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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

MO DAU

Ngay nay cong nghé thong tin va dac biét 1a cac tmg dung dd hoa 3 chiéu
ngay cang phat trién manh mé. Ung dung phd bién nhét ctia d6 hoa 3 chiéu chinh la
Game ,ddc biét 1d Game Online-linh vuc cong nghé théng tin mang lai nhiéu lgi
nhuan nhit, ngoai ra la mot sb cac linh vuc khac nhu la y hoc, xay dung... V&i
mong muén tiép can va phat trién linh vuc d6 hoa 3 chiéu dé giai quyét mot sé bai

toan trong thuc té, em da tim hiéu vé thu vién db hoa O3D Plug-In API.
D6 an dugc chia lam 4 chuong:
~ Chuong 1: Pua ra cai nhin tong quan vé k¥ thuat d6 hoa.
~ Chuong 2: Tim hiéu k§ hon vé mét s6 k thuat tmg dung trong d6 hoa 3D.

_ Chuong 3: Tim hiéu téng quan vé vé thu vién d6 hoa ma nguén O3D

Plug-in APL.

~ Chuong 4: Xay dung chuong trinh dé giai quyét bai toan dit ra.
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

CHUONG 1: TONG QUAN VE KY THUAT PO HQA

1.1 Céc khai ni¢m tong quan ciia ky thuit d6 hoa may tinh

Definition (ISO): Phwong phép va coéng nghé chuyén dbi dit liéu tir thiét bi

d6 hoa sang may tinh.

Computer Graphics 12 phuong tién da ning va manh nhat cua giao tiép giira
con nguoi va may tinh.

Computer Graphics (Ky thudt do hoa mdy tinh) 13 mét linh vuc cia Cong
nghé théng tin ma & d6 nghién ciru, xay dung va tap hop cac cong cu (md hinh 1y
thuyét va phan mém) khac nhau: kién tao, xay dung, luu trit, xtr Iy cac md hinh
(model) va hinh anh (image) cia ddi twong. Cac md hinh (model) va hinh anh nay
c6 thé 1a két qua thu duoc tir nhitng linh vuc khic nhau cua rat nhiéu nganh khoa
hoc (vat 1y, toan hoc, thién van hoc...)

Computer graphics xt 1y tat ca cac van dé tao anh nhd may tinh.

1.2 CA4c ky thuat dé hoa
1.2.1 Ky thuat do hoa diém
_ Céac md hinh , hinh anh cua cac d6i tuong duoc hién thi thong qua

ting pixel (timg mau roi rac).

_ Pic diém: c6 thé thay doi thudc tinh

+ Xoa di timg pixel cia mo hinh va hinh anh cac doi tuong.

+ Céc md hinh hinh anh duoc hién thi nhu mot ludi diém (grid) cac
pixel ro1 rac.

+ Tung pixel déu c6 vi tri xac dinh, duoc hién thi v6i mot gia tri roi
rac (36 nguyén) cac thong sd hién thi (mau sic hodc do sang)

+ Tap hop tat ca cac pixel cta grid cho chung ta md hinh, hinh anh d6i

tugng ma ching ta mudn hién thi.

Nguyén Hitu Toan - Lép CT1001 5



Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va trng dung

Hinh 1.1 Anh d6 hoa diém

Phuong phép dé tao ra cac pixel

~ Phuong phap dung phin mém dé vé tryc tiép timg pixel mot.

- Dua trén cac 1y thuyét mo phong (Iy thuyét Fractal, v.v) dé xay
dung nén hinh &nh m6 phdng su vat.

~ Phuong phép roi rac hoa (sé héa) hinh anh thuc cia ddi tuong.

(6 thé sira doi (image editing) hodc xur Iy (image processing) mang
cac pixel thu dugc theo nhitng phuong phap khac nhau dé thu dugc hinh dnh

dic trung cta ddi tuong.

1.2.2  K¥ thuat dd hoa vector

0 hinh ¢ tham sé
A ’
0 hoa rat

trat

t bira

Hinh 1.2 M6 hinh d6 hoa vector

- Mo hinh hinh hoc (geometrical model) cho m6 hinh hodc hinh anh

cua doi tuong.

- Xac dinh céac thude tinh cia mé hinh hinh hoc nay.

Nguyén Hitu Toan - Lép CT1001 3



Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

- Qua trinh t6 trat (rendering) dé hién thi ting diém cta mo hinh,

hinh anh thyc cta dbi tuong.

Co thé dinh nghia dd hoa vector: PO hoa vector = geometrical model +

rendering.

So sanh d6 hoa diém va do6 hoa vector

Do hoa diém(Raster Graphics)

Hinh anh va mé hinh cua cac
vat thé duogc biéu dién boi tap hop
cac diém cua ludi (grid)

Thay doi thudc tinh cia cac
pixel = thay d6i ting phan va ting
cung cua hinh anh.

Copy dugc cac pixel tr mot

hinh anh nay sang hinh anh khac.

Db hoa vector(Vector Graphics)

Khéng thay dbi thudc tinh cua
ting diém tryuc tiép

Xt 1y véi timg thanh phan hinh
hoc co s& cia ndé va thuc hién qua

trinh to trat va hién thj lai.

Quan sat hinh anh va mé hinh
ctia hinh anh va sy vét ¢ nhiéu gbc do
khac nhau bang céc thay d6i diém

nhin va goc nhin.

Vi du vé hinh anh dd hoa vector
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va trng dung

Skeletal

Skin Hair Render and Touch

Hinh 1.3 Vi du vé d6 hoa vector

1.2.3  Phéin loai ciia d6 hoa may tinh

Phan loai theo cac linh vuc hoat dong cta dd hoa may tinh

CAD/CAM System

Kién tao Do hoa minh hoa
dd hoa

Pd hoa hoat hinh va
. nghé thuat
K¥ thuat do hoa

Xt 1y anh

K¥ thuat nhan dang

K¥ thuat phan tich va
tao anh
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

Phan loai theo hé toa do

K¥ thuat d6 hoa 2 chiéu
K¥ thuat dd hoa

K¥ thuat d6 hoa 3 chiéu

- Ky thuat do hoa 2 chiéu: 1a ky thuat dd hoa may tinh st dung hé toa
d6 hai chiéu (hé toa do thang), str dung rat nhiéu trong k¥ thuat xtr 1y ban do,
do thi.

~ KJ thudt @ hoa 3 chiéu: 1a ky thuat d6 hoa may tinh sir dung hé toa
d6 ba chiéu, doi hoi rat nhiéu tinh toan va phuc tap hon nhiéu so véi ki thuat

do hoa hai chiéu.
Céc linh vyc cua d6 hoa may tinh:

- K¥ thuat xur Iy anh (Computer Imaging): sau qua trinh xtr Iy anh cho
ta anh s ctia ddi tuong, Trong qua trinh xir Iy anh st dung rat nhiéu cac ky thuat
phtrc tap: k¥ thuat khoi phuc anh, k¥ thuat 1am néi anh, k¥ thuat xac dinh bién
anh.

~ K¥ thuat nhan dang (Pattern Recognition): tir nhitng anh mau co
san ta phan loai theo cé4c tric, hodc theo cac tiéu tri dugc xac dinh tir trudc va
bang céc thuit toan chon loc dé cso thé phan tich hay tong hop ca anh gdc,
cac anh géc nay dugc luu trong mgt thu vién va can cir vao thu vién nay ta
xay dung duoc cac thuat giai phéan tich va to hop anh.

