CHIEU SANG VA TAO BONG
ILLUMINATION AND SHADING

Light source
lHlumination

Shading




Thuat ngd dung trong Computer graphics

e Illumination: s chuyen tai dong
anh sang td nguon sang fen cac
niem trong khong gian mot cach
tréc tiep hay gian tiep.

 Lighting: qui trinh tinh toan fio
sang phan xa tdo mot noi todng
3D.

 Shading: qui trinh gan moit gia tro mau cho 1 pixel.
Light source (LS)
e Cac thuoc tinh cua nguon sang:

¢ Pho phat sang (mau sac)

¢ Thuoc tinh hinh hoc (vo tri,
h6dng)

¢ No suy giam fionh hédng

« Nhin thay mot vat the = nhin thay anh sang fien to cac
be mat cua vat the.

« Anh sang nay xuat phat td cac nguon sang khac nhau
xung quanh vat the. Neu vat the la trong suot (khong
phan xa) ta chg co the thay anh sang xuat phat to cac
nguon sang nam ngay sau vat the.

* Co 2 loai nguon sang c6 ban:

¢ Cac nguon t6 phat sang (mat troi, cac bong fien, ..)

¢ Cac nguon sang phan chieu (cac vat the fiddc chieu sang
bdi cac nguon td phat sang nhd bdc té6ng, godng, ...).
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« Khi kich théoc cua nguon sang nho so véi kich théoc cua
vat the fdoc chieu sang ta goi no la nguon sang Aiem.

e« Cac nguon sang khong thuoc loai nay A6dc goi la cac
nguon sang phan bo (vi du ngon fien neon nam 6 gan
vat the).

e Chung ta se chu yeu xet bai toan tao bong voi cac nguon
sang fiem.

IlHlumination

* Mui fiich:

¢ Mo hinh trong may tinh fie mo phong ..
% SO phat sang tai cac nguon sang
% SO tan xa tai cac be mat
s SO thu nhan tai camera (eye)

¢ Cac iieu mong fidi t6 nhéng mo hinh nay ..
< Nung fian, chinh xac
% Ngan gon, suc tich

% Hieu qua trong tinh toan
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e [llumination gom hai thanh phan:
¢ Cac nguon sang

¢ Nac tinh cua cac mat trong canh

X/

% Pho phan chieu (mau)
% Thuoc tinh hinh hoc (vo tri, h6dng, cau truc vi mo)
< No hap thu
e Mot so gidi han qui Aonh bdi hau het cac he Ao hoa:
¢ Chg co direct illumination td nguon td phat sang fien cac

nguon sang phan chieu.

¢ Bo qua thuoc tinh hinh hoc cua cac nguon td phat sang.
Che quan tam fien thuoc tinh hinh hoc cua cac nguon
sang phan chieu.

Khi ch6a qua lllumination Khi ia ap dung lllumination
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Nguon sang xung quanh (Ambient LS)

 Ngay khi cac noi t60ng khong fi6dc chieu sang troc tiep,
ta van co the nhin thay chung. Nguyen nhan la fioi
t66ng van nodc chieu sang bdi anh sang phan xa to cac
Aoi tdong gan no theo khap moi hodng. Phodng phap
théong dung fie mo hinh loai anh sang nay la dung mot
nguon sang xung quanh.
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* Nguon sang xung quanh khong co thuoc tinh khong gian
cung nho hébng. L6Gng anh sang xung quanh fien voi
moi vat la nhd nhau. Anh sang xung quanh nay co the
CO mau sac xac nonh.

« L66Nng anh sang xung quanh nddc phan xa bdi mot Aoi
toong noc lap voi vo tri va hédng cua no trong khong
gian. Thuoc tinh cua cac be mat thééng n6dc dung fe
xac fonh 166ng anh sang xung quanh Aédc phan xa nay.

Nguon sang inonh hédng (Directional LS)

e Tat ca cac tia sang t6 nguon sang fionh hédng feu ssong
nhau va khong co tam phat sang (origin). Nieu nay co
nghda nguon sang fiat 0 vo cdc (Mat troi la mot vi du).
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« HOONg t6 mot be mat fien nguon sang la thong tin quan
trong fie tinh anh sang phan chieu t6 mat. Voi mot
nguon sang Aonh hdédng, hddng nay la co Aonh cho mMoi
noi todng.

e Moi nguon sang thuoc loai nay co mau xac fionh.
Nguon sang fiem (Point LS)

« Cac tia sang td nguon sang iiem toa ra khap noi. Nhieu
nguon sang co the xap x& tot bang loai nguon sang nay.
Bong fien tron la mot vi du.

« HOONg cua cac tia sang se thay noi voi cac niem khac
nhau tren be mat. Nhdé vay, ta phai tinh vector chg
phoéng cho moi fiiem: d =P~
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« Trong fio k¢, ki, kg la cac he soi suy giam theo khoang
cach d.




Cac nguon sang khac

» Spotlight (fen pha):
¢ la mot nguon sang fiiem nhong anh sang tap trung theo
mot hédng duy nhat (fien mau trong san khau).

¢ xac Aonh bdi mau sac, vo tri nguon sang, h6dng va cac
tham soi khac Aonh nghdéa moc fio phu sang

 Nguon sang vung (Area LS)

¢ Nguon sang vung co dang mot vung 2 chieu (thédng la
polygon hay disk).

¢ Tao ra cac bong dou (soft shadow)




Sd phan xa khuyech tan (difuse reflection)

 Gia s6 be mat cua vat the hoan toan bang phang. Anh
sang khuyech tan to bet mat nay theo moi h6ééng se nho
nhau.
Incoming Light Rays Outyeinyg Light Rays

Luat Lambert's Cosine

e SO phan xa khuyech tan tuan theo luat Lambert's
Cosine.

 Luat Lambert's Cosine: nang 106ng phan xa khuyech tan
tz le thuan vOi cos cua goc tao boi tia sang téi va normal
cua be mat.

Lambert's Cosine Law

I T 4
% | Iy w1 t 4 R La
wulllS» et ! " # ady
- i, . _ \1i7E V12
B T L L B N [ LA ] R
L e R

N i 7

« C00Ng Ao sang co the fiddc tinh theo cong thoc:

=k, , cOs0

Id{fﬁme ight

trong No, Ilight la c66ng no sang cua anh sang toi, ky la
he so phan xa (0 < kg < 1).
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Vi du ve difuse reflection

e Ta chz can xem Xxet cac tia sang co goc toi trong khoang
to 0° fien 90° vi khi goc 16n hén 90°, nang 166ng se bang
O do vat the can trd. Sau fiay la mot so hinh anh chieu
sang mat cau vOi cac tia sang khac nhau:

SO phan xa goong (specular reflection)

* Gia sO0 be mat cua vat the hoan toan bang phang. Anh
sang khuyech tan to be mat nay theo moi h6dng se nho
nhau.

Luat Snell's

« SO phan xa goong hoat fnong tuan theo luat Snell. Luat
nay A60c phat bieu Nnho sau:

¢ Tia toi, tia phan xa va normal cua mat nam trong cung
mot mat phang.

¢ Goc toi bang goc phan xa.

n,8iné, =n sino,
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e Tuy nhien, luat Snell chz fiung voi phep phan xa gédong
ly t6dng, nghta la be mat phai tron, phang tuyet Aoi.
Trong thdoc te, sel co mot chum tia phan xa tiem can hai
ben tia phan xa ly t6dng (xem hinh tren).

« Noi chung, ta co the gia thiet phan I6n nang 166ng tap
trung vao tia phan xa ly t66ng. Cang xa tia nay, 160ng
anh sang phan xa cang it.

Phong lllumination

e Mot ham thong dung dung fie xac fionh 166ng anh sang
tren NO0c goi la Phong Illumination model:

—_ Nshin
| specular | light (COS (0) "

« Ta thay, cos(¢) coc fiai khi ¢ = 0 va triet tieu khi ¢ = 90°.
Nshiny 1@ hel soi tron cua bel mat.
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Shading

e Lam the nao so6 dung Illumination fie tao ra mot anh ?

Flat Shading
« Ong voi moi polygon, tinh mot Hlumination

« Phoong phap nay rat phu hdp vobi cac fnoi t66ng na AOOC
chieu sang bdi cac directional LS (6 voi cdc).
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Gouraud Shading

e Lam tron & vung bien gida cac polygon dba tren cac
normal chung. Dung ph66ng phap noi suy.

 Thich hép khi shading cac mat cong, gay cam giac tot
ve fio cong.

e Moi canh polygon se n6dc tinh Illumination 1 lan.

Viewer
N
1 r’é‘}

T~ Light

N, Polygon

* Dung phep noi suy song tuyen tinh thong qua viec quet
mot scanline t0 tren xuong.
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Flat Shading Gouraud Shading

Phong Shading
« Moi fiiem phai tinh toan mot lan.

 Tinh gia tro xap x& cua normal tai moi fniem tren be mat
bang ph6dng phap noi suy song tuyen tinh td normal tai
cac goc.
Viewer N,

N, Polygon

* Noi suy song tuyen tinh doc theo scanline td tren xuong:
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Wireframe Flat

Gouraud Phong




