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/b cau rang “mot hinh anh bang ca nghin 151 néi ”. Piéu d6 that khong thé phu
an. Va ro rang la néu hién thi thong tin chi vdi cac ky hiéu, chir cai, chir so
ong thdéi thi khéng thé hap dan va dé hi€éu nhu khi ¢6 thém biéu dién d6 hoa Ky

thuat dd hoa ciing 1a cong cu khong thé thiéu trong cac nganh khoa hoc k¥ thuat,
glao duc, nghé thuat, giai tri, quang cdo...(dé dién dat' may moc thiét bi, kién trac,
C4u tric co the thong tin thién van dia ly, hinh anh minhthoa..). Chinh vi vay, d6
hoa 1a mot van dé dugc quan tdm trong nganh cong,nghé thdng tin.

Cung Véi su phat trién cua tin hoc, ky thuét d6 hoa-trn may vi tinh, ngay
Cang trd nén tinh xao. Giao dién cac phan mém ngdy nay tro nén than thién, dep
mat nhd cac thé hién do hoa. Sy hé tro cua tin hoc cho cac nganh khéc tré nén dic
lyc hon nho kha ning dd hoa vi tinh. Va thé giéi thuethi duoc biéu dién mot cach
sinh dong, linh hoat, diy mau sic bang khong gian ba chiéu.

Trong thanh cong cua k¥ thuat d6 hoa ngay nay khéng thé khong noi dén su phat
trién vuot bac cua toc do phﬁn cung 1an hé diéu hanh. Nhung ban than k¥ thuat dd
hoa thi c6 budc tién nhay vot tir nhirng phép tinh'toan hoc phtic tap dén nhirng thu
vién d6 hoa dugc tao san. Cac thu vién ndy ¢ho phép giam nhe thoi gian va cong
ste ctia ngudi 1ap trinh; Bai vai chung, dé co duge mot “tac pham ”dd hoa khong
d0i hoi phai c6 mot kién thire hing hau vé dudng cong Bezier, B-spline, vé hinh
hoc, tao bong..., ma chi tng dung cac ham tao san. Mot trong nhitng thu vién d6 1a
OpenGL, dugc xem 14 tiéu chuan thiét k& 'eong nghiép cho d6 hoa ba chiéu.

Muc tiéu cua ludn van nay la tim hiéu thu vién dd hoa ctia OpenGL trong d6 hoa
ba chiéu, dong thoi ciing c¢b ging dua ra'mot tng dung ctia OpenGL trong viéc
minh hoa cac giai thuat ¢ hoa ba'chiéu.

Tuy nhién, dé tai khong thé khong tranhkhoi nhitng han ché va thiéu sét, nén rat
mong duoc su chi bao, gop ¥ cuaquy Thay C6 va ban be.

\ , PHAN I:
TIM HIEU THU VIEN PO HQA OPENGL

Chuwongl:So Luoc vé OPENGL

1.1.Lich S Phdt Trién :

Nguyén thuy, GL do Silicon Graphics Incorporated (SGI) thiét ké dé dung cho céc
tram 1am viéc (workstation) d6 hoa IRIS cta ho. IRIS GL véi cac cau hinh phan cing
khéc thi c6 van dé phat sinh.

OpenGL la két qua nd lyc ciia SGI nham cai thién tinh twong thich cta IRIS GL.
Ngbn ngit méi ndy c6 kha nang ciia GL, dong thoi “md “ nghia 1a d& dang tuwong thich
V6i cac loai cau hinh phan efing, ciing nhu cac hé diéu hanh khac nhau.

Versionl1.0 caa OPENGL duoc gidi thiéu vao ngay 01/7/1992.
Pé bao dam tinh “md “, moi sw nang cap OpenGL phai thong qua Uy Ban Xem Xét Kién
Trdc OpenGL(OpenGL Architecture Review Board AEB) gom cac thanh vién séang lap 1a
SGI, Digittal Equipment Corporation, IBM ,Intel va Microsoft. ARB hop mdi nim hai lan.
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/hc cdng ty khac ciing c6 thé tham gia thao tuan nhung khong cd quyén bo phiéu ).
en GL versionl.1 dugc ARB thong qua vao thang 12/1995.

I.Z. Khél Nlém .

OpenGL dugc dinh nghia 13 “giao dién phan mém cho phan ctng d6 hoa ”. Thuc
chat, OpenGL 14 mot thu vién cac ham do hoa, dugc xemela tiéu chuan thiét ké cong
nghiép cho d6 hoa ba chiéu.

Véi giao dién lap trinh manh mé, OpenGL cho phép tao cac tmg dung 3-D phic
tap v&i do tinh vi, chinh x4c cao, ma ngudi thiét ké khong'phai danh vat véi cac nii cong
thirc todn hoc va c4c m& ngudn phire tap. Va do OpenGLla tiéu chuan cong nghiép, cac
mg dung tao tir n6 dung duoc trén cac phan cing va hé diéu hanh khac nhau.