Ky thuét tong hop anh (Image Synthesis): 1 linh vuc xay dung md hinh
va hinh anh ctia cic vat thé duya trén cac doi tuong va mdi quan h¢ gitra chiing.

- Cac hé¢ CAD/CAM (Computer Aided Design/Computer Aided
Manufacture System): k¥ thuat d6 hoa tap hop cac cong cu, cac ky thuét trg
gitip cho thiét ké cac chi tiét va cac hé thong khac nhau: hé thong co, hé thong

dién, hé thong dién tir. ..
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

- D6 hoa minh hoa (Presentation Graphics): gobm cac cong cu gilp
hién thi cac s6 liéu thi nghiém mot cach truc quan, dua trén cdc ma do thi

hodac cac thuat toan c6 san.

Db hoa hoat hinh va nghé thuat: bao gdm cac céng cu gitip cho cac
hoa si, cac nha thiét ké phim hoat hinh chuyén nghiép 1am cac k¥ xao hoat
hinh, v& tranh... vi du: phdn mém Studio, 3D Animation, 3D Studio Max.

1.2.4 Cic wng dung tiéu biéu ciia kj thuit do hoa

D hoa may tinh 1a mot trong nhirng linh vuc 1y thu nhét va phat trién nhanh
nhét cta tin hoc. Ngay tu khi xuat hién n6 di ¢ stre 16i cudn manh liét, cudn hat rat
nhiéu nguoi & nhiéu linh vuc khac nhau nhu khoa hoc ngh¢é thuat, kinh doanh, quan
Iy...Tinh hap dan ctia n6 c6 thé duoc minh hoa rit tryc quan théng qua cac tng

dung cia no.
- Xay dung giao dién nguoi dung (User Interface):

Giao dién d6 hoa thuc sy 1a cudc cach mang mang lai su thuan tién va thoai
mai cho ngudi ding ung dung. Giao dién WYSIWYG va WIMP dang duoc da sd

nguoi dung uva thich nhr tinh than thién, dé sir dung cua no.
~ Tao cac biéu d6 trong thuong mai, khoa hoc, k¥ thuat

Céc ung dung nay thudong duoc ding dé tom luoc cac dir lidu vé tai chinh,
thong ké, kinh té, khoa hoc, toan hoc... gitp cho nghién ctru, quan 1y... mdt cac c6
hiéu qua.

~ Tu dong hoa vian phong va ché ban dién tir

~ Thiét ké v&i su trg giup ciia may tinh (CAD_CAM)

Linh vyc giai tri, ngh¢ thuat va moé phong

Diéu khién cac qua trinh san xuat (Process Control)

Linh vuc ban do (Cartography)

Giao duc va dao tao
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

CHUONG 2: MOT SO KY THUAT UNG DUNG TRONG
PO HOA 3D

2.1 Céc phép bién déi hinh hoc ba chiéu
2.1.1 Hé toa dd thuan nhat

_  Heé toa d0 thuin nhét: (Homogeneous Coordinates) : Mobi diém
(x,y,z) trong khong gian Descartes duoc biéu dién béi mot bd bdn toa do

trong khong gian 4 chiéu thu gon (hx,hy,hz,h). Nguoi ta thudng chon h=1.

~ Céc phép bién doi tuyén tinh 1a t6 hop ctia cac phép bién doi sau : ti
18, quay, bién dang va ddi xtmg. Cac phép bién d6i tuyén tinh c6 céc tinh chat

Sau .
+ Goc toa d6 1a diém bat dong

Anh cia duong thang 1a duong thang

+

Anh cta cac duong thang song song 14 dudng thang song song

+

+

Béo toan ty 1€ khoang cach
+ Tb hop cac phép bién ddi co tinh phan phoi

Ma tran bién ddi tong quat trong hé toa d6 thuan nhat (4x4)

a b c p a b ¢ O

- |d f -|d f 0
1= ¢ 1A hay T = ©

g pr g 1 ] 0

I m n s dx dy dz 1

2.1.2 Phép tinh tién

1 0 0 O

—]0 1 0 O
dx,dy,dz =

TI ¥, bz = 0 0 1 0

dx dy dz 1

X' = X dxdy.dz_
){n

y 2 1= y z 1.14exdydz = }+dx y+dy z+dz 1
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

2.1.3 Phép t 18

Sx 0 0 0
|0 sy 00
0 0 Sz 0
0 0 0 1
X' = X Ts
f v 2z 1=9 y z 1Ts

= ASx ySy zSz 1_
Véi Sx, Sy, Sz 1a cac hé sd ty 18 trén céac truc toa do

2.1.4 Phép bién dang

~ Ta c6 tat ca cac phan tir nam trén duong chéo chinh bang 1

_ Céc phan tir chiéu va tinh tién bang 0

1 b c O

d 1 f O
Tsh = i

g i 10

0 0 01
X'= X Tsh

Xy 2 1l=x y z 1Tsh
= X+yd+gz bx+y+iz cx+fy+z 1:

2.1.5 Phép quay 3 chiéu
- Quay quanh truc Oz

cosp sing 0 O
- |—-sing cosp 0 O
Tz =
- 0 0O 10
0 0 01
- Quay quanh truc Ox
1 0 0 O
T|x_— 0 cos¢g sing O
~ 10 —sing cos¢g O
0 0 0 1
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

- Quay quanh truc Oy

cosé 0 —sind O
o 1 0 o0
Ty = sin@ 0 cosé O
0 0 0 1

2.1.6 Phép ddi ximg

- Qua mat phéng toa do

-1 0 0 O]

- -0 1 00
YyOx :Mr K =

- -—10 0 10

0 00 1

1 0 0 0]

- - 10 =1 0 O
tOX :Mry =

- -0 0 1 0

0 0 0 1]

10 0 O]

-~ ~-101 0 O
KOy :Mr ¢ =

- -10 0 -1 0

00 0 1]

- Qua cac truc

1 0 0
0 -1 0
0 0 -1
0 0 O

Mx =

o

o o O
|

©

Mz =

o
P O O O b OO O kB O O O

o

|

[
o —, O O
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

- Qua géc toa do

-1 0 0 O

0 -1 0 O
Mo =

0O 0 -1 0

0O 0 0 O

2.2 Quan sat 3 chiéu (Phép chiéu - Projection)
2.2.1 Cé&c phép chiéu

Dinh nghia vé phép chiéu

Mot cach tong quat, phép chiéu 1a phép chuyén d6i nhirmg diém cua ddi
tuong trong hé théng toa d6 n chiéu thanh nhirng diém trong h¢ théng toa do co sb
chiéu nhé hon n.

Dinh nghia vé hinh chiéu

Anh cua d6i trong trén mit phing chiéu dugc hinh thanh tir phép chiéu boi
cac duong thang goi 1a tia chiéu (projection) xuat phap tir mot diém goi 1a tam chiéu
(center of projection) di qua cac diém cua dbi twong giao voi mat chiéu (projection
plan)

Céc budc xdy dung hinh chiéu

_ Pbi tuong trong khong gian 3D voi1 toa do thuc duoc cit theo mot
khong gian xac dinh goi la view volume.

~ View volume duoc chiéu 1én mit phang chiéu. Dién tich choan boéi
view volume trén mit phang chiéu d6 sit cho chiing ta khung nhin.

