—'-.rnuuﬂt:l 0.0 ﬂ
Cury E::l 0.0 ﬂ

— T aper iz
Primary:* % ¢ v & Z
Effect:d™ ¥ & v xy

[~ Symmety

~ Limits b odifier List o
™ Limit Effect

Lpper Lirnit:IEI.EI— ﬂ :
Lower Limit[0.0 2 izmao

b Cepter

Hinh 2.8: bang Taper.
2.2.2.3. Vin xoan (Twist).

Ap dung hi€u tng van xoan trong nhu cadi mé nut chai cho doi tuong. o1

tuong bi xoan xung quanh truc da chon va theo goc xoan xac dinh.

|- Parameters B

— Tzt
.-’-'v.ngIE:l 0.0 ﬂ
Eia$:| 0.0 ﬂ

— Twwist Az

X Y &2

— Limits

™ Limit Effect Modifier List j

Il pper Limit:l oo ﬂ
Lower Limit:l 0.0 g Gizmo

b CEpbEr

Hinh 2.9: bang twist.
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2.3. Gan vat li¢u — vat li¢u.
2.3.1. Cira so bién tap chit liéu.
Trén vat thé c6 cac ving chinh sau:
> Ambient: ving tdi.
> Diffuse: ving khuyét tan.

» Specular: vung sang choi.

{- Elirnn B asic Parameters |
— Sellllumnation——

|7 Arnbient; ! I~ Color II] ﬂ J

oo !J
Specular I:lpa-:ity:I'IEID ﬂ J

— Specular Highlight s

SpecularLevel [0 2| |
Glossiness |1I] g J
Saoften: IEI.'1 ﬂ

Hinh 2.10: bang ctra s6 chat liéu.

2.3.2. Cac kiéu vat liéu don gian.
2.3.2.1. Vit liéu c6 mau hoen 6 hay sang choi.
» Diffuse: mau vat liéu.
> Specular: mau hoen .
> Khai bao d6 hoen 6 rong hep thong qua Specular Highlight.
2.3.2.2. Vit liéu mau chuyén tiép.
Diffuse = gradient.
Color 1: mau dam.
Color 2: mau vtra.

Color 3: mau nhat.

Color 2 Position = 0.5 (ti 16 mau chuyén tiép).

Y V VY VY VY VY

Gradient Type — kiéu chuyén tiép:
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+ Linear: thang.
+ Radial: tron.
» Noise: tao nhirng thay doi ngau nhién dugc gan cho vat liéu nhu hat,
mau:
+ Amount: 0.5
+ Size: 0.1
2.3.2.3. Vit liéu c6 nhirng gai 16i 16m.
» Maps
» Bump = noise

> Tai bang Noise parameters ta thiét 1dp cac thdng sd cho: Regular,
practal, Turbulence.

2.3.3. Thao tac voi cac anh bitmap.

C6 2 loai anh bitmap va metarial editor c6 thé xir Iy d6 1a anh Bitmap va anh

thu tuc.

2.3.3.1. Anh Bitmap.

> Puoc luu voi nhidu dinh dang nhu: Jpeg, gif, png... va dinh dang avi dinh
dang phim hoat hinh.

> Anh bitmap c6 thé dp dung cho nhiéu thudc tinh ciia chat lidu. TAt ca cac
mau cua anh bitmap déu duogc sir dung nhung 1 vai trudng hop khac thi chi
c¢6 2 mau den hoac tréng hodc gia tri bao hoa cua anh bitmap méi dugc st
dung.

> MBoi thudc tinh khi ap anh bitmap c6 thé liét ké mé ta nhu sau:
+ Ambient: rat it khi duoc sir dung nhung khi dugc st dung & anh bitmap thi
anh d6 s& xuat hién khi ddi tugng d6 nam trong bong t6i. Thuong thi 2 kénh
Embient va Deffuse khoa lai v&i nhau vi vdy anh bitmap vao Deffuse ciing 1a
ap cho Ambient.
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|- Blinn B asic Paramelers |
— Self-lluminahon

[T[:Amhient: = [ oo [T 2 |
|

Diffuze: |:|
gEq:mwl-!nr:|:| _| Opaciy: [T00 3| |

~ Specular Highlights
Specular Level [0 3| |
Glossiness: [0 2| |
Softer: [0T 2/

Hinh 2.11: bang thudc tinh anh bitmap

2.3.3.2. Thao tac.

> Chon vio thanh cudn bitmaps dé mo thanh cudn nay. Chon vao ndt mau xam
dai ngay thudc tinh Deffuse 1dy vao 1 anh bitmap c6 san trong thu vién, sau

d6 double chon Va0 6 chét liéu ta s& co 1 ctra s6 v&i O chét lidu.

> O khoa bén trong phai dang khéa deffuse voi emblient, ching té anh 1ay vao
duoc ap 1én cho ca 2 thude tinh ndy. Chon vao khoéa dé bo su rang budc va
quan sat sy thay doi trén 6 ddu mau. Moi tha t6i di khi bo sy rang budc nay.

» Chon vao 6 khoa 1an nira dé tra lai nhu mic dinh. Chon va gilr chudt tur thanh
bitmap cua Deffuse tha xudng thanh none/map ctia Specular color, chon 1énh

Swap dé hoan d6i 2 thanh nay cho nhau, quan sat su thay doi.

