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Mé dau

Ngay nay cong nghé thong tin va dic biét 1a cac tmg dung d6 hoa 3 chiéu
Ngay cang phat trién manh m&. Ung dung pho bién nhét ctia d6 hoa 3 chiéu chinh
la Game — linh vuc cong nghé thong tin mang lai nhiéu loi nhuén nhat, ngoai ra
1a mét sb cac linh vuc khac nhu 1a y hoc, xay dung... V&i mong mudn tiép can
va phat trién linh vuc db hoa 3 chiéu dé giai quyét mot sb bai toan trong thuc té,
em di tim hiéu vé thu vién d6 hoa ma ngudn mo Ogre.

Bai toan thuc té dit ra cho mot cong ty xay dung la: cong ty mudn ban
mot hodc nhiéu cin nha nhung ching con dang duoc xay dung, thé nén nguoi
mua khong thé xem trudc cin nha ciia ho dugc. Dé giai quyét bai toan nay ta s&
ding Ogre dé do hoa 1 cin nha 3D va cho phép nguoi ding c6 thé di lai va xem
toan bo ndi thit ctia can nha trong tuong lai.

Dd 4n duogc chia lam 4 chuong:

Chuong 1: Pua ra céi nhin tong quan vé k¥ thuét do hoa.

- Chuong 2: Tim hiéu k§ hon vé mét s6 k¥ thuat tmg dung trong do hoa 3D.
~ Chuong 3: Tim hiéu téng quan vé vé thu vién d6 hoa mi ngudn mo Ogre.

_ Chuong 4: Xay dung chuong trinh dé giai quyét bai toan dit ra.

Nguyén Phi Hing - Lép CT901 4



Dé dn tot nghiép — Tim hiéu vé mét so kj thudt do hoa 3D va teng dung

CHUONG 1: Tong quan vé ky thuit do hoa

1.1 Céac khai niém tong quan ciia k§ thuit do hoa may tinh

Definition (1SO): Phuong phap va cong nghé chuyén doi dit liéu tir thiét bi

d6 hoa sang may tinh.

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

Computer Graphics (K¥ thudt do hoa mdy tinh) 1a mét linh vuc ctia Cong
nghé thong tin ma & d6 nghién ctru, xay dung va tap hop cac cong cu (md hinh ly
thuyét va phan mém) khac nhau: kién tao, xay dung, luu trit, xir Iy cdc mé hinh
(model) va hinh anh (image) ctia dbi tuong. Cac mé hinh (model) va hinh anh
nay c6 thé 1a két qua thu duoc tir nhitng linh vuc khic nhau cta rat nhiéu nganh

khoa hoc (vat 1y, todn hoc, thién van hoc...)
Computer graphics xir 1y tat ca cac van dé tao anh nhd mdy tinh.

1.2 Cac ky thuit d6 hoa
1.2.1 K§ thuit @6 hoa diém
~ Céc md hinh , hinh 4nh cia cac ddi tugng dugc hién thi thong qua timg
pixel (tng mau rdi rac).
_ Pic diém: o thé thay doi thudc tinh

. Xo4& di tirng pixel cua md hinh va hinh anh cac déi tuong.

. Cac m6 hinh hinh anh dugc hién thi nhu mot luéi diém (grid) céc pixel

roi rac.

+ Tung pixel déu c6 vi tri xac dinh, dugc hién thi vd1 mot gia tri ro1 rac

(s0 nguyén) céac thong s6 hién thi (mau sac hoac do sang)
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. Tap hop tit ca cac pixel cua grid cho ching ta mé hinh, hinh anh ddi

tugng ma ching ta mudn hién thi.

Hinh 1.1 Anh d6 hoa diém

Phuong phap dé tao ra cac pixel

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

~ Dua trén cac ly thuyét mo phong (Iy thuyét Fractal, v.v) dé xay dung nén

hinh 4nh m6 phong su vat.
_ Phuong phap roi rac hoa (s6 hoa) hinh anh thuc cia d6i tuong.

~ C6 thé stra d6i (image editing) hodc xtr 1y (image processing) mang cic
pixel thu dugc theo nhimg phuong phap khac nhau dé thu dugc hinh anh

dic trung cta ddi tuong.

1.2.2 K§ thuit @b hoa vector

o hinh
5 hoa

\lt bia

Hinh 1.2 M6 hinh dd hoa vector
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~ M5 hinh hinh hoc (geometrical model) cho md hinh hoic hinh anh cua déi

tuong.

- Xac dinh céc thudc tinh ciia m6 hinh hinh hoc nay.

~ Qua trinh t6 trat (rendering) dé hién thi timg diém ctia mé hinh, hinh anh

thuc caa d6i tuong.

C6 thé dinh nghia dd hoa vector: D6 hoa vector = geometrical model +

rendering.

So sanh d6 hoa diém va do hoa vector

Db hoa diém(Raster Graphics)

- Hinh anh va mo hinh cua cac vat
thé duoc biéu dién boi tap hop
cac diém cua ludi (grid)

- Thay ddi thudc tinh cia céc pixel
= thay d6i timg phan va ting
cung cua hinh anh.

- Copy duoc cac pixel tir mot hinh

anh nay sang hinh anh khac.

D6 hoa vector(Vector Graphics)

- Khéng thay dbi thudc tinh cua

ting diém tryuc tiép

~ Xir 1y voi ting thanh phan hinh

hoc co s& cua nd va thuc hién
qua trinh t6 trat va hién thj lai.

Quan sat hinh anh va mé hinh
ctia hinh anh va sy vat ¢ nhiéu
goc do khac nhau bang cac thay

do1 diém nhin va goc nhin.

Vi du vé hinh anh d6 hoa vector
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Skin Hair Render and Touch
Hinh 1.3 Vi du vé d6 hoa vector
1.2.3 Phan loai clia @6 hoa may tinh

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

CAD/CAM System

Kién tao D6 hoa minh hoa
dd hoa
Do hoa hoat hinh va

s ngh¢ thuat
K¥ thuat d6 hoa

Xir 1y 4nh

K¥ thuat nhan dang

K¥ thuat phan tich va
tao anh
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Phan loai theo hé toa do

K¥ thuat db hoa 2 chiéu
K¥ thuat dd hoa
K¥ thuat dd hoa 3 chiéu

_ KJ thudt d6 hoa 2 chiéu: 1a ky thuat d6 hoa may tinh st dung hé toa do hai
chiéu (hé toa d6 thing), str dung rat nhiéu trong k¥ thuat xir Iy ban do, do
thi.

_ Ky thudt @6 hoa 3 chiéu: 1a k¥ thuat d6 hoa mdy tinh sir dung hé toa do ba
chiéu, doi hoi rat nhiéu tinh toan va phirc tap hon nhiéu so véi ki thuat dd

hoa hai chiéu.
Céac linh vyc cua do hga may tinh:

- K¥ thuat xur Iy anh (Computer Imaging): sau qua trinh xtr 1y anh cho ta anh
s6 clia d6i tuong, Trong qua trinh xir 1y 4nh sir dung rat nhiéu cac ky thuat
phuc tap: k¥ thuat khoi phuc anh, k¥ thuat 1am ndi anh, k¥ thuat xac dinh
bién anh.

