Po6 hoa may tinh

va dwong tron
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Hwdng téi mét dwdng thang ly twéng
...

e Chung ta chi co thé vé xap xi dwdng thang mot cach

rotrac s’ An "ideal" line

(1, ¥1)
A discrete approximation

e Chiéu sang cac diém gan nhat voi dwong thang
thwee té trong trwdng hop chi co hai cach thé hién
mot diém:

_ Piém duoc thap sang hoac khéng thap sang

2117117 Ma Thi Chau - B6 mén KHMT



Thé nao 1a mét dwdng thang ly twéng
...

e Trong phai thang va lién tuc
- Trong may tinh chi co thé dwoc nhw vay voi cac dwdng
thang song song v&i truc toa dd hodc cé goc 45° vai truc toa
do
e Phai di qua hai diém dau va cubi
e Phai co mat dd va cwdng do sang déu
- Déu trén mot dwdng thang va déu trén tat ca cac duong
thang
e Thuat toan vé phai hiéu qua va co thé thuyc hién
nhanh
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Pwdng thang don gian

Dua trén phuong trinh duong
thang.

y=mx+b

Cach ti€p can don gian:
tang x, rO1 timra y

Can céac tinh toan so thuc
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Thuat toan dé cé tot khéng?

Thuét toan c6 vé on vdi nhiing
duong thang co hé s6 goc nghiéng
(slope) bang 1 hoac nho hon,

tuy nhién, né khong t6t cho nhiing
duong thang voi hé s6 goc nghiéng
16n hon 1 — cac duong thang trong
rOi rac — phai thém cac diém vao cac
cot thi trong mai on.

Giail phap? - st dung phuong phap
d6i xtg,
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Thay déi thuat toan cho tirng géc phan
tam (45°) cua hé toa do

Rotate and Rename coordinate axes

%, Slope X
Greater >
than I
dy cy !M,._..
dx
Slope Less
than I
dx
x Y.
° X ¥

Co thé thay ddi tén cua truc toa do, HOAC, tang theo truc x néu
dy<dx, néu khong thi tang theo truc y
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Thuat toan DDA
R

e DDA = Digital Differential Analyser
(Phan tich vi phan sé hoa)
e Xét dwirng thang theo phwong trinh tham so theo t:

(%, 1) X(t) — X +t(X2 _xl)
(x,,¥,) y(f)=)/1+f()/2_J’1)
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Thuat tOén DDA x(t) =x, +t(x, —x,)

YO =y+t(y,—»n)

e Batdauvoi t=0

~ 3 dx
e Tai mobi bwoc, tang t mot lwong o =%y
dt Vir = Ve +d_y
e Chon gia tri thich hop cho dt o

e Sao cho khong bd méat diém nao:
- Nghiala: & _; va @&
d di

e Chon dt /a gia tri max cua dx va dy
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Thuéat toan DDA
R

line(int x1, int yl, int x2, int y2)

n - range of t.

{
float x,y;

int dx = , dy = y2-yl;
int n = max(abs (dx) ,abs(dy)) ;
float dt = n, dxdt = dx/dt, dydt = dy/dt;
x = x1;
y = yl;
while( n-- ) {
point (round (x) ,round(y)) ;
X += dxdt;
y += dydt;
}
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Thuéat toan DDA
R

e Van con st dung rat nhiéu phép toan so
thwc.
— 2 phép lam tron va hai phép cong sb thuc.

e Liéu cb cach nao don gian hon khéng?

e C6 cach ndo ma chung ta chi can dung cac
phép todn s6 nguyén?