~ La viéc anh xa khung nhin vao trong mot cong nhin bat ky cho

trude trén man hinh dé hién thi hinh anh.
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

TOA PO THUC TOA PO THEO : TOA PO THIET
VUNG CAT KHUNG NHIN BI
CAT THEO VIEW PHEP CHIEU TREN PHEP BIEN POI VAO
> VOLUME »  MATPHANG » CONGNHINCUA |——>
CHIEU TOA DO THIET B[

Hinh 2.1 M hinh nguyén 1y ciia tién trinh biéu dién ddi twong 3D

2.2.1.1 Phép chiéu song song (Parallel Projections)

Phép chiéu song song (Parallel Projections) 1a phép chiéu ma ¢ d6 cac tia
chiéu song song v&i nhau hay xuat phat tir diém vo cung.

Phan loai phép chiéu song song dua trén huéng cua tia chiéu (Direction Of
Projection) va mat phang chiéu (projection plane).
2.2.1.1.1 Phép chiéu tryc giao (Orthographic projection)

La phép chiéu song song va tia chiéu vudng goc véi mit phang chiéu. Vé
mit toan hoc, phép chiéu triuc giao 1a phép chiéu v6i mot trong cac mit phang toa

d6 c6 gia tri bang 0. Thuong ding mit phang z=0, ngoai ra x=0 va y=0.

Ung v6i moi mat phang chiéu ta ¢ mot ma tran chiéu twong mg.

TX

o O O B
o O O O
O O O
= O O O
ot
o O » O
o r O O
o O O o
R O O O

Hinh 2.2 Phép chiéu tryc giao
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

Thong thuong thi ngudi ta khong st dung ca 6 mit phang dé suy dién nguoc
hinh ctia mot ddi twong ma chi sir dung mot trong s6 ching nhu: hinh chiéu bang,

dting, canh.

Ca sau goc nhin déu ¢ thé thu duoc tir mot mat phang chiéu thong qua cac

phép bién d6i hinh hoc nhu quay, dich chuyén hay iy ddi xtng.

Vi du: gia sir chiing ta c6 hinh chiéu béng trén mit phang z=0, v6i phép quay

d6i twong quanh tryc mot goc 90 s& cho ta hinh chiéu canh.

Di v6i cac ddi twong ma cac mit cia chung khong song song véi mot trong
cac mat phang hé toa do thi phép chiéu nay khong cho hinh dang that cua vat thé.
Mudn nhin vat thé chinh xac hon nguoi ta phai hinh thanh phép chiéu thong qua
viéc quay va dich chuyén ddi twong sao cho mit phang d6 song song véi cac truc
toa do.

Hinh cta ddi twong qua phirc tap can thiét phai biét cdc phan bén trong cia
d6i twong ddi lac chung ta phai tao mat cat dbi twong.
2.2.1.1.2 Phép chiéu tryc luong (Axonometric)

Phép chiéu truc lugng 13 phép chiéu ma hinh chiéu thu duoc sau khi quay
d6i twong sao cho ba mat cta ddi tuong duoc trong thay rd nhét (thuong miat phang
chiéu 1a z=0).

C6 3 phép chiéu

~ Phép chiéu Trimetric
~ Phép chiéu Dimetic
~ Phép chiéu Isometric
2.2.1.2 Phép chiéu phdi canh (Perspective Projection)

Phép chiéu phéi cinh 13 phép chiéu ma céc tia chiéu khong song song voi
nhau ma xuét phat tir mot diém goi 1 tim chiéu. Phép chiéu phdi canh tao ra hiéu
g vé luat xa gin tao cam giac vé do sau cua ddi tuong trong thé gidi that ma phép
chiéu song song khong 16t ta duoc.

Céac doan thing song song ciia md hinh 3D sau phép chiéu hoi tu tai mot

diém goi 1a diém triét tiéu (vanishing point).
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Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va trng dung

Phdn loai phép chiéu phéi canh dua vao tam chiéu - Centre Of Projection
(COP) va mit phang chiéu - projection plane

z-axis vanishing point

z-axis vanishing point

Mot tam chiéu Hai tam chiéu Ba tim chiéu

1 point Perspective 2 point Perspective 3 poimnt Perspective

Hinh 2.3 Phép bién doi phéi canh

2.2.1.2.1 Phép chiéu phdi canh mot tam chiéu
Gia stir khi mat phéng dugc dat tai z = 0 va tam phép chiéu nam trén truc z,

cach truc z mét khoang zc = -1/r.

Néu d6i tuong cling ndm trén mit phang z = 0 thi d6i twong s& cho hinh anh

that.
Phuong trinh bién doi:
[xyz1][Tr]=[xy z rz+1]

Ma tran bién di mot diém phdi canh [ Tr ] ¢6 dang:
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1 00 0][1 000] 1000
|01 000100/ |0100
1o 01 r|lO0O0O| |0O0GO0T
000 11/l0 00 1/ |0 0 0 1
1000
A 210100—4 0 rz+1
y to0o0 | VY |
000 1
iy 7z 1= X Y01
“lrz+1 rz+1
2.2.1.2.2 Phép chiéu phdi canh hai tm chiéu
¥ VP (y=10
l ; [
P =y=10 j
D JrC
VP(x =
~ A’ E'B’,

»

}I-
[
|BS (ol
I G’
L I B
X

Hinh 2.5 phép chiéu phéi canh hai tam chiéu
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Te = Tpg Tz _
100 plft 000 10O p
o1 0gqfl01 o0 |010q
|0 o1 0[]0 00O [000O0TO
0 00 1(/0 0 0 1 0 00 1
1 00 p
TI{O]-OC%
M-10 01 0
0 00 1
1 00 p
{géigﬂyzpﬂqwl:
0 0 0 1
e
T ex+qy+1l  ox+qy+l  ox+qy+1

Hai tam chiéu: [-1/p 0 0 1]va[0 -1/q 0 1]

Diém triéu tiéu (VP — Vanishing point) trong Gng trén 2 truc x va y 1a diém:
[1/p 00 1]va[0 1/q 0 1].
2.2.1.2.3 Phép chiéu phdi canh ba tam chiéu

yl
A

VP (y =10)

A E F B' B'

Hinh 2.6 Phép chiéu phdi canh ba tam chiéu
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Tpar = Tp Ta ir _

100 plfto0o00]f100O0][100TPp
0100/ |010q| (0100 |010qg
l0010/|0010[|001TF| |001°r
00011 (00011 |0 0 0 1| [0 0 0 1
100 plft10o00] 100 p
- - -|01 0 q||0100||010 q
T|°‘:11”“"—1L‘:001r 0000 |000O0T
000 1| |0 00 1| |0 0 0 1
1 00 p
-101 0 q —
){yzl_ooorzﬂyz oxX+qy+rz+1 _
0001

vz 1_{ . y R 1}
T | px+qy+rz+1l  ox+qy+rz+1  ox+qy+rz+1

Ba tam chiéu: trén truc x tai diem [ -1/p 0 0 1], ytaidiem [0 -1/q 0 1]
vaztaidiém [0 0 -1/r 1]

Diém triét tiu — VP s& twong (mg véi cac gia tri:

