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Nghién cu co s& ly thuyét ctia chwong trinh
Alias | Wavefront Maya 5.
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Chwong | : Téng quan vé Maya
1. Giéi thiéu vé Maya

MAYA, dwoc lay tén tr mét khai niém cta dao Hindu va dao Phat, dwoc hiéu
la “Me Sang Tao”. Buwoc hai hang Alias va Wavefront phat trién ter gilra nhirng
nam 1995 va chinh thirc dwoc ra mat vao nam 1998.Ngay tw khi méi ra doi ,
Maya da tao ra mot cudc cach mang trong viéc thiét ké dién xuét , tao ra cac
hiéu (rng dac biét trong khéng gian 3D . Dwa trén nén tang 1a mét kién trac tha
tuc c6 tén “Denpendency Graph”, mét kién tric da giip cho MAYA da tré thanh
mot chwong trinh 3D vé cling manh mé& va mém déo dé st dung va dé nang cap
Ngay nay , Maya dwoc ap dung rat nhiéu va chiém thj phan rat I&n trong nganh
céng nghiép 3D . Nhiéu bd phim hang dau nhw : "Final Fantasy-the spirit within"
"Finding Nemo","Star War" , " Lord of the Ring " déu c6 sw déng gép cia Maya .
Phién ban méi nhat ciia Maya 1a 5.0

2: Giao dién cua MAYA.

Khi ban khéi ddng MAYA, ban sé cé giao dién sau day (néu ban khong thay ddi
giao dién ngam dinh). Trong khéng gian lam viéc nay, ban c6 thé chon nhiéu
cach khac nhau d& xem tac phdm cuia ban cling nhw truy cap t&i nhiéu céng cu
khac nhau dé thay dbi thong sb clia cac vat thé 3D trong khung canh.

2.1.Hé théng Menu tuy bién

File Edit Maodify Create Display  Window  Animate  Deform Skeleton Skin Constrain Characker  Help
Hé thdng Menu nam & phia trén, chira nhirng cong cu, hanh déng dé tao hay

hiéu chinh canh va c6 thé tuy bién theo viéc sir dung ctia mbi nguwdi, mbi thoi
diém. Puoc thay dbi bdi bang chon MenuSet.
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Animation *

Animation
kodeling
Dynarmics
Fendering
Live
Hé théng nay bao gém nam bd:
Animation nhirng cong cu dé lam hoat canh. Phim tat: F2
Modeling nhirng céng cu dé tao, stra vat thé 3D | Phim tat: F3
Rendering nhitng cdng cu quy dinh viéc gan vat | Phim tat: F4
lidu va két xuét.
Dynamics bd cbng cu giup tao ra nhirng hiéu &ng | Phim tat: F5
dac biét.
Live béd céng cu giup dong bd, chinh sira | Phim tat: F6
phim.

Hé théng menu tuy bién nay sé gitp ban tap trung hon vao céng viéc dang lam.

2.2.Thanh trang thai

DEMxeR|:+4208 07 AR |(ERN S0 |00 i |BSEE|~EEE

Thanh trang thai nam dwéi Menu va goém:
nhirng cdng cu giup lam viéc vai file ,

& &
nhirtng coéng cu gitp chon déi twong va cac dbi twong con nhw diém, dwdng,

mat,...
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Cé 1y thuyét cia MAYA

R B[+ &2 eH *07 am
va nhirng cdng cu dung dé snap (dinh) dbi twong.

B S%® O

2.3.Gia cbng cu

Dorwssd | Coreme  Sorlace: | Possgorn | Subdve | iafomation | Anwmanon | Dyeamcs | Renderg | PenfBects | Gty | Py | Fe | Castom

OWSL 20TV VYIERL KT TLAIELF

Gia dwng céng cu (Tool Shelf) la nhirtng Tab chra nhirng cong cu hoac hanh
dong. Ciing nhw Menu, ban c6é thé tuy bién bang cach dwa thém codng cu vao gia
vé| phim tat Alt-Ctrl-Shift

2.4.B6 cong cu QWERTY

N&m & phia bén trai man hinh, 1a nhitng céng cu gitp di chuyén, xoay hay bién
dbi ti 1é ctia nhan vat mot cach trye tiép. Do 1a:

Chon vat thé. Phim tat: Q. A {‘;.k
Di chuyén vat thé. Phim tat: W. )

.
Xoay vat thé. Phim tat: E. &
Thay ddi ti I&. Phim t&t: R. |

LS
Hién thi manipulator (can | Phim tat: T. nﬂ
didu khién ).
Coéng cu cudi cung dwoc | Phim tat: Y.
chon.
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2.5.Khéng gian hién thi

Khu vic nay c6 thé dwoc chia thanh nhiéu panel khac nhau, dem dén nhiéu
cach khac nhau dé thé hién, kién tao hay danh gia khung canh ctia ban. Khéng
gian nay cé thé dwoc tuy bién bang nhiéu cach

Fis [ Vew Creste Tabn Gragh ‘Window Ogfora Pareh

AR EET AL ]

» Copate Tastwns | Mstmiahs | Vonturms | Ui | Lipes 2] 0]
= |7 Tostuses |

= Homal

iy progecion

i shencd !

2.6.B6 cong cu chon giao dién nhanh

Nhém nhirng céng cu gilp viéc chon nhanh nhitng hé théng panel cé sén, giup
thé hién mot céng doan nao d6 cua coéng viéc ban dang lam. Ban cé thé dung
chudt phai dé& cé thém nhiéu tuy chon hon
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2.7.Bang Channel

Bang channel ndm & phia bén phai, cho phép ban theo dai va thay ddi, tao key
cho nhirng théng sbé clia dbi twong dwoc chon. Bang channel cho phép ban x& ly

vél nhirng gia tri thwc va tat nhién, chinh xac hon nhiéu so véi nhirng céng cu
bién d6i QWERTY

Channels  Object
joint3
Translate X 2
Translate % |0
Translate £ 0
Fotate X |0
Rotate % [-0125
Rotate Z |0
Scale #
Scale v 1
Scale £ 1
Yigikilty | on

QGUTPUTS
skinClustert
bhindPosel

2.8.Bang Layer

Trong Maya, t6n tai hai loai I&p (Layer), dé 1a Lép hién thj (Display layer) dung
dé quan ly déi twong trong canh, trong khi Lép két xuat (Render layer) thi duoc
dung dé quan ly nhirng phan render riéng biét cia méi canh.
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Layers Oplions

Digplay = @

b bow_layer

W top_layer

£ | B

2.9.Nhém céng cu diéu khién hoat canh

?1 R in Ji0a 128 40 %60 108 208 220 JiC B0 T8 0N 1 340 M0 368 ADW LX) AAD 4G [y
Thanh trwot thei gian cho ban thay khodng thel gian cla hoat canh, cho thay vi
tri hién thdl cia canh ciing nhw nhirng key ctia dél twong hay nhan vat dwoc

chon. Ban c6 thé dung thanh trwot nay d& xem qua hoat canh.