~ Nhw vay sé co thé cai dat dé dang trén may tinh
hién thoi va co thé chay rat nhanh.
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Thuat toan Bresenham
S

e Lwu y trong thuat toan DDA, x hoac y ludn
tang lén 1

e Gia s x luén tadng 1&én 1, can tinh y cho hiéu
qua
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Thuat toan Bresenham (...)
-

e Gia thiet dwong thang chung ta can vé la tiv (0,0)
den (a,b), voiavabla2songuyén,val=b=a (vi
(a,b) & goc phan tam thir nhat)

Xi=X_4t+t1=1
Yy, =Vyi_4 +Db/a=i"b/a

Can tinh y, va sau do lam tron dén s6 nguyén gan nhat
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Thuat toan Bresenham (...)
S

e Gia tri clia toa dd y bat dau tr 0. Tai diém
nao, yi sé bat dau bang 1?

e Dé tra I1&i cau hdi nay, chung ta pha| tinh b/a,
2b/a, 3b/a, ..., va xem tai diem nao cac gia tr|
nay b&t dau Ién hon 1/2

e Sau do, gia tri cha y sé gilr bang 1 cho dén
khi Ion hon 3/2

e Nhuw vay chung ta phai so sanh b/a, 2b/a,
3b/a ... v&i cac sO 1/2, 3/2, 5/2,
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Thuat toan Bresenham (...)
-

e Tranh lam cac phép tinh s6 thwec => thay bang cac
phép so sanh 2b, 4b, 6b, ... vOi a, 3a, 5a, ..

e Viéc so sanh mét sé v&i 0 nhanh ,ho’r] VIEC SO sanh 2
sO voi nhau, do dé chung ta s€ bat dau voi viec xét
khi nao thi 2b-a, 4b-a, ... bat dau I&n hon O

e Ban dau, dat bién quyét dinh d = 2b — a, mdi lan can
cOng thém 2b vao d

e Dén khi d bat dau I&n hon 0, trir thém 2a vao d
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Thuat toan Bresenham (...)
-

begin
integer d, x, y;
d:=2%b-a;
X :=0;
y :=0;
while true do
begin
Draw (X,y);
if x = a then Exit;
if d = 0 then
begin
y:
d:

y+ 1,
d-2%a;
nd:

ax o
Mo

X+ 1;

d + 2*b;
end

end
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Quan sat cac dworng thang
...

+++++++++++++++ while( n-- )
++F FFEEEEEFFFFF

+ 4+ + o+ + + {

+ 4+ + + A+ + + draw (x,Vy) ;

+ + + + ++ + + move right;

+ + + + T . -

s 1. 4 o+ 1f( below line )
e s i) move up;

9. £ +:4 }\
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Kiém tra mgt diém nam & phia nao cua
dwong thang

e Dé cai dat dwoc thuat toan moi can kiém tra xem
mot diém nam & phia nao cua dwdng thang.
e Viét phwong trinh dwdng thang:

F(x,y)=ax+by+c=0

» D@é nhén thay néu F<0, diém d6 nam trén
duong thang, néu F>0 diém d6 nam dud1 duong
thang.
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Kiém tra mgt diém nam & phia nao cua
dwong thang

F(x,y)=ax+by+c=0
e Can phaitim cac hé s6 a,b,c.
e Xét dang khac cua phwong trinh dwdng thang:

dy
=mx+b dodd y=—"-x+b
4 VS o

e Dodc.
F

(x,y)=dyx—dx.y+c=0
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Pai lwong quyét dinh

Tinh F tai diém M
Coi day la dai lyong quvét dinh o)

1
d:F(xp+1,yp+5)

3\
Diem tru6¢  c4¢ phuong 4an Céc phuong 4n cho diém tiép theo
(xp.yp) cho diém
hién tai

2117117 Ma Thi Chau - B6 mén KHMT



Pai lwong quyét dinh
S

Tinh d cho diém tiép theo, Quyét dinh xem diém E va NE sé& duoc chon :
Néu diém E duoc chon :

7 =F(x,+2,y, +%)=a(xp +2)+b(yp +%)+c

Xem lai :

d. =F(xp+1,yp+%)

1
— a(xp +1)+b(yp +5)—|—c
E .
A Do d6 : _
Piém trudc - Nhimng lua d =d. +a
(Xp,yp) Nhimg lya chon cho
‘th(.)n .Cho | | diém tiép theo — d L dy
diém hién tai cu
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Pai lwong quyét dinh

Néu diém NE duoc chon :

di =F(x,+2,y, +%):a(xp +2)+b(y, +%)+c

Do do:

d =d, +a+b
=d . +dy—dx

Diém trudc Nhiing lua

Nhiing lua
chon cho
diém hién tai

chon cho
diém tiep theo

(Xp,yp)
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Tom tat thuat toan diem gitra (mid-
point algorithm)

e Chon mét trong hai dié[n tiép theo dua trén
dau cua dai lwong quyét dinh.

