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CAC GIAI THUAT XEN TIA



Xén tia - clipping

 Khai niem
Xén tia la tién trinh tu dong
xac dinh céac diém cua 1
doi tugng nam trong hay
ngoai ctra so hién thi

» Tiét kiém thai gian tién
trinh rasterlze (11ua phan
nam ngoai ctra so hién thi

» Clipping diém

— Xmin < X < Xxmax
— ymin <y < ymax
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Clipping doan thang

« Tién trinh, giai thuat kiém tra chap nhan cac
doan thang nam trong va loai bd cac doan thang
nam ngoai dua trén 2 diém dau cuoi

e Ly do:

— Khong kiém tra moi diém trén doan thang

— Hau hét cac doan thang vai 1 man hinh hién
thi déu dugc chap nhan hoac loai bd

— Rat it cac doan thang cat ctra so hién thi



GIAI THUAT COHEN
SUTHERLAND OUTCODE

« Giai thuat Cohen-Sutherland thuc
hién nhanh véi cac truong hop
doan thang nam trong hay ngoai
ctra soO hién thi

» Moi diém dau cudi dugc gan ma
code phu thudc vao vi tri trong
méat phang ma




Giai thuat Cohen Sutherland

outcode

p.code = 0000

= |f p.x <= xmin >> P.code or 0001

= |f p.y <= ymin >> P.code or 0100
= |f p.x >= xmax >> P.code or 0010
= |f p.y >= ymax >> P.code or 1000
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00
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00

00

10

01

01
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Giai thuat Cohen Sutherland

outcode

e If P1.code OR P2.code ==
0000

— Chap nhan toan doan
thang
 If P1.code AND P2.code !=
0000

- Loa| di

» V@i trudng hop cat, giai _
thuat xac dinh lai diem dau

cudi la giao ctia doan thang
va khung bao cua cura so
hién thi




Giai thuat Cyrus-beck Liang Barsky

Giai Cohen-Sutherland yéu cau ctra so |a hinh
chir nhat, cac canh la canh ctia man hinh

Van dé nay sinh khi ctra s6 clip 1a 1 da giac bat
ky hoac hinh chirnhat quay di 1 goc

Giai thuat Liang-Barsky t6i uu khi tim giao diém
cua doan thang vai cur s6 hién thi
Nicholl-Lee-Nicholl reducing redundant
boundary clipping by identifying edge and
corner regions



X =X1+ (X2 - xT)u=x1+uDx
y=y1+(y2-yl)u=y1+uDy
xmin < x1 + Dx.u < xmax < x e [xm, xM]
ymin <yl + Dy.u<ymax <y e [ym, yM]

Pk u < gk

Liabarsky

k=1,2 34

fqlle_xm [ 1:—DX
<qz:XM_Xl P, = Dx
O =Y~ Yn P, = —Dy
4 =Y V1 \P4 = Dy
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Liabarsky

« Néu Pk = 0: diéu dé tuong duong vdi viéc doan
thang dang xét song song vai canh thirk caa
hinh chir nhat clipping.

» a) Néu gk < 0 = Pudng thang nam ngoai
ctra sO (hé bat phuong trinh trén vo
nghiém)

»  b)N&u gk >= 0 thi doan thang ndm trong
hoac nam trén canh cua ctra so clipping.

» Hé bat phuong trinh luén thoa man.
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Liabarsky

« Néu Pk = O : doan thang dang xét sé cat canh k
tuong Umg cla clra sd clipping tai vi tri trén doan
thang uk = gk/Pk.

— Pk < 0 doan thang cé dang di tir ngoai vao trong
 bat phuong trinh sé c6 dang u > gk/Pk < u > uk.
- Pk>0

e u > uk sé thudc ctra so hién thi.

* bat phuong trinh sé cé dang u < gk/Pk

« u < uk vdi uk = gk/Pk |a giao ctia doan thang véi canh
k ciia ctra so clipping

. kd’oan thang c6 dang di tir trong ra ngoai so véi canh



Liabarsky

e Pk<Ovauk<0O

— canh k cua cura s6 clipping cat doan thang tai
phan m& rong nam ngoai doan thang.