Nhém céng cu Playback, cho phép ban chay, tua, tién, lui d& quan sat hoat canh.
P | | || | | B | | e

Thanh trwot Ranger: quy dinh diém bat dau va két thic cltia hoat canh ciing nhw
doan sé thé hién trong hoat canh, diéu nay rat hivu ich khi ban mudn tap trung
vao mét doan ngén ctia mot hoat canh 16n

Menu Character gitp ban quan ly va diéu khién cac nhan vat

- |N|:| Character Set o0

2.10.Lénh MEL

Twng Iénh MEL (MAYA embeded languages) don 1& c6 thé dwoc dua vao truc
tiép twr giao dién, khéng can qua MEL Editor, trong khu vwe nhap &énh va két qua
tra vé sé dwoc hién thi & khu vwe két qua & bén canh.
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15 roLpd|Ball.ty = time;

2.11.Dong thong tin trg giup

Dong théng tin tro giip nam & day man hinh cho ban mét s théng tin chinh vé
céng cu hay menu ma chuét cta ban tré t¢i. V&i mot sd hanh ddong cé nhiéu
bwéc, dong nay ciing sé& hién thi ndéi dung coéng viéc & budc tiép theo dé& hoan
thanh tién trinh

i Phong E Material: Azsign a new Phong E material to the active objects




Chuwong Il. Mét sé tinh nang chinh
1. Khéng gian

1.1 Khéng gian XYZ

-Khéng gian trong MAYA dwoc dinh hinh b&i 3 truc toa do, XY va Z. X dwgc coi
nhw chiéu rong, Y nhw chiéu cao va Z thi nhw d6 sau cia khong gian. M6i diém
trong hé toa d6 nay dwoc xac dinh béi tap hop 96m 3 gia tri (x,y,z) va la vi tri
twong ddi so v&i gbe toa d6(0,0,0). D& gilp ban xac dinh cac truc ta cé cac mau
ngam dinh :

Truc X: 19]e)
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Truc Y: Xanh la cay
Truc Z: Xanh nwéc bién

Pé dé nh¢, ta co XYZ => RGB

-Lw&i nén(Grid): 1a mot bé mat nén dwoc tao ra nham lam vat tham chiéu, gitp
ban dinh huwéng dé hon trong khdéng gian 3 chiéu. Lwdi nay dwoc dat trén mat
phang XZ va I3y truc Y lam phap tuyén.

-MAYA st dung truc Y lam truc cho chiéu cao, vi vay khi chuyén ddi gitra cac
chwong trinh khac, d&c biét Ia CAD véi truc Z 1am chiéu cao, ta phai hodc xoay
lai m6 hinh trong MAYA ho&c chuyén dbi truc hién thj chiéu cao cia MAYA sang
Z.

1.2 Khéng gian UV

Khi xay dwng bé& mat hay duwéng cong trong Maya chuing dwoc tao ra véi khéng
gian toa do dia phwong co6 2 chiéu UV . Khoéng gian nay gitp dinh huéng tét hon
khi ap vat lidu 1&n b& mt .

Pé 1am viéc trén khéng gian UV , phai tién hanh 1am séng bé méat ( make surface
live )

Image :)))))

2: Xem khung canh.
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Trong khéng gian MAYA, chung ta c6 rat nhiéu khung nhin d& quan sat vat thé,
doé 1a nhivng khung nhin trwc giao(Orthographic View), khung nhin phdi canh
(Perspective View)va nhirng khung nhin ctia Camera

+Nhirng khung nhin ngdm dinh:

D6 Ia khung nhin phéi canh va 3 khung nhin tryc giao: Trwéc, trén va trai. Khung
nhin phdi cadnh cho phép di chuyén vat thé theo 3 truc XYZ trong khi 3 khung
nhin con lai chi cho phép di chuyén theo 2 truc. Day la nhivng khung nhin chuan
ngam dinh khéng chi trong MAYA ma con trong hau hét nhitng chwong trinh 3D
khac.

+Diéu khién camera trong khung nhin:

Camera c6 thé dwoc diéu khién dé dang trong cac khung nhin chi véi chudt va
phim Alt . Ta c6 nhirng thao tac sau:

+Tumble (Xoay camera) Gilr Alt + di chubt trai

+Track (Di chuyén camera 1&n xubng, trai phai) Gilr Alt + di chuét gitra
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3: Cac phép bién dbi.

Nhirng phép bién dbi la nhirng sw thay déi vé vj tri, hwéng hay ti 1& cta dbi
twong trong khéng gian. Ta cé nat Transform lwu trir tAt ca théng tin ctia nhirng
phép bién ddi nay va bd cong cu QWERTY nham thwc hién nhirng phép bién ddi
mot cach trwe tiép thdng qua nhirng manipulator (can diéu khién). M6i can diéu
khién nay co6 hinh dang khac nhau va déu bao gdm 3 truc XYZ véi 3 mau RGB
phan biét. Nhirng can diéu khién nay dwoc thiét ké sao cho ban c6 thé thwc hén
phép bién ddi 1én 1,2 ho&c ca 3 truc khong gian.

+Can diéu khién cla cdong cu Move (Dich chuyén)

g
M

+Can diéu khién cla céng cu Rotate (Xoay)

g
M

L
.

+Can diéu khién cla céng cu Scale (Ti 1&)
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Pivot Point : Piém neo

Nut transform dwoc xay dwng vél mot ddl twong déc biét thi dwoc gol 1a diém
Neo . Ciing gidng nhw canh tay ngu®l dwoc gan vao cul ché va xay quanh cul
chd . Diém neo nay chinh 1a cal mbc dé& xoay hay bién dél mét nut transform .
V4l viéc thay ddl vj tri ctia diém neo so voi nat , ta s& cd nhivng két qua khac
nhau

4: Cac ché do hién thi

Menu Shading cho phép ban thay dbi cach hién thj vat thé. M&i cach hién thi nay
c6 thé khac nhau & méi khung nhin. V&i khung canh cang tré nén phurc tap thi
cang can phai cé cach hién thi don gian. Kiéu hién thi ngdm dinh ctia MAYA 13

wireframe(khung day). Ta c6 cac cach hién thj va phim tat nhw sau.