2.4. Anh séang light va camera.
2.4.1. Anh sang light.

C6 3 loai ngudn sang dugc st dung trong chuong trinh: diém (Ommi),chim
(Target spot & Free spot0, xa (Targer Direct & free Direct).
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QD B 8B O BF

I Standard Jid
’ - Object Type ]
AutoGrid I~

Target Spot Free Spot

Target Diwect|  Free Duect
Omni Skyplight

mr &rea Omnil|  mr Area Spot

Hinh 2.12: bang light.
2.4.1.1. Ngudn sang diém (Ommi).
> La dang ngudn sang diém, lan téa theo moi hudng. Ngudn sang Ommi dugc
sit dung t6t trong viéc mo phong céc loai anh sang khong dinh hudéng nhu:
anh sdng mat troi, cua bong den. ..
2.4.1.2. Ngudn sang chum (Target spot va free spot).
> La dang ngudn sang theo chiim, chiéu sang tir 1 diém theo hinh nén, gidng
nhu ngudn sang tir dén pin soi trong dém tdi hodc ngudn chum sang trén san
khau chiéu sang tir 1 diém va roi sang tap trung vao dién vién, ca si..
> Pay 1a dang ngudn sang thudng rat duoc sir dung dé tao cac hiéu tng anh
sang trong chuong trinh
2.4.1.3. Ngudn sang xa (Target Direct va free Direct).
> La ngudn sang xa, chi chiéu sang doc theo 1 truc va cac tia sang nay thi song
song v6i nhau. Cé thé ding dang nay dé tao ra hiu tng cia anh sang tia
laser..

2.4.2. Camera.

» Boi vi camera tugng trung cho con mat cia khan gia, nén van dé€ cuc ky
quan trong ¢ day la phai lién h¢ nhitng gi nhin qua camera voi khan gia sé

cam nhan néu khan gid ¢ trong canh thyc.

» Con nguoi von ¢6 kha nang lién cam manh mé vé toc dd, do d6 nguoi ta sé

cat nghia hoat canh cta ban bang cach so sanh véi kinh nghiém riéng cua ho.
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Y VYV VY V

2.5.2.
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Hau hét khan gia déu biét ro theo kinh nghiém nhu thé nao 1a budc déu, thé
nao la chay va ra sao la cudc dua. va vi vay, ho ciing rd 1a téc d6 6ng kinh co

thuc hay khong.

Boi vi cit giam tde do dién canh c6 nghia 13 ting thém sb khung nhin va ting
thoi gian dién hoa, nén hoat canh may tinh thuong c6 xu hudng bay va chay

xuyén qua canh.
Két xuat tap tin.
Xuét tp tin ra mé hinh.
Xuét mé hinh thanh doan phim:
Nhén phim F10 d&é mo hop thoai render.
Chon th¢ Common.

Trong ving xuét output, chon muc Active Time Segment dé chon hét tat ca
cac frame hinh.

Muc output size: thiét lap ché do kich thude khung hinh xuét ra cho doan
phim nhu 800 x 600 hoac 320 x 240.

Muc render output: dinh dang tap tin can xuat > chon nut file chon duodng

dan dit tén va kiéu dinh dang cho tap tin.

Sau dd chon vao nit render.

Lueu y: trie6e khi xudt ra can phdi chuyén qua khung nhin camera.
Xem trudée khi xuét tip tin.

Nhén phim F9 ( render last), 1énh render last 1ip lai tai phan hoan tra cudi
cung( du la 1 render view, render region, render blowup, hodc render

selected) str dung viewport cudi cung tir cadi ma ban da loc.
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CHUONG 3.NGON NGU VRML

3.1. Giéi thi¢u vé VRML
3.1.1. VRML lagi?

VRML (Virtual Reality Modeling Language) 1a ngébn ngtt mé hinh hoéa thyuc
té 40, mot dinh dang tap tin duoc str dung trong viéc mo ta cac thé gid1 va cac ddi
tuong d6 hoa twong tac ba chidu. VRML duogc thiét ké dung trong méi trudng
Internet, Intranet va cac hé théng may khach cuc bo (local client). VRML con dugc
du tri tro thanh mot chuan trao d6i da nang cho do hoa ba chiéu tich hop va truyén
thong da phuong tién. VRML cé thé dugce st dung trong rat nhiéu linh vyuc Gmg
dung chéng han nhu tryc quan héa cac khai niém khoa hoc va k¥ thuat, trinh dién da

phuong tién, giai tri va gido duc, ho trg web va chia sé cac thé gisi do.

Ra doi phién ban dau tién vao thang 10 nim 1994 (VRML 1.0), cho dén nay
VRML da phat trién téi phién ban 2.0 v6i cac chirc naing manh mé&, nhanh chéng tro
thanh chuan phat trién cho nhiéu chuong trinh d6 hoa. VRML 1a ngdn ngit Interner
3D dung dé phat trién d6 hoa 3D trén Web, c6 cdu trac chit ché, véi kha nang manh
mé, giup cho viéc xay dung cac ung dung 3D mot cach nhanh chong va chan thyc

nhat.

3.1.2. Pinh nghia vé VRML

Ngén ngitr VRML 14 ngon ngit str dung mé hinh phan cép trong viéc thé hién
cac tuong tac véi cac d6i twong ciia mod hinh, VRML duoc st dung dé phat trién
nhitng hinh anh 3D va quang canh trén Web. Cac file VRML c6 kich thirc nhd,
thuong khong qua 1Mb.

Ngbén ngir mé hinh hoa thue tai 40 VRML 1a mot chuan khong chinh thice dé
mé ta thuc té 40 ma khong phu thudc vao hé diéu hanh thong qua Internet. Chi véi
mot file text ban c6 thé mo ta, twong tac, diéu khién mot thé gisi 4o ma khong bi
han ché nhiéu.

VRML cho phép truyén di trong mang nhiing hinh anh 3D. Véi kich thudc
kha nho so v6i bang thong, phan 16n gidi han trong khoang 100 - 200Kb nén céc
file VRML duoc truyén di mot cach kha d& dang. Néu HTML 1a dinh dang van ban
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thi VRML la dinh dang ddi tugng 3D. Hién nay VRML c6 loi thé 1a sy don gian, hd
tro dich vu web3D.

3.1.3. Lich sir ra doi va phat trién ciia VRML

VRML d3 tré thanh mot ngén ngir chudn cho viéc mé phong twong tic thé
gidi 3D tren Web. Véi muc dich xdy dung dinh dang chudn cho phép mo ta thé gi6i
thuc trén may tinh ma cho phép chay trén méi truong web, VRML da tré thanh
chuan ISO tir ndm 1997.