[/p0O01],[01/g021][00 1r 1]
2.2.2 Chiéu sang va td béng

Khi biéu dién céc dbi tuong 3 chiéu, mot yéu té khong thé bo qua dé tang
tinh thuc caa ddi twong d6 1a tao bong sang cho vat thé. Dé thirjc hién duoc didu
nay, ching ta can phai lan luot tim hiéu cac dang ngudn sang co trong tu nhién,
cling nhu cac tinh chét ddc trung khac nhau ciia mdi loai ngudn sang.
2.2.2.1Ngudn sang xung quanh

Anh sang xung quanh 12 mirc 4nh sang trung binh, ton tai trong mot ving
khon gian. Mot khong gian 1y twong 1a khon gian ma tai d6 moi vat déu duoc cung
cdp mot lugng anh sang 1én bé mat 1a nhu nhau, tir moi phia & moi noi. Thong
thuong anh sang xung quanh dugc xac dinh véi mot mirc cu thé goi 1a murc sang
xung quanh ctia ving khong gian ma vét thé d6 cu ngu, sau do ta cong voi cuong do
sang ¢ duogce tir cac ngudn sang khac dé ¢ duoc cuong do sang cudi cuing 1én mot

diém hay mdt mat cua vat thé.
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Vector phép tuyén ciia mit : , .
s e s Anh sang phan x

RN

Anh séng pha Anh séng toi
Anh sang to

Hinh 2.7. Sy phan xa cua anh séng

2.2.2.2Nguén sang dinh hudng

Ngudn sang dinh hudng gidng nhu nhirng gi ma mit trdi cung cap cho chung
ta. N6 bao gdm mat tap cac tia sang song song, bat ké cuong do cua ching co gidng
nhau hay khong. C6 hai loai két qua ctia anh sang dinh hudéng khi ching ta chiéu
dén bé mat 1a: khuéch tan va phan chiéu. Néu bé mit phan xa toan bo (gidng nhu
trong guong) thi cac tia phan xa s& c6 huéng nguge véi hudng cia goc téi. Trong
truong hop nguoc lai, néu bé mit 1a khong phan xa toan phan (c6 do xam, xu xi) thi
mot phan céc tia sang sé& bi téa di cac hudng khac hay bi hp thu, phan con lai thi
phan xa lai, va luong 4nh sang phan xa lai nay ty 1& voi goc t6i. O day chung ta s&

quan tAm dén hién twong phan xa khong toan phan vi ddy 14 hién tugng phd bién.

Vector phip tuyén clia mit Vector phép tuyén cia mit
Anh sang phan Anh sang tai
Anh sang phan xa Anh sang tai
M
(a) (b)

Hinh 2.8. Su phan xa khong toan phan cta anh sang
Nguyén Hitu Toan - Lép CT1001 18
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Trong hinh 2.8 thé hién su phan xa 4nh sang khong toan phan. Do ddm nét
clia cac tia anh sang toi thé thién cuong do sang cao, dd manh cua cac tia phan xa
thé hién cudong do sang thap. N6i chung, khi bé mat 1a khong phan xa toan phan thi
cuong do cua anh sang phan xa ludon bé hon so v4i cuong do cia anh sang toi, va
cudng do cua tia phan xa con ty 1& véi goc gitra tia téi voi vector phap tuyén cia bé
mit, néu goc nay cang nho thi cudng d6 phan xa cang cao. O day ta chi quan tim

dén thanh phan anh sang khuéch tan va tam bé qua hién twong phan xa toan phan,

Néu goi 6 1a goc gitra tia tdi vai vector phap tuyén ciia bé mat thi Cos(6) phu

thudc vao tia tdi a va vector phap tuyén ctia mat n theo cong thirc:

a.n

Cos @ :: (*)

jabl}
]|

Trong cong thirc trén Cos(6) bang tich vo hudng ciia a va n chia cho tich do

16m ctiia chung. Néu ta da chuan hoa do 16n cua cac vector a van vé 1 tir trude thi ta

c6 thé tinh gid tri trén mot cach nhanh chong nhu sau:
Cos(0) = tich vo huéng cia @ va i =aX=nX+ay=ny+az=nz

Vi Cos(0) c6 gia tri tir +1 dén -1 nén ta co thé suy ra cong thire tinh cuong do

cua anh sang phan xa la:
Cudng do AS phan xa = Cudng do AS dinh huéng * £0s @ +1/2  (*%)

Trong do F:OS ¢ :+ 1/ 2: c6 gia tri trong khoang tir 0 dén 1. Vay qua cong
thire (*) va (**) chung ta ¢6 thé tinh dugce cuong do cla anh sang phan xa trén bé
mat khi biét duge cuong do cua anh sang dinh hudng ciing nhu cac vector phap
tuyén ctia mat va tia toi.
2.2.2.3Ngudn sang diém

Ngudn sang dinh hudng 1a twong duong véi ngudn sang diém dit ¢ vo tan.
Nhung khi ngudn sang diém duoc mang dén gin dbi twong thi cac tia sang tir no
phat ra khong con song song nita ma dugc toa ra theo moi hudng theo danh hinh
cau. Vi thé, cac tia sang s& roi xudng cac diém trén bé mat dudi cac goc khac nhau.

Gia st vector phap tuyén ctia mit 1a n = (xn, yn, zn), diém dang xét co toa do la

Nguyén Hitu Toan - Lép CT1001 19



Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va trng dung

%, Y0 2 : va nguodn sang diém c6 toa do 1a (plx, ply, plz) thi anh sang sé& roi dén

diém dang xét theo vector %, — plx, y, — ply, z, — plz hay tia t6i:

a= olx—X,, ply-y,, plz—z, _
Tir d6 cuong do sang tai diém dang xét s& phu thudce vao Cos(0) gitra n va a

nhu da trinh bay trong ngudn sang dinh hudng.

2.2.2.4M6 hinh béng Gouraud

Mo hinh béng Gouraud 12 mot phwong phap v& bong, tao cho ddi tuong 3D
c6 hinh dang cong c6 mot cai nhin c¢6 tinh thuc hon. Phuong phap nay dét co s¢ trén
thue té sau: dbi voi cac ddi twong 3D c6 bé miat cong thi ngudi ta thudng xap si bé
mit cong cua dbi twong bang nhiéu mat da giac phang, vi du nhu mot mit cau cso
thé xap si boi mot tap cac mat da gidc phang c6 kich thude nhd sép xép lai, khi sd
da giac xAp xi tang 1én thi tinh thuc clia mat cau s& tang, s& cho ta cam gidc mat cau
trong tron tria hon, min va cong hon. Tuy nhién, khi sé da giac xap xi mot mat cong
tang thi khéi lwong tinh toan va luu trit cling tang theo ty 1é thuan theo sé mit, diéu
d6 dan dén tc do thuc hién s& tré nén cham chap hon. Vén dé thir 2 nay sinh la khi
ta phong 16n hay thu nho vat thé. Néu ta phong 16n thi o rang cac da giac ciing
duge phong 16n theo cing ty 18, dan dén hinh anh vé cac mit da giac lai hién o va
gdy ra cam giac khong duogc tron min. Nguoc lai, khi ta thu nho thi néu sé da giac
xép xi 16n thi s& dn dén tinh trang cac da giac nho, chong chit 1én nhau khong can

thiét.