+Murc d6 chi tiét 1 Phim tat 1

+Mdrc do chi tiét 2 Phim tat 2

+Murc d6 chi tiét 3 Phim tat 3

+Wireframe(khung day) Phim tat 4 <== Day la ché dd hién thi ngdm dinh cua
MAYA
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+Smooth (bé mét tron) Phim t&t 5 <== Hién thj d6i twong v&i bé mét tron va
mau bé mat

+Hardware Texturing(cé vat liéu) Phim tdt 6 <== Hién thj b& mat tron va co vat
liéu ap lén

+Hardware Lighting(cé ngudn sang) Phim tat 7 <== Hién thi anh sang, vat liéu
cla bé mat tron

\|

5: D6i twong va thanh phan:

Ban c6 thé bién dbi vat thé trong MAYA bang cach chon dbi twong hodc nhirng
thanh phan cla déi twong doé. Selection Mask (mat na chon) cho phép ban chi
chon nhirng thanh phan/déi twong ma ban mudn tac déng 1én trong hkung canh.
Nhirng mat na chon nay dwgc nhodm thanh 3 nhém, do6 la chon theo Hierachy

(th&r bac) h, chon theo Object (dbi tuo’ng)ﬁ va chon theo Component (thanh
phan) B Phim t4t F8 gitip ban chuyén d&i nhanh gitra Object <==> Component.
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++Mat na chon Hierachy:

"R

41l

{5 % B |

Mat na chon Hierachy cho phép ban chon lwa nhirng nut tai nhirng mirc khac
nhau, dé 1a Root, Leaf va Template. Trong ché dé nay, ban chi c6 thé chon mot
trong 3 mulrc trong mét thoi diém.

++Mat na chon Object

wR{z+&2/eF @ ?

41l

Mat na chon Object cho phép ban chon Iwa, loc tt c& nhitng dbi twong trong
khung cénh, cho phép tac déng 1én dbi twong & marc nat Transform. D6 1a nhivng
ddi twong nhw dwdng cong, mat, xwong,...

++Mat na chon Component
\

o} e T @ + 7

41l

Ma&t na chon Component cho phép ban tac dong 1én nhixng bd phan cau thanh
nén dbi twong, do |1a diém, dwong, handle. Tac déng 1én nat Shape.

++Céc loai dbi twong

DPéi twong trong cadnh bao gdm cac loai: Handles, Curves, Surface, Dynamic,
Joint, Deformer, Rendering va Miscelaneous. Doi twong khi dwgc tao ra bao
gdm 2 nat: nat Transform chra nhixng thdng sé vé vi tri, hwéng cta dbi twong
trong khi nut Shape lai quy dinh hinh dang cua doi twong.

T Handles: Nhitng vat diéu khién IK dwoc ap vao xwong gildp 1am chuyén
doéng.

& Joints: Nhirng dbi twong xwong gitp diéu khién nhan vat.
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< Curves: Nhirng duwdng cong trong khung canh.
@ Surfaces: Nhitng bé mat trong khung canh.

H Deformations: La nhirng deformer (vat bién dang) nhw Cluster flexor hay
Latice. C6 nhién vu bién ddi hinh dang cua vat thé.

¥ Dynamics: Cac hé thdng hat ctia MAYA.

@ Renderings: Cac dbi tvong nhw ngudn sang, camera, vat liéu la déi twong
dang rendering.

Miscelaneous: Céac dbi twong khac.
++Céc loai thanh phan c4u thanh nén déi twong

Dé thay ddi hinh dang ctia mét dbi twong, ban phai thay ddi nhirng thanh phan
cau thanh nén déi twong dé, nhirng thanh phan nay dwoc dung dé dinh hinh mét
céach trye tiép dbi twong, chang la:

® Points: diém dang CVs ho&c Polygonal vertices.

® Parm Points: | nhitng diém nam tryc tiép trén bé mat hodc dwéng cong.
% Lines: Ia nhirng dwdng dang Isoparm hay Trimedge.

® Faces: nhirng bé mé&t dwoc tao ra tr nhirng dwéng giao nhau.

¥ Hulls: 13 nhitng dwong dé néi cac CV. Duwoc ding dé& chon hay giong
nhiéu CV 1 luc.

® Ppijvotpoints: gitp xac dinh vi tri géc cho nhirng phép bién dbi.
T Handles: nhitng vat didu khién.

? Miscelaneous: cac thanh phan khac.

6: H6p truy cap nhanh HOTBOX
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Khi ban nhén va gi phim Space trong khung nhin, bang truy cap nhanh Hotbox
sé€ hién ra, giup ban c6 kha nang truy cap t&i moi Iénh trong Menu cling nhw
trong Shelf ngay tai con trd chuét. Hop truy cap nhanh nay hoan toan cé thé tuy
bién theo y mudn cla ban (Customizable).

Single Perzpective |

Hypershads'Fender/Persp

Fersp/Relationzhip Editor |
Ferzp/Graph |

Perzp/Graph/Outliner | Hyperzhade/0utliner/Persp |
Perzp/Outiner |

N 2

File Edit Modify Create Dizplay Window Help

-

Hypershade/Perzp |

Yiew Shading Lighting Show Panels

Recent Commands AW Hotbox Controls

Lighting/Shading Render Paint Effects Fur

/ i



Chwong lIl. Hé thong dependency graph

1. NUt v&i nhivng thudc tinh lién két

Tét ca cac dbi twong trong Maya , du la dwdng cong , bé mat , anh sang, vat liéu
... diéu dwoc coi 1a mot hodc nhiéu nut . Tap hop cla tat ca nhiing nat nay va
nhirng lién két trong nd , ta cé toan bd khung canh . Mbi nit nay bao gém nhiéu
tham sé khac nhau va dwoc lién két véi nhau

DPé ndm rd hon , chung ta hdy xem diéu gi x4y ra khi tao mét khdi cidu NURB .
DPé quan sat nhirng nut nay va mdi twong quan gitra ching ta xem trong panel
HyperGraph
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&7 nurbsSpheret

* Transform node :

NGt ndy mang nhirng théng tin vé vi tri ciia dbi twong khdng gian khi ban , di
chuyén , hay bién dbi ti 1& clia 1 nuat gia tri trong nat nay sé thay ddi .

* Input node

NGt input cho phép thay déi théng sb cla viéc tao ra khdi ciu , vi du ban kinh
hay lwgng span

* Shape node

Nut nay mang nhirng théng sé vé thanh phan tao nén khédi ciu , né quyét dinh
cach ma khdi ciu thé hién trong khéng gian.