~ Ky thuat nhan dang (Pattern Recognition): tir nhitng anh mau c6 san ta
phan loai theo cac truc, hodc theo cac ti€u tri dugc xac dinh tur trude va
bang céac thuat toan chon loc dé cso thé phan tich hay tong hop c4 anh gbc,
cac anh gdc nay dugc luu trong mot thu vién va can cr vao thu vién nay ta
xay dung duoc cac thuat giai phén tich va to hop anh.

~ K§ thuat tong hop anh (Image Synthesis): 1a linh vuc xdy duyng mé hinh va
hinh anh cua cac vat thé dua trén cac doi tuong va mbi quan hé gitra

chung.
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- Cac hé CAD/CAM (Computer Aided Design/Computer Aided
Manufacture System): k¥ thuat 6 hoa tap hop cac cong cu, cac k¥ thuat
trg giup cho thiét ké cac chi tiét va cac hé théng khac nhau: hé théng co,

hé thdng dién, hé thdng dién tir. ..

- D6 hoa minh hoa (Presentation Graphics): gom cac cong cu gitp hién thi
cac so liéu thi nghiém mot cach truc quan, dua trén cdc ma do thi hodc cac

thuat toan co6 san.

_ P06 hoa hoat hinh va ngh¢ thuat: bao gém cac cong cu giap cho céc hoa si,
cac nha thiét ké phim hoat hinh chuyén nghiép lam céc k¥ x4o hoat hinh,
v€ tranh... vi du: phén mém Studio, 3D Animation, 3D Studio Max.
1.2.4 Cac tng dung tiéu bicu ciia ky thuit do hoa

P6 hoa may tinh 1a mot trong nhimng linh vuc 1y thi nhat va phat trién
nhanh nhét ciia tin hoc. Ngay tir khi xuét hién n6 da c6 strc 16i cudn manh liét,
cudn hit rat nhiéu nguoi & nhiéu linh vuc khac nhau nhu khoa hoc ngh¢ thuat,
kinh doanh, quan 1y...Tinh hap dan cta nd c6 thé duge minh hoa rat truc quan

thong qua cac trng dung cua no.
- Xay dung giao dién nguoi dung (User Interface):

Giao dién d6 hoa thuc su 1a cudc cach mang mang lai su thudn tién va
thoai mai cho nguodi dung Uimg dung. Giao dién WYSIWYG va WIMP dang
duoc da sd ngudi dung ua thich nhir tinh than thién, d& st dung ctia né.

_ Tao céc biéu do trong thuong mai, khoa hoc, k¥ thuat

Céc tmg dung nay thuong dugc dung dé tom lugc cac dit liéu vé tai chinh,
théng ké, kinh té, khoa hoc, toan hoc... giap cho nghién ctru, quan ly... mot céac
c6 hi¢u qua.

- Ty dong hoa van phong va ché ban dién tir

Nguyén Phi Hing - Lép CT901 11
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_ Thiét ké véi su trg giup cia may tinh (CAD _CAM)

- Linh vyc gidi tri, ngh¢ thuat va mo phong

Diéu khién cac qua trinh san xuat (Process Control)

Linh vuc ban d6 (Cartography)

Giao duc va dao tao

Nguyén Phi Hing - Lép CT901
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CHUONG 2: Mot s6 k¥ thuit wng dung trong do hoa 3D

2.1 Cac phép bién do6i hinh hoc ba chiéu
2.1.1 H@ toa @ thuin nhat
_ Hé toa d¢ thuan nhat: (Homogeneous Coordinates) : Mdi diém (X,y,z)
trong khong gian Descartes dugc biéu dién béi mot bd bon toa do trong

khdng gian 4 chiéu thu gon (hx,hy,hz,h). Nguoi ta thuong chon h=1.

_ CAac phép bién ddi tuyén tinh 1a t6 hop cua cac phép bién ddi sau : ti I8,
quay, bién dang va dbi xtimg. Céac phép bién doi tuyén tinh co c4c tinh chat

Sau :
. Gbc toa @6 1a diém bat dong
. Anh cta dudng thang 1a duong thang
. Anh cta cac dudng thiang song song 1a dudng thang song song
+ Baéo toan ty 1¢ khoang cach
. Tb hop cac phép bién ddi co tinh phan phodi

Ma trén bién ddi tong quat trong hé toa do thuan nhat (4x4)

a b c p a b ¢ 0
d e f q -1d e f O
ha =
[}g i yt— g i j 0
Il m n s dx dy dz 1
2.1.2 Phép tinh tién
1 0 0 0
<|/0 1 0 O
,dy,d
L oxdy.dz 0O 0 1 0
dx dy dz 1
k'+ k.Txdydz_]

k v 2z 1+F v z 1.Jexdy,dz_+ f+dx y+dy z+dz 1
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2.1.3 Phép ty 18

Sx 0 0 O
0 S

Ts = y 00
0 0 Sz O
0O 0 0 1

Kk
Ky 215k y 2 1T

= ksx ySy zsz 1]
Vi Sx, Sy, Sz 13 c4c hé s ty 1é trén céc 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

—|<+yd+gz bx +y+iz cx+fy+z 1:

2.1.5 Phép quay 3 chiéu

- Quay quanh truc Oz
cosp sing 0 O
tz_— —sing cosp 0 O
-] o 0 10
0 0 01
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- Quay quanh truc Ox

1 0 0
0 cos¢g sing
0 -sing cos¢
0 0 0

I+

O O O

- Quay quanh truc Oy

cosd —sin@

[ °

0

1
sind 0 cosé
0 O 0

O O O

2.1.6 Phép doi xing
- Qua mat phéng toa do

¢Ox_ Mr& =

o
o O +— O
1

[
L o

¢Ox Mr¢ =

o
O B O O O O O

O 0O o0 Fr oo o R
o

«Oy I Mr¢ =

HOOOIII—‘OOOHOOO

o O —» O
I
[HEN
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- Qua cac truc

1 0 0 0

0 -1 0 0
Mx =

0 0 -10

0 0 0 1]

-1 0 0 O]

0 1 0 O
My =

0 0 -10

0 0 0 1

(-1 0 0 O]

0 -1 00
Mz =

0 0 1 0

0 0 0 1]

- Qua géc toa do

-1 0 0 O

0 -1 0 O
Mo =

0 0 -1 0

0O 0 0 O

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

Pinh nghia vé phép chiéu

Mot cach tong quat, phép chiéu 13 phép chuyén doi nhimg diém cta d6i
tuong trong hé théng toa do n chiéu thanh nhirng diém trong h¢ théng toa do co
s6 chiéu nho hon n.

