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PHAN MO DAU

Ngay nay cong nghé thong tin va dic biét 1a cac ing dung d6 hoa 3
chiéu ngay cang phat trién manh mé. Ung dung phd bién nhit ciia do hoa
3 chiéu chinh 1a Game — linh vue cong nghé thong tin mang lai nhiéu loi
nhuén nhit, ngoai ra la mot s6 cac linh vyre khac nhu la y hoc, xay dung. ..
Véi mong mudn tiép can va phat trlen linh vuc dd hoa 3 chiéu dé giai
quyét mot sb bai toan trong thuc té, em di tim hiéu k¥ thuit danh bong
Phong trong db hoa 3D.

Tac gia ctia phuong phap danh bong Phong l1a Bui Tuong Phong
(1942 tai Viét Nam — 1975 tai M§) 1a mot nha nghién ctru hang dau va 1a
mot trong nhing nguoi tién phong trong nganh d6 hoa may tinh.
Niam 1973, trong luan 4n tién sicta minh tai Pai hoc Utah v6i tua dé
"Chiéu sang trong d0 hoa may tinh" (Illumination for Computer-
Generated Images), ong da dé xuat ra phuong phap t6 mau ap dung cho
cac vat thé co tinh phan xa guong (specular reflection). Tir d6 phuong
phap nay thuong dugc goi la Phong shading. Phong shading dé tr¢ thanh
mot phuong phap cuc ky phd bién va hién van con duoc sir dung rong rai.

VBa1 toan thuc ‘ge dat ra la: tor mot nguon sang nhét dm}l chiéu dén
Vef}t thé, xac dinh nguon sang va thyc hién thuat toan Phong dé danh bong
doi tuong do.

Muc dich chinh ctia ¢ hoa 3D 1 tao ra va md ta cac ddi tuong, cac
mo hinh trong thé giéi that bang may tinh sao cho cang giéng voi that
cang tot. Viéc nghién ctru cac phwong phép cac ky thuat khac nhau cua do
hoa 3D ciing chi huéng dén mot myc tiéu duy nhat d6 1a lam sao cho cac
nhan vat, cac ddi tuong, cac mo hinh duoc tao ra trong may tinh giéng
that nhat. Va mét trong cac phuong phap d6 chinh 1a ky thuat danh bong
Phong.

Xuét phat tir van dé nay d6 an ctia em dugc chia 1am 3 chuong:
~ Chuong 1: Khai quat vé dd hoa 3D va bai toan danh bong.

o Chuong nay néi vé cac kién thirc co ban vé 3D : khai niém,
thanh phan va ing dung, va bai todn danh bong Phong.

_ Chuong 2: K§ thuat danh bong Phong trong dd hoa 3D.
o Chuong nay di vao chi tiét k¥ thuat danh bong Phong.
- Chuong 3: Chuong trinh thir nghiém.
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CHUONG 1:KHAI QUAT VE PO HOA 3D VA BAI TOAN PANH
BONG

1.1. Khéi quét vé d6 hea 3D

1.1.1. P6 hea 3D la gi?

Cac linh vuc d6 hoa may tinh lién quan dén viéc tao ra va hién thi
cac d6i twong ba chiéu trong mot khong gian hai chiéu (vi du, man hinh
hién thi ) 1a d6 hoa 3D. Trong do, diém anh trong mot hinh anh 2-chiéu
c6 cac thudc tinh cua vi tri, mau sic, va do sang, mot diém anh 3-D cho
biét thém mot thudc tinh chiéu sau cho biét diém nam trén mot truc Z
tuong tuong. Khi duge két hop nhiu diém anh 3-D, voi mdi gid tri chiéu
sau riéng ciia minh, két qua la ta c6 mot bé mit ba chiéu . Ngoai ra, do hoa
3D cing hd tro nhleu d6i tuong tuong tac voi nhau. Vi du, mot vat ran,
mot phan c6 thé an dang sau nd. Cudi Cung, may tinh xur Iy vGi CaC Ky
thuat sir dung trong khéng gian 3 chiéu dé hién thi vat thé thuc té véi
chiéu sAu cua né.