Cé4c myc sau s& gidi thiéu cach nhin tong quat vé cach 1am viéc ciia OpenGL:

- Cac phan tr @6 hoa co ban va lénh gidisthiéu vé cic phan tir d6 hoa co ban
(primitive) va su thuc hién 1énh

- Cach lam viéc ctiia OpenGL cho biét cac loai thao tac dd hoa ma OpenGL kiém
soat

- M hinh hoat dong n6i vé mé hinh-client/server cho viéc théng dich 1énh
OpenGL

- Thao tiac OpenGL co ban dua ra mot md ta‘mirc cao vé cach OpenGL xir 1y dir
liéu va tao ra hinh anh tuong tng 1én bo diém khung.

Céc phin tir 40 hoa co ban va Iénh;

Primitive dugc xac dinh boi nhdm cta mot hay nhiéu vertex 13 diém trong khong gian.
Mbi vertex xac dinh mot diém, mot dau doan thang hay mot dinh da giac. Dir liéu (bao
gom toa do vertex, mau sic, normal, texture va €d xac dinh loai canh) két hoi voi vertex.
Khi xtr 1y primitive, mdi cap vertex va dit.liéu'lién két voi nod duoc sir Iy doc 1ap voi cac
cap khéc, theo thur ty va cling mot phwong phap. Ngoai 1¢ duy nhat 1a trong trudng hop
khtr phan khuat ctia primirite(clipping). Khi d6, dir liéu vertex duoc sira va Cac vertex
khac duoc tao ra. Loai clipping tuy thudc loai primirite ma nhém vertex biéu dién.

C4c lénh ludn ludn duoc xirly theo thir ty ma no tiép nhan, mit dU ¢o su tri hodn
khong xac dinh trude khi 1énh co hiéu lue. Nghia 1a mdi primirite duoc v& tron ven trude
khi lénh tiép theo co hiéu lyc.

Cach lam viéc cia OpenGL:

OpenGL la ngbn ngir d6 hoa theo thu tuc chir khong phai ngon ngit md ta. Thay vi ta
cac canh va cach chling xuét hién, OpenGL dua ra cac budc can thiét dé co duoc su thé
hi¢én hay hiéu qua nhat dinh. Cac “budc’ndy la cac 1oi goi dén giao dién 1ap trinh Gmg
dung gbm xdp xi 120 lénh va ham. Ching dugc dung dé v& cac phan tir d6 hoa co ban
nhu diém, duong va da giac trong khong gian ba chiéu. Ngoal ra, OpenGL con ho tro
chiéu sang, t6 bong, gan cau trie, tao do giac chuyen dong va cac hiéu qua dac biét khac.

OpenGL khong ¢6 cac chirc niang quan 1y cira s6, twong tac voi ngudi dung hay
XUit nhap file. Mdi truong-cht (tic hé diéu hanh) c6 cac chic ning ndy va chiu trach
nhiém thuc hién cac bién:phap quan 1y cho OpenGL.

M©d hinh hoat dong:
M® hinh théng dich 1énh OpenGL Ia client-server. Ma tmg dung(vai tr0 client) dua ra
cac Iénh. Lénh dugc thong dich va su Iy boi OpenGL (vai tro server). Server va client ¢
thé 1a trén ciing mot may tinh khac nhau. Theo nghia ndy, OpenGL la network-transparent
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/m dich 12 mang trong sudt). Server duy tri nhiéu ngit canh OpenGL, mdi ngit canh 1a
t trang thai OpenGL. Client c6 the n6i voi bat cir nglt canh nao. Giao thue mang duoc
dung c6 thé 1a doc 1ap hoa dua trén giao thirc mang hién c6 (tirc OpenGL dung trén

may doc lap hay trén méi truong mang). Khong c6 1énh OpenGL nao tiép nhan viéc nhap
dir liéu truc tiép tir nguoi dung.
Cubi cling, hé thong cira s6 kiém soét tic dung cua cac 1énh OpenGL trén bo dém khung
qua cac thao tac:
- Quyét dinh cac phan cua bo dém khung ma OpenGL ¢4 the truy xuat tai thoi diém cho
phép.
- Truyén dat cho OpenGL thong tin vé ciu triic cac/phan dé.
- Nhu vay, khong c6 1énh OpenGL nao dinh dang bd dém khung hay khoi tao OpenGL.
Su dinh dang bo dém khung dugc thuc hién bén ngoai OpenGL trong su lién két v4i hé
thdng ctra s6. Su khoi tao OpenGL duoc tién hanh khi hé thong cip phat ctra s6 cho viée
biéu dién.
Hinh 1.1
M6 hinh hoat
dong co ban
cua OpenGL

Lénh OJenGL
Phia Client il

OnenGL DLL

Phia Server

]

Server DLL
v

Win DLL

v

Thao tac OpengL co l,)an:‘ Video Driver | . o .