Dinh nghia vé hinh chiéu

Anh cua dbi tuong trén mat phrfmg chiéu duoc hinh thanh tur phép chiéu
boi cac duong thang goi 1a tia chiéu (projection) xuét phap tir mot diém goi 1a
tam chiéu (center of projection) di qua cac diém cua ddi twong giao voi mat

chiéu (projection plan)
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Céc budc xay dung hinh chiéu
_ Pdi tuong trong khong gian 3D véi toa do thuc duoc cit theo mot khong
gian xac dinh goi la view volume.
_ View volume duogc chiéu 1én mat phéng chiéu. Dién tich choan boi view
volume trén mit phang chiéu dé sit cho chlng ta khung nhin.

- La viéc anh xa khung nhin vao trong mét cong nhin bat ky cho trudc trén

man hinh dé hién thi hinh anh.

TOA PO TOA DO THEO KHUNG TOA PO
THUC 3D VUNG CAT NHIN THIET BI
CAT THEO VIEW PHEP CHIEU PHEP BIEN POI on
> VOLUME > TREN MAT »  CONG NHIN CUA >
PHANG CHIEU TOA PO THIET BI

Hinh 2.1 M6 hinh nguyén 1y cia tién trinh biéu dién ddi tugng 3D

2.2.1.1 Phép chiéu song song (Parallel Projections)

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

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

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

toa do c6 gia tri bang 0. Thuong dung mat phang z=0, ngoai ra x=0 va y=0.

Ung v&i moi mit phang chiéu ta ¢6 mot ma tran chiéu tuong Gng.

Nguyén Phi Hing - Lép CT901 17
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1 000 0 00O 1 000
-10 0 0O -101 00 -0 1 00
Iy = Ix= I =
0010 0010 0 00O
0 0 01 0001 0 001
\‘-R‘*T 'Di.-mn;:i.n:-u

Hinh 2.2 Phép chiéu tryc giao
Thong thudng thi ngudi ta khong st dung ca 6 mit phiang dé suy dién
nguoc hinh cua mdt doi tuong ma chi st dung mdt trong ) chang nhu: hinh

chiéu bﬁng, dimg, canh.

Ca sau goc nhin déu c6 thé thu dugc tir mot midt phang chiéu thong qua

cac phép bién d6i hinh hoc nhu quay, dich chuyén hay 1ay d6i xing.

Vi du: gia str chiing ta c6 hinh chiéu béng trén mat phang z=0, v&i phép

quay dbi tuong quanh truc mot goc 90 sé& cho ta hinh chiéu canh.

Dbi véi cac dbi twong ma cac mit cua 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. Mubn nhin vat thé chinh xac hon ngudi ta phai hinh thanh phép chiéu
thong qua viéc quay va dich chuyén d6i trong sao cho miat phang do song song

v&i cac truc toa do.

Hinh cta ddi twong qua phtic tap can thiét phai biét cac phan bén trong
ctia ddi twong doi lic chung ta phai tao mat cat ddi tuong.
2.2.1.1.2 Phép chiéu truc luong (Axonometric)

Phép chiéu truc luong 1a phép chiéu ma hinh chiéu thu dugc sau khi quay
d6i tuong sao cho ba mit ctia dbi twong duoc trong thy rd nhét (thudng mit

phang chiéu 1 z=0).
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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 phoi canh 13 phép chiéu ma cac tia chiéu khong song song voi
nhau ma xuét phat tr mot diém goi 13 tdm chiéu. Phép chiéu phdi canh tao ra
hiéu tmg vé luat xa gan tao cam giac vé do sau ctia ddi tuong trong thé gidi that

ma phép chiéu song song khong 1t ta duoc.

Cac doan thang song song ciia mo hinh 3D sau phép chiéu héi tu tai mot
diém goi 12 diém triét tiéu (vanishing point).

Phan logi phép chiéu phoi canh dua vao tam chiéu - Centre Of Projection

(COP) va mit phang chiéu - projection plane
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Z-axis vanishing point

\

\

z-axis vanishing point

Mot tim chidu Hai tam chiéu Ba tam chiéu

1 point Perspective 2 point Perspective 3 point Perspective
Hinh 2.3 Phép bién d6i phdi canh

2.2.1.2.1Phép chiéu phéi canh mot tam chiéu

Gia st khi mat phéng duoc dat tai z =0 va tam phép chiéu nam trén truc z,
cach truc z mot khoang zc = -1/r.

Néu ddi tuong ciing ndm trén miat phang z = 0 thi ddi twong s& cho hinh
anh that.

Phuong trinh bién doi:

[ Xy z1][Tr]=[xy z rz+l]

Ma tran bién doi mot diém phdi canh [ Tr ] ¢6 dang:

Nguyén Phi Hing - Lép CT901 20
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Hinh 2.4 Phép chiéu phéi canh mot tam chiéu
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Hinh 2.5 phép chiéu phéi canh hai tim chiéu
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Hai tam chiéu: [-1/p 0 0 1]va[0 -1/q 0 1]
Piém triéu tiéu (VP — Vanishing point) tuong tmg trén 2 truc x va y la
diém: [1/p 0 0 1]va[0 1/q 0 1].
2.2.1.2.3Phép chiéu phdi canh ba tdm chiéu

¥

i‘u"l‘-"{y=‘|ﬂ}

VP (z=10)

Hinh 2.6 Phép chiéu phdi canh ba tdm chiéu
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foar + o fa.1r ]
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0001/ ]0 001 000 1
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©x+ay+rz+1_ @x+qy+rz+1_ @x+qy+rz+1_

Ba tam chiéu: trén truc x tai diém [-1/p 0 0 1], ytai diém [0 -1/q 0 1]
vaztai diém[0 0 -1/r 1]

Piém triét tieu — VP sé& twong tng voi cac gia tri:

[/p001],[]01/q01][00 1r1]
2.2.2 Chiéu sang va to béng

Khi biéu dién cac ddi tuong 3 chiéu, mét yéu té khong thé bo qua dé ting
tinh thuc cua dbi tuong dé 1a tao bong sang cho vat thé. Bé thirjc hién duoc diéu
nay, chlng ta can phai lan luot tim hiéu cac dang nguén sang co trong tu nhién,
cling nhu céc tinh chat dic trung khac nhau ctia mdi loai nguén sang.
2.2.2.1 Ngudn sang xung quanh

Anh sang xung quanh 13 mtic 4nh sang trung binh, ton tai trong mét ving
khén gian. Mot khong gian 1y tudng 1a khén gian ma tai d6 moi vat déu dugc
cung cAp mot luong anh sang 1én bé mit 1a nhu nhau, tir moi phia & moi noi.

Thong thudng anh sang xung quanh duoc xac dinh voi mot muic cu thé goi 1a
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muc sang xung quanh cua vung khong gian ma vat thé do cu ngu, sau dé ta cong
voi cuong do sang co dugc tur cac nguon sang khac dé cd duge cuong d sang

cudi cung 1én mdt diém hay mdt mat cua vat thé.