Muc dich chinh ciia b hoa 3D 1 tao ra va md ta cac ddi tuong, cac
mod hinh trong thé gioi that bang may tinh sao cho cang gidng voi that
cang tot. Viéc nghién ctru cac phwong phéap cac ky thuat khac nhau cua do
hoa 3D ciing chi huéng dén mot myc tiéu duy nhat d6 1a lam sao cho cac
nhan vat, cac d6i twong, cac moé hinh duoc tao ra trong may tinh gidng
that nhat. Va mot trong cac phuong phap d6 chinh 1a tao bong cho dbi
tuong.

1.1.2. Céc thanh phan co ban ciia do hea 3D.

Sence : la thanh phan chua tat ca cac ddi tuong caa khong gian 3D.,
cac doi tuong nay dugc luu trir trong cau trdc dir liéu dang cy.

Camera : xac dinh diém nhin ma ching ta dang xem Sence, duoc
dung @é thay do6i goc nhin, hudng nhin, trong tim diém nhin.

~ Viewport : 1a viing chira nhing déi twgng ma Camera c6 thé nhin
thay, thé hi¢n mot phan trong Sence 3D.

1.1.3. Céc &ng dung co ban ciia dd hea 3D.

Db hoa may tinh 1a mét trong nhimg linh vye ly tha nhat va phat
trién nhanh nhat cua tin hoc. Ngay tur khi xuét hién n6 di co stc 161 cudn
manh 1iét, cudn hat rat nhiéu nguoi & nhiéu linh vuc khac nhau nhu khoa
hoc nghé thuat, kinh doanh, quan 1y...Tinh hip din cta né cé thé duoc
minh hoa rit truc quan thong qua cac ing dung ctia né.

- Xay dyng giao dién nguoi dung (User Interface): Giao dién d hoa thuc su
la cudc cach mang mang lai sy thudn ti€n va thodi mai cho nguoi dung
ung dung.

~ Tao céc biéu dd trong thuong mai, khoa hoc, k¥ thuat. Cac ung dung nay
thuong duoc dung dé tom luge cac dit liéu vé tai chinh, thong ké, khoa
hoc, toan hoc... giap cho nghién ctru, quan ly... mdt cach c6 hiéu qua.
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http://translate.googleusercontent.com/translate_c?depth=1&ei=eNaoUNXnBo7NmgXusIAo&hl=vi&langpair=en%7Cvi&rurl=translate.google.com.vn&twu=1&u=http://www.webopedia.com/TERM/D/display_screen.html&usg=ALkJrhggsT2fqSe5kZ6PrCdij7K6abdsWA
http://translate.googleusercontent.com/translate_c?depth=1&ei=eNaoUNXnBo7NmgXusIAo&hl=vi&langpair=en%7Cvi&rurl=translate.google.com.vn&twu=1&u=http://www.webopedia.com/TERM/P/pixel.html&usg=ALkJrhi8FmRHc9-VCMaP2AYRS3sdBui_hQ

_ Ty dong hoa vin phong va ché ban dién tir.

_ Thiét ké véi su tro giup ciia may tinh (CAD CAM).
- Linh vuc giai tri, ngh¢ thuit va mo phong.

_ Diéu khién cac qua trinh san xuét (Process Control).
- Linh vyc ban dd (Cartography).

- G14do duc va dao tao.

1.2. Bai toan danh bong

Ky thuat danh bong Phong(Phong Shading Model) 13 k¥ thuat tét
nhat trong cac ky thuat t6 bong nhu Flat Shading, Gourad Shading. Bai
toan dat ra van dé la 1am sao c6 the danh bong vat thé dya vao cac ngu<>n
sang chiéu tGi va bé mit vat thé can danh bong. Khi da xac dinh dwoc bé
mat vat thé thi theo thuat toan Phong s& st dung phuong phap néi suy
song tuyen tinh dé thap sang ting diém anh duoc nguon sang chleu toi.
Khi d6 tit ca cac diém anh trén toan bo bé mat vat thé dugc ngudn sang
chiéu t6i s& sang lén, cac diém anh ma khong duoc nguon sang chiéu toi
s& toi di, va nhu thé 1a ta 3 ddnh bong thanh cong cho vt thé do.