VRML ra doi vao mua xuan nam 1994 ¢ hoi nghi WWW duoc t6 chirc dau
tién tai Gieneva, Thuy Si. Tim Berners-Lee va Dave Raggett da t6 chirc ra phién
hop ¢6 tén 1a Birds of a Feather (BOF) dé mo ta giao dién thuc té o trén WWW.
Nhiéu thanh vién tham du phién hop BOF da mo ta nhiéu du 4n thuc hién viéc xay
dung cac cong cu hién thi d6 hoa 3D cho phép c6 nhiéu thao tic hitu ich trén Web.
Nhitng thanh vién nay di nhat tri dong ¥ su can thiét cho cac cong cu nay co6 mot
ngodn ngit chung, pho bién cho dinh dang, xac dinh viéc mo ta thé gidi 3D va cac
siéu lién két WWW. Vi thé cum tir “the Virtual Reality Markup Language” ra doi,
tir Markup sau d6 da duoc d6i thanh Modelling dé phan anh ban chét tu nhién cia
VRML.

Sau phién hop BOF mot thoi gian ngan thi to chire www-vrml mailing list
duogc thanh 1ap dé tap trung vao xdy dung phién ban VRML dau tién. Su hudng Gmg
161 moi cua té chirc nay kéo dai dén mot tuan va ¢ trén mot nghin khach mdi tham
dy. Tai bubi hop chu tich Mark Pesce da thong bao y kién cua minh 14 dua ra phién
ban phéc thao xay dung VRML d4 c6 san ¢ hoi nghi mua xuan nim 1994 dugc to
chitc méi cach d6 5 thang. Ban phac thao cia Mark Pesce da co duoc su dong ¥

chung.

Vao thang 3/ 1995 thi c6 mdt thao luan trén www-vrml mailing list lién quan
dén viéc tao ra nhiing twong tac cia ngudi st dung voi hoat canh va tit ca moi
nguoi déu di dén théng nhat v kién nhitng thir méi dua ra d6 thuc sy can thiét cho
VRML. Céng ty Silicon Graphics cong tac voi hing Sony Research va Mitra dé dua
ra phién ban méi cho VRML. Ban d¢ trinh cua Silicon Graphics ¢6 tén la Moving

Worlds dén t6 chic Request for Proposals cho viéc xay dung phién ban méi
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VRML, ban d¢ trinh nay 1a mot minh chimg cho su cong tac thanh cong cia tt ca
cac thanh vién cua Silicon Graphics, Sony va Mitra. Nam 1996 tai New Orleans,

phién ban dau tién cia VRML 2.0 dugc dua ra.

Vao thang 7/1996 t6 chuc tidu chuin qudc té (ISO) di théng nhat y kién
phién ban nam 1996 cia VRML 2.0 nhu 1la mot dé xuit ma s& duogc dua ra xem xet
vao thang 4/1997. Sau khi bo phiéu vé& chuan ISO thi VRML97 duoc dua ra nhu

mét chuén ISO vao nam 1997.

3.1.4. Pic diém co ban ciia VRML

Tiéu chuan cho viéc xac dinh ddi tuong 3D, quang canh va cho su lién két
cac mo hinh vé1 nhau la:

Khong phu thude phan ctng: co thé chay trén cac may tinh do cic nha san

xuat khac nhau ché tao.

C6 thé mo rong: co6 thé chap nhan céc 1énh madi do nguoi st dung thém vao

hodc quy dinh.
Thao tac duoc thé gidi 4o thong qua moi trudng Internet ¢ bang thong thap.

Cung v6i VRML thi ¢6 thé xem thong tin trong mo hinh 3D trén Internet.
VRML duoc thiét ké danh riéng cho viéc hién thi thé gigi 3D va khong phai 1a sy
mo rong cua HTML. HTML c6 kha nang hién thi cac ddi tuong tinh va dong, cac
d6i twong multimedia cung véi cac siéu lién két khac dén cac media khac nhu 13 vin

ban, am thanh, phim va hinh anh.

3.2. Céc van dé co ban ciia VRML
3.2.1. Céac thanh phin co ban ciia VRML

Gom céc trinh duyét (Browses) va bd soan thao danh riéng cho ngén ngir
VRML. Céc file chi ¢6 thé doc néu hé théng co trinh duyét VRML.

Trinh duyét VRML ciing giéng nhu trinh duyét Internet( Internet Explorer
hay Fire Fox) va duogc tich hop trong cac trinh duyét nay.

B soan thao VRML cho phép nguoi dung gd md VRML. Hién nay c6 nhiéu
bo soan thao nhung VRML Pad 14 kha thong dung khi ¢é thé cho xem tryc tiép két

qua ma khong can qua trinh duyét Internet.
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3.2.2. Cong cu hién thi VRML
Dé hién thi cac file VRML thi ta st dung chuong trinh Cortona VRML

Client cua hang Parallrl Graphics. Chuong trinh s€ giup ban thuan tién hon khi xem

cic mo hinh 4o trén mdy tinh mot cach truc quan sinh dong.
Yéu cau trude khi cai dat Cortona VRML Client:
- Hé diéu hanh Microsoft® Windows® ME/2000/XP

- Trinh duyét Web Internet Explorer 6.0 trd 1€n, Netscape Navigator 8.0 tr&

Ién, Mozilla Firefox 1.5 trd 1én, Opera 8.5 trd 1én
- CPU Pentium® II 300 MHz tr¢ 1én.
- RAM tbi thiéu 64 MB.
- P9 phan giai man hinh t4i thiéu 1024x768.
- Card d6 hoa hd trg 3D va cai dit DirectX 9

Cortona VRML Client tuwong thich v6i hau hét cac trinh duyét nhu Internet
Explorer, Netscape Browser, Mozilla, Mozilla Firefox va cic cong cu van phong

nhu Word, PowerPoint...