Vector phap tuyén ciia mit . _ .
cdorphap tuy e Anh sang phan x

VAN

Anh sang pha Anh sang toi ,
Anh sang to

Hinh 2.7. Su phan xa cia anh sang

2.2.2.2 Ngubn sang dinh hudng

Nguén sang dinh huéng gidng nhu nhitng gi ma mit troi cung cp cho
ching ta. N6 bao gdm mét tip céc tia sang song song, bat ké cudng do cla
ching co giéng nhau hay khong. Co hai loai két qua cta 4nh sang dinh huéng
khi chiing ta chiéu dén bé mit 1a: khuéch tan va phan chiéu. Néu bé mat phan xa
toan bd (giéng nhu trong guong) thi cdc tia phan xa s& c¢6 huéng nguoc voéi
huéng cua goc téi. Trong trudng hop nguoc lai, néu bé mat 1a khong phan xa
toan phan (c6 do xam, xu xi) thi mot phan cac tia sang s& bi téa di cac hudng
khac hay bi hép thu, ph?m con lai thi phan xa lai, va lugng anh sang phan xa lai
nay ty 1& voi goc t6i. O day chung ta s& quan tdm dén hién tuong phan xa khong

toan phan vi day 13 hién tuong phd bién.
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Vector phap tuyén clia mit Vector phap tuyén cua mit
Anh sang phan Anh sing téi
Anh sang phan xa Anh sang tai
M A
(a) (b)

Hinh 2.8. Su phan xa khong toan phan ctia anh séng

Trong hinh 2.8 thé hién sy phan xa anh sang khong toan phan. D6 dam nét
clia céc tia 4nh sang t6i thé thién cuong do sang cao, dd manh cua cac tia phan
xa thé hién cudng do sang thip. Néi chung, khi bé mit 13 khéng phan xa toan
phan thi cudng d6 cua anh sang phan xa ludn bé hon so véi cudng do cua anh
sang toi, va cuong do cua tia phan xa con ty 1€ véi gbée gifia tia téi véi vector
phap tuyén cta bé mit, néu goc nay cang nho thi cuong do phan xa cang cao. O
day ta chi quan tdm dén thanh phan 4nh sang khuéch tan va tam bo qua hién

tuwong phan xa toan phan.

Néu goi 0 1a gbc giira tia téi v6i vector phap tuyén ciia bé mit thi Cos(0)

phu thudc vao tia téi a va vector phap tuyén ctia mit n theo cong thuec:

1}

a.
al{n

Trong cong thirc trén Cos(0) bang tich vé hudng ctia a va n chia cho tich

Cos@ =

(*)

a8}
]|

d6 16n cia ching. Néu ta da chuan héa do 16n cua cac vector a van vé 1 tur trudc

thi ta c6 thé tinh gia tri trén mot cach nhanh chéng nhu sau:

Cos(0) = tich v6 huéng clia @ va fi = aX*NX+ay*ny+az*n.z
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Vi Cos(0) co gia trj tir +1 dén -1 nén ta c6 thé suy ra cong thirc tinh cuong

d6 cua anh sang phan xa la:
Cudng do AS phan xa = Cudng do AS dinh huéng * [Cos@ +1/2° (**)

Trong dé BIOS (9:+ 1/ 2: c6 gia tri trong khoang tir 0 dén 1. Vay qua
cong thirc (*) va (**) chiing ta ¢ thé tinh dugc cuong do cua anh sang phan xa
trén bé mat khi biét duoc cuong do cua anh sang dinh hudng ciing nhu cac
vector phap tuyén ctia mit va tia t6i.
2.2.2.3 Nguén sang diém

Ngudn sang dinh huéng 13 twong duong véi ngudn sang diém dit ¢ vo tan.
Nhung khi nguén sang diém duoc mang dén gan d6i tuong thi céc tia séng tir nd
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 xubng 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 c6 toa
do 12 €, Y,,2,  va ngudn sang diém c6 toa do 13 (plx, ply, plz) thi 4nh sang s&

roi dén diém dang xét theo vector €, — plx, y, — ply, z, - pIz: hay tia téi:

a=QIx—x,, ply-y,, plz—z, _

Tir d6 cudng do sang tai diém dang xét s& phu thudc vao Cos(0) giita n va
a nhu d4 trinh bay trong ngudn sang dinh huéng.
2.2.2.4 Mo hinh bong Gouraud

M0 hinh béng Gouraud 1a mét phuong phap vé béng, tao cho ddi tuong
3D c6 hinh déang cong c6 mdt cai nhin c6 tinh thuc hon. Phuong phap nay dat co
s& trén thuc té sau: di voi cac ddi twong 3D c6 bé mit cong thi nguoi ta thudng
x4p si bé mit cong cua dbi twong bang nhiéu mit da giac phang, vi du nhu mot
mit ciu cso thé xap si boi mot tp cac mit da gide phang ¢ kich thudc nhé sip

x€p lai, khi s6 da gidc xap xi tdng 1én thi tinh thuc ciia mat cau s€ tang, s€ cho ta
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cam gidc mit cau trong tron tria hon, min va cong hon. Tuy nhién, khi sé da giac
x4p xi mot mat cong ting thi khéi lwong tinh toan va luu trit ciing ting theo ty 16
thuan theo sb miat, diéu do dan dén téc do thuc hién sé& trd nén cham chap hon.
Vién dé thir 2 nay sinh 1a khi ta phong 16n hay thu nhé vt thé. Néu ta phong 16n
thi rd rang cac da gidc ciing dugc phong 16n theo cing ty 18, dan dén hinh anh vé
cac mat da giac lai hién ro va gay ra cam giac khong dugc tron min. Nguoc lai,
khi ta thu nho thi néu sb da giac x4p xi 16n thi s& dan dén tinh trang cac da giac

nhd, chéng chét 1én nhau khéng can thiét.

200 mat 450 mat 16200 mat
Hinh 2.9. So sanh vt thé véi s6 mat da giac ting dan

Pé giai quyét vin dé trén, ching ta co thé tién hanh theo phuong phép t6

boéng Gouraud. M6 hinh béng Gouraud tao cho déi twong mét cai nhin gidng nhu
13 né c6 nhiéu mit da giac bing cach v& mdi mit khéng chi véi mot cudng do
sang ma v& véi nhiéu cuong do sang khac nhau trén cic ving khac nhau, lam
cho mat phéng nom nhu bi cong. Béi thuc chit ta cam nhan duge d6 cong cua
cac mat cong do hiéu ing anh sang khi chiéu 1én mit, tai cac diém trén mit cong
s& ¢ vector phap tuyén khac nhau nén sé& dén nhan va phan xa 4nh sang khac

nhau, tir do ta s€ cam nhan duoc cac dé sang khac nhau trén cuing mdt mét cong.
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T6 bong thuong T6 bong theo Gouraud

Hinh 2.10. So séng t6 bong thuong va td6 bong Gouraud

Thuong thi méi mit da gidc c6 mot vector phap tuyén, va nhur phan trén di
trinh bay, vector phap tuyén d6 dugc dung dé tinh cudng do cia anh sang phan
xa trén bé mat cua da giac tir 6 suy ra cuong do sang cua mit. Tuy nhién mo
hinh Gouraud lai xem mét da giac khong chi c6 mot vector phap tuyén, ma mdi
dinh ctia miat da gidc lai c6 mét vector phap tuyén khac nhau, va tir vactor phap
tuyén ctia cac dinh chung ta s& ndi suy ra duoc vector phap tuyén cua ting diém
trén mat da gidc, tir d6 tinh duoc cudng d6 sang cua diém. Nhu thé, cic diém
trén cung mot mat cua da gidc s€ c6 cuong do sang khac nhau va cho ta cam giac

mit da gidc khong phai 1a mit phing ma 14 mit cong.