So do6 khoi 1.2 tom tarcacmopencr xu 1y dit li€u. Cac 1€nh di vao phia trai so do
va qua “duong ong xur 1Iy”. Mot so 1énh xac dinh doi tugng hinh hoc dugc vé, va s6 khac
Kiém soat cach quan ly doi tuong qua cac giai doan sur 1y khac nhau.
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Hinh 1.2 So' d6 xit 1y diF liéu ciia OpenGL:

Danh
| sch
Lénh BLI Thao tc trn | Rasteri- Thao tc Bl
O0e [ vertexv "|  zation [ f trn = O0m
4 - ragme
1L ng primitive g khung
B[] nh[]
texture
A
Ccthaotc |,
Cac glal%mﬁ&%m pixel B
> Danh sach hién thi thay—~r~ory—rap tiic t6an bo cic 1énh, mot s6 1énh duge gom lai

trong mot danh sach dé xir 1y sau.

»B0 ude lugng: ude lugng 1a qua trinh OpenGL sinh ra cac vertex va thong $6 tir cac
phuong trinh Bézier x4c dinh trudc, cung cip mot phuong cach hiéu qua dé xap xi hinh
hoc céc bé mit va dudng cong bang cach'danh-gia cac 1énh da thic ctra gia tri dua vao.

> C4c thao tac trén vertex va sy to-hop.eia primirite: OpenGL Xt 1y cac primirite hinh
hoc (diém, doan thing va da giac). Nhimg primirite ndy dugc biéu dién bdi cic vertex.
Céac vertex duge bién doi, chiéu sang, va cac primirite dugc khir cac cac phén khuét theo
viewport dé chuan bj rasterze.

> Raterization: giai doan resterize tao ra mot chudi cac dia chi bd dém khung va cac
gia tri lién két s dung hinh dang hai' chiéu cua diém, doan thing hay da giac. Cac
fragment tao ra dugc cung cip chorqua trinh tiép theo.

> Céc thao tac trén fragment: 1a cac thao tac cudi cung trén dir liéu, trude khi luu trit
dir liéu dudi dang cac pixel trong bd dém khung.

> Céc thao tac nay bao gom viéc cap nhat (c6 diéu kién) bo dém khung dua trén gia tri
luu trit va gid tri vira c6, viéc pha tron cac mau vira ¢6 va mau luu trir, cling nhu thao tac
mask va céc thao tac logic khac trén cac gia tri pixel.

>Dit liéu c6 thé duoe dua vao dudi dang cac pixel. Khi do, sau giai doan thao pixel,
dir liéu pixel.

»Hoic duge luu trir nhu 1labo nhé texture, dé dung cho giai doan rasterizatrion.

> Hay rasterize, voi két qua cac fragment duoc két hop vao trong bo dém khung, néu
ching phat sinh tir dir liéu hinh hoc.

1.3. Thanh Phan:
OpenGL gom 5 bo ham :
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» B0 hat nhan c6 115 ham co ban. Tén c4c ham nay bét dau bang GL. Windows
ho trg 4 chung loai ham khac, bao gom thu vién OpenGL utility(tén ham bat dau bang
U), thu vién OpenGL auxiliary(tén ham bat dau bang AUX), b6 ham”WGL” (tén ham

bat ¢au bang WGL), va cac ham WIN32 API (tén ham khdng ¢ tién t6 dic biét).

> B06 ham hat nhan cho phép thiét ké cac hinh dang khac nhau, tao cac hiéu qua
chiéu sang, két hop antialiasing v gan cau trac, thyc hién bién d6ima tran. ..

> Do cac ham co ban duoc thé hién ¢ nhiéu dang khac nhau tdy thudc vao loai dix
licu ma ching tiép nhan, nén trén thuc té c6 hon 300 nguyén mau (prototype) cac ham co
ban.

> Thu vién OpenGL utility gdm cac ham cao cap. Cac ham nay don gian hoa viéc
st dung hinh anh cAu trac, thuc hién viéc bién dbi toa dd6 mic cao, hd tro tesselation da
giac, va biéu dién cac ddi twong co co sé da giac nhu hinh'€au, hinh try hinh dia.

> Thu vién OpenGl auxiliary gdm cac ham dic biét dung don gian hoa cac vi du
Iap trinh trong sach chi dan 1ap trinh OpenGL. Cac ham phu thudc platform nay thyc hién
cac nhiém vu nhu quan ky cira so, diéu khién xuat/nhap, vé cac doi tuong 3D nhat dinh.
Do c&c ham nay c6 muc dich th1et minh nén khéng duge diing trong c4c mA san xuat.

> Cac ham “WGL"két ndi OpenGL véi WINdows NT, cho phép ngudi lap trinh
xay dung va chon lua cac ngit canh biéu dién, tao cac bitmap font, cac ham nay chi ding
trén Windows NT.