Tinh ning ciia Cortona VRML ClientCortona VRML Client s& trinh dién
toan bo mo hinh 3D trén may tinh mgt cach hoan hdo nhu khi nguoi tao ra do. ting
dung hoan chinh trén toan bd hiéu ung trén nhiéu hé théng nhu Flash, DirectX9,
MPEG4... Khi ban truy xuit vao mot tng dung VRML, toan bd hinh mé phong s&

dugc trinh dién twong tac trén nén 3D dang mo. Rat an twong va bat mat.

3.2.3. Tap tin cia VRML

Tap tin cua VRML c6 thé tao ra tir nhiéu cach: dung mdt trinh soan thdo van
ban nhu Nopepad dé soan thao, sau d6 luu file v&i phan mé rong 1a. wrl. Hoic ta c6
thé soan thao trén mét trinh soan thao danh riéng cho VRML nhu VRML Pad va

chay tryc tiép ung dung.

Mot file VRML gbém c6 cac phan nhu: header, scene graph, prototype va

event routing.
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Header: dung dé nhén dang tap tin VRML va cich mé héa. Header cua file
VRML bit dau bang dau #. Ngoai 1an xuét hién dau tién ra thi diu # danh
du nhirng gi theo sau né 1a phan chu thich. File tiéu dé cia VRML c6 dang:
#VRML V1.0 ascii danh riéng cho phién ban VRML 1.0 va #VRML V2.0
utf-8 danh cho phién ban 2.0.

Scene Graph: chira nhitng node mé ta cac ddi twong va cac thudc tinh di

kém. N6 gan nhu mot cdy pha hé gdm cac nhoém d6i tuong.

Prototype: cho phép mdt tip cac nut kiéu VRML dugc mé rong boi nguoi st
dung. Cac dinh danh kiéu nay c6 thé duoc bao ham trong file (ma chung

duogc str dung) hay dinh nghia ¢ bén ngoai (file do).

Event routing: mdt sd niit c6 thé phat sinh nhitng su kién dap tra nhiing thay
d6i moi truong do twong tac phia nguoi dung. “Event routing” cho phép mot
su kién phat sinh duoc truyén dén cac “dich”- nhitng nit trong hé thong, tir

d6 gay ra nhing thay doi cho riéng nut d6 va hé thong

3.3. Tim hiéu chi tiét vé VRML
3.3.1. Xay dung cac ddi twong hinh hoc co ban

Mot thé gidi VRML dugc cdu tao nén tir cac d6i tugng hinh hoc nhu: hinh

hop, hinh try, hinh nén, hinh cau, van ban.

Shape 14 thé ma cac ddi tuong trong né déu dugc hién thi. Trong node Shape

c6 node con 1a geometry chi rd dang hinh hoc duoc vé ra thé nao. Node geometry

cO cac thudc tinh:

Box - hinh hop

Vidu:
Shape{
geometry Box{ size 2.02.02.0 }
}
Céc tham s6
> size X Y Z (chiéu rong, chiéu cao, chiéu siu)

Cone - hinh nén
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Vidu:
Shape{
Geometry Cone{
height 2.0
bottomRadius 1.0
bottom TRUE
side TRUE

¥
¥

Céc tham sb
> height X : chiéu cao ciia hinh nén
» bottomRadius Y : ban kinh cta day
> bottom TRUE / FALSE : hién / an day
> side TRUE / FALSE : hién / an mit bén

Cylinder : v€ hinh tru

Vidu:
Shape{
Geometry Cylinder{
height 2.0
radius 1.0
bottom TRUE
top TRUE
side TRUE

¥
¥

Céc tham s6
> height X : chiéu cao
» radius Y : ban kinh mat day
> bottom TRUE / FALSE : hién / an mit day
> top TRUE / FALSE : hién / 4n mit nap
> side TRUE / FALSE : hién / 4n cac mit bén
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Sphere : v& hinh cau

Vidu:
Shape{
Geometry Cylinder{
Radius 1.0

¥
¥

Céc tham sb
Radius X : ban kinh
3.3.2. XAy dung mot s6 hinh phirc tap
Text : van ban
Cu phap
Shape{
Geometry Text{
String [“Text”,”Shape”]
fontStyle FontStyle{
family “SERIF”
style “BOLD”’}

¥
¥

Céc tham s6
» string [“Nodi dung van ban”]
» family SERIP / SANS / TYPEWRITER
» style BOLD / ITALIC/ BOLDITALIC/PLAIN
> size X : chiéu cao cua chir
» spacing Y :
> justify FIRST / BEGIN / MIDDLE / END
» horizontal TRUE / FALSE : trinh bay ngang / doc man hinh
» leftToRight TRUE / FALSE : trinh bay tur phai / trdi sang
topToBottom TRUE / FALSE : trinh bay tir trén / dudi
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Vidu
Shape{
Geometry Text{
String [“Hi all, Today is fine.”]
fontStyle FontStyle{
family “TYPEWRITER”
style “plain”
horizontal TRUE
justify “MIDDLE”

leftToRight TRUE
size 0.9
spacing 1.0
topToBottom TRUE
}

Lenght [6]

maxExtent 6

}

}

Xay dung cac duong thing trong hé toa do ba chiéu

Thé IndexedLineSet xac dinh mot tap hop cac dudng thang trong hé toa do
khong gian ba chiéu cua thé gidi VRML va tap hop cac mau tuong tng cho céc

duong thang do.
Thé nay c6 cac thudc tinh:

> Coord va color: sb thanh phan trong trudng color khong nhét thiét
phai bang voi sd thanh phan trong truong coord. Chiang han khi
colorPerVexter nhan gia tri 1a FALSE.

> CoordIndex: bao gdbm mét diy chi s thtr tw cho cac diém anh tao nén
duong thang. Vi du colorIndex [0 1 2 3] c6 nghia 13 dudng thing
dugc tao boi diém thir nhit ndi véi diém thir hai, thir hai ni véi tha
ba, thtt ba ndi voi tht tu, cac diém anh duge xac dinh trong thé
Coordinate. Mot vi du khac coordIndex [0 1 -1 2 3] ¢ day ki hiéu -1
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cho biét hinh anh duoc tao trong VRML gbm hai dudng thing: mot
duong thing tao boi diém tht nhat ndi véi diém the hai va mot
duong thang khéc tao bai diém thir ba ndi véi thir tu.