Vector trung binh céng bing trung
binh c¢dng cua cac vector phap
tuvén lim céin

Hinh 2.11. M6 ta vector trung binh cdng cuia cac mat
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CHUONG 3: Gi6i thiéu vé Engine OGRE
3.1 Gi6i thiéu tong quan vé OGRE
3.1.1 Lich sir phat trién
- Gan 1999

Sinbad thuc hién du an 'DIMClass' cia anh éy, du an tao ra mot thu vién
Direct3D dinh hudéng dbi tuong tuong ddi dé sur dung, n6 da tré nén tach biét
dén muc khong can dira vao Direct3D nao. Va bat dau 1ap ké hoach mot thu vién
day tham vong c6 thé 1a Hé giao tiép lap trinh ing dung (API) v6i nén tang doc

A

1ap.
- 25/2/2000

Ping ky du an ma ngudn ma, lay tén 1a OGRE. Nhung khong bat dau phat

trién vi mot vai cam két khac.
~ 2/2005

OGRE v1.0.0 "Azathoth" dugc dua ra — xem xét lai toan bo hé thong tai

nguyén, bo dém pixel phan cing, HRD, CEGui, hé thong xuat XSI.
- 5/2005

OGRE la ‘du an cua thang’ trén SourceForge.net

- 4/11/2005

Ankh dugc phat hanh nhu 13 san pham thuong mai dau tién s dung
OGRE

- 7/5/2006
OGRE 1.2 [Dagon] duoc chinh thirc phat hanh
- 25/3/2007

OGRE 1.4 [Eihort] dugc chinh thitc phat hanh
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28/8/2008

OGRE 1.6 [Shoggoth] dugc chinh thitc phat hanh

3.1.2 M@t s6 khai niém va dic diém vé OGRE

Nguyén Phi Hing - Lép CT901

Engine 1a mdt dung cu, phuong tién, dong co.

Game engine 1a tap hop cua cac bo thu vién cac ham doc 1ap cong voi hé
thong cong cu hd tro cho nhiéu cong doan trong viéc phét trién game. Thi
du nhu ngay trong cic san pham nay da c6 nhitng phan mém gitp thiét ké
mo hinh (model editor), dung man choi (level editor), trinh viét ma (script

editor) va tham chi 1a ca hé théng mo phong vat Ii.

Graphics engine 1a tap hop cua cac bo thu vién cac ham doc 1ap cong véi

hé thdng cong cu hd tro cho nhiéu cong doan trong viéc phat trién do hoa.

Ogre 1a mot engine két xuat d6 hoa ma ngudén mé (OGRE - Object-
oriented Graphics Rendering Engine) ma dugc viét va bao tri boi mot
nhom cbt 161 nho, va sy dong gop tir cong dong ciia nd. Ngudi ta danh gia

OGRE la mdt engine mé mién phi t6t nhat hién nay.

Ban c6 thé lam 1 game bang OGRE. Khong nhu mét s engine 3D khac,
chi dinh huéng vao mdét loai game, véi OGRE ban c6 thé lam ca game
“2.5D” hodc 3D néu thanh thao. Tham chi 14 1 MMORPG (Massively
Multiplayer Online Role-Playing Game - mot dang trd choi ma nhiéu
nguoi choi truc tiép nhap vai va tuong tac voi nhau trong thé gidi 40), mic
du d6 1a trén 1y thuyét vi OGRE chi chuyén vé dd hoa, néu lam 1
MMORPG ban can 1 doi gio61, thém céac thu vién am thanh, mang, cac
cong cu dé phat trién doi tuong ...vv. Mot game online trén thi truong

Viét Nam hién nay c6 st dung dd hoa tir OGRE 1a Thién Long Bat Bo.

OGRE khong phai 1a mdt game engine, ma n6 chi la mét graphics engine,

mot game engine day du can co:

30
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. Am thanh.
+ Mang.

- Ngudn vao (md hinh do hoa, cac thyc thé, thong tin giita nhiéu ngudi

choi...v.v.).
. Va cham (chuyén xu 1y vé vat Iy trong game).

- Trang chu cua engine OGRE: http://ogre3d.org

3.1.3 Céu triic quan ly canh trong OGRE

Dé quan 1y va st dung cac ddi trong, OGRE dung SceneManager (quan 1y
canh). SceneManager s& quan 1y cac d6i tugng bang mot do thi canh c6 dang hé
dang cap (hinh cdy) gbm mot nut gdc va cac nut con. 1 SceneManager trong

Ogre chiu trach nhiém vé nhiing diéu sau day:

_ Tao ra va dat vao cac doi tugng co thé di chuyén, cac dén chiéu sang, va
CAC camera trong canh, trong d6 c6 thé truy cap chiing mdt cach hiéu qua
bang mot do thi hinh cay.

- Tai va tap hop céc hinh hoc.

_ Trién khai thuc hién cac truy van canh dé cung cip cau tra 10i cho cac cau
hoi nhu 13, "Doi tuong nao dugc chtra trong mdt hinh cau duoc dat ding
tam tai mot diém dic biét & thé gi61 khong gian?"

~ Chon loc nhimng dbi tugng khong nhin thay duoc va dua nhitng ddi tuong
nhin thay vao trong nhiing hang doi hoan tra dé vé.

~ T6 chirc va lya chon (bang viéc ting khoang cach) nhitng anh sang vo
hudng tir hinh phéi canh canh c6 thé tra lai hién thoi.

~ Thiét 1ap va vé& bat ky d6 bong nao trong canh.,
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_ Thiét 1ap va v& moi dbi tuong khac trong canh, nhu nhitng hinh nén va

nhimng hop bau troi.

Bit cir th gi co thé ton tai trong mot canh dwgc quan 1y bdi scene
manager. Diéu ndy cho phép nhitng chuyén vién thiét ké cua SceneManager c6
thé tiiy chinh nhiing trang thai ctia qué trinh tao d6i twong néu can thiét. Luu y
rang "quan 1y" lién quan dén toan bo vong doi ciia cac ddi twong dugc tao ra boi
scene manager, cac kiéu quan 1y gém: tao, nhan, hity, va "hay tat ca" céc loai.
Bat ky d6i tugng nao thu dugc tir scene manager phai duoc huy do chinh scene
manager: noéi cach khac, ban khong "xoa" bat ky mdt trong sb con tro cua scene
manager tra lai cho img dung cta ban. Néu ban mudn giai phong cac di tuong
canh (scene) hodc gili sach canh cua ban bang tay ban can phai dé cho scene

manager lam cho ban.