-

200 mat 450 mat 16200 mat

Hinh 2.9. So sanh vt thé v4i sb mat da giac tang dan
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Dé giai quyét vin dé trén, chung ta c6 thé tién hanh theo phuong phép to
boéng Gouraud. M6 hinh béng Gouraud tao cho ddi twong mot cai nhin giéng nhur 1a
n6 ¢6 nhiéu mit da giac bang cach vé mdi mit khoéng chi véi mot cuong do sang ma
v& vi nhiéu cuong do sang khac nhau trén cac ving khac nhau, lam cho mat phang
nom nhu bi cong. Béi thuc chit ta cam nhan duogc do cong cua cac mat cong do
hiéu (mg anh sang khi chiéu 1én mat, tai cac diém trén mat cong s& c6 vector phap
tuyén khac nhau nén sé& don nhan va phan xa anh sang khac nhau, tir d6 ta s& cam

nhan dugc cac dd sang khac nhau trén cuing mot mat cong.

T6 bong thuong T6 bong theo Gouraud

Hinh 2.10. So sang t6 bong thuong va tdé bong Gouraud

Thuong thi mdi mat da gidc c6 mot vector phap tuyén, va nhu phan trén da
trinh bay, vector phap tuyén d6 dugc dung dé tinh cuong do cia anh sang phan xa
trén bé mat cua da giac tir d6 suy ra cuong do sang ctia mat. Tuy nhién mé hinh
Gouraud lai xem mot da giac khong chi c6 mot vector phap tuyén, ma mdi dinh cua
mat da giac lai c6 mot vector phap tuyén khac nhau, va tir vactor phéap tuyén cia cac
dinh chung ta s& noi suy ra dugc vector phap tuyén cua timg diém trén mit da giac,
tr d6 tinh dugc cuong do sang cua diém. Nhu thé, cac diém trén cung mot mat cua
da gidc s€ c6 cuong do sang khac nhau va cho ta cam giac mét da giac khong phai

1a mit phang ma la mat cong.
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Vector trung binh céng bing trung
binh c¢dng cua cac vector phap
tuyén lin cin

Hinh 2.11. M0 ta vector trung binh cdng ctia cac mat
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CHUONG 3: GIOI THIEU VE 03D PLUG-IN API

3.1 Giéi thiéu téng quan vé O3D Plug-In
3.1.1 Mot s6 khai niém va diic diém vé O3D

03D la mét ma nguén m¢o JavaScript API cho viéc tao dd hoa 3D tuong tac
cac tmg dung chay trong mot cira s trinh duyét, tro choi, quang céo, ngudi xem md
hinh 3D, trinh dién san phim, thé gidi 40. 03D md rong phan mém client-side cla
mot img dung web bang cach cung cip tinh niang theo cac mirc sau:

+ Heé thong: O3D cung cdp mot plug-in trinh duyét thé hién kha ning
dd hoa bén trong trinh duyét web ti€u chuan trén Windows, Macintosh, va

Linux (TBP) nén tang.

+ Ngi dung: NO1 dung cia web cho ngay hom nay la & dang HTML,
tap tin hinh anh, va cdc tap tin video. C4C phat trién cung cap thong tin vé cach
dé tao ra mot cong cu chuyén doi tap tin va bd nap cho bat ky noi dung 3D.
O3D cung cép mot mau COLLADA Converter, ¢ thé duoc sir dung dé nhap
khau cac tap tin & dinh dang COLLADA, mdt tiéu chuan mé doi voi tai san
3D duoc hd trg boi cac tmg dung tao ra phd bién ndi dung nhu SketchUp, 3ds
Max, va Maya. St dung mau chuyén dodi truc tiép, hodc viét cong cu chuyén

d6i ctia chinh tng dung va bo nap cho cac dinh dang khac.

+ Ma sé: O3D mé rong ung dung mé JavaScript voi mot API cho do
hoa 3D.N6 str dung tiéu chuan ché bién sy kién JavaScript va cac phuong

phap goi lai.
+ Mang.

+ Ngudn vao (mé hinh dd hoa, cac thuc thé, thong tin gilta nhiéu

nguoi chot...v.v.).

+  Va cham (chuyén xir 1y vé vat Iy trong game).
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3.1.2 Cau tric quan ly O3D Plugin

Hinh duéi day cho thidy mot cai nhin don gian ciia phan mém O3D stack:

03D run-time software stack

- JavaScnpt
o

Céc thanh phan chinh cua phan mém nay nhu sau:

+ O3D ung dung JavaScript.

+ Tién ich JavaScript dugc cung cép nhu mau md vé&i nhiém vu l1ap trinh
chung.

+ API, trong d6 c6 céc 16p hoc va chirc nang st dung trong cac ing dung cua
ban. Diéu nay ma ngudn, viét bang C + +, 1a mi ngudn md va cd thé dugc xem
trong khu vuc tai cua du 4n O3D .

Cac méd JavaScript O3D tng dung 1a hoan toan c6 trong mét tai liéu HTML
do6 1a nap vao mot trinh duyét web. bé phat trién mot ung dung O3D, chi can ¢6 céac

03D plug-in va soan thao mdt vin ban dé viét ma JavaScript.
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Theo kién tric cho thiy so d6, cac O3D giao tiép phan mém véi phan cing
dd hoa cua hé thong (don vi cia n6-GPU xtr Iy d6 hoa) hoic thong qua cac thu vién
OpenGL hodc Direct3D.

3.2 Noi dung nhap khau

Thu vién O3D cung cap ban v& nguyén thiy dé tao ra hinh dang tryc tiép
trong tng dung (danh sach diém, danh sach cac dong, danh sach tam giac, dai hinh
tam giac, hinh tam giac fan ham mg). Vi dy, O3D cung cép ma mau dé hién thi nhu
thé nao, c6 thé nhap ndi dung tir mat tap tin COLLADA, nhép khau noi dung tir cac
ung dung sang tao ndi dung nhu Autodesk 3ds Max, Maya, va Google SketchUp,

nhu thé hién trong hinh nay:

An example of processing content for O3D

Max Exporter Maya acgom-J Sketchlp

[l External

B 03D Sample
implementation

Nhu thé hién trong so d6 trén, "nguyén liéu" COLLADA tap tin xuit khau tir
3ds Max, Maya, va SketchUp duoc chuyén d6i boi cac COLLADA mau Converter
(hop mau xanh) dé st dung boi cac JavaScript 03D AP
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3.3 Cac db thi canh API 1a gi?
Quang canh O3D dd thi API duoc st dung dé tao ra mot bién doi dd thi va

biéu db vé& lai. Viéc chuyén doi cac ctra hang dd thi cac thong tin vé vi tri, kich
thudce, hinh dang, vat liéu, va shaders ma bao gff)m cac dit liéu co ban vé ung dung
3D trén thé gigi. DO thi v& lai cira hang thong tin vé cach thirc cac dbi twong 3D
duoc chuyén thanh cac diém anh thuc té duoc hién thi trén man hinh cua nhitng

nguoi su dung. Do thi v& ¢6 trach nhiém sau day:
e Chua thong tin vé nhitng hinh dang 3D 14 khong thay dugc.
e Thong qua céc bién doi d6 thi dé lap rap nguyén thuy duoc rit ra.

e X ly cac tinh toan lién quan cho cac hi€u ung v€ ddc bi¢t nhu tinh
minh bach, nhiéu quan diém gidng nhau cua thé gi6i, va hién thi

heads-up.