> Cubi cling, cAc ham Win32 API duge dung giai quyét cac dinh dang diém anh va
tao bo dém doi.

Chuwong2: Pé Hoa Hai Chiéu GDI
OpenGL cung céap nhi€u hém manh mé, lam don gian cac viéc v& cac hinh anh
phtc tap. Dl‘{ vay, dé hi§u OpenGL, can.co mot chut kién thirc trong thuc tién lap trinh do
hoa tiéu chuan. Budc dau tién vé muc tiéu d6 1a tim hiéu cach thao tic hinh anh hai chiéu
GDI
Céac phﬁp sau s& gidi thiéu co s6'18p trinh d6 hoa 2-D :
Toa do dé cac va toa do man hinh q
Str dung cac Vertex dé dinh.nghia mot hinh dang phang
Tinh tién, co gidn va quay
Str dung ma tran trong bién hinh 2-D
2.1.Toa Dé Dé Cic Va Toa Pé Man Hinh: 7
bé ke mot doan thang trén man hinh, ta thuong goi cac ham dinh vi diém dau, sau
d6 v€ doan thang. Vi du cac ham MFC dugc goi la:
CclientDC dc(this)

dc.MoveTo(x,y)
dc.LineTo(x,y)

Mbi quan tAm ¢ day 1a vigc biéu dién céc toa do x,y.
Trong toa do ctra so ctng nhu toa d6 man hinh, goc toa d6 & vi tri goc trai trén, chiéu
tang cua toa do x vé phia phai, chiéu ting toa d6 y di vé phia duéi (hinh 2.1)
Tuy nhién, doi tuong dd hoa duoc xac dinh boi toa do cac Vertex clia nd trong hé
dé cac (hinh2.2). C4c diém khac biét giira hai toa d6 nay la:
Hé dé cac xac dinh chiéu ting toa do y 1a chiéu di 1én.
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/Hé dé céac cho phép c6 toa do am.
nhu vay, van dé phat sinh khi biéu dién mot doi tuong dugc dinh nghia trong hé dé
. Trong toa d6 man hinh, ta lai nhan dugc mét tam giac nhu (hinh 2.4), néu véi ma tao

hinh nhu sau :
CCLientDC dc(this)
dc.MoveTo(2,5);
dc.LineTo(5,2);
dc.LineTo(2,2);
dc.LineTo(2,5);

Do sy khac biét giita man hinh thé hién va toa d6 dé céac, can c6 mot phuong phép
chuyén doi glua ching. Thuat ngit d6 hoa goi 1a mappmg cac diém trong toa d6 dé céac
sang toa 6 man hinh dé thé hién d6i tuong dung ¥i tri.
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Hinh 2.3 Tam giac trong toa dé d@é cdc Hinh 2.4 vé tam gidc khong c6 sw
chuyén doi giita toa do dé cdc va
toa do man hinh

Néu bo qua van dé gia tri am, thi viéc thé hién diém (x1,yl) trong toa do dé cac
sang diém (x2,y2) trong toa d6 man hinh doi hoi cong thirc sau:

X2=X1;
Y2=maxY - Y1;

Di nhién, dé thyc hién cong thirc nay, trudc hét can biét kich thudc hién tai cua cua
$6, bang cach goi ham GetClientRect(). Ham nay dién day céu tric RECT véi kich thude
ctra s0. St dung ham MFC, doan m sau vé& tam giac d4 cholén cira s6, mapping giita toa
do dé cac vatoa d6 man hinh:

Int triangle[6]={2,5,5,2,2,2,};
CCLientDC dc(this);

Int newX,newY ,startX,startY’;
RECT clientRect;
GetClientRect(&clientRect);

For (int x=0;x<3;++X)
{
newX = triangle[x*2];
newY = maxyY — triangle[x*2+1];
if(x==0)
{
dc. MoveTo(newX,newY);
startX = newX;
startY = newY;

¥

else dc.LineTo(newX,newY);

}
dc.LineTO(startX;startY);

¥

Dong dau tién cira doan mA dinh nghia mdt mang chuc cac toa do DEé cac tam
giac. Tiép theo, doan ma fim.ngit canh dung cu cua ctra s6 va khai bdo céc bién cuc bo.
Céac bién newX, newY chitc cac toa do man hinh cia mot diém, con startX, startY chua
toa o man hinh diém dau tién'cira tam gidc. Cau trac RECT, clientRect, chira kich thuéc
ctra s6. Sau d6 ham GetClientRect() dugc goi dé dién ddy cau tric clientRect. thanh phan
bottom chtra chiéu cao ctras6. Gia tri nay duoc gan cho bién maxy.

Vvong lap for lap di ldp lai mang toa do tam giac. Trong than vong lap cac toa do
(x,y) dugc mapping gitra toa do dé cac va toa do man hinh .