CHUONG 2: KY THUAT BPANH BONG PHONG TRONG DO HOA 3D

2.1. Cac dang nguon sang co ban

Khi biéu dién cac ddi tugng 3 chiéu, mot yéu t6 khong thé bo qua
dé tang tinh thuc cua dbi tuong do 1a tao bong sang cho vat thé. Dé thuc
hién duoc diéu nay, ching ta can phai lan lugt tim hiéu cac dang ngudn
sang co trong tu nhién, ciing nhu cac tinh chat dic trung khac nhau cia
mdi loai nguon sang.

2.1.1.Ngudn sang xung quanh(Ambient LightSource)

Anh sang xung quanh 1a mirc anh sang trung binh, ton tai trong mot
vung khong gian. Mot khong gian ly tuong la khong gian ma tai d6 moi
vat déu duoc cung cip mot luong anh sang 1én bé mit 1a nhu nhau, tir moi
phia & moi noi. Thong thuong anh sang xung quanh dugc xdc dinh véi
mot mire cu thé goi 1a mirc sang xung quanh ctia ving khong gian ma vat
thé do6 cu ngy, sau do ta cong voi cuong do sang cé duge tir cac nguon
sang khac dé co dugc cuong do sang cudi ciing 1én mot diém hay mot mat
ctia vat thé.

Vector phap tuyén cia mit : , i
celorphap Hiye e Anh sang phan x

R

Anh sang pha Anh séng téi '
Anh sang ton

Hinh 2.1: Su phan xa cta anh sang

Am dugc chiéu sang bang Ambient Light



2.1.2. Nguén sang dinh hwéng.(Directional Light Source)

Ngudn sang dinh huong giéng nhu nhimg gi ma mit trdi cung cp
cho ching ta. N6 bao gdm mot tap cac tia sang song song, bat ké cuong do
ctia chiing ¢6 gidng nhau hay khong. C6 hai loai két qua cua anh sang dinh
huéng khi chung ta chiéu dén bé mit 1a: khuéch tan va phan chiéu. Néu bé
mit phan xa toan bd (gidng nhu trong guong) thi cac tia phan xa s€ ¢o
huéng nguoc voi hudng cua goe toi. Trong truong hop nguoce lai, néu bé
mit 1a khong phan xa toan phan (c6 do xam, xu xi) thi mot phén cac tia
sang s& bi téa di cac hudng khac hay bi hap thu, phan con lai thi phan xa
lai, va lugng anh sang phan xa lai nay ty 18 véi goc téi. O day chung ta s&
quan tdm dén hién tuong phan xa khong toan phan vi day 1a hién tuong
phd bién.

Vector phap tuyén ciia mt Vector phap tuyén cia mit
Anh sang phan Anh sang toi

Anh siang phan xa Anh sang toi

(a) (b)
Hinh 2.2: Su phan xa khong toan phéan cta anh sang

Trong hinh thé hién su phan xa anh sang khong toan phan. Po ddm
nét cuia cdc tia anh sang tdi thé thién cudng do sang cao, dd manh cia cac
tia phan xa thé hién cuong do sang thap. No6i chung, khi bé mit 1a khong
phan xa toan phan thi cuong do cla anh sang phan xa ludn bé hon so voi
cuong do cua anh sang tdi, va cuong do cua tia phan xa con ty 1¢ voi goc
gifra tia t&1 véi vector phap tuyen ctia bé mat, néu goc nay cang nho thi
cudng do phan xa cang cao. O day ta chi quan tim dén thanh phéan anh
sang khuéch tan va tam bo qua hién tuong phan xa toan phan.