— uk < u< 0 thoa man bat phuong trinh sé khéng
nam trén doan thang can xét.

— => uk sé nhan la 0 khi uk<0
e Pk>0O0vauk>1
— => uk tuong ung se nhan gia tri 1.
» di@m nam trong ctra so clipping sé co dang nhu
sau:
- U, suc<U,



U, = min

U, = max




Sutherland-Hodgman Clipping

» Basic idea:
— Consider each edge of the viewport individually
— Clip the polygon against the edge equation
— After doing all planes, the polygon is fully clipped
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Sutherland-Hodgman Clipping

e Input/output for algorithm:
— Input: list of polygon vertices in order

— Output: list of clipped poygon vertices
consisting of old vertices (maybe) and new
vertices (maybe)

 Note: this iIs exactly what we expect from the
clipping operation against each edge



Sutherland-Hodgman Clipping

» Sutherland-Hodgman basic routine:
— Go around polygon one vertex at a time
— Current vertex has position p

— Previous vertex had position s, and it has
been added to the output if appropriate



Sutherland-Hodgman Clipping

 Edge from s to p takes one of four cases:

(Purple line can be a line or a plane)

inside

S

1

p output

outside

"

inside | outside

//

| output

inside

|

no output

outside

P

inside outside

e

| output
p output



Sutherland-Hodgman Clipping

 Four cases:

— s Inside plane and p inside plane
« Add p to output
* Note: s has already been added

— s Inside plane and p outside plane
 Find intersection point |
« Add i to output

— s outside plane and p outside plane
« Add nothing

— s outside plane and p inside plane
* Find intersection point |
« Add j to output, followed by p



GIAI THUAT DUONG BIEN



Giai thuat duong bién (Boundary — File algorithm)
O © © O

*  Giai_thuat_dudng_bién (x,y)
Color : bién mau © 00 00040
Begin O ®© ® @

Color = Readpixel ( x, y );

If ( Color = mau t6 ) or ( Color = mau dudng bién )
Két thuc vi cham bién
hoac cham phan da toé

Else

Putcolor(x,y, mauto)

Giai_thuat _duong bién
Giai_thuat _duong bién
Giai_thuat_duong bién ( x, y+1 );

Giai_ thuat duong bién ( x, y-1 );

// Thuc hién lai gidi thudt vdéi cac diém 1lan can
End.

x+1, y );
X'l) y )3
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Giai thuat duong quét
scan-line algorithm
Giai thudt duding quét str dung gan két canh va céc

tinh toan s6 nguyen tang dan cho hiéu qua cao nhat

Tao bang edge table (ET) tap cua cac canh da giac
theo thirtw gia tri y_.. cua chiing

Tao bang active edge table (AET) tap céc canh giao
val doan thang quét scan-line

Trong tién trinh quét cac canh sé chuyén tir ET ra
AET.

Cac canh sé o trong AET cho dén khi gia tri y,.,, cu
canh dat tGi = scanline

Lic nay canh sé bi loai ra khoi AET.



~dge Table (ET)

0
(12, 1) 1 b 3| 3] 2 [-Ofb{ 6[12] 5] 1
(3,3) 2
3 e 11| 3| 8| 2
4
5
(0,0) 6 b 11| 5| 5[ -3
(8,6) (13,6) ;
9
10
11
12
(5,11) 3
L4 \
15 numerator 1 _3
T nator M 5
(15,15) e e Y max Xmin  denominator

Note: line (8,6) — (13,6) has been deleted according to the scan rules
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Active Edge Table (AET)

(12, 1)

—>{3[3[2[-9—>6]12][ 5] 1]
round down
— 11| 3| 8| 2]

(3,3)

—>11[ 5] 5]-3]

(8, apundup, 6)

OO I Uk W PO

(5,11) 13

AET = 11| 3 8 4 pe— 13|12

//\\

max current X denominator current numerator
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Active Edge Table (A