Piém dau tién 14 diém bat dau tam glac Céc dlem tlep theo dugc dung dé vé duong thang
tam gi4c. L6i goi LienTo() bén ngoai vong lap ndi diém cudi cing véi diém dau tién.
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t hinh phang thi dugc xac dinh boi mot tap hop cac vertex. Cac vertex ndi véi nhau

Pé quan 1y cac kiéu hinh dang khac nhau trong mot chuong trinh dugc dé dang,

can dinh nghia cdp cau tric bao gom kiéu dir li¢u vertex.

Typedef struct vertex

{

intx, y; //Cau tric ndy chi don gian 1aduu trir
}ERTEX; /Icac toa dO dé cac vertex
Va kiéu dir liéu hinh phang
Typedef struct shape
{

int numVerts;//Gém mot s6 nguyén chi s6 Tugng
VERTEX*vertices; //vertex trong.hinh va.mot con tro

}SHAPE; /1trd dén mang cau tric

Véi cac kiéu dir liéu méi ndy, ta c6 thé viét doan ma vé doan thang tong quat hon

nhu sau :

VERTEX triangleVerts[3]={2,5,5,2,2,2}
SHAPE shapel = {3,triangleVerts};
DrawShape(shapel);

Void DrawShape(SHAPE& shapel)
{
CclientDC dc (this);
Int newX,newY ,startX,startyY;
RECT clientRect;
GetClientRect(&clientRect);
Int maxY = clientRect.bottom;
For (int x =0 ;x<shapel.numVerts;++Xx)
{
newX shapel:.vertices[x].x;
newY = maxyY — shapel.vertices[x].y;
if(x==.0)
{
dc.MoveTo(newX,newY);
startX = newX;
startY = newY;

¥

else dc.LineTo(newX,newY);

}
dc.LineTo(startX,startY);
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¥

Do DrawShape() duoc tong quat hoa dé 1am viéc voi ciu trac SHAPE, ham

nay c6 thé v& moi loai hinh phang.Vi du dé v& mot hinh chir nhat, thi shapel duoc
dinh nghia nhu sau:

VERTEX rectangleVerts[4]= {10,10,10010, 100 ,50,10,50};
SHAPE shapel = {4,rectangleVerts};
Hay do6i voi mdt da gidc sdu canh nhu sau:

Hinh 2.5
VERTEX shapeVerts[6]= {10,10,75,5,100,20,100,50,50,50,25};
SHAPE shapel = {6,shapeVerts};

2.3.Céc Phép Bién Hinh:

Mot hinh phing dugc tao bang cach dinh nghia vertex ctra nd trong toa do dé cac,
mapping giita toa do dé cac va toa d6 man hinh, roi v& cac doan thang ndi cac vertex.
Tuy nhién, ddy chi 12 sy khoi ddu. Pé v& hinh & moi noi trén man hinh va theo moi
hudng, hinh anh can duoc thao tac theo nhiéu cach khac nhau. Cac thao tac nhu vay
goi la céc phép bién hinh, bao gom tinh tuyén, co gidn va quay.

2.3.1.Phép Tinh Tién:

Tinh tién mot hinh dén vi tri mai chi don gian 14 cong hodc trir toa do cia
mdi vertex v&i mot gia tri. Tam gidc trong hinh 2.6 duogc tinh tién 3 don vi theo
truc x va 2 don vi theo truc Y.

Hinh 2.6: Tinh tién mot tam gidc

Gia st can tinh-tién 20 don vi theo truc X va 30 don vi theo truc y, mt tam gidc co

dinh nghia nhu sau:
VERTEX triangleVerts[3]= { 20,50,50,50,20,100};
SHAPE shapel = {3,triangleVerts};

Cong thie tinh tién moi vertex 14 :
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X2 = X1 + xTranslation;
Y2 =Y1 + yTranslation;

Trong chuong trinh toan bd phép tinh tién nhu sau:

VERTEX triangleVerts[3]= { 20,50,50,50,20,100};
SHAPE shapel = {3,triangleVerts};
DrawShape(shapel);

Translate(shapel,20,30);

Void Traslate(SHAPE& shape,intxTrans,int yTrans)

{
for(int x =0;x< shape.numVerts;++x)
{
shape.vertices[x].x+ xtrans;
shape.vertices[x].y+ ytrans;
}
}
Void DrawShape(SHAPE& shapel)
{

CclientDC dc (this);
Int newX, newY, startX, startY;
RECT clientRect;
GetClientRect(&clientRect);
Int maxY = clientRect.bottom;
For (int x =0 ;x<shapel.numVerts;++x)
{
newX shapel.vertices[x].x;
newY = maxY =shapel.vertices[x].y;
if(x==0)
{
dc.MoveTo(newX,newY);
startX =newX;
startY = newyY;

¥

else dc.LineTo(newX,newY);

}
dc.LineTo(startX,startY);

¥

Ham Translate() c6 cac ddi sb 1a tham chiéu dén cau trac SHAPE, lugng
tinh tién x va luong tinh tién y. N6 st dung vong lap for dé gan lugng tinh tién
trong toa dd (x,y) cua moi vertex.