Néu goi 0 1a goc giira tia toi 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
thirc:

n

|

Cos 9 := (*)

Q)
]
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Trong cong thirc trén Cos() bang tich vo hudng cia a va n chia
cho tich d¢ 16n cia ching. Néu ta da chuan héa do 16n cua céc vector a va
n ve 1 tir trude thi ta c¢6 the tinh gia tri trén mot cach nhanh chéng nhu sau:

—

Cos(0) = tich vd huéng cua A va

A=ax*nx+ay*ny+az*n.z

Vi Cos(0) ¢6 gid tri tir +1 dén -1 nén ta c6 thé suy ra cong thic tinh
cuong d) cua anh sdng phan xa la:

Cuong dd AS phan xa = Cuong do AS dinh hudng

« JCos@ +1/2 (**)

Trong d6 EOS ¢ :+ 1/ 2: c6 gia tri trong khoang tir 0 dén 1. Vay
qua cong thuc (*) va (**) ching ta c6 thé tinh dugc cudng do cua anh

sang phan xa trén bé mat khi biét dugc cuong do cua anh sang dinh hudéng
cling nhu céc vector phap tuyén ctia mat va tia téi.

2.1.3. Nguon sang diém.(Point Light Source) ‘ ‘
_ Cac tia sang t nguon sang diém toa ra khap noi. Nhieu nguon sang
c6 the xap xi tot bang loai nguon sang nay. Bong den tron 1a mot vi du.

..... a

Hinh 2.3: Vit thé duoc chiéu bang ngudn sang diém.
Huéng cua céc tia sang & thay doi véi cac diém khac nhau trén bé
mat. Nhu vay, ta phai tinh vector chi phuong cho moi diém:
p—1
I3 =1

d=

|
(px, py. pz)
|| I
- ".'rL — - ¥
Light k. +kd+kd

Hinh 2.4 : Cong thuc tinh nguon sang diém.
Trong d6 Ke, ki, Kq 12 hé s6 suy giam theo khoang céach d.
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2.1.4. Cac ngudn sang khac
2.1.4.1. Bén pha.(Spot Light)

L& mot ngudn sang diém nhung anh sang tap trung theo huéng duy
nhét (dén mau trong san khau)

Xac dinh boi mau sic, vi tri ngudn sang, hudéng va céc tham s
khac dinh nghia muc d6 phu sang.

Hinh 2.5 : Vat thé chiéu tir ngudn dén pha.
2.1.4.2. Ngudn séng ving. (Area Light Source)
Nguon sang c6 dang mét ving 2 chiéu( thuong 1a polygon hay disk)
Tao ra c&c bong diu( soft shadow)

Hinh 2.6: Vat thé chiéu tir ngudn sang ving.
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2.2. Ky thuat danh bong Phong

Phuong phap t6 bong Phong 13 thuat ngir dung dé chi mét tap hop
cac k¥ thuat trong Do hoa 3D bao gdbm: mot mo hinh phan xa anh sang tir
cac bé mit va mot phuong phap dung dé uée lugng mau sic cua diém anh
bang cach ndi suy véc-to truc giao bé mit.

Mo hinh phan xa thudng dugc biét téi véi tén goi M6 hinh Phan xa
Phong (Phong reflection model), Mo hinh Chicu sang Phong (Phong
illumination) hay 1a M6 hinh thap sang Phong (Phong lighting).

2.2.1. Sw phan xa khuéch tan( Difuse Reflection)

Diffuse Light (4nh sang khuéch tan) 1a anh sang chiéu theo mot
huéng nhat, tuy nhién khi né gap mot bé mat né sé bi phan ra bang nhau
vé moi hudng, Vi thé nd sang bang nhau cho du c¢é dat mat nhin ¢ dau
chang nita. Moi ngudn sang dén tir mot diém hay tir mot huéng nhat dinh
déu co thanh phan Diffuse Light.

Gia str bé mat cua vat thé hoan toan bang phang. Anh sang khuéch
tan tir bé mat nay theo moi hudng s& nhu nhau.

Anh sang tsi Anh sang phan xa khuéch tan

Hinh 2.7 : M6 ta phan xa khuéch tan.

Hinh duoc chiéu bai Diffuse Light

2.2.2. Luat Lambert's Cosine
Su phan xa khuéch tan tuan theo luat Lambert’s Cosine.
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Luat Lambert’s Cosine : ning lugng phan xa khuéch tan ty 18
thuan vai Cos cua goc tao boi tia sang tai va normal cua bé mat.

Lambert's Cosine Law
n T
e %" E Rl -.T
Sl e 72
T e T R =

Hinh 2.8 : M6 ta Luit Lambert’s Cosine.

Cudng do sang co thé dugc tinh theo cong thic :

L ymise = K4l yigpe COSO
;]

Hinh 2.9 : Cdng thuc tinh cwong d6 sang.

trong d6 I;;4n, 12 cudng do sang cua anh sang téi, k,la hé so phan
xa (0<k, <1).

Vi du vé phan xa khuéch tan : (Difuse Reflection)

Ta chi can xem xét cAc tia sang c6 gdc t6i trong khoang tur 0°dén
90°vi khi gdc I6n hon 90°, nang lugng s& bang 0 do vt thé can tro. Sau
day 12 mot s6 hinh anh chleu sang mit cau véi cac tia sang khac nhau :

Hinh 2.10 : Vi du vé phan xa khuéch tan.
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2.2.3. Sw phan xa gwong. (Specular Reflection)

Gia st bé mat cuia vat thé hoan toan bang phang. Anh séng khuéch
tan tir bé mat nay theo moi hudng sé nhu nhau.

Hinh dugc chiéu bai anh sang phan xa( Specular Light)

2.2.4. Luat Snell's

Sy phan xa guong dugc tuan theo luat Snell. Luat nay dugc phat
biéu nhu sau :

+ Tia t6i, tia phan xa va normal ciia mat nam trong cing mot mat
phang.

+ Goc toi bang goc phan xa.

n,8Inf, =n_sind,

S

n

] F ool

~

Hinh 2.11: M0 ta luat Snell’s.

+ Tuy nhién, luat Snell chi dung vé&i phép phan xa guong 1y tuong,
nghia 1a bé mat phai tron, phang tuyét dbi. Trén thyc té, s& c6 mét tia phan
xa tiém can hai bén tia phan xa ly tuong. (xem hinh trén)
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+ Noi chung, ta c6 thé gia thiét phan 16n ning lwong tap trung vao
tia phan xa ly tuong. Cang xa tia nay, lugng anh sang phan xa nay cang it.

Hinh 2.12 : M6 ta tia phan xa ly tuong.

2.2.5. Phong Illumination

Mot ham théng dung dung dé xac dinh luong anh sang trén dugc
goi la Phong Illumination Model:

ISpecular: Ilight (COS@)nShiny
Ta thay, cos( ) cyc dai khi =0 vatrigt titu khi = 90°. ng,umyla

hé sb tron cua bé mit.

-

~

Hinh 2.13: M0 ta phuong thirc Phong.
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2.2.6. Phong Shading
MJbi diém phai tinh todn maot lan.
Tinh gia tri xap xi cia normal tai mdi diém trén bé mat bang
phuong phap ndi suy song tuyén tinh normal tai cac goc.