» ColorIndex: dugc st dung khi colorPerVexter nhan gia tri FALSE,
khi colorPerIndex nhian gia tri TRUE thi c6 thé bd qua trudng
colorINdex trong thé IndexedLineSet béi vi néu colorPerIndex nhan
gi4 tri TRUE thi bat budc phai thiét 14p mau cho mdi diém anh.

» ColorPerVexter: c6 giad tri boolean. Khi colorPerVexter nhan gia tri
TRUE thi mau cta duon thang sé 1a mau trung binh ca hai mau tai hai
diém anh tao nén dudng thang.

Cu phap
IndexedLineSet{
Coord coordinate[]
coordIndex
color Color([]
colorindex(]
colorPerVexter TRUE
}
Vidu
Shape{
Appearance Appearance{}
Geometry IndexedLineSet{
Coord Coordinate{
Point[
0.00.00.0,0.04.00.0,2.00.00.0,]
b
Color Color{
Color[
1.01.01.0,1.00.00.0,0.00.01.0

]
¥

coordindex[
0120
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]
colorPerVexter TRUE

¥
¥

X4y dung khung bé mit trong khong gian

Thé IndexedFaceSet s& tao 1én bé mit bang cach két hop cac diém véi nhau.

Cu phap

IndexedFaceSet

{
Coord Color([]
coordindex(]
color color[]
colorindex([]
colorPerVexter TRUE
convex TRUE

solid TRUE
}

» Coord, coordIndex, color, colorIndex, colorPerVexter c¢6 dic diém
turong ty nhu di néi ¢ trén. Cha ¥ 1a bé mit ludn ludn duge xac dinh
boi cac duong thang khép kin vi thé khong phai chi ra diém dau tién
lai mot 1an nira trong trudng coord.

Vidu
Coord Coordinate
{
Point[000,100,110,010]
}

Di c6 bbén diém xac dinh, khi lién két cac diém niy sé& tao ra hinh vuong
bang cach st dung thudc tinh coordIndex[] va coordIndex[0 1 2 3] néi rang diém
thtr nhét ndi véi diém thir hai, diém tht hai ndi véi diem thir ba, diem thr ba ndi véi
diém tht tu va diém tht tw ndi voi diém thi nhat.

Convex dinh nghia bé mat 1a 16i hay 16m, trudng nay cod gia tri kiéu
boolean. B§ trinh duyé¢t VRML chi v€ bé mat 161, trong truong hop vé
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bé mit 16m, bd trinh duyét chia bé mat do thanh cac bé mat 16i bé hon
de veé.
Vidu

Shape
{

Appearance appearance{}

Geometry IndexedFaceSet

{
Coord coordinate
{
Point[000,110,010,110,100,101]
}
coordindex[0123-1456]
color Color
{
Color[111,100]
}

colorindex [0 1]
colorPerVexter FALSE
convex FALSE

solid FALSE

¥

k
Xay dung khung luéi va ban dd trong khong gian

Thé ElevationGrip cho phép xay dung khung ludi duoc tao bdi cac diém c6
d6 cao xac dinh trong khong gian. Thé nay rat hiru ich cho viéc x4y dung cic mang
ludi hoac dia hinh.

Hinh anh xay dung duoc dit trong khong gian clia mat phang OXYZ. Diém

bat dau la gbc toa do, cac diém con lai tao nén ludi phai ndm theo hudng duong cua

cac truc OX avf OZ.
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Cu phéap
ElevationGrid
{
xDimension 0
xSpacing 0.0
zDimension 0
zSpacing 0.0
height[]
color color[]
colorPerVexter TRUE
convex TRUE
solid TRUE
}
Tham so

» Color, colorPerVexter, convex, solid ¢ tinh chat tuong tu nhu da noi
O phan trén.

» xDimension chira s0 di€ém bén trong ludi nam trén truc X.
» zDimension chira s6 diém bén trong Iudi nam trén truc Z.

> xSpacing 1a khoang cach cta hai diém lién tiép nhau theo hudng cia
truc X.

> zSpacing 1a khoang cach cta hai diém lién tiép nhau theo hudng cua
truc Z.

> height chira mot danh sach cac gia tri 6 cao ctia mdi diém trong luéi.

Céc diém nay dugc tinh theo thir ty tir trai sang phai tir trén xubng dudi.
Vidu

Shape {

appearance Appearance {
material Material { }

}

geometry ElevationGrid {
xDimension 9
zDimension 9

xSpacing 1.0
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zSpacing 1.0
solid  FALSE
height [

0.0,0.0, 0.5, 1.0, 0.5, 0.0, 0.0, 0.0, 0.0,
0.0,0.0, 0.0, 0.0, 2.5, 0.5, 0.0, 0.0, 0.0,
0.0,0.0,0.5,0.5, 3.0, 1.0, 0.5, 0.0, 1.0,
0.0,0.0,0.5, 2.0, 4.5, 2.5, 1.0, 1.5, 0.5,
1.0, 2.5,3.0,4.5,5.5, 3.5, 3.0, 1.0, 0.0,
0.5,2.0,20,25,35,4.0, 2.0, 0.5, 0.0,
0.0,0.0,0.5,15,1.0,2.0,3.0,1.5, 0.0,
0.0,0.0, 0.0, 0.0, 0.0, 0.0, 2.0, 1.5, 0.5,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.5, 0.0, 0.0,

13}
Két qua

Hinh 3.1 Vi du vé xay dung khung luéi va ban d6

3.3.3. Céc phép bién déi trong VRML

Mot file VRML x4y dung cac thanh phan cua thé gidi 40. Miac dinh moi hinh
anh dugc xay dung trong VRML déu duoc dat ¢ toa do géc. Bién d6i 1a tao ra mot
hé théng hé truc toa do maéi ma hé truc nay cé vi tri tuong ddi so voi hé toa do mic

dinh. C6 cac phép bién ddi nhu: di chuyén, co gidn, xoay.
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X X