2. Thubc tinh
2.1 Khai niém

Déi v&i nat transform X Translate 1a mét thudc tinh
Déi v&i nut Shader (vat liéu ) , Color Red 1a mét thudc tinh
Déi v&i nat Input ,Radius 1a mét thudce tinh
Mbi nut dwoc dinh nghia b&i mét tap hop cac thudc tinh khac nhau . Va méi tap
hop nay khac nhau tuy theo nhiém vu cta nut .
VD . Nut transform sé& bao gébm nhirng thudc tinh vé vj tri trong khéng gian
Nut vat liéu bao gébm nhirng thudc tinh vé vat liéu , vé cac thudc tinh clia bé
mat .
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Channels Ohiject

nurbsSphere

Translate X
Translate %
Translate £
Rotate X
Rotate
Rotate Z
Scale ¥
Scale v

Scale £ 4
Wizibility | on

== OO O OO O

SHAPES
nurbzSphereShape

IHPUTS
makeHurbSphered

Chanel box
2.2 Tao va thay dbi thudc tinh
Ban c6 thé thay dbi gia tri ciia nhirng thudc tinh nay . Maya cung cap kha nhiéu

tuy chon dé lam dwoc diéu nay . Bo la : Channel Box, Attribute Editor va Spread
Sheet Editor

mataipheyl  Fatabphseihas] | makstundphee | rdafiiadeglhnop 4 -'.

] | _Foun _- .

b e |t Cifent e
Lr

*| WURES Satacn Histay &1
B bl Pl L [0156080 [wm |
A [0E0 8000

S I 4 Bl
[llv" {1 :l- £ _.I.
Foml |
Fom ¥

+| Compsnents

¢ | WAIRES Salais Dinplay

¥ | Tuzeelatan

P | Tewwas Map

b | Dmplazmmesd bagp w ||

Mo, Fima b g Fhages 1

| [
Attribute Editor
Viéc dwa thém thudc tinh vao mét nut rat dé dang bang cach chon nat Modify ->
Add attribute.
Trong Maya c6 mét sd nat chi cho phép doc. Ma khéng cho phép thay dbi , vi
viéc thay ddi c6 thé anh hwéng xau dén khung canh .
Vidu
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e layerManager

e globalCacheControl

e defaultHardwareRenderGlobals
o ikSystem

e characterPartition

e renderPartition

o defaultRenderLayer

e globalRender

e renderLayerManager

e strokeGlobals

M6t tinh nang nira rat quan trong cla Maya diéu l1am cho Maya tr& nén rat mém
déo la kha nang hoat héa moi thudc tinh cla béat ky nat nao .Moi thudc tinh déu
c6 thé hoat hoa , khdéng chi don thuan 1a vj tri , kich thwéc ma con 1a anh sang ,
mau sac . Ta cé thé dé& dang nhan thdy Channel box chinh la ban thu gon cla
Arttibute Editor v&i nhirng thudc tinh c6 kha nang hoat héa ( Key able )

& Attribute Spread Sheet LJolE3 [
Mames Layouts Key  Help [
Kepable | Shaps Keyable | Transtom | Translate | Rotate | Scae | Rendes | Tessedaion ¢ | 0|
Winihility | Tronslsbe X | Tronsiote Y i Tranceiate I | Riobmbe X ,
|rurbsSpherel ] 1} 0 1] o Id
I
|
i
i
£ EX)
Spreadsheet
3. Lién két
3.1 Khai niém
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Nhirng nat khéng dirng 1 cach doc lap .Mét hoat cadnh cho biét ban bat dau tao
lién két gitra cac thudc tinh trong cac nat khac nhau. Nhirng lién két nay cho thay
tinh phu thuéc trong Dependency Graph. Trong cong viéc dwng hinh , nhirng
lién két nay déi khi dwoc coi nhw Construction History .

3.2 Tao lién két
HAau hét cac lién két déu co thé tao ra tw dong thdng qua giao dién , 1a két qua

clia mot 1énh hay mét cong cu . Ngoai ra ching ta c6 thé tao ra cac lién két
khéng phai dang chuén théng qua Connection Editor hay st dung MEL script

I_W Connection Editor |-:_J___I:_.I_E|
|| Cwtions Left Display  Right Display  Help |
Ir " FReoadlet | Riskoad Right [l
Dutpaits Froen -3 1o ] Inpuis
i =] b Sphete] Ll = rurtS phere #
Cachrg Caching
Hode Siate Node Stabe
2] Bounding Box Visblity
23] Cenlet Itermediate Obpect
W atres Tempiste
Irivesse Mk Ghosting
workd Matri ==} Iest Olbj Groups:
‘Wioekd Irnvesze Matnx Uze Oibject Ciolor
Parend Matie e Obmect Color L
reabsSphers] ﬂ L] ruabsSpheesl
Cleas 4 Remave | | Close

Conection Editor

3.3 Input va Output

Mbi lién két déu bat diu véi nhirng gida tri thudc tinh ctia mét nat nay va truyén
gia tri nay cho mét nut khac . Théng thuong ,

- Input 1a tap hop gia tri dau vao ciia mét nat . Théng thwdng ta cé thé thay dbi
gia tri nay qua Channel Box va Attribute Editor .

Chu y can phai phan biét khai niém Input va nat Input

-Output | gia tri diu ra ctia mot nat , gia tri nay la gia tri an va ta biét dén sw ton
tai clia n6 théong qua s ton tai cla lién két
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3.4 Lién két dang vong

-Maya cho phép ton tai nhirng lién két dang vong . Tuy nhién viéc s dung
nhirng lién két dang vong nay khéng dwoc khuyén cdo bdi vi ching dem lai
nhirng két qua khéng mong doi vi Maya gdp khé khan trong viéc lwa chon nut
khé&i dau

- Méi 1an thue hién cho phép thwc hién mot két qua khac nhau

- Khong thé dung 1énh undo dé phuc héi trang thai cii

3.5 Lién két pha hé

M6t lien két dac biét khac cua Maya d6 13 lién két pha hé . Lién két pha hé 1a lién
két tai nhirng nuat transform hay nhirng nut xwong . ( Joint node) . Nhirng lién két
nay tao ra mét kiéu quan hé th& bac gitra cac déi twong .

Trong lién két pha hé, 1 nut transform dworc coi 1a géc.Khi Maya lam viéc véi dbi
twong noé sé tim dén nut gbc dau tién . Sau dé chuyén ddng cda nat gbc nay sé
duwoc truyén dén cac nut con.