2.3.2 .Phép Co Gian:
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Thay vi cong hoac trir cac vertex voi mot gia tri nhu khi tinh tién, co gian
mot hinh [a nhan cac vertex cua hinh @6 véi mét hé so co gidn. Hinh 2.7 biéu dién
mot tam giac gidn hai lan (hé so co gian la 2).

Hinh 2.7: Co gidn méttam gidc

Chu y rang khong chi riéng hinh, ma toan b6 hé toa do co gidn. Tuc 14, mot
diém c6 toa do x 1a 2 don vi, sé& 1a 4 don vi khi co gidn.
Gia str can gidn 4 1an (hé s6 co gidn 12 4 ) mot tam giac c6 dinh nghia nhu sau:
VERTEX triangleVerts[3]= { 20,50,50,50,20,100};
SHAPE shapel = {3,triangleVerts};
Thi cong thie co gidn moi vertex 1a

X2 = X1*scaleFactor;
Y2 = Y1*scaleFactor;
Poan mé phép co gidn s& nhu sau:
VERTEX triangleVerts[3]= { 20,50,50,50,20,100};
SHAPE shapel = {3,triangleVerts},
Scale(shapel,4);
DrawShape(shapel);
Void Scale(SHAPE& shape,float scaleFactor)
{

for(int x =0;x< shape.numVerts;++Xx)

{
shape.vertices[x].x+=(int)(shape.xerticse[x]x*scaleFactor);
shape.vertices[x].y+=(int)(shape.xerticse[x]y*scaleFactor);

}
Void DrawShape(SHAPE& shapel)
{
CClientDC dc (this);
Int newX,newY ,startX,startY’;
RECT clientRect;
GetClientRect(&clientRect);
Int maxY = clientRect.bottom;
For (int x =0 ;x<shapel.numVerts;++Xx)

{

newX shapel.vertices[x].x;
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newY = maxY - shapel.vertices[x].y;
if(x==0)
{
dc.MoveTo(newX,newY);
startX = newX;
startY = newY;

¥

else dc.LineTo(newX,newY);

}
dc.LineTo(startX,startY);

}
Ham Scale() c¢6 cac d6i sb 1a tham chiéu dén ciu traic SHAPE va hé sé co

gian, thi hé s co gidn s& nho hon 1. Chu'y rang ¢6 thé ding hé sb co gidn khac
nhau d61 voi 2 toa do:

Void Scale(SHAPE& shape, float xScale, float'yScale)

{
for(int x =0;x< shape.numVerts;++x)
{
shape.vertices[x].x+=(int)(shape.xerticse[x]x*xScale);
shape.vertices[x].y+=(int)(shape.xerticse[x]y*yScale);
}
}

Trong truong hop nay, sau khi co/gidn, khdng nhan dugc hinh dffmg dang.
H‘lnh 2.8 biéu dién viée co gidn-mot tam giac, vdi hé so co gian truc x bang 1, va
hé so co gién truc y bang 2.

Hinh 2.8: Co gi&n méttam gidc véi hai hé sé co gidin khac nhau

2.3.3.Phép Quay:

Quay madt hinhthi ric réi hon tinh tién hay co gién, vi phai ding dén phép
todn phuc tap hon, phai tinh toan sin, cosin. Tuy nhién ¢ day ta chi 4p dung cong
thirc quay, ma khong tim hiéu tai sau, 1am gi..

Hinh2.9 biéu dién viéc quay 45 dé mét tam gidc quanh goc toa do.
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A

Gia sir can quay mot tam giac 45° nhu sau ;

VERTEX triangleVerts[3]= { 20,50,50,50,20,100};
SHAPE shapel = {3,triangleVerts};

Cac cong thuc sau dugc ap dung cho cac vertex trong tam giac:

RotatedX = x*cos(angle) — y*sine(angle);
RotatedY = y*cos(angle) — x*sine(angle);

Pé tir d6 nhan duoc vertex sau:
VERTEX triangleVerts[3]= { -21,49,0,70,-56,84};

Chu y rang trong d6 c6 hai toa d6 am, do tam giac quay sang phan 4m cua
truc x. Gia tri am duoc chép nhan trong toa do dé cac, nhung khong thé biéu dién
|&n man hinh. Dé hién thi tam giac can tinh tién né sang phan dwong cua truc x .