Nhitng scene manager (quan 1y canh) ciing chinh 13 ngudn gbc cua cac nit
duoc st dung dé dinh nghia cdu trac cta biéu d6 canh. C4c scene node (n(t
canh) duoc to chic bén trong scene manager trong mot hé dang cip: mot nit

canh chi c6 1 nat bé me va co thé c6 khong hodc nhiéu nit con.

Scene manager bao dam da tao ra it nhat mot nat (c6 thé sir dung ngay):
nat canh gbc. Pay 1a nut duy nhét trong biéu d6 canh khong c6 nat bd me: nit
gbc, theo dinh nghia, khong c6 cha me. Ban khong thé huy canh nat goc. Mot
diém dic biét nita trong hé d'fmg cép cac nut do 1a khi ban tac dong dén 1 nat con
s& khong 1am anh hudéng dén nit bd me, nhung néu ban tac dong dén 1 nut bd

me thi cac nlit con sé bi tac dong theo.

Sy phan cip nut canh duge tao ra bang viée thém cac nit con vao nhimg
nut hién di co trong biéu d6 canh. Piéu nay c6 nghia rang nut dau tién ma ban
thém vao biéu d6 canh s& 1a mot nut con cua nit canh gbe. Hinh 3.1 cho thiy su

phan cap cua biéu d6 canh sau khi khi thém vai nat.
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3‘.>-»

Hinh 3.1 Trang thai b1eu d6 qua qua trinh thém 6 nut, bat dau voi 1 nat gbc trong
biéu d6 canh tréng khong va tién trién dén trang thai cudi cung

Nguoi quan 1y canh khong dua ndi dung hoac dir liéu cho cac doi tuong
trong canh khi ban tao ching, ban can phai dinh cac dbi tugng duoc tao mdi vao
mot Gt canh. NGt canh ndy khong can phai di dugc gan vao biéu d6 canh thi
ban méi c6 thé dinh kém vao noi dung cac nut; ban co6 thé dinh kém noi dung
vao bat ky nlt canh trong bat ky trang thai vao bat ¢t luc nao ban muén. Ban

cling c6 thé dinh kém nhiéu hon mét ndi dung ddi twong dén mot nit canh.

Mot diéu quan trong can dugc hiéu 1a 3 thao tac khong gian chu yéu (dich
chuyén, quay, co giin) duoc thuc hién trén cac nut canh, khong phai trén noi
dung cac d6i twong. Noi cach khac, cai di chuyén 1a nit canh, khong phai noi
dung, ndi dung chi 1a dugc cho di choi cing, nhu ban s& nhin thay trong thoi

gian ngan.
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3.2 Céhu hinh Engine OGRE
3.2.1 Yéu ciu phan mém
_ Cbng cy bién dich C++: MS's Visual C++ 6/7/7.1/8/9 hodc m&i nhat 1a C#.
Tuy nhién trong hudng dan nay toi sé hudng dan day du cach cai dat va st
dung OGRE trén MS's Visual C++ 8.0 ¢ trong bd Microsoft Visual Studio
2005 Service Pack 1.

- OGRE 1.6.1 SDK for Visual C++ .Net 2005 (8.0) SP1

_ Ogre SDK V8.0 Appwizard dé tao 1 du an c6 kiéu OGRE

3.2.2 Cac budec cai dat va chay thir nghiém
- BI: Cai dat Microsoft Visual Studio 2005 Service Pack 1. Luu y, phai ding
1a “Service Pack 17, néu ban chwa update thi sau khi cai xong Visual

Studio 2005 ban can phai update dé 1én Pack 1. Tai pack 1 tai day.
- B2: Cai dat OGRE 1.6.1 SDK for Visual C++ 8.0 SP1.

- B3: Giai nén file ogresdkwizard80 Eihort vl 4 2.zip, sau d6 vao thu muc
vira giai nén, chay 2 file: VC8 Express_Setup.js va VC8_Setup.js

- B4: Chay Microsoft Visual C++ 8.0, vao File -> New -> Project. Ban s¢
thay mot kiéu du an “OGRE SDK Application”. Chon kiéu nay, dién tén

du an, an “OK” ro1 “Finish”.
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Mew Project
Project bypes: Templates: El El
(=) Wisual C++ Yisual Studio installed templates -~
aTL e/‘
LR ﬂ Custarn Wizard
General EHWindnws Forms Application [
MFC ZAwin32 Console Application [@]ATL Project
Smart Device ﬂ"'QMFC Application _;Makeﬁle Project
Win3z 5% ASPNET wieh Service [@] ATL Server Project
Other Languages ﬁ‘ATL Server 'Web Service @ATL Smart Device Praject
Other Project Types fﬂclass Library CEACLR Empty Project
CEEmply Project ﬂglMFC Activey Cankrol
MFC OLL HIEMFC Smart Device Activel Control
“,'j'[gMFC Smart Device Application “,J"LJQMFC Smart Device DLL
mSQL Server Project EWinSZ Project
ﬁWinSZ Smart Device Project EWindows Farms Contral Library
:EEWindnws Service v
Mimimal OGRE Application For testing |
Marne: | <Enker_name> |
Location: | C:\Documents and SettingsiAdministratoriMy DocumentsiVisual Studio 2005Projects w | [ Browse. .. ]
Solution Marme: | <Enter_name = | Create direckory For solution
[ oK ] l Cancel ]

Hinh 3.2 Tao va dat tén du an OGRE
_ BS5: Tat nhién 13 4n “F5” dé bat dau build du an. Mot du an OGRE dugc

khoi tao ¢o 2 file chinh 1a .h va cham .cpp, cac ciu lénh dé ban phat trién

du an cua minh s€ dugc thém vao file .h
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<" OGRE Render Window

Current FPS: O

Hinh 3.3 Chuong trinh demo ban d4u cua 1 du an OGRE
3.3 M@t so bai hoc va cAu Iénh dd hoa 3D
Nhom phat trién OGRE c¢6 dua ra mot s6 bai hoc dé nguoi dung co thé hoc
cach st dung OGRE mot cach nhanh va hiéu qua nhat. Gdm c6 8 bai hoc co ban,
7 bai hoc trung binh, 1 bai nang cao va mot s6 bai hoc mé rong tai

http://www.ogre3d.org/wiki/index.php/Ogre_Tutorials. Qua cac bai hoc nay, cac

ban s& dugc hoc cach diéu khién camera, anh sang, vat thé, chudt, ban phim
...v.v. Ngoai ra khi cai OGRE ban c6 thé tham khao cac cdu 1énh cia OGRE
trong “OGRE API Reference”.
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Mot s6 cau 1énh @ hoa 3D

- Quay quanh truc:

virtual void Ogre::Node::rotate(const Vector3& axis, const Radian&

angle, TransformSpace relativeTo=TS_LOCAL)
axis : truc can quay quanh
angle: goc can quay theo chiéu duong

relativeTo: khong gian cua phép quay, c6 3 loai khong gian co ban la
TS_LOCAL, TS _PARENT, TS_WORLD.

+ TS _LOCAL: khong gian cuc bg, chinh 1a khong gian cua nat d6. Quay

& day la quay quanh chinh truc ctua nut do.