3.3.1 Chuyén d6 thi

Mt bién ddi chira mot ma tran c6 quy dinh cu thé nhu thé nao lién quan dén
hinh dang va kich c¢& dugc dinh vi trong khong gian 3D. Mot bién d6i d thi 1a mot
bo suu tap da ra Iénh cac bién ddi d6 duoc sép xép theo mot thtr bac cha me tré em .
Céc ng dung ctia bién d6i do thi co mot gde bién doi ¢ trén ciing cua cdy va bat ky

s0 nao cua con bién doi bo tri trong cadc nganh dudi goc bién doi.

Bién ddi c6 tac dung tich lity, voi bién ddi quy dinh cao hon trong cdy ap

dung cho 16p con céac bién doi vé chi nhanh dudi cta bién doi do thi.

3.3.2 Shapes

Mot bién c6 thé c6 mot hodc nhiéu hinh dang lién két véi nd. Mot dinh
nghia mdt hinh dang manh hinh hoc d6 1a vi tri va kich thudc nhu mét don vi. Mot
hinh dang, 1an luot, bao gém céc tai nguyén, mdi trong s6 d6 co thé c6 mot loai vt
li¢u khéc nhau dugc giao. Hinh dang dugc dinh nghia mot cach doc 1ap va sau do
lién két voi mot bién d6i hinh dang ma cac vi tri riéng cta minh tai dia phuong phdi
hop khong gian. . Vi du, néu tao ra mot bang véi bén chan gidng hét nhau, ta s& mo
hinh hinh dang chan va sau d6 tham chiéu né bon lan trong bbn bién d6i d6 chi dinh
céc vi tri cho ban chan bdn. Sau do, tao ra dau bang va tham chiéu nd trong mot

bién do6i ma dat no trén dau trang cia bon chan cia n6. Cudi cung, tao ra mot “phu
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huynh” chuyén cho cac don vi bang dé di chuyén toan by nhém dén vi tri mong
muon cua minh.Viéc chuyén do61 co ban cho do thi bién doi va hinh dang tao nén

bang nay s€ nhu sau:

Creating a table with four identical legs Root

3.3.3 Materials
M&i tai nguyén c6 chira mot tham sé vat lidu. vat lidu co thé duoc chia sé
gitra nhiéu tai nguyén. Néu st dung cdc m6 hinh tir mot ing dung bén ngoai md

hinh 3D, tai nguyén dwoc tao ra tu dong khi can thiét cho cac vat liéu khac nhau.
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MGt tai nguyén cé chira mét tham sé vit liéu

Material atenal Material
(shingles) (brick) (glass)

3.3.4 Hi¢u &rng

Mot vat liéu c6 chira mot tham s cho hiéu ung va tham sb tuy chon. Hi¢u
g nay, 1an luot, c6 chira mot doan d6 bong dinh va mot (pixel) d6 bong, ma cung
nhau xac dinh lam thé nao dé cac diém anh mau sic tao nén hinh dang. Cac thong
sb cua vt liéu, chéng han nhu mau khuéch tan cua nd, mau sic specular, mau sdc

xung quanh, dugc str dung badi cac hiéu ing nd dé cap dén.
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Mot vt liéu co chira mgt tham so cho hiéu irng

=D

¥
IaLnal Material

L

Effect

3.4 Tao chuyén do thi

Véi 03D c6 thé tao ra nhimng bién d6i do thi theo mét trong hai cach:

St dung cac mo hinh 3D va thé gidi tao ra trong cac ung dung bén ngoai.
Noi dung sang tao cac trng dung nhu SketchUp, 3ds Max, Maya va dir liéu duoc
Xuit ra béng cach st dung dinh dang COLLADA, va O3D bao gSm mot cong cu
chuyén d6i miu ma cé thé duoc st dung véi cac tdp tin COLLADA. Google 3D
Warehouse ciing st dung dinh dang nay. Sir dung cong cu chuyén doi nay nhu la
mot md hinh mau, ciing c6 thé viét “nhap khau” cia riéng va sir dung cho cac tap
tin trong bat ky dinh dang file khac.) Cac vi du d4 tao ra khung canh bén ngoai nhap
khau 13 Hello, World va thu tuc Texture vi du trong trang web http//...nay ciing nhu
03D trinh dién.

Xay dung biéu do6 bién doi tor dau, cung cap dir li¢u dinh vao chic vy,
normals, mau sdc, va cac hi€u ung, va sau d6 xac dinh rd rang cach chuc cac doi
tugng trong khong gian 3D. Céch tiép can nay dugc st dung trong hau hét cic ung

ung web3D.

Nguyén Hitu Toan - Lép CT1001 29


http://translate.googleusercontent.com/translate_c?hl=vi&ie=UTF-8&sl=en&tl=vi&u=http://o3d.googlecode.com/svn/trunk/samples/helloworld.html&prev=_t&rurl=translate.google.com.vn&usg=ALkJrhg1nWLUQVzNU6Lz8igK4JQJgoO1jQ
http://translate.googleusercontent.com/translate_c?hl=vi&ie=UTF-8&sl=en&tl=vi&u=http://o3d.googlecode.com/svn/trunk/samples/procedural-texture.html&prev=_t&rurl=translate.google.com.vn&usg=ALkJrhgagkObp8cCsh1GIXnrM1tS3TUVqQ

Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

Ciing c6 thé sir dung mét cach tiép can két hop, nhip khau mot s6 md hinh
va nhitng nguoi khic tao ra tir dau. Trong da sé truong hop, O3D xay dung céc
khung canh (phdi canh), bang cach str dung xem va chiéu ma tran dir liéu duoc cung
cap boi tmg dung. Ngoai ra, 03D cung cip hd tro cho viéc kiém soat dyng hinh
tién tién, bao gé)m dd boéng, minh bach, anh sang, d0 sau-of-field tinh toan, va nhiéu

quan di€ém dong thoi cua cung mét canh.

3.5 GOi quan ly by nho

Khi tao dbi tugng trong O3D, né 1a tu dong thém vao mot goi, ma dam bao
rang cac dbi twong khong phai 1a vo tinh x6a. MJbi lan mét ddi twong dugc tham
chiéu boi ddi twong khac, s6 tham chiéu cua né 13 ting thém 1. Cac goi chinh gitr
mot tham chiéu dén ting ddi tugng. Chirc nang phat hanh mot tham chiéu dén mot
d6i twong ca nhan, va pack.destroy phat hanh tat ca cac tai liéu tham khao trong goi
d6. Néu goi do6 1a loai bo cac tham chiéu cudi cung dé mot tai san cu thé, tai san s&

duoc loail bé khéi bo nho.

3.6 Tao do thi Render

O3D cung céip mot DrawContext d6i tuong dugc st dung dé xac dinh xem
ma tran va chiéu ma tran. Quan diém dai dién cho mét ma tran chuyén ddi c6 thé
chuyén dbi tir dinh thé gi6i phbi hop dé xem toa dd. Cac chiéu ma tran 13 mot bién
d6i co thé chuyén d6i toa d6 dé xem clipspace toa do. Bat ky ndi dung 3D roi bén
ngoai cua hinh cut xem 1a bi loai bo, hodc cit b6t. DrawContext duoc chia sé boi
DrawPass d6i tugng va cac TreeTraversal di tugng. Cac TreeTraversal ddi tugng
stt dung no cho tiéu huy, va cac DrawPass dbi tuong sir dung nd trong qué trinh
dung hinh. Co thé chi dinh cic ma tran mot cach rd rang, hoac néu dang nhap khéau
cac md hinh tir cac ngudn khac, O3D c6 thé co duoc nhing thong tin may anh chia

trong ndi dung nhap khau.