(12, 1)

12

round down 11 3] 8

OCoOoO-JdovnUdk Dk O

(5,11) 13

AET = 11| 3 | 8 | 4 meeed{ 13|12 | 5 | 4

Y max current x denominator current numerator
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SCAN-LINE ALGORITHM

y =y of first non empty entry in ET
AET = null
repeat
move all ET entries in slot y to AET
sort AET entries according to X,
fill spans using pairs of AET entries
for all AET members
if y,.. = Y then remove from AET
y = y+l
for all AET members
update numerator
if numerator>denominator
numerator=numerator-
denominator
X = X+1
until AET and ET empty
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GIAI THUAT KHU RANG CUA



Hiéu Ung rang cua

» Aliasing: signal processing term
with very specific meaning

» Aliasing: computer graphics term
for any unwanted visual artifact

» Antialiasing: computer graphics
term for avoiding unwanted
artifacts




XU ly tin hiéu
» Rai rac hoa: Bang cach 1ay mau theo chu ky

nhat dinh
* Vidu val duong sau day

S\~







XU ly tin hiéu
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» Két qua thu dugc



XU ly tin hiéu

» K&t noi cac gia tri thu dugc



XU ly tin hiéu

MOt so doan bi gay khtc



XU ly tin hiéu

« Mot so doan bi that thoat dir liéu



Antialiasing

AYAYAVAVANR=

— | |
“——— sampling frequency

» Méo thong tin trong qua trinh lay mau tan s6
thap

« MOt sO truong hop bi méo thong tin vai hiéu ing
bac thang — staircase effect

» Viéc lam giam hiéu tmg méo thong tin bang
phuong phap bu tru



PHUONG PHAP KHU HIEU UNG
RANG CUA

1. Co dinh tin hiéu bang phuong phap loc-prefiltering:
— Giam d6 rong dai tan tin hiéu bai b loc thap hon
trude khi lay mau.
— Chat lugng cao nhat nhung khong thuc tien
2. Co dinh mau bang siéu mau supersampling:
— Dung nhiéu mau hon dé tang tan so
— Don gian va dugc stirdung rong rai
3. C6 dinh mau bang phuong phap mau bat ky
— Mau ngau nhién nhung khéng déng nhat
— Tuong d6i don gian, thuong dugc két hop véi phuong
phap sieu mau
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DHUONG PHAP SIEU MAU

Antialiasing by
supersampling
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Supersampling patterns

Grid : The simplest algorithm. The pixel is split in several sub-
pixels, and a sample is taken from the center of each. It is fast
and easy to implement, although due to the reqular nature of
samJJIing, aliasing can still occur if a low number of sub-pixels is
used.

Random: Also known as stochastic sampling, it avoids the
regularity of grid supersampling. However, due to the irregularity
of the pattern, samples end up being unnecessary in some areas
of the pixel and lacking in others.

Poisson disc: Again an algorithm that places the samples
randomly, but then checks that any two are not too close. The
end result is even but random distribution of samples.
Unfortunately, the computational time required for this
algorithm is too great to justify its use in real-time rendering,
unless the sampling itself is computationally expensive
compared to the positioning the sample points or the sample
points are not repositioned for every single pixel.
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http://en.wikipedia.org/wiki/Algorithm

Supersampling patterns

« Jittered: A modification of the grid algorithm to
approximate the Poisson disc. A pixel is split into
several sub-pixels, but a sample is not taken from
the center of each, but from a random point within
the sub-pixel. Congregation can still occur, but to a

lesser degree.

- Rotated grid: A 2x2 grid layout is used but the
sample pattern is rotated to avoid samples aligning

on the horizontal or vertical axis greatly improving
antialiasing quality for the most commonly
encountered cases. For an optimal pattern, the
rotation angle is arctan(1/2) (about 26.6 degrees)
and the square Is stretched by a factor of v5/2
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AA OFF - 32xCSAA ON