e Diém bat dau 1a (x.y»).
o Cén,phéi tinh gié tri ban dau cua dai lwong
quyét dinh d.
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Gia tri ban dau cua d
S

. R Z, 2} 1 1
Diém bat dau (X1y1) dyum =F(x, +Ly, + E) =a(x, +1)+b(y, + 5) +c

b
=ax,+by, +c+a+—

b
=F(x,y)+a+—
2
Tuy nhién (x.y1) 1a mot diém trén duong thang, do d6 F(x.y:) =0
Nhan dai luong nay véi 2 dé loai bo mau sé6 = khong anh huéng dén dau.
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Thuat toan diém giira
c

volid MidpointLine (int
x1,vy1l,x2,y2)

{

int
int
int
int

int

dx=x2-x1;
dy=y2-y1;
d=2*dy-dx;
increE=2*dy;
incrNE=2* (dy-dx) ;

x=x1;

y=yl;
WritePixel (x,V);
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while

(x < x2) {

1f (d<= 0) {
d+=1incrE;
x++

} else {
d+=incrNE;
X++;
y++;

}
WritePixel (x,V);
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Thuat toan diém giitra chwa phai la cuoi
cung!

Thuat toan 2 budc (2-step algorithm) boi “”"

Xiaolin Wu: Seeeeeeeiisces

Coi viéc vé duong thang nhu mot au-td6-mat, xét -+

hai diém tiép theo ctia mot duong thang, dé ooe’ sue ooee s
dang thay chi c6 mot lwong hiru han cac kha Sueeeeuseeeuees

CX XXy xxxrrxxxi

g P
Thuét toan nay con tan dung sy doi xtmg cua ~ ~= -
duong thiang bang cach vé dudng thang cung
mot luc tir hai phia dén diém gitra (giam gan
mot nira su tinh toan)
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Thuat toan hai bwéc

Cac vi tri tlep theo cua hai diém phu thugc vao he SO nghleng

ctia duong thang: Hé sb nghiéng tir 0 dén %
Hé s6 nghiéng tir % dén 1
Hé s6 nghiéng tir 1 va 2

Hé s6 nghiéng 16n hon 2
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Ve dwong tron
S

e Ciing co thé dung thuat toan diém gitra dé vé dwong

tron.
o o=
M
Diém trudc Lua chon Lua chon
cho diém cho diém
hién tai tiép theo
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Ve dwong tron
S

e Phuwong trinh dwdng thang dwong tron:

[ =(x=x)" +(-y) -1
NeuSE duocchond,,, =d,, +(2x, -2y +5)

NeuE duocchon d, ,=d, +(2x,+3)
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Nhibng van dé v&i thuat toan Bresenham va
thuat toan diem giira

e Cac diém duwoc vé trén mot dwdng thang
don = khi thay déi goc, dé sang clia dwdng thang

thay ddi.
o
o Mat d6 diém = V2.n pixels/mm
C6 thé vé& béng nhirng mau khéc
nhau khi thay doi goc
—O0 e ©

Mat do diém = n pixels/mm
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Tém tat ve vé dwérng thang
c ...

e S dung dang “hién” (explicit) ciia dwdng thang
— Khéng hiéu qua, kho kiém soét.
e SUr dung dang tham sb clia dwdng thang.
— Thé hién dwdng thang dwéi dang tham sb t
— Tham s6 DDA
— Thuat toan Bresenham
e S dung dang an (implicit) ctia dwéng thang
— Chi can kiém tra diém nam & bén nao cla dwdng thang.
~ Thuat toan diém gilra.
~ Ciing c6 thé dung dé vé dudng tron.
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Tém tat ve vé dwérng thang
c ...

e Cai dat cac thuat toan vé duwdng thang.
~ Thé hién dwérng thang dwdi dang tham so t
— Tham s6 DDA
— Thuat toan Bresenham

e Cai dat thuat toan diém gilra vé duwdng tron
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