Céc createDrawElements() chic ning bién d6i d6 thi va tao ra mot yéu tb
thu hat d6i voi timg nguyén thay trong chuyén d6i d6 thi. Mot yéu td thu hat vé co
ban 14 mot chi din t&i "Draw nguyén thuy nay." Néu khong c6 yéu té thu hut,
khong c6 gi duoc rut ra. V& cac yéu td cho phép O3D hiéu qua rat ra nhitng nguyén
sinh cung nhiéu lan (vi du, mot lan 1a hinh thyc t& va mot 1an nhu 1a boéng ti cho

hinh d6). Trong mét s trudng hop, cac yéu t6 thu hat stir dung cac vat liéu giao cho
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nguyén thiy. Trong trudng hop khic, cac yéu td thu hut c6 thé co vat chit riéng cia
minh dugc giao (vi du, cho bong). Trong trudng hop ca hai yéu t6 nguyén thuy va
cac vat liéu v€ da dugc phan cong, vat li¢u giao cho cac yéu td thu hut cac vat lidu

ghi d¢ dugc giao trude d6 dé cac nguyén thuy.

Mot yéu té thu hat 14 mot chi dan t6i "Draw ndy nguyén thuy" véi cac tai

(=8
{house)

li¢u quy dinh va c6 hiéu luc

DrawElement DrawElement

OrawElement

i
[1+]
=
-}

Material ) Material
{shingles) (brick) {glass)
Effect

Mot dd thi v& dién hinh, dugc tao ra béng cach st dung chuc nang tién ich

JavaScript renderGraph.createBasicView , chtra cac dbi twong sau day:
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-y

ClearBuffer  TreeTraversal State Set

General-Purpose Render Graph Render Graph Root

Viewport

State Set

v DrawPass DrawPass
: DrawContext
To root of transform graph ' (performance) (z-ordered)
: | |
e — e
% +
Parentchild relationship
------ Reference
DrawlList Drawlist

(performance) (transparency)

Cac ddi tuong trong biéu do vé lai duge di qua (c6 nghia 13, doc va thyc thi)
tir trén xudng dudi, tir tréi sang phai (theo uu tién). Pay la mot giai thich ngan gon

v€ nhitng tadc vu dugc thuc hién boi cac doi tugng trong biéu do nay vé dién hinh:

+ Cac Viewport dbi turgng thiét 1ap khu vuc hinh chir nhét trén man hinh noi
dung hinh tiép theo s& xay ra (v& d6 thi c6 thé co nhiéu d6i twong viewport). Céac
thiét 1ap cua Viewport dbi tuong duoc thira huong boi 16p con ctia minh trong vé do

thi.

+ Céc ClearBuffer ddi twong x6a sach bd dém hién tai-trong trudng hop nay,

man hinh.

+ Céc TreeTraversal ddi tugng di qua cac bién ddi d6 thi va cho biét thém
moi yéu td thu hut cho mot hodc nhiéu danh sach rut ra, nhu thé hién trong biéu dd
du6i day. D6 thi v& tiéu chuan c6 hai danh sach rat ra: mot cho hiéu ning dyng

hinh qua st dung cho cac vat li¢u mo duc va mot cho céc z-ra 1énh dung hinh thong
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qua, duoc st dung cho vat lidu trong sudt. Cac TreeTraversal ddi twong thuc hién
mot s6 kiém tra 1a n6 di cac bién doi do thi, c6 hiéu qua bo qua déi twong ma khong
duogc tra lai. Vi du, néu mot bién ddi cua visible thong sb 1a FALSE, d6 1a bo qua,
va khong c6 yéu té thu hit duogc tao ra cho cac ddi twong lién quan dén hinh dang
ciia n6. . Néu culling tham sb cho cac chuyén d6i dugc thiét 1ap 13 TRUE, cac
TreeTraversal ranh gi6i str dung hop tinh toan dé xac dinh xem cac bién d6i cua 16p

con dugc chura trong khu vuc xem cua DrawContext cho cac lién két DrawlList .

+ Céc StateSet render cac ddi twong thiét 14p cac pham vi khac nhau duoc
thira ké boi cac 16p con. Vi du, StateSet d6 1a cha me cua z-ra 1énh DrawPass dbi

tugng lugt vé pha tron alpha (cho minh bach).
+ MO&i DrawPass dbi tugng cua nd DrawList , do d6 cé tit ca cac yéu té thu

hut tap hop boi cac TreeTraversal dé vuot qua diéu do.

Performance DrawList Transparency DrawList

DrawElement
(1) I
DrawElement

DrawElement
Material Material
shingles (glass)

Material

{brick)
aterla

(wood)

Nguyén Hitu Toan - Lép CT1001 33



Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

CHUONG 4: UNG DUNG MO PHONG SU DUNG 03D
PLUGIN

4.1 Nhu ciu mé phéng 3D

Cong nghé 3D hién nay, di c6 mit hau hét trong moi ing dung cua doi
song, 3D di duoc ung dung trong: thiét ké kién truc, ndi ngoai that, gian hang, hoi
cho , Thiét ké miu 3D, nit trang, thiét ké game 3d, phim hoat hinh 3d, quing céo,

dién anh, gido duc, mé phong thuc té 4o .......

Vé6i cong nghé 3D gitp ngudi thiét ké co thé xay dung, mo ta nhiéu dic
trung cta hé thong co, mot khi xay dung xong mo hinh, nguoi thiét ké cé thé tién
hanh m6 phong dét cac luc (ngﬁu lyc, trong luc, luc tap trung, lyc ma sat v.v) lén
mo hinh dé khao sat.

Cho phép mo phong nhiéu dang lién két co ban nhu lién két thanh, khép
quay, toi, rinh truot hay cac lién két phirc tap nhu banh ring, motor, co cdu chap
hanh, 16 xo thang, 15 xo xo0an, giam chan v.v. Thyc hién hiéu chinh qua trinh mo
phong voi nhimg cong cu tac dong 1én ddi twong véi cac rang budc cho trude. Co

thé hiéu chinh cac tham s trong nhitng diéu kién méi truong khac nhau.
C6 thé thuc hién, dung, hiéu chinh lai qua trinh mo phong tai bat ky thoi
diém nao
Kha ning mo hinh hoa cho cac phuong phap phén tich . Két qua co thé xuat
ra dudi dinh dang vector, gia tri sb hay dd thi vé6i cac hé don vi khac nhau.
Giam chi phi trong thiét ké tao mau.
C6 thé phan tich két cau tinh cho két qua biéu dd ndi luc, md phong qua

trinh thudng gap trong cudc séng nhu tiép xuc, va cham, ma sat.
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4.2 Xay dung mo phdong twong tac vat ly sir dung O3d Plugin

M6 phéng vé luc diy cua pittdng
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M6 phéng vé chuyén dong cia ddi tuwong
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4.3.1 M3 ngudn minh hoa

Tao tham chiéu va thiét 1ap kich thuéc cho ddi tuong

function setClientSize () {

var newWidth = g.client.width;
var newHeight = g.client.height;

if (newWidth != g.o3dWidth || newHeight != g.o3dHeight) {
g.o3dWidth = newWidth;
g.o3dHeight = newHeight;