Viewer N,

N, Polygon

Hinh 2.14: M@ ta ndi suy song tuyén tinh normal tai céc géc.
Noi suy song tuyén tinh doc theo scanline tir trén xudng:

Hinh 2.15: Md ta noi suy song tuyén tinh doc theo scanline.
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So sénh vai cac ky thuat danh bong khac

Wireframe Flat

Gouraud Phong

Hinh 2.16: So sanh gitra 4 ky thuat danh bong.
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CHUONG 3: CHUONG TRINH THU NGHIEM
3.1. Bai toan

Do tinh chat cong viéc ciing nhu thAm my¥ cta con nguoi lubn ludn
thay d6i dé phu hop véi thuc tién ma nhitng doi hoi, yéu cau dit ra cho xir
ly anh ngay cang cao, da dang. Theo xu hudng dé, xir Iy anh phéat trién
khéng ngung hudng téi quy trinh xur ly anh hoan thién. Va danh bong anh
la mot trong nhitng khau quan trong cua quy trinh xir 1y anh. Viéc dat dén
mot cong cu tot nhat c6 thé nang cao chat luong anh trén moi bé mat hay
moi cau trac anh van 1a mot muc tiéu xa voi.

Vi bai toan danh bong, em cai dat chuong trinh thir nghiém vai ky
thuat Phong Shading Model.

. Pauvao: Mot vat thé mau.
. Paura @  Vatthé da dugc ddnh bong.
3.2. Phan tich, thiét ké

Hoat dong cua chuong trinh :

Buwoc 1: Trén menu Tép chon Ma tép

Phong Shading = =

M tép

Thoat

Hinh 3.1. Budc mo file.
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Buwéc 2: Chon file ngudn tir cira s6 mé ra ta chon duong dan téi roi
ta chon file muon hién thi.

ad Phong Shading ==
Tép  Thudttean Thigtlap

o Open “
@ = 1 L « Phong » Phong b picture v & Search picture Fe
Organize * MNew folder = - E @
: A : ifi
3¥ Favorites Name Date modified Type
B Desktop | E bo 11/27/201204:16 ... SMF File
& Downloads et /2722 04:16 ... Text Document
| Recent places 7 te giac 3/25/2004 08:20PM  SMF File
& SkyDrive E the /7/2004 03:25PM  SMFFile
) Libraries
@ Documents
J'! Music
[E] Pictures
B videos
- Computer
£ Local Disk(Cy ¥ ¢ ?
File name: | bo v |Alfiles() vl
‘ Open | | Cancel ‘

Hinh 3.2. Budc chon file tao vat thé.
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_ Buwoc 3: Chuong trinh quét file va tao hinh vat thé dya trén file
nguon ta vira chon.

Tép Thuittean  Thiét l3p

Hinh 3.3. M6 hinh vat thé chua danh bong.
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Buwéc 4: Hién thi vat thé da duoc danh bong hodc khong danh bong
Vi thuat toan Phong.

+ T menu Thuat toan -> Bong Phong, khi d6 vat thé s& duoc
danh bong theo thuat toan Phong Illumination.

Tép Thudttoan  Thiét lap

Hinh 3.4. Vit thé d3 d4anh bong bang thuat toan Phong.
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+ Tu menu Thuét toan -> Khong béng Phong, khi d6 vat thé s&
trd lai hinh dang ban dau khi chua danh bong.

Tép Thudttodn  Thiét lap

Hinh 3.5. Vat thé khong chon danh bong Phong.
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Buwéc 5: Co thé diéu chinh céc tham sé cua thuat toan danh bong
nhu :

Ngudn sang diém Cac yéu td phan xa khuéch tan cua bé mat

U 05
y

HE sd phan xa cla cac ddi tudng ve anh s

Cudng dd anh sang mdi tnidng U 05

U Hé sd phan xa guidng

U

Vi tri cla vector ngudn anh sang

U 04

Hinh 3.6. Ctra s6 chinh sira thong s6 ngudn sang.
-Vj tri ctia vector nguon sang.
- Cuong do anh sang.
- Hé s6 phan xa.
- Céc yéu té phan xa.