Hinh 3.2 Truc XYZ v6i 1 hinh co ban va 1 hinh phirc tap

Nhom Node Transform quan 1y cac phép bién d6i trong VRML nhu : dich
chuyén, co dén, xoay. Node transform g@)m ¢6 cac node con: translation, rotation,

scale, children.
Phép di chuyén (Translation)

Vidu:
Transform {
translation 2.0 0.0 0.0
children[...]
¥
Tham s0 :
» translation XY Z
Phép xoay (Rotation)

Vidu:
Transform {
rotation 0.0 0.0 1.0 0.52
children[...]
}
Tham s0 :
> rotation X 'Y Z Goc
» GOc = radians = degrees / 180.0 * 3.141

Luu ¥: dé dé dang trong viéc xoay ddi tugng theo dung chiéu ta c6 quy tic
ban tay phai.
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Hinh 3.3 Quay theo truc X, Y, Z

Nim ban tay phai lai, chodi ngén cai ra theo nhu hinh v&. Ngon tay cai chi
phuong cua truc quay thi chiéu tir ¢6 tay dén cac ngon tay chi chiéu duong
khi quay doi tugng.

Scale : co din ddi tugng

Vidu:
Transform {
scale 0.50.50.5
children|[...]
¥

Tham s0 :

> scale XY Z
Children : Cac d6i tugng dudc v& trong nay s& chiu anh hudng cta cac phép

bién do6i trong node Transform.

Vidu:
Transform {
translation -2.0 -1.0 0.0
children [
Shape {
appearance Appearance {
material Material { }
}
geometry Cylinder {
radius 0.3
height 6.0
top FALSE

¥
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}
]
}
Shape {
Geometry Box { size 1.0 1.0 1.0}
}

Nhu vi du trén thi hinh tru s€ dich chuyén so vOi toa do géc theo truc X 1a -
2.0 va theo truc Y 1a -1.0, con hinh hop thi nam tai toa d¢ gbc

3.3.4. Mau sic trong VRML

Céc d6i twong khi v& s& c6 mic dinh 1a mau tring va ban co thé kiém soat
cac thtr nhu : Shading color, Glow color, Transparency, Shininess, Ambient
intensity. Mau sic trong VRML duoc thé hién qua 3 thong sé 1a R G B( red-green-

blue) voi gia tri nam trong khoang tir 0.0 dén 1.0.

Node material nam trong node appearance quan ly viéc nay. Node material

o cac node con la :
diffuseColor : mau sic khuyét tan
emissiveColor : mau sic ctia anh sang phat ra tir ddi tuong
transparency : do trong sudt (0 : téi md, 1 : nét)
ambientIntensity : xac dinh ham luong 4nh sang ma ddi trong phan chiéu
specularColor : cho biét mau sic cia cac pixel trén bé mit ctia d6i tuong
shininess : cuong do sang

Vidu:

Shape {

appearance Appearance {
material Material {
diffuseColor 0.8 0.8 0.8
emissiveColor 0.0 0.0 0.0
transparency 0.0
specularColor 0.71 0.70 0.56
shininess 0.16
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ambientintensity 0.4

¥
¥

geometry. . .

}
3.3.5. Nhom node

Ta c6 thé nhom cac d6i twong don 1é thanh nhitng d6i trong phirc tap. Viée
dat mot nhom nay vao nhom kia tao thanh mét lugc dd chu trac cac node. Mot node

trong nhom cé thé ¢ bat ki cac node con nao dit bén trong trudng children.

C6 cac node nhom sau duoc hd trg trong VRML: Anchor, Billboard, Group,

Switch, Transform, Inline

Anchor: cho phép xac dinh mot tap hop cac ddi tuong va cach lién két dén
mot url, chéng han nhu 13 mot siéu lién két dén thé gi61 VRML khac, dén
mdt trang HTML hogc dén mot dir liéu nao d6 ma toan bo trinh duyét c6 thé
doc dugc. Khi kich vao mot trong cac doi tuong bén trong node Anchor thi
toan bd trinh duyét s€ dua dén dia chi url. Khi dua chuét qua ddi tuong nao

d6 chtra trong node thi c¢6 thé nhin thy duoc dia chi url ciia né.

Vidu
Anchor{
Children[
Shape{
Geometry Sphere{}}]
url http://www.cuasoit.com

description “Toi trang web cua lop CT 901~

ky

Cac thudc tinh
> children: chura tat ca cac node bén trong nhém
> url: cho biét dia chi url dugc tim kiém. C6 thé c6 nhiéu vi tri dit trong
url, khi d6 bd trinh duyét s€ tim kiém dit liéu trong cac vi tri nay theo
thi tu wu tién giam dan.


http://www.cuasoit.com/
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> parameter: cung cap thong tin thém vao cho bo trinh duyét. Cho vi du

c0 thé chi ro 1a ctra s6 can xem ma url hién thi vao do.

> description: dua ra mot xdu, xau nay sé hién thi khi ngudi dung di

chudt qua déi tuong chira trong node Anchor.

» bboxCenter: xac dinh trung tam ciia mét hinh hdp chit nhat ma no6 bao
quanh tit ca cac node trong nhom. Gia tri cta trudng nay 13 mot diém
trong khong gian.

» bboxSize: xac dinh kich thudc cia hinh hop chir nhat bao quanh tat ca
cac node trong nhom. Mac dinh truong nay co6 gia tri -1 -1 -1 nghia la
khong c6 hinh hop nao. Tat ca cic gia tri thanh phan cua trudng nay
1a 16n hon hodc bang 0.Néu tat ca cac node con khong nam trong hinh
hop thi két qua khong xac dinh. Hai truong bboxCenter va bboxSize
1a tuy chon.

Group: tao ra mdt tap hop cac vat thé nhu 1a mot thuc thé don. Node nay co
cac truong: children, bboxCenter, bboxSize. Cac truong nay tuong tu nhu

cua node Anchor. Tat ca cac node con trong Group déu hién thi.