// Create a perspective projection matrix (tao mot tham chieu diem

trong ma tran)

g.viewInfo.drawContext.projection = g.math.matrix4.perspective (
g.math.degToRad (45), g.o3dWidth / g.o3dHeight, 0.1, 5000);

// Sets a new area size for arcball. (thiet lap kich thuoc cho qua?

cau)

g.aball.setAreaSize (g.o3dWidth, g.o3dHeight);
}

Tao ra mdt do thi va cai dat nén mau

// Create the render graph for a view. (tao ra 1ldo thi)

g.viewInfo = o3djs.rendergraph.createBasicView (
g.pack,
g.client.root,
g.client.renderGraphRoot) ;

// Set the background color to black. (cai dat nén mau den)
g.viewInfo.clearBuffer.clearColor = [0, 0, 0, O0];

// Set states for shards. (thiet lap gioi han cho manh)
g.viewInfo.zOrderedState.getStateParam('CullMode') .value =
g.o3d.state.CULL NONE;

.viewInfo.zOrderedState.getStateParam('DestinationBlendFunction') .value

g.o3d.State.BLENDFUNC ONE;
g.viewInfo.zOrderedState.getStateParam('ZWriteEnable') .value = false;

g.viewInfo.performanceDrawPass.sortMethod = g.o3d.DrawList.BY PRIORITY;

g.lastRot = g.math.matrix4.identity();
g.thisRot = g.math.matrix4.identity();

var root = g.client.root;
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Tao ra tham s6 cho cac vi tri mat trd1 va mat ctia chung ta ¢ thé nhin duoc

// Create a param for the sun and eye positions that we can bind(tao
ltham so cho cac vi tri mat troi va mat cua chng ta co the nhin dc) )

// to auto update a bunch of materials. (de tu dong thiet lap cac nguyen
vat lieu)

g.globalParams = g.pack.createObject ('ParamObject');

g.sunPosParam = g.globalParams.createParam('sunPos', 'ParamFloat3');
g.sunPosParam.value = [1000, 200, 100];
g.eyePosParam = g.globalParams.createParam('eyePos', 'ParamFloat3');

updateViewFromCamera () ;

g.aball = o3djs.arcball.create (100, 100);
setClientSize () ;

g.client.setRenderCallback (onRender) ;

Tao ra vat liéu

// Create Materials. (tao vat lieu)
var effectNames = [
"noTexture",
"dayOnly",
"nightAndDay",
"mask",
"energy",
"atmosphere"
1
g.materials = [];
for (var ii = 0; ii < effectNames.length; ++ii) {
var effectName = effectNames[ii];
var effect = g.pack.createObject ('Effect');
effect.loadFromFXString (document.getElementById (effectName) .value) ;
// Create a Material for the effect. (tao ra lvat lieu cho hieu luc)
var material = g.pack.createObject ('Material');

// Apply our effect to this material. The effect tells the 3D
hardware (ap dung hieu ung)

// which shader to use. (do bong)

material.effect = effect;

// Set the material's drawList (thiet lap cac tai lieu cua drawlist)
material.drawlList = g.viewInfo.performanceDrawList;

// This will create the effects's params on the material. (dieu nay
tao ra cac hieu ung tren vat lieu)
effect.createUniformParameters (material) ;

Nguyén Hitu Toan - Lép CT1001 38




Dé dn tot nghiép — Tim hiéu vé 03D Plug-in API va teng dung

Tao ra nang luong két cau

// Create energy texture(s) (tao ra nang luong ket cau)

{

var dots = [ O, 1, O, 1, O, O, 1, O,
i, 0, 0, 1, 0, 1, 0, O,
i, 0, 1, 0, 0, O, 1, O,
o, 1, 0, 1, 0, 0, 1, 0 1;
var texture = g.pack.createTexture2D (3,
dots.length,
g.o3d.Texture.XRGBS8,
1,
false);
var pixels = [];
for (var yy = 0; yy < dots.length; ++yy) {
for (var xx = 0; xx < 3; ++xx) {
var pixelOffset = (yy * 3 + xx) * 3;
var color = (xx == 1) ? dotsl[yy] : O;
for (var cc = 0; cc < 3; ++cc) {
pixels[pixelOffset + cc] = color;
}
}
}
texture.set (0, pixels);
g.energySampler.texture = texture;
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Tao mot hinh cau cho trai dat

// Create a sphere at the origin for the earth. (tao mot hinh cau cho trai
dat)
var earth = o3djs.primitives.createSphere (g.pack,
g.noTextureMaterial,
25,
50,
50);
// Get a the element so we can set its material later.
.earthPrimitive = earth.elements[0];
.atmosphereState = g.pack.createObject ('State');
.atmosphereState.getStateParam('AlphaBlendEnable') .value = true;
.atmosphereState.getStateParam('SourceBlendFunction') .value =
g.o3d.State.BLENDFUNC_SOURCE_ALPHA;
.atmosphereState.getStateParam('DestinationBlendFunction') .value =
g.o3d.State.BLENDFUNC_INVERSE_SOURCE_ALPHA;
.atmosphereState.getStateParam('ZWriteEnable') .value = false;
.atmosphereMaterial.state = g.atmosphereState;

Q Q Q QY

Q Q

.root = g.pack.createObject ('Transform');

.root.parent = g.client.root;

.earth = g.pack.createObject ('Transform');

.earth.addShape (earth);

.earth.parent = g.root;

// Create a sphere at the origin for the atmosphere. (tao hinh cau tai
nguon goc cua khi quyen)

Q Q QQQ

var atmosphere = o3djs.primitives.createSphere (g.pack,
g.atmosphereMaterial,
26,
50,
50) 7

g.atmospherePrimitive = atmosphere.elements[0];

g.atmospherePrimitive.priority = 1;

g.atmosphere = g.pack.createObject ('Transform');

g.atmosphere.addShape (atmosphere) ;

g.atmosphere.parent = g.root;

g.energyShape = createEnergyShape (g.pack,

g.energyMaterial,
g.ENERGY WIDTH,
g.ENERGY HEIGHT) ;

addEnergyShard(o, 0, 1, 1, [1, 1, 1, 11);
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KET LUAN

Linh vuc d6 hoa 3D ngay cang phat trién va c6 nhiéu déng gép quan trong
trong cudc séng ciia con ngudi. Nhu cau tao ra cac thé gidi a0 3 chidu ngay cang
nhiéu. Véi dé tai “Tim hiéu vé mot 3D Plug-in va tmg dung”, khoéa ludn nay da
trinh bay duoc tong quan vé cac ky thuat dd hoa 3 chiéu co ban, trong dé tap trung
di sau vao nghién ciru va xay dung mo phong cac tuong tac vat Iy, moé phong vé dia
ly, stt dung vé 3D Plung-in. Budc di dau tién dé tao ra cac ing dung c6 quy md lon

hon va hoan thién hon.

Trong twong lai em s& tiép tuc nghién ctru thém dé c6 thé hoan thién hon nira
vé giao dién va tinh nang cta chuong trinh nham trd thanh mét san phdm thuong
mai hoan thién, mang tinh chuyén nghié¢p cao.

Tuy nhién do han ché vé diéu kién va thoi gian, khoa luan s& khong thé
tranh khoi nhitng thiéu x6t. Kinh mong duogc sy dong gop ¥ kién cua thay co va cac
ban dé em co6 thé hoan thién hon dé tai nghién ctru cia minh trong dot lam khoa

luan tot nghiép nay.

Em Xin tran trong cam on!
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