Hierachy

M6t nut xwong cling twong tw . Khi xwong gbc quay thi cac xwong xung quanh
cling quay theo twong dbi
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Skeleton far human
hand with local ratation
axes displayed for
each joint

Skeleton for
hurnan character




Chwong IV - Dwng hinh trong Maya
1. NURB

1.1 Bwong cong Nurb

NURB viét tat cia Non Uniform Rational B- Spline: la mét khai niém cta dwéng
cong Spline . V&i viec modeling véi NURB, ta tao nhirng diém diéu khién
(Control Vertex ) va nhitng dwérng cong dé diéu khién bé maét.

Hinh anh cta 1 dwong cong NURB véi nhivng phan quan trong :
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Puwdng cong NURB

Nhirng thanh phan nay quyét dinh dén viéc hién thi cia NUPB
Curve direction : dwdng cong NURB chi c6 mét hwong U
Span : khodng cach gitra 2 diém Editpoint

Hull : dwéng néi gitra 2 diém da cho

CV : diém diéu khién .

1.2. B& mat NURB

Bé& mat NURB dwoc dinh nghia giéng nhw dwdng cong . Tuy nhién , c6 thém mot
truc V , tao thanh toa dé UV cla bé mat .

Céc thanh phan ctia bé mat NURB
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*CV: Nhitng diém diéu khién khéng nam trén bé mat NURB dwoc s dung dé
bién dbi hinh dang ctia bé mét

*Hull: Hull 1an dwéng thdng két ndi CV. Khi ban chon mét dwéng Hull, ta chon
cac diém CV c6 lién quan. Hull giup ta chon CV dé& dang hon dbi v&i bé mét
phtrc tap

*|soparm: Isoparm | nhitng dwédng thadng dai dién cho lwéi trén bé mat theo U
va V . Nhitng dwdng Isoparm nay cé thé dwoc chén vao , bd di hay dwoc st
dung lam méc dé bat dinh ( snap ) . Pwdng isoparm cé thé trung hodc khong
trung voi Hull

*Spans : con dwoc goi la Segment la khodng cach gitra 2 Isoparm tai 2 diém
edit point . Khi tao d6i twong NURB nhu Kerolre, Primitiveshang Loft , ta c6 thé
quyét dinh s6 Segments hay span

*Gbc clia bé mat , 2 dwong Isoparm gbc , dai dién cho mat phadng UV

1.3. Xay dwng bé mat

Dbé xay dwng bé mat NURB , Maya cung c4p rat nhiéu céng cu
*Primitives : Cac dbi twong nguyén thuy cia NURB 1a khdi cau , khéi hdp hay
khéi tru . Day la nén tang cla nhiéu hinh khac .

I B R -
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*Trimsurface L: Coéng cu tao mot bé méat véi moét dwong cong kin . C6 rat
nhiéu cach dé tao dworng cong kin nay .

* Extrude Surface ‘ : Cong cu Extrude tao mdt bé mat bang cach quét mat cat
cua mét dwong cong theo mét duwdng cong khac , dwdng cong dwoc extrude cod
thé la dwdng hd hodc kin , dwong isoparm bé mat , hodc dwéng gidi han trim.
Extrude thwdng dwoc dung dwoc tao dé sau.

*Birail Surface ': Céng cu birail tao bé& mat bang cach dung 2 hay nhiéu
dworng cong gbc , quét theo 2 dwérng cong song song ( rail).
* Fillet + blend surrface:
cong cu fillet tao mot bé mat lién , két néi gitva 2 bé mat khac . C6 3 loai cong cu
fillet

Circular Fillet

Free form Fillet

Fillet Blend

* Loft surface ’ :

M6t bé mat Loft dwoc tao tir it nhat 2 dwdng cong trén bé mat hodc isoparm va
t6t nhat Ia cung tham sb dé c6 1 bé mat tron

* Revolve Surface2 ;

Céng cu Revolve tao mot bé mét tir mot dworng cong gde bang cach xoay dwédng
cong nay theo mét truc . Ta c6 thé d& dang thay déi hinh dang méi bang cach
thay déi hinh dang ctia dwdng géc trong construction history

2. Polygon

2.1. Binh nghia

Polygon 1a mét dang bé mét hinh hoc trong Maya. Khac véi NURB sir dung
nhirtng diém , dwong cong diéu khién dé twong tac bé mat . Polygon dung gidi

phap vé truc tiép diém diéu khién dé tao thanh bé mat . Lwéi polygon dwoc tao
thanh t& da giac c6 3 canh( triangle), hoac 4 canh ( quad) , hay nhiéu canh ( N-
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gons) . Ludi polygon nay c6 thé dwoc tao thanh tlr nhiéu cach : qua vat the
polygon nguyén thuy , cong cu Edit Poly hay dung phuwong phap NURB ->Poly.

2.2. Thanh phan Polygon.

M@i lwdi polygon bao gdm nhirng thanh phan cé thé thay déi dé tao va chinh stra
bé mat . Cé 4 dang thanh phan chinh

Vertex : 1 vertex 1a mét diém trong khong gian 3D. 3 hay nhiéu vertext ndi v&i
nhau tao thanh mét mat . 1 vertex cé thé dwoc di chuyén . Chon vertex bang
phim F9.

Edges: Nhirng canh ndi 2 diém bang cach vé mot doan thang gitra ching. Mot
canh don gian cé thé di chuyén , thay ddi ti I&é hay xoay . Chon Edge béng phim
F10 ( Edge Seclection Mode).

Face: M6t mat dwoe tao thanh tir 3 canh hay hon

M6t mat c6 3 canh ,la tam giac , 4 canh la t& giac va nhiéu hon 1a da giac n
canh. Mat ciing c6 thé di chuyén , xoay hay thay déi ti 1& .

Chon mat bang phim F11 , Face Selection Mode
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UV : UV la truc toa dd dé hién thi vat liéu ap Ién bé mat .
Chon UV bang phim F12

Smooth: M6t tinh nang quan trong trong viéc dwng hinh véi polygon la tinh nang
smooth. Viéc smooth bé& mé&t sé lam tang s mat nhwng lai lam cho dbi twong
thwc va mém hon .

Select several faces. Division setto 1. Division set o 2.