. TS PARENT: khong gian goc, 1a khong gian nit me ciia nut d6. Quay

¢ day la quay quanh tryc cua nit me.
+ TS WORLD: khong gian toan cuc, khéng gian chinh.
_ Tinh tién:

virtual void Ogre::Node::translate(const Vector3& d, TransformSpace
relativeTo=TS_PARENT)

- Cogian:

virtual void Ogre::Node::scale(const Vector3& scale)
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Mot doan ma vi du:

Entity* ogreHead = mSceneMgr->createEntity(""Head",
"ogrehead.mesh");

// Tai 1 file .mesh (file vat thé 3D) tir bén ngoai vao va dit tén 1a “Head”

SceneNode*  headNode = mSceneMgr->getRootSceneNode()->
createChildSceneNode();

// Tao 1 nut canh va gan nd vao nit gbc
headNode->attachObject(ogreHead);

/I Gan vt thé vao n(t

headNode->scale( 1, .5, 1);

// Co vt thé % theo truc y
headNode->rotate(Vector3( 1, 0, 0), Degree( 90));
// Quay vat thé 90° theo truc Ox
headNode->translate( Vector3( 80, 0, 0));

// Dich chuyén vat thé 80 don vi theo truc Ox
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CHUONG 4: Thuc nghiém
4.1 Phat biéu bai toan ing dung
Qua tim hiéu vé ly thuyét mot s6 k¥ thuat dd hoa 3D, véan dung kién thirc
d6 dé co thé su dung thanh thao cac k¥ thuéat dd hoa 3D ctiia mot bd thu vién do
hoa 3D mi ngudén md, qua d6 viét mot ing dung 3D vé quan 1y bat dong san,

nha cua.

Bai toan dit ra 1a khi khach hang dén mot cong ty bat dong san dé mua
nha, ho sé dugc cong ty dua ra céc catalo, anh chup vé nhirng mau nha ma cong
ty dang ban. Va sau dé khach hang c6 thé dén tan noi dé xem nha. Nhung néu
cong ty dang xay dung mot toa cao 6¢c, mdt mau nha méi ma chua hoan thanh thi
khach hang khong thé xem trudc cach bd tri noi that, khong gian cta ngdi nha.

Va nhu thé ho s& khé ma tim duoc mot ngdi nha ung y trong tuong lai ctia minh.

Pé khic phuc van dé nay, ta s& xdy dung mo hinh 3D cic miu nha cia
cong ty, két hop voi cac thuat toan xir 1y d6 hoa dé khach hang c6 thé “di lai”
trong ngdi nha ao, xem xét kién trac va noi that ctia ngdi nha mot cach chan thuc
va sdng dong nhat. Khong chi xem xét don thuan, cac khach hang con cé thé
chon mau séc tuong nha, ké lai dd dac, thay mau sopha, ban ghé ma ho
thich...v.v. Sau khi khach hang di vira ¥ va ky két hop déng voi cong ty, mau
nha va ndi thit do ho bd tri s& duogc luu vao 1 file riéng hoac luu vao co s¢ dir
lidu ctia cong ty. Poi ngii thiét ké va thi cong s& nhan dugc file nay hodc mo dir
lidu ra tir co s dir liéu bang phan mém trén, sau d6 ho co trach nhiém bo tri nha

theo nhu dir liéu.

Nhu vy khach hang di c6 thé tim dugc ngdi nha yéu thich ctia minh trong
tuong lai, va tat nhién loi nhudn cta cong ty s& ting cao. Hon nita, cong ty ¢ thé
lién két dé quang ba san pham cho céc hing ban san pham ndi that . Vi khi khach

hang kich vao mot d6 dung trong ngdi nha 4o, s& c6 1 bang thong tin hién ra day
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da tén san pham, gia ca, nha san xuat...v.v. dé khach hang s€ co6 su lua chon tot

nhat cho ngdi nha tuong lai ctia minh.

Pau vao Pau ra

Engine d6 hoa 3D
ma ngudn mo

Mot ngoi nha

mau nha.

Cac mo  Céc thugt 3D co thé di
hinh dd vat . toanxurly lai bén trong
3 chiéu, i d6 hoa. i va thay doi

duoc.

Hinh 4.1. So d6 bai toan
4.2 Mot s6 van dé chinh va huéng giai quyét
4.2.1 Tao cac file ddi twong dd hoa
~ Véan dé
Trong mdi mot ngdi nha ludn c6 rat nhidu d6 dac khac nhau, vi du nhu 13
giuong, td, ban ghé, ti vi... Mdi vat ¢ mau sic, thiét ké khac nhau va dugc tao
nén boi rat nhidu cac mit phang. Nén néu vé cac d6 dac nay la rat kho va tén
nhiéu thoi gian trong OGRE.
_ Huéng giai quyét
Ta s& dung 1 phan mém trung gian ma c6 thé v& cac ddi tuong dd hoa mot
cach nhanh va hiéu qua. Sau do ta sé€ xuét ra file dinh dang cia OGRE dé tai déi

tuong di dugc v& vao trong chuong trinh. Nhu thé sé& 1am chuong trinh ngén va
don gian hon rét nhiéu.

Phan mém trung gian chuyén vé d6 hoa s& duogc st dung ¢ day 1a 3DS
MAX 2008. Day 13 mot phadn mém chuyén vé thiét ké db hoa 3D duoc str dung
kha phd bién hién nay. Nhung trong 3DS MAX 2008 lai chi cung cép 1 sb dinh
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dang file nhét dinh trong d6 khong cé dinh dang “.mesh”, ma day lai 1a dinh
dang duoc dung dé tai ddi twong do hoa vao trong OGRE. Vi thé nén ta can phai
cai thém 1 sd plugin cho 3DS MAX 2008. Cu thé & day la 2 plugin:
Ogre3DSExporter-1.2.2 va oFusion_ce_1.86.

house_TQ.max - Project Folder: C:\Documents and Settings\AdministratoriMy Documents\3dsmax. - Autodesk 3ds IMI
File Edit Tools Group Views Create Modifiers reactor Animation Graph Editors Rendering Customnize EFusionI MAXScript
s : = o 5 9,
TR S Wa |2l ENIF R NCTE o W\
W 2| 5| @@ T
(0™ % & 0 % %
IStandard Primitives v
|- Obiject Type ]
I~ AutoGrid
Box | Cone |

Sphere | GeoSpheer

Cylinder I Tube |
Torus l Pyramid I
Teapot | Plane |

[- Name and Color ]

[Plane0t |
.
<] 0/49 |>| A
U5 O 2 O L0 6 5 2 L L 2 0 T O L T O O Y L A D T o R e A
=10 MARRRARARANAS ARS SRS A AR LD RR DT
8 [& % e Z:I_ Omp | PitaKey ISeIecled v b | an [o] e w7 () SR
‘ Click or click-and-drag to select objects ] Set Key \/\ Key Filters... | oo |ll] B |> ‘iﬂ}‘ <