Vi du:
Group{
Children[]
bboxCenter 00 0
bboxSize -1 -1 -1
}

Switch: tao ra mot nhom chuyén dbi. Chi c6 mot node con trong nhom duoc
hién thi. Va node nay la do nguoi dung lya chon. Node con tuyét ddi duoc

danh s6 tir 0, khong lwa chon déanh 1a -1.

Vi du:
Cac thudc tinh:
» whichChoice
» choice
Transform: xac dinh hé truc toa d6 méi cho cac ddi tugng trong cung mot

nhom. Node nay da dugc trinh bay & trén.
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Billboard: node nay tao ra mot nhdm véi hé toa dd dac biét. Tat ca céc
node trong nhom déu dwoc hién thj. Hé toa dd nay luén dwoc quay vé dbi
dién v&i ngudi dung.
Vi du:
Billboard{

axisOfRotation 0.0 1.0 0.0
children [....]

¥

Cac thudc tinh:
> axisOfRotationbboxCenter
> bboxSize

Inline: node nay s& dugc trinh bay ¢ phan sau

3.3.6. Mot s6 phwong phap vé trong VRML
Trong VRML chung ta c6 thé vé& truc tiép d6i tuong. Tuy nhién trong nhiéu
truong hop, doi tuong dugc sur dung nhiéu 1an thi viéc vé truc tiép s& rat mat thoi

gian, cong stc va tang dung luong file 1én déng ké.
C06 2 cach thong dung nhat dé giai quyét viéc nay do 1a:

Inline: ham Inline cho phép ta goi truc tiép mot d6i twong bén ngoai file vao
file hién tai.
Cu phap:
Inline {url ”Tén duong dan”}
Vi du:
Inline {url "robo.wrl”}
DEF ( DEFine ): cho phép ta dinh nghia mot d6i tuong hay mot kiéu thudc
tinh

Vidu
Shape {
appearance Appearance {
material DEF RedColor Material {
diffuseColor 1.0 0.0 0.0

¥
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}

geometry. . .

}

Shape {

appearance Appearance {
material USE RedColor

¥

geometry. . .

¥

th: vi du trén ta dinh nghia déi tuong RedColor kiéu Material. Sau dé
muon stir dung lai ta goi ham bang tir khdéa USE.

3.3.7. Texture Mapping
Ta c6 thé md hinh mdi chi tiét két cdu nho bé cua mot dbi twong. Thay vi
phai mat thoi gian dé vé ta c6 thé 1ay mot birc anh dan 1én bé mit két cau nhu 13 dén

decal. Ki thuat nay duoc goi la 4nh xa két cau.
Trong VRML c6 thé st dung mot trong cac dinh dang anh sau day:
GIF: 8bit, c6 hd tro trong sudt, khong 1a su lua chon tdt cho texture
mapping.
JPEG: tir 8-16 bit, khong hd trg trong subt, 1a su lya chon tdt cho texture
mapping.
PNG: tir 8-16 bit, ho trg trong sudt trén tung diém anh, 1a su lva chon tt

nhit cho texture mapping.

3.3.8. Script

Thé script dua ra kha nang linh hoat, mém déo dé mé rong gﬁn nhu v han
cac yéu cau hanh dong cua chung ta ciing nhu hanh dong mong doi phan hoi tir thé
gidi 40 cila chiing ta. Thé script cho phép chung ta xac dinh cach twong tic véi thé
gidi 4o bang viéc sir dung cac ngdn ngir 1ap trinh nhu Java, Javascript hoic VRML
script magi day dugc dua ra boi Silicon Graphics, Inc.

Trong mdt thé Script c6 thé c¢6 cac truong hay cic thudc tinh, nhung khong
gidng véi cac thé khac, trong thé script chiing ta ¢ thé xac dinh cac su kién ma thé

nay co thé nhan va gui su kién. Mdt thé script s€ xac dinh mot hanh dong nao do
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mdi lic né nhan mot sy kién, trong modi hanh dong thé script co thé tao ra nhiéu sy
kién. Hon nira thé script co thé dugc dung dé xay dung cac thu tuc khoi tao

(initiazation procedures) va ding, tit (shutdown procedures).

Mot thé script co thé nhan bat ky cac su kién, cac gia tri ma cac su kién nay
c6 duogc 1a cac bién thudc loai eventIn. Tén cua cac bién nay la tén cua cac su kién
ma thé script nhan su kién d6. Cac bién nay 1a chi co thé doc nghia 1a ching ta
khong thé thiét 1ap gié tri truc tiép cho bat ky bién nao thudc loai nay. Mot the script
cling tao ra bat ky cac su kién nao, cac giad tri ma cac sy kién nay c6 duoc la cac
bién thudc loai eventOut.

Cu phap
Script
{

url[]
directOutput FALSE

mustEvaluate FALSE
eventln Datatype EventName
eventOut Datatype EventName
field Datatype FieldName Initial\VValue
}
» url cho bi¢t chuong trinh script dugc xtr li. Cac ngdn ngir gan day ho
trg cho viéc xay dung cac chuong trinh script nay la: JAVA,
JavaScript, VRMLScript.

> C6 hai cach ma c6 thé thay ddi thé gisi ao bang viéc str dung script:
thir nhat 1 sitr dung mot bién eventOut va dit su kién dén thé khac,
thtr hai 13 truy cp truc tiép cac trudng cua thé khac, cht ¥ 1a ca hai
cach nay déu phai thyc hién trong thé script.
Diéu kho khin cho b trinh duyét 1a vira phai v& thé gi6i ao vira phai xtr 1y cac

su kién & cung mot thoi gian.
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CHUONG 4. UNG DUNG VRML TRONG VIEC XAY
DUNG MO HINH TU KiNH TRUNG BAY CO VAT

4.1. Bai toan.

Trén thé giéi co rat nhiéu ti kinh trung bay c6 vat Nhung viéc chiém
ngudng mot cach cu thé trén may tinh 1a rat kho. Vi thé v6i em da stir dung ngdn
ngit VRML x4y dung tu trung bay dé moi ngudi ¢ thé tham quan chiém ngudng
cac tic phim nghé thudt ngay tai may tinh ciia minh ma van c6 cam giac nhu that

vay.