3 . Bé mat Sub-Division

Viéc xay dwng bé mat véi NURB cho ra nhivng bé mat rat min , tuy nhién viéc st
dung Polygon lai rit mém déo trong viéc ndi ghép thém cac thanh phan khac
.Maya két hop 2 tinh nang trong bé& mat Sub_division. B& mat subdiv chi st dung
mot lwong nhd cac diém diéu khién nhw NURB . Nhwng lai cho phép extru tao
chi tiét trén bé mat nhw Polygon . B& mét sub div rat thich hop véi nhirng dbi
twong co6 organic doi hdi cé dd chinh xac cao nhw ban tay hoac mat ngwoi . Viéc
chuyén dbi tir polygon hay NURB -> Sub div cling dwoc thyc hién dé dang voi
Iénh convert to Subdiv
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Mét ban tay véi Subdiv

4 . Qua trinh dwng hinh ( contruction history)

Khi tao hinh trong Maya , cac buwdc tao hinh theo thir tw tac déng lén dbi twong
dwoc ghi lai tai nhitng nat cta hé théng Dependence Graph . Nhirng nat nay
chinh 1a lich st qua trinh dwng hinh ( construction History ) , dwoc két néi voi
nhau va két ndi véi bé mat cudi cung .

Trong vi du dwéi , dwdng cong da dwoc str dung dé tao thanh bé mat xoay .
maya lwu théng tin thanh nhirng nat : hinh dang dwd'ng cong , thao tac revolve ,

va hinh dang cudi . Viéc thay dbi gia tri tai hinh dang dwdng cong sé lam thay dbi
hinh dang ctia bé mét

5. Deformation

Deformation 1a mét déi twong dac biét cla qua trinh dwng hinh Dung dé thay ddi
hinh dang cta dbi twong khac. C6 tac dong 1én dbi twong hoac cac thanh phan
cua dbi twong

Lattice : Lattice 1a mot hé théng khung bao ngoai dbi twong , khi &p vao sé lam
thay ddi hinh dang cta déi twong theo khung
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Lattice

Sculpt Opject: C6 tac dung lam 16i ho&c 16m clia bé mat ma né tac dong vao .

Cluster : & mét nhom diém diéu khién , dwoc tap hop thanh moét diém duy nhét |
c6 mot diém neo va mét pivot riéng . Diém cluster nay cé thé dwoc bién dbi hoac
thém vao cac thdng sb vé khéi lvong



Chuong V Hoat canh (Animation)

Ciling nhw trong nhiéu chwong trinh 3 D khac . Maya st dung hé théng Frame
lam can ban chuyén dong . Nhirtng frame mang nhirng thay dbi xuét hién trong
khodng th&i gian dd nhanh ( thwdng la 24 hinh /s) sé& gay cdm giac chuyén dong.
Dé dién hoat , ta c6 mdt sd phwong phap co ban sau.

1.Key Frame Animation

Day la k§ thuat phd bién nhét , s dung frame danh dau goi la keyframe . V&i ky
thuat nay ta dat tw thé trang thai ctia dbi twong tai nhivng vi tri khac nhau ma ta
mudn , lwu lai nhitng trang thai nay thanh nhirng key . Sau dé, nhitng Frame
gitra 2 key frame sé& dwoc chwong trinh ty ddng tinh toan dé tao ra sw chuyén
tiép gitra 2 trang thai ké nhau.
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Nhirng Frame dwoc néi suy goi la Inbetween Frame .
Khi mét key dwoc dat déi véi mét thude tinh gia tri cda key, gia tri nay sé dwoc
lwu trong mot loai nut cé tén " animation curre" . Béi véi méi thude tinh bi thay dbi

, ta c6 mot nat animation curvers
Vi du , dbi véi mét nut transsform duoc key

Nhirng nut nay sé& quyét dinh t&i cach ma Maya sé noi suy gitra 2 gia tri key ,
théng qua hinh dang cta dwérng cong chuyén tiép |, ta co thé tang téc , gidm tbc
clia hoat cadnh bang cach diéu chinh dwdng cong trong panel Graph Editor

PR e RS I B B

Ben.

Gia téc ctia chuyén dong sé ti 1é thuan gira goc tao bdi tiép tuyén cla dwong

cong dbi v&i truc hoanh
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2.Path Animation

Ky thuat nay cho phép mét hay nhiéu dbi twong chuyén déng theo mét dwong
cong da duwoc xac dinh trwdc trong khéng gian . Ta ¢6 thé sir dung hinh dang
cla dwdng cong va dat nhirng vi tri danh dau dac biét trén dwdng cong dé tinh
chinh chuyén déng . Déi véi Path Animation ta ¢ cac khai niém sau

1. Path curve : La dwdng cong quy dao ma ddi twong sé chuyén déng . Buong
cong nay co thé dwoc thay ddi hinh dang bat ky Itc nao

2. Path marker : Nhitng diém danh dau trén dwdng cong dwoc mang s thr tw
cta Frame . Théng thwong ¢ 2 path marke chudn cho méi dwéng cong 1a frame
dau va frame cudi rng v&i diém dau va diém cubi cia Path Curve

3.Trax Animation

Trax Animation & phwong thirc chuyén déng phi tuyén tinh. Phwong thirc nay
cho phép ta tao nhitng doan chuyén déng trén nhirng layer khac nhau , hodc
trén lan nhirng doan chuyén dong khac nhau doc lap tuyén tinh theo thoi gian.
Ta c6 thé tao I6p va tron bat ky loai chuyén déng chuyén key ndo , bao gébm ,
chuyé&n déng t»r motion capture hay path animation, Diéu nay dwoc thwe hién

thédng qua hé théng bang Trax editor
P

Vi ban trax editor nay, ta d& dang kéo tha, co dan dat chuyén dong trén nhirng
layer khac nhau.
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4. Reactive Animation (Chuyén déng twong tac)

Day la mot khai niém st dung d& mé t& mot chuyén dong ctia mot déi twong nay
bi phu thudc vao chuyén dong ctia moét dbi twong khac. Vi du dé thay, la chuyén
dong ctia 2 banh xe ndi véi nhau bang rang cwa, chuyén déng quay clia banh xe
nay dwoc lién két véi chuyén dong quay ciia méot banh xe con lai, khi ta dat key
thi banh xe khac ciing tw dong duoc dat key va diéu nay ciing twong tw khi ta
thay doi gia tri key. Trong Maya cé mét sb phwong phap dé thiét lap chuyén
dong twong tac sau day.

4.1.Set driven key.

Cbng cu nay cho phép ta dat mét thubc tinh la thudc tinh 1ai (Driver), mdt hoac
nhiéu thudc tinh con lai 1a thudc tinh bi lai (Driven). Ta c6 bang SetDriven key
nhw sau:

Kl 5ot Db Wy =oE3
toal Opimns Gy Seled  Fep
Lo

1Ch

LosdDuive | Lowd D D

4.2. Expresssion

Expression la nhitng doan ma lénh MEL cho phép ta lién két thudc tinh khac
nhau trén nhirng nut khac nhau.