Hinh 4.2. Plugin oFusion_ce 1.86 sau khi duogc cai thém.
Pé hién thém plugin Ogre3DSExporter-1.2.2 ban can phai vao menu
Customize -> Customize User Interface. Sau d6 s€ hién ra bang Customize User
Interface, chuyén sang tab Menus. O 6 Action, chon Ogre Exporter sau dé “kéo”

nd qua menu OFusion nhu hinh bén dudi.
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' house_ToQ.max__ - Project Folder: Ci\Documents and Settings)AdministratoriMy Docurments\3dsmax,. = sutodesk 2ds Ml
©

(3] Customize User Interface |

- " — = [Bion MAXSCrpt

F.eyboard | Toolbars | Quads | Menus | Colors |

Group: IMain 1 - IMain Menu Bar -
Category: I.ﬁ.ll Commands - Mew... Delete... Rename... |
Action - + Graph Editors - B L 35 %
Mormal Constraint Toggle [Poly) + Hendeﬁng .
<If Normal Modifier + Customize
- oFusion

=i Momalize 5 pline Maodifier
Mudge Grid Down
Mudge Grid Up
MURES Shaded Lattice Taggle

Update oFusion Viewport
Update Selzction

Caohe

|

HURES Tessellation Preset 1 = Wiewport Settings GeoSphere

WURES Tesselation Preset 2 Scene Settings | e

NURES Tessellation Preset 3 Object Settings ﬁ §
_________________________________ 'rami

MUFRMS Toggle (Poly)
Object Settings

Flane

> Ogre Exporter s
© Oil Tank d Update Mulii’Sub-Object Material | _ | B .
Update Selected katerials J
Separator 1L
_________________________________ Ogre Exporter
Export Scene M
Menus 2 -- End of Meru -
Animation E + MarScript "
Animation - Constraints + Help
Animation - K. Saolvers - End of Menu - m
Animation - Position Controllers
Animation - Rotation Cortrollers
- Load... Save... Rezet |

Animation - Scale Controllers

Hinh 4.3. Kéo Plugin Ogre3DSExporter-1.2.2 ra ngoai.

Véi phan Export Scene cia plugin oFusion, ban c¢6 thé Export ra 1 file
.0Sm chira tén cac d6i tuong dang duogc tai vao 3DS MAX, 1 file .material chira
cac loai chét liéu duoc phu Ién ddi tuong va cac file .mesh chinh la cac ddi tuong
dd hoa. Sau d6 ta co thé goi file .osm dé tai toan bd céac ddi tuong dd hoa vao
trong OGRE ma khong phai tai timg ddi tugng 1. Nhung ¢é 1 nhuoc diém véi
plugin nay 13 cac dbi tuong dd hoa sau khi dugc tai vao OGRE ko gift nguyén
duoc vi tri ban dau nhu trong 3DS MAX va viéc xuét cac hoat anh tur trong 3DS
MAX théng qua lugin nay ciing khong duge tét. Dé khic phuc van dé nay, ta s&
stt dung dén plugin Ogre Exporter. V4i plugin ndy ta s& phai chon timg ddi
tuong can xuit mot, sau dé chon tén luu ra file, chon xuét kém theo file chat lidu
(.material) , néu c6 kém theo hoat anh thi phai chon thoi gian hoat anh dién ra,

tén hoat anh. Luu y la chi ¢6 thé xuét cac hoat anh dugc tao tir cac Bone.
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Direct 3D v[@] X
sl e : - @
Camera01 Select a mesh.. W f| :(Eh| [@I @l T [

| i
Selected Object :
Rectangle15775 [0 % & o % %
Scale[T0 = I Standard Primitives ~|
i ke
File name I AutoGrid
C:\Documents and SettingshddministratorsMy Do Box Cone
Bieiee | Sphere GeoSphere
Cylinder Tube
Export! Torus Pyramid
r Teapot Plane
= = Name and Color
v Export Mesh Cua .
Export settings
|~ Flip normals
|V Export UV sets
#UVchannels[T 3
|~ Export Vertex Color
[ Animation
[= Material
|V Export Material
[+
<] 04100 [>]
= TTTTTTTT LT T T T I L T T T T TT T T T T T LI T TITTTT I TTTTTTITTTLITT
= Hl 10 2 30 40 gP 60
[1Gowselec 8 [ xfssaes2  vfessszar zfoo n [#] we (ool [3- S () GH
"E:\OgreCom || plk and drag to tiuck the camera R i ' = > r@ <,
9 e 23 Bie... ®Do.. DOwvu.. OHoc., ©®©hou.. DDoa.. W Te.. ¥=BC... o BC... < 12:53 AM

Hinh 4.4. Giao dién plugin Ogre Exporter.

Ma nguon minh hoa:

// Kh&i tao nut chtta cidc dbéi tuong sé& dugc tai vao tu file .osm
SceneNode* headNode = mgr->getRootSceneNode () ->createChildSceneNode ("Ngoai
canh") ;

OSMScene oScene( mgr, win);

// Tai file .osm

oScene.initialise( "view.osm");

// Thuc thi tai cédc dbi tuong trong file vao nut di tao
oScene.createScene (headNode) ;

// Tra lai cac déi tuong cho quan 1y canh

mgr = oScene.getSceneManager () ;

mgr->getSceneNode ("Ngoai canh")->scale( 0.18, 0.18, 0.18);
mgr->getSceneNode ("Ngoai canh")->translate( 3500, 450, 1750);
mgr->getSceneNode ("Ngoai canh")->rotate (Vector3( 0, 1, 0), Degree(-90));
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4.2.2 Chon ddi twong bang chudt (Select)
~ Van dé:

Khi nguoi ding di lai trong nha, ho s& duoc nhin thay noi that bén trong
clia ngdi nha. Céc d6 noi that nay duoc cung cap boi cac nha san xuat khac nhau
di kém voi rat nhiéu théng tin nhu 1a: gia ca, thoi han bao hanh, noi san xut...
Pé biét duogc tat ca nhimg thong tin di kém d6, tit nhién ngudi dung s& phai chi
chudt vao do can biét thong tin va kich chudt. Sau d6 phai co 1 bang thong tin
hién ra dé nguoi ding c6 thé xem.

~ Huéng giai quyét

Ta s€ dung 1 tia dua vao vi tri camera va con tré chuot. Tia nay chay doc
theo hudéng ma ta da kich chudt. N6 sé& di xuyén qua cac vat ndm trén hudng di
clia nd, va ldy tén cua tat ca cac vat nay cho vao 1 danh sach. Sau dé dua vao tén
cua vat dugc chon, ta dua ra cac thong tin kem theo

Pé dung duoc 1 tia trong khong gian 3 chiéu ta can biét 2 diém. Diém tha
nhét ta c6 thé dé& dang c6 duoc, dé chinh la toa do cia camera:

mCamera->getPosition();

mCamera 13 bién camera hién thoi, ham getPosition() s& tra ra 1 gia tri ¢6
kiéu Vector3( Real x, Real y, Real z).

Diém thir 2 ta s& dua vao vi tri da kich chudt. Man hinh ma chiing ta quan
sat 14 man hinh 2 chiéu, vi vay vi tri ma ta ki