M® hinh duogc thé hién trén nén mot trang web nén moi nguwdi ¢ nhiéu noi ¢

thé tham gia truc tiép vao moé hinh ma khong can phai cai dat gi nhiéu.
4.2. Yéu cau dit ra va huéng giai quyét.

Vé mdt tham my:
> MB0 hinh thé hién chan thuc toan canh ctia mé hinh.
> Ké&t cdu va mau sic nhu that, bat mat.
Vé mat ky thudt:
> Ngudi ding c6 thé tham quan truc tiép, quan sat tin bén trong ti kinh.
> Nguoi ding c6 thé twong tac véi ta kinh nhu that (mé déng cira, di
chuyén co vat,.. D).
> Ung dung ctia m6 hinh gon nhe, c6 thé truyén tai Ién website mot cach
nhanh chong.
> Thao tac trén mé hinh mét cach dé& dang ma khong can phai hoc cach

su dung.
4.3. Mot s6 ky thuat xdy dung md hinh.
4.3.1. Ké thira sir dung md hinh goc.

Ngon ngit VRML hd trg cic dbi tuong hinh hoc co ban nhu: hinh hdp, hinh
cau, hinh try,... dén cac dbi tugng hinh hoc phirc tap nhu: khung bé mit trong
khong gian,... Vi thé, nhd vao viée st cac déi twong hinh hoc nay ta c6 thé dé dang
xay duoc toan bd khung ti kinh. Tuy nhién néu ching ta cr sir dung lap di lap lai
céc ddi twong hinh hoc gidng nhau s& gay ra viéc lang phi tai nguyén luu trir cling
nhu 1am chim tién trinh tai canh cua thé gidi do0. Vi vay trong tng dung ndy da sir

dung tdi da cac k¥ thuat st dung lai.
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Vi du:

» St dung nut Inline: dé xay dung toa nha can rat nhiéu ctra so, vi vay chi
can xay dung ctra sO mot lan va luu vao trong file “ban.wrl”. Khi sur

dung, tai vi tri mdi, ta chi can dung nut Inline dé€ goi lai nhu sau:

Transform {
translation 86.2 10.02 2.8
children [
Inline  {url “ban.wrl”}

¥

> St dung DEF: trong toa nha con st dung mét hinh hop, ta co thé dung
ham DEF dé dinh nghia mot box, sau d6 khi st dung ta goi né tai vi tri

moi.
DEF box1 Transform {
translation 0 15 0
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 1 1 0.8888
¥
}
geometry Box { size 100 0.5 100 }
}
]
}

Transform {
translation 108.9 30 0.1125
rotation 0 0 1 -3.142
children [
USE box1 ]
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4.3.2. Sir dung cam bién.

Pé tng dung trong thuc hon, ngoai kha ning cho phép nguoi ding quan sat,
tmg dung con cho phép ngudi dung thao tac, didu khién nhu viéc: dong mé cira,di
chuyén db vat,... Pé lam dugc nhitng diéu nay bat budc phai sir dung cac cam bién
duoc ho tro trong VRML.

» Dung cac cam bién ré chugt dé co thé tao ra hiéu ung dong mo cva bang
tay.

Vi du:

Transform {
children [
DEF SENSOR1 CylinderSensor {
enabled FALSE
minAngle -1.57
maxAngle 1.57

}
USE Canbhtrai

]
ROUTE SENSORL1.rotation_changed TO Canhtrai.rotation

}
> Diing cam bién dé di chuyén dé vdt trén mdt ban.
DEF T3 Transform {
children [
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 0.03137 0.03137 0.5333 }
} geometry Box {size 777} }
1}
DEF PS3 PlaneSensor {
offset -30 515
minPosition -55 52
maxPosition 45 100}
]}ROUTE PSa3.translation_changed TO T3.set_translation
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4.3.3. Két qua dat duorc.

Tt viée ap dung ngdn ngit VRML ta thu dugc cac két qua sau

Hinh 4.1 khung nhin chinh.

Hinh 4.2 ta kinh khi mé.
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Hinh 4.4 khung hinh nhin tir bén trai.
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KET LUAN
Ngay nay voi sy phat trién cua khoa hoc k¥ thuit dd mang lai nhitng hiéu
qua to 16n ddc biét 1a tin hoc. O trong bat ki linh vuc nao cua cudc séng tin hoc
cling c6 mat va hi¢u qua ctia n6 la mot diéu moi nguoi mong doi. Pac biét trong

linh vyc thuc té 4o 1a linh vuc con kha m&1 mé nhung ¢6 tam quan trong rat 1on.

Ciing gidng nhu cac linh vyc khac cua cong nghé thong tin, thuc té ao cd
ngdn ngit riéng ctia minh d6 chinh 13 VRML. Db 4n nay nhim muc dich tim hiéu rd
hon vé ngdn ngit nay. Qua tim hiéu, nghién ctru ciing nhu tham khao dé tai cia
khoéa trén va mot s6 ma nguén mo trén mang nén dé tai ctia em da dat dugc mot sb

muc dich:

> Tim hiéu tong quan vé thuc tai ao
> Tim hiéu vé ngdn ngit thuc tai 40 VRML
» Xay dung dugc chuong trinh tng dung
C6 thé néi rang thyuc tai 40 dong mot vai trd hét stic quan trong boi nhimng
van dé kho khan ma néu khong c6 thyc tai 4o thi rat kho dé giai quyét. Nhung khi
tmg dung thyc tai 40 vao thi vin dé& d6 sé& trd nén don gian hon véi chi phi va thoi
gian it hon.
Tuy nhién vi thoi gian 1am bai ctia em c¢6 han nén dé tai con rat nhiéu thiéu
sot. Mong céc thay cd va cac ban gop .

Em xin chan thanh cam on!
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