4.3.Constraint

Constraints thiét |ap méi quan hé gitra 2 dbi twong bang céach:
+point at
+orient to

fyzend@3dvn.com Page 34 6/11/2008



Cé 1y thuyét cia MAYA
+look at

4.4.Connection

Thudc tinh c6 thé dwoc lién két truc tiép véi cac thudc tinh khac théng qua
nhirng lién két phu thudc. Diéu nay cé thé thé hién truc tiép qua ban connection
editor

& Ennnection [dner - :a
Opfora e Duplay Right Cupley sl ]
Flehipd Lk 1 Flikad Pugh

Dhiguds b [

5. Dynamics

Mot ki thuat tao chuyén déng khac Ia Dynamics. Ban c6 thé thiét 1ap nhirng dbi
twong clda ban trong Maya dwa trén nhirng hiéu &ng vat ly nhw twong tac, trong
lwe va gié véi mot s bién nhw : dd ndy (bounciness), lwc ma sat (friction) hoac
van téc ban dau (Initial velocity).

Ky thuat nay dem lai cho ban nhirng chuyén dong tw nhién ma kho thwc hién
bang key frame. Ban c6 thé sir dung Dynamics véi dbi twong vat rén( rigid
body), cac hé théng hat (particles) hay dbi twong mém(soft body objects).

+ Rigid body objects : la nhirng dbi twong rdn ma ban khéng can lam cho bién
dang. Ban c6 thé thiét Iap kiéu gia 1ap nay bang cach thiét lap nhw vat thé cha
dong va vat thé bi dong. Mot vat thé chu dong twong tac lai dong lywc (Dynamic),
nguwoc lai nhirng vat thé bj ddng chi co vai trd 1a nhirng dbi twong twong tac dbi
v&i dbi twong cha dong.
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Dé gia lap nhirng hiéu &ng nhw gié hay trong lwc, ta st dung nhirng trwong luc
dynamic, nhi*rng trwéng nay dwoc thém vao canh khi ching dwoc lién két voi
nhirng dbi twong.

Particle la nhirng hat nhé ma c6 thé dwoc sir dung dé tao ra nhivng hiéu

¢ng nhw khoi, Ira hay nhirtng vu nd. Nhirng diém nay dwoc phat ra trong canh |
noi ma chung ciing bi anh huwdng cia nhirng trevo'ng lwrc dynamic

Nhirng vat thé mém la nhirng b& m&t ma ban muén lam bién dang trong subt
qua trinh gia lap. Dé tao mot vat thé mém, ban sé két hop mot bé mat véi mot
loat cac diém nhod (particles). Nhirng diém nhd nay sé tac dong tré lai dong luc
hoc thic day gidp cho tao ra bé mét bién dang.

6. Character Animation (Dién hoat nhan vat)

Trong Maya,nhirng chuyén ddng tiéu biéu ctia nhan vat bao gém nhirng chuyén
dong cla cac bé mat st dung hé théng xwong dé lién két thanh chudi va nhirng
diéu khién dong lwc hoc dao (Inverse kinematic handles) giup diéu khién chuyén
dong. Trong cung moét thei diém, nhirng chudi nay co thé dwoc thiét 1ap dé l1am
viéc v&i nhivng dbi twong deformer dac biét dwoc goi chung la nhirng flexor.
Nhirng flexor nay cho phép tao nhitng bién dang trén bé mat nhan vat.

6.1.Skeleton and joints (Hé théng xwong va khdp)

Trong d6 hoa phu thudc, hé théng xwong la nhivng lién két cé thir bac. Hé thdng
nay dwoc cau thanh tr nhiéu nat lién két va thwdng bat dau tr mot nat gbe. Déi
v&i hé xwong cla co thé ngudi, nat gbc nay thuwong dwoc dat 1a nat khép héng.
M6t xwong dwoc cau tao tlr hai nat lién két va dwoc lién két theo bé ngoai bang
nhirng biéu twong xwong. Hé théng thir bac nay cho phép ban nhém hoéac phan
vung nhirng thanh phan khac nhau clia mbi nhan vat.
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g

A7 =

A skeleton used o animate
a human character

6.2. Inverse kinematic( dong lwc hoc dao)

Hé théng khép lam viéc nhw cac hé thdng thir bac khac gdm nat géc va nhirng
nut con ¢6 quan hé th&r bac . Viéc quay mot nut sé dan dén viéc quay nhirng nut
con ctia ndé nhwng khéng lam anh hwéng dén nhirng nut cha. Day dwoc goi 1a
dong lwc hoc thuan . Phwong phap déng lwc hoc thuadn nay dwoc dung md
phdng nhirtng chuyén déng mang tinh may maéc. Tuy nhién viéc mé phéng nhirng
chuyén déng mang tinh thwe, nhw chuyén déng cltia ban chan ban tay gap kha
nhiéu khé khan , tir d6 ta cé phwong phap dong lwc hoc dao

-Phuwong phap dong lwc hoc dao cho phép ta lam theo th& tw ngwoc lai cua hé
thdng thtr bac . Bang viéc dat nhirng diéu khién IK , ndi tr khép xwong dau téi
khép xwong cudi . Ta cé mét gidi phap tét hon dé diéu khién xwong . Maya cung
cép cho ta 3 giai phap diéu khién IK. D6 la:

_ IK'single chain

_IK spline

_ IK rotate plane

Mbi gidi phap nay duoc thiét ké dé diéu khién viéc quay cla cac khdp , khi can
diéu khién IK dwoc di chuyén , nhivng gidi phap IK nay sé quyét dinh viéc quay
clia cac xwong dé xwong cudi ludn hwéng téi can diéu khién IK. M&i giai phap
nay déu cé cach diéu khién riéng .
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6.3. Hé théng co va phwong phéap tao da.

Khi hé théng xwong da dwoc thiét 1ap, chung ta cé thé gan da cho nhan vat
bang cach gan hé thdng xwong nay véi bé mat, diéu khién nhirng bé mét nay voi
viééc quay cua khép. Ta co hai giai phap : Soft skinning va Hard skinning. Sw
khac biét & hai phwong phap bay la viéc sir dung nhitng bé co va khéi lwong
cla nhirng b6 co nay & Soft skinning.