Toan bd phép quay va tinh tién'sé nhu sau:

VERTEX triangleVerts[3]= { 20,50,50,50,20,100};
SHAPE shapel = {3,triangleVeris},
Rotate(shapel,45);
Translate(shapel,100,0);
DrawShape(shapel);
Void Rotate(SHAPE& shape,int degrees)
{
int rotatedX,rotatedY;
double radians =6.283185308/(360.0/degrees);
double ¢ = cos(radians);
double ¢ = sin(radians);
for(int x =0;x< shape.numVerts;++x)
{
rotatedX = (int) (shape.verticse[x]x*c —
shape.vertices[X].y*s);
rotatedY = (int) (shape.verticse[x]y*c —
shape.vertices[X].x*s);
shape.vertices[x].x = rotatedX;
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shape.vertices[x].y = rotatedY;

}
}
Void Translate(SHAPE& shapel,int xtrans,int yTrans)
{
for(int x =0;x< shape.numVerts;++x)
{
shape.vertices[Xx].x += xTrans;
shape.vertices[x].y += yTrans;
}
}
Void DrawShape(SHAPE& shapel)
{

CClientDC dc (this);
Int newX,newY ,startX,startY’;
RECT clientRect;
GetClientRect(&clientRect);
Int maxY = clientRect.bottom;
For (int x =0 ;x<shapel.numVerts;++x)
{
newX shapel.vertices[x].X;
newY = maxY — shapel.vertices[x].y;
if(x==0)
{
dc.MoveTo(newX,newY);
startX ='newX;
startY = newyY;

¥

else dc.LineTo(newX,newY);

}
dc.LineTo(startX,startY);

¥
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Ham Rotate( ) nhan tham sé 1a tham chiéu dén cau trac SHAPE va goc quay(do).
Cong viéc dau tién cua n6 la/doi do sang radian, do radian la don vi do ma cadc ham
sin( ), va ham cosin(").cua visual c++ yéu cau. Vi goc quay duong thi hinh s&

quay ngugc chiéukim dong ho, va ngugc lai

Cling giong nhu cac ham Translate( ) va Scale( ), ham Rotate( ) sir dung vong lap

for dé tinh toa do (x,y) cho ting vertex.

2.4. Stz Dung Ma Tran Trong Cic Phép Bién Hinh:

M6t chuong trinh d6 hoa thuong thyc hién tit ca cac phép tinh toan trén vertex caa
doi tugng trude khi thé hién doi tugng ra man hinh. C6 thé goi cac ham Translate( ),
Scale( ), va Rotate( ) cho cac phép tinh nay. Tuy nhién, viéc thuc hién nhiéu phép tinh
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/hhu vay cho nhiéu vertex s& tiéu phi thoi gian. D6 ciing 1a ly do ma ma tran thuong
duoc dung cho cac phép bién hinh.
Mot ma tran don gidn 1a mot bang so sap x&p trén cac hang va cot. Giong nhu mang

trong lap trinh, kich thudc ma tran dugc dinh nghia trén s6 hang va cot ma nd 6. vi du
ma tran 3*4 1a ma tran c6 3 hang va 4 cot:

4724
4673
4522

Trong chuong trinh ma tran dugc trinh bai nhu sau:

Int matrix[3][4]=

{
4,724,
4.6.7.3.
4,522,
)

Thuan loi ctia ma tran trong l3p trinh d6 hoa'1a ¢6 thé trinh bay nhleu phép bién hinh
V61 mot ma trén don. Nghia 12 moi ma ‘tran don chira moi gi tri can thiét de dong thoi
ding trong tinh tién, co gian va quay.-mét. hinh. Pé thuc hién diéu do6 thi cin biét dat
gi tri ndo vao ma tran va can biét phép nhan ma tran.

2.4.1.Cac Kiéu Dir Liéu Dung Trong Po Hoa 2-D:
Db hoa 2-D dung trong ma tran : 1*3 va 3*3,
Ma tran 1*3 1a ma tran dic biét , goi 1a vector. Vector chira cac gia tri x,y va w dé
thé hién mot vertex. Vay kiéu di¥1iéu vertex nhu sau

Typedef struct vector
{
int X,y,w;
}VECTOR,;

Trong d6 ,w la gia tri thuong dung dé don gidn hda thao tac ma tran, mat di
OpenGL d6i khi st dung'dat biét gia tri ndy.Trong hau hét cac truong hop, w bﬁng 1.
Nghia 1a vertex dugc biéu dién béi vector c6 dang: x, y, z Ma tran 3*3 chua cac gia tri
can thiét cho céc phép bién hinh-mot vertex (duoc biéu dién béng kiéu dit liéu vector, tirc
cling 14 mot ma tran ) Kiéu dir liéu ma tran 3*3 nhu sau:

Typedef double MATRIX3*3[3][3];

2.4.2.Cac Ma Trén Bién Hinh :

Budc dau tién 1a cung cap cac gia tri thich hop cho ma tran. Gia tri duoc ding va
Vi tri cua no trong ma trdn phu thudc kiéu bién hinh.

Ma tran ding cho phép tinh tién c6 dang:
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1 0 0
0 1 0
xTrrans yTrans 1

V6i cac bién xTrans va yTrans twong (mg 1a s6 don vi theo chiéu ngang va doc
dung cho phép tinh tién, (twong ty nhu khi dung cong thire tinh tién ). Trong chuong trinh
ma tran nay duoc khoi tao nhu sau:

MATRIX3*3 m;
m[0][0] = 1.0; m[0][1] = 0.0; m[0][2] = 0.0;
m[1][0] = 0.0; m[1][1] = 1.0; m[1][2] = 0.0;
m[2][0] = xTrans; m[2][1] = yTrans; m[2][2] = 1.0;
- Matran dung cho phép co gidn c6 dang:
XScaleFactor 0 0
0 yScaleFactor 0
0 0 1

Véi cac bién xScaleFactor va yScaleFactor tuong tmg 1a d6 co gidn theo chiéu
ngang va doc. Trong chuong trinh, ma tran nay dugc khai tao nhur sau :

MATRIX3*3 m;
m[0][0] = xScaleFactor; m][0][1]}=0.0; m[0][2] = 0.0;
m[1][0] = 0.0; m[1][1] = xScaleFactor; m[1][2] = 0.0;
m[2][0] = 0.0; m[2][1] = 0.0; m[2][2] = 1.0;
- Cudi cuing ma tran dung cho phép quay ¢6dang :

Cos(radians) sin(radians) 0
-sin(radians) cos(radians) 0

0 0 1

V6i bién radian 1a goc quay (don vi radian). Trong chuong trinh, ma tran nay duoc
khoi tao nhu sau :

MATRIX3*3 m;

m[0][0] = cos(radians); m[0][1] =sin(radians); m[0][2] = 0.2;
m[1][0] = -sin(radians); m[1][1] = cos(radians); m[1][2] =0.0;
m[2][0] = 0.0; m[2][1] = 0.0; m[2][2] = 1.0;

2.4.3.Két Hop Céc Phép Bién Hinh :
O muyc trude, ting phép bién hinh duogc biéu dién bang cic cac ma tran riéng biét.
Tuy nhién, nhu d4 ndi, ¢ thé két hop nhiéu phép bién hinh trong mot ma tréan.

Pé két hgp hai phep bién hinh, ta nhan hai ma tran cia ching v6i nhau Két hop phep
bién hinh tiép theo bang cach nhan ma tran ctia n6 v6i ma tran nhan dugc & phép két hop
trude. Hinh 2.10 biéu dién ca¢ phép bién hinh
Mot cach nhin khac dugc biéu dién & hinh 2.12, nhung két qua cua timg phép két hop cac
ma tran khong dugc thé hién .

Ma trl_In Cc vector Hinh® L e
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Pé nhan hai ma trdn v6i nhau, thi s6 cot trudc phai bang s hang cia ma tran sau.
Nhu vay, ta co thé nhan hai ma tran 1X3 v& ma tran 3X3, hay nhan hai ma tran 3X3
Vvéi nhau .

Ham sau nhan hai ma tran 3X3:

Void MultMatrix(MATRIX3X3& product;

MATRIX3X3& matrixl, MATRIX3X3& matrix2)

{
for (int x = 0; X < 3; ++y)
{
double sum = 0;
for (intz=0; z< 3; ++2)
sum + = matrix1[x][z]*matrix2[z][y];
product[x][y] =sum;
}
}

Cac tham sb cua hém‘trén bao gém mot ma tran chira két qua nhan, va hai ma tran
tham gia phép nhéan .Vi du vé ¢ach str dung ham nhu sau:
MATRIX3X m1,m2,m3;

m[0][0] = 1.0; m[0][1] = 0.0; m[0][2] = 0.0;
m[1][0] = 0.0; m[1][1] = 1.0; m[1][2] = 0.0;
m[2][0] = 0.0; m[2][1] = 0.0; m[2][2] = 1.0;

m[0][0] = 9.0; m[0]{1] = 8.0; m[0][2] = 7.0;
m[1][0] = 6.0; m[1][1] = 5.0; m[1][2] = 4.0;
m[2][0] = 3.0; m[2][1] = 2.0; m[2][2] = 3.0;
MultiMatrix(m3,m1,m2);
Poan mé khai bao ba ma tran 3X3 1a m1, m2, m3. Sau d6 khoi tao m1, m2, roi goi
ham MulMatrix() dé nhan m1 véi m2, va luu trit két qua trong m3. Do m1 1 ma tran don
vi, két qua chira trong m3 s& c6 cling gia tri nhu trong m2.
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/Ma tran don vi i cdp n duoc dinh nghia 13 loai ma tran dudng chéo nXm chiéu, véi cac
in tor duong chéo hinh don vi:

| = [6ik], vdi 6ik =0néul# k;
Ok =1 néul = k;

Trong lap trinh d6 hoa, ma tran don vi thuong duoc dung'dé khoi tao ma tran chinh
la ma tran dung két hgp cac phép bién hinh. Viéc khoi tao nhw vay s€ chac chan khong
ton tai gia tri la trong ma tran .

2.4.4. Thwe Hién Bién Hinh:

Sau khi két hop cