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NOi dung
Giol thiéu.
Thuat giai t6 mau theo dwdng quét.
Thuat giadi dau loang.
Giai dap thac mac
Bai tap
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Gioi thiéu

T6 ving trong cla moét bé mat trén thiét bi
raster. Cu the, t6 da giac (vi co the xap xi
bé mat b&i tap cac da giac).

T6 mau dac hay mau to bat ky.

Tan dung két qua vé doan thang gitra hai
diem.

St dung cac ky thuat khac?
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T06 mau theo duwong quet
* Vung dwoc dinh nghia b&i mau cua
pixel, chia lam 3 phan:
* Vung trong — interior
* Vung ngoai — exterior
» Bién (lién tuc) - boundary

exterior

boundary
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T06 mau theo duwong quet

 DPinh nghia bang da giac: xac dinh cac dinh cac dinh
Pi = (Xi,Yi)
« Cac loai da giac: Convex; Concave; Simple; Nonsimple

088

polygonal region convex concave nonsimple
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T06 mau theo duwong quet

Scanline
+ Puwdng thang nam ngang
- S6 giao diém cla scanline va da giac la sb chan (tbng quat)

« Céac pixel nam gitra cac cap giao diém I&-chan nam trong da
giac

out out

out ou out
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for each scanline {
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Scanline tong quat

Tim giao diém clia scanline v&i cac canh cla da giac

Sap xép cac giao diém theo the tw tang dan theo x

T6 cac pixel nam gitra cac cap giao diém lién tiép nhau

-

Tai dong scanline y = 3:
Cac hoanh doé giao
diem sau khi lam
tronlal, 2,7,9
Do doé, 2 doan [1,2] va
[7,9] dworc t6
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Scanline-Cac trwong hop dac biét

« Cac canh nam ngang khéng xét dén vi ching sé
dwoc to khi xét 2 canh ké v&i no.

« Khi scanline di qua dinh cua da giac, n6 sé giao v&i 2
canh. Trong trwdng hop dinh khéng la cwc tri, sb
giao diém cua scanline v¢&i da giac la so |é.

out

2 giao
diem =>
sai
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Scanline-Cac trwong hop dac biét

\
Cac dinh cuwc tri: /

minimum
maximum |

Tang theo y:
minimum cua’ canh
maximum cua canh con lai

Canh nam ngang /
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Scanline-Cac trwong hop dac biét

Trwdc qua trinh t& mau, kiém tra cac dinh.
Néu dinh khéng phai la cwc tri, xét canh phia dwdi.
Giam tung do trén y_upper xudng mét don vi
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Danh sach dinh da giac
trwére khi cai tién:

(6,8), (9,9), (9,1), (5,9), (1,2),
(2,7), (4,8)

Sau khi cai tién, danh sach
cac canh cua da giac
nhw sau - moét canh bi
x6a va 2 canh dwoc rut
gon:

e, = (6,8)to (9,5)
e, =(9,4)to (9,1)
e; =(9,1) to (5,5)
e,=(55)to 1,2)
es = (1,2) to (2,6)
es = (2,7)to (4,8)
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Nhwoc diém cda scan line tdng quat

- Pé xac dinh giao diém
cua duwdng scanline va
canh cua da giac, can
phai duyét tat cd céac
canh cua da giac.

« Khi s0 canh cua da giac

I&n, phadi mat rat nhiéu Sé giao diém la 2, trong
théi gian dé duyét hét khi s0 canh la 12

cac canh, trong khi so

canh ma duwong

scanline cat thi rat it.

« Chuwa thira ké két qua

cua bwdc trudece. o
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Scan line-cai tién toc do

Nhan xet:

« Khi dong quet tang mo6t don vi
theo y thi hoanh dé giao diém
thay ddi theo 1/m

« Gia st rang 1 canh cla da giac
c6 tung dbé bi chan boi [y min,
y _max] thi khi tung d6 cua dong
quet khong thuéc doan nay,
chung khéng cat canh dé
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Scan line-str dung AEL

- Pé gia tang téc do tinh toan, ching ta xay dwng va duy tri mot
danh sach xac dinh toa dd giao diém cla da giac va dwdng
scanline & moéi bwoc (AEL).

« Danh sach nay cho phép tinh toan giao diém mét cach nhanh
chong bang cach lwu cac théng tin cac canh ma dwong
scanline cat.

 Pé thuan loi tinh toan, mot canh cé cac théng tin sau:

— Tung dd cao nhaty upper cta canh (sau khi rat gon).
— Hoanh do giao diém x_intersection vé&i dwdng scanline hién
hanh.

— Nghich ddo hé s géc 1/m : Chu y, 1/m dwoc tinh trwédc khi canh
dwoc rut gon, do dé bao dam tinh chinh xac cua giao diem.

y_upper X_int recip_slope
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Str dung AEL

(nEL) —
©—
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Tai dong scanliney = 3:
6 les|l1s | —5 [73[a3 | —15]7
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TO6 mau tai mot dong quet

Tai dong scanline hién hanh vy, AEL lwu trir giao diém cua
scanline va canh da giac.

Pé t6 mau, ching ta sap xép cac canh theo chiéu tdng dan
cua hoanh dé giao diém x_int.

M6i cap gia tri cia x_int xac dinh mét run, ma chdng ta co thé
t6 mau dé dang

tmp = AEL;

while (tmp != NULL)

{

x1 = tmp.x int;

tmp = tmp->next; /
X2 = tmp.x int; 5 =P >
tmp = tmp->next; e = c

4

for(x = x1; x <= x2; x++)
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putpixel (x,y,color) ;

} ‘ 0123 456789
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Cap nhat AEL khi tung doé dong quet
thay doi

Sau khi t6 mau tai dong scanline
hién hanh y, AEL phai dwoc
cap nhat tai scanline y+1.:

« Bang cach so sanh y va
y_upper cua cac canh trong
AEL, ta xac dinh “dong
scanline mé&i nam phia trén
canh nao do trong AEL” : x6a
canh co y vwot qua y _upper.

« Gia tri ciia hoanh do giao diém
thay d6i theo dong scanline. 0123 4567 89
Khi dong scanline tang 1én 1
thi x_int thay doi la 1/m : cap Taiy : ael ={e., e, e, e,}
nhat tat ca cac canh voi x_int =
X_int + recip_slope Taiy+1l: ael ={e;, e}
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e
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Db hoa may tinh-Ngd Québc Viét 17



Cap nhat AEL khi tung doé dong quet
thay doi

Sau khi t6 mau tai dong
scanline hién hanh y, AEL
phai dwoc cap nhat tai
scanline y+1:

« Khi y+1 bang véi vy lower
cia moét canh thi nd phai
dwoc chen vao AEL (gia tri
cla canh nay sé trinh bay
sau trong Edge Table).

« Th& tw cua hoanh d6 giao
diém c6 thé dao nguoc khi 0123456789
2 canh giao nhau (da giac
tw cat): AEL phai duoc sap Taiy:ael={e., e, e, e}
xep lai.
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Taiy+1 :ael={e., e, e;, e}
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S dung cau tric bang dé quan ly
danh sach canh

Pé xac dinh canh nao dwoc chén vao AEL, chdng ta
phai xét tirng dinh cha da giac. Tuy nhién, cau tric
EdgeTable dwoc tao ra dé lwu trir thédng tin cac canh
trwde khi qua trinh t& mau xay ra, bao dam yéu cau
cap nhat nhanh chéong AEL:

« M6i canh dwoc xac dinh vy upper, recipe slope
théng qua dinh da giac, va x int 1a hoanh d6 dinh
dwdi cua canh.

 EdgeTable la mdét mang cac danh sach cac canh
(nhw danh sach AEL). EdgeTable[y] chira danh sach
caccanhcoy lower=y
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S dung cau tric bang dé quan ly

danh sach canh

g | /mga

e | Ymgp

g | 1/mgc

3 1/mj,

A [~

F

F | YMeg

ho| Vmye
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S dung cau tric bang dé quan ly

danh sach canh
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Dung EdgeTable dé cap nhat AEL

Sau khi tao EdgeTable, AEL dé dang dwoc cap nhéat
théng qua cac canh co6 san trong EdgeTable tai dong
scanline v:

* Chen cac canh tai EdgeTable[y] vao AEL : nghia la
dong scanline bat dau cat cac canh coy lower =y

« Gia tri ban dau cta x int 1a hoanh dé cta dinh dudi
nén chinh la hoanh d6 giao diem ban dau.
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T6 mau theo thuat giai vét dau loang

T6 mau cho vung kin xac dinh b&i mau cua dwdng bién.

Dung thuat giai dé quy xét mau pixel, va cac pixel lan
can.

St dung lan can 4, hoac lan can 8.

Four-connected
neighborhood

Eight-connected
neighborhood
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T6 mau theo thuat giai vét dau loang

* Interior defined
« TAat ca cac pixel trong vung cé cung mot mau, goi la inside-color
» Cac pixel trén bién khéng c6é mau nay
« Co thé c6 16 trong vung
 Boundary defined
» Cac pixel thuéc bién co6 cung mau — boundary-color
« Cac pixel trong vung khéng c6 mau nay
« Néu mét sb pixel trong vang cé mau boundary-color thi ving sé

Interior-defined Boundary-defined 24



T6 mau theo thuat giai vét dau loang

- Poi mau cla tat ca cac interior-pixel thanh mau to.
» Qua trinh t6 mau bat dau tr mot diém (seed pixel)
thubc phia trong vung t6 va lan truyén khap vung to.

seed pixel

Interior-defined Recursive Flood-Fill
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T6 mau theo thuat giai vét dau loang

« Néu pixel tai (x,y) thudc vung trong — mau cla pixel dé 1a inside-

color thi

« Pbi mau cla né thanh fill-color
- Ap dung qua trinh trén cho 4 diém lan can né (4-connected).
* Nguoc lai, khong lam gi.
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4
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6

(4,2) =—»(3,2) —»(2,2) —#1,2)

(4,2) (3,2)
(3,3) (2,3)
\ (2,1)
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T6 mau theo thuat giai vét dau loang

void FloodFill (int x, 1int y, int inside color, 1int
fill color)

if (getpixel (x,y) == inside color)
{

putpixel (x,y,f1ll color);

FloodFill (x-1,y, 1nside color, fill color);
FloodFill (x+1,y, 1inside color, fill color);
FloodFill (x,y+1, inside color, fill color);
FloodFill (x,y-1, 1nside color, fill color)

.
14

Db hoa may tinh-Ngd Québc Viét 27



Bal tap

1. Trinh bay thuat giai scan line theo dwdng
quet nghiéng 45 do (0.54).

2. Thwc hanh: cai dat hai thuat giai scan line
va flood-fill.
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