Soft Skinning

6.4.Flexors

Trong mét sb trwdng hop viéc tao da khdng dem lai, két qua nhw y mubdn, ta
phéi sir dung nhitng Flexor dé tao nhirng bién dbi trén bé méat co & nhirng khu
vue gan nhirng khép xwong



Chuwong 6: RENDERING

Viéc két xuét 1a qua trinh hoan thanh clia mét khung canh dé dwa ra san pham
cudi cung, qua trinh nay bao gdm céac buwdc: Dat vat liéu, ap texture, thiét 1ap
anh sang va cubi cung la két xuét.
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1.Thiét 1ap vat liéu va Texture

Trong Maya ta c6 thé thém cac bé mét texture va nhirng hiéu (rng render khac
bang cach st dung nhirng nhém t& bong. Nhém t6 béng 1a mét mang cac nut
khéng phu thudc duoc két ndi hoan toan téi mét nat Shading groups. Nhém nay
c6 thé bao gébm cac nut bé mat(texture) va toa dd dé ap Ién bé mat(UV), loai vat
liéu(material) va tham chi ca nhirng ngudn sang co lién quan.

2.Anh Texture

Pé thém chi tiét cho shading groups, ta cé thé ap anh texture 1&n nhiéu thudc
tinh khac nhau nhu : bump (46 gb ghé bé mét), dé trong sudt va mau sac. Nhirng
anh bé mat nay sé bj &nh hudng b&i toa dd UV cta bé méat dbi twong.

MNarmal mapping Frojection mapping

3.Vat liéu

Nhirng loai vat liéu khac nhau dwoc ap dung cho nhitng két cdu khac nhau. Sy
khac biét I&n nhat gira cac loai vat liéu chinh [a cach méi loai nay diéu khién do
phan chiéu khi két xuat. D& tién so sanh, ta xem qua 3 loai vat liéu co ban nhét
clia Maya:

3.1.Lambert
Day 14 loai vat liéu co ban nhat va khong hé co bat ky théng sb nao vé do phan

chiéu. Day |a loai vat liéu ly twdng cho nhirng bé mat khéng phan quang. Loai bé
mat nay co thé trong subt va bj khuc xa khi do tia nhwng sé& khéng c6 tia phan xa.
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3.2.Blinn

Pay la loai vat liéu thuweng dwoc dung véi dd phan chiéu cao véi nhivng thudn
tinh nhw Eccentricity va Specular Rolloff. Vat liéu nay kha giébng véi vat liéu
Phong v&i d6 phan chiéu sic nét hon. Day la vat liéu hay dwoc dung cho thuy
tinh va kim loai.

3.3. Phong

Vat liéu Phong thém vao vat liéu Lambert mét thudc tinh phan chiéu kha sac
nét. Kich thuéc, cuwdng do cla anh sang phan chiéu dwoc dié khién boi thudc
tinh dwdng cong Cosine Power. Vat liéu nay ciing c6 thé phan xa véi anh map
moi trwdng hay do tia. Day la loai vat liéu thwdng dung d& mé phdng chét déo.

Lambert - Blinn va Phong
3.4.Anh sang

Trwéc khi render, ta phai lam sang khung canh bang cach sir dung mot s
nguén sang. Nhirng dén nay cho phép ban tao khéng gian cho khung canh bang
nhiéu céach, ciing gibng nhw ngwdi chup anh st dung anh sang. Maya cho phép
ban xem trwéc nhivng ngudn sang tich hop khi model, ho&c ta cé thé render dé
xem hiéu qua cudi cung.

M6t s& ngudn sang chinh

3.5.Motion blur
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Khi mét camera thuwc chup mét canh dbi twong dang chuyén dong , anh cubi
cung thwdng bi m& khéng rd nét. Trong Maya cé thé sir dung cdng cu motion
blur thém sy sinh déng cia moét khung canh. Maya cé 2 loai motion blur — motion
blur 2D1/2 hoé&c 3D. Ta cé thé sir dung ca 2 loai motion blur.

m
-

3.6.Hardware rendering

Maya cung cap hardware rendering cho phép ta nhin thdy anh da dwoc render
trén man hinh d& xem trwdc nhivng hoat canh clia chang ta. Ban ciing c6 thé st
dung Hardware rendering dé dé& render mot sd hiéu ng d&c biét. Nhirng hiéu
trng nay sau do co thé hop lai hinh anh da dwoc render véi software

3.7.A-buffer rendering

Maya stir dung ngam dinh hé théng A-buffer cho render software . Loai cdng cu
render nay cho phép ban nhin nhitng cadnh da dwoc t6 béng véi béng dé and
motion blur. Céng cu render nay can thiét nhat cho viéc render clia ban.

3.8.Raytrace rendering

Do tia cho phép ban khung canh coé hién twgng phan xa va khidc xa. Maya cé
ché do selective raytracing, cho phép chi cé nhirng bo t6 béng c6 kiéu do tia mai
bi anh hwédng. Qué trinh do tia thwong rat cham, do d6 chi nén dung thay cho hé
thdng A-buffer méac dinh khi c6 nhitng yéu cau cao vé chét | wong cta anh két
xuat.
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3.9.Phuwong thirc hoat déng cliia cac cong cu Render.

Céc cong cu render clia Maya hoat déng bang cach nhin tbng thé camera cla
canh . Sau d6 né lay mét vang chon hodc mét chop dé phan tich cho du co thé
hay khoéng thé render viing chon 4y. Néu c6 thé, né sé tdng hop nhirng théng tin
tim thy trong shading group( hinh hoc , anh sang va shading network) véi théng
tin Render Globals, va toan bé nhirng phan da render.

Khi nhirtng cdng cu render chuyén sang ving lwa chon tiép theo, né lai mét 1an
nira phan tich trang thai. Néu n6 tim ra mét mang ma c6 nhiéu théng tin hon noé
sé chia thanh nhirng mang nhé hon va render.

Khi ta dung raytracing, méi mang dwoc render dau tién bang A-buffer, sau dé
nhirng cong cu render tim kiém nhirng th(r can thiét cho raytracing. Néu né tim
duwoc bat ky chi tiét gi, sau d6 né phan I&p trong viung da dwoc raytraced. Sau
khi hoan thanh, ta c6 mét anh cudi cung , hodc néu ban render mét hoat canh,
ban s& nhan dwoc mot chudi cac anh.

3.10.IPR

Maya con bao gdbm mét Interactive Photorealistic Renderer cho ban mét phan
hoi v&i viec tw dong render méi khi co sw cap nhat vé vat liéu, anh sang, trén mét
vung cla anh. diéu nay khéng lam mét thdi gian render toan canh nhwng van
cho ta biét két xuét trén mot phan clia anh dwoc chon. IPR 1a mét cdng cu duoc
st dung rat thuworng xuyén khi két xuét.

Chon vung cho IPR —‘ IPR tw déng cap nhat
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