Buéc 6: Hién thi két qua sau khi da hiéu chinh c&c tham sé.
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3.3. Mot so két qua chwong trinh

Chuong trinh duoc xay dung bang b cong cu Visual studio 2008
su dung ngdn ngit 1ap trinh C#. Chuong trinh thir nghiém cai dat ky thuat
danh bong Phong. Mot so modul chinh cua chuong trinh:

1. Chon anh dau vao

2. Xur ly anh bang ky thuat danh bong Phong.

3. Chtic niang diéu chinh tham sé lién quan dén ngudn séang.
4. Hién thi anh két qua.

Mot s6 giao dién chinh caa chuong trinh:

Tép Thudttodn Thiétlap

Hinh 3.7: Giao dién chinh ctaa chwong trinh
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Mot sé két qua thu duoc:

Tép Thudttodn  Thiét lap

Hinh 3.8: Két qua vat thé di qua xu ly thuat toan danh bong Phong
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Mot sé két qua cua viéc didu chinh tham sé cua nguon sang

|

a Phong Shading
Tép Thudttoan Thiétlap

Nudn sang diém (ac yéu 1 phén xa khugch tén cla bé mét
05

HE 53 phan xa cla cac ddi budng vé anh sl

Ciiding dé anh séng méi tniding

= He 53 phan xa gudng
05
Vitri ciia vector nguéin anh séng
1 Chi =8 Specular 200
0
0 0K

Hinh 3.9: Diéu chinh vi tri ngudn sang chiéu tir truc X.



28

% Phang Shading
Tep Thudttoan Thiétlap

Ngusn séng diém (c yEutd phan xz khugch tan cla bé mat
05

HE s phén xa cla cac ddi tudng vé &nh s

Cuifing d6 &nh séng méi tniding

5 HE =8 phan xa gudng
05
Vitri clia vector ngudn anh séng
0 Chi =8 Specular 200
1
0 0K

Hinh 3.10: Biéu chinh vi tri nguon sang chiéu tir truc Y.
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e Phong Shading
Tép Thuittodn  Thiétlap

Naudn séng diém (Cée yéutd phan xa khuéch tan clia b mat

Y
o

(N

Hé s phan xa cla céc dditudng vE anh s3
Cidng 0 &nh séng mditnidng U

Hé 56 phén xa gudng

Vitri cla vector ngudn anh séng

U

Hinh 3.11: Biéu chinh vi tri ngudn sang chiéu tir truc Z.
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o Phong Shading
Tép Thudttodn Thiét lép

2]

Naudn séng diém Cac yéut6 phan xa khugch tan cla be mét
% |
HE s phan xa cUa cac di tudng v énh s3

Cliding d6 &nh séng méitnidng ¥,

(] He 50 phan xa gudng
05
Vitri clia vector ngudn anh séng
: ; Chish Specr 200
0
1 0K

Hinh 3.12: Ngudn chiéu tir truc Z va max cudng d6 chiéu sang.
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o Phong Shading
Tép Thuittoan Thiét lap

]
Ngudn sang diém Céc yéutd phan xa khugch tan cla be mét
045
0
H& 56 phan xa clia cac 46 tudng v &nh sl
(uiing @6 &nh sang méi tniding D3]
0 T y
H# 5 phan xa audng
05
Vitri cliz vector ngudn anh sang
0 (hi 8 Specular 200
0
1 0K

Hinh 3.13: Ngudn chiéu tir truc Z va min cudng d6 chiéu sang.
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PHAN KET LUAN

Linh vuc db hoa 3 chiéu ngay cang phat trlen va ¢ nhiéu dong gop
quan trong trong cudc song cua con ngudi. Nhu cau tao ra cac thé gidi 4o
3 chiéu ngay cang nhiéu. Vé4i dé tai “Tim hiéu vé ky thuat danh bong
Phong trong do hoa 3D”, dd an nay di trinh bay dugc tong quan vé cac k§
thuat do hoa 3 chiéu co ban, trong do tap trung di sau vao nghién ciru k§y
thuat danh bong Phong.

Tuy nhién do han ché vé diéu kién va thoi gian, khod lun s& khong
thé tranh khoi nhiing thiéu sét. Kinh mong duoc su dong gop y kién cua

thiy co va cac ban dé em ¢ thé hoan thién hon dé tai nghién ctru cua
minh trong dot lam dd 4n tot nghiép nay.

Tran trong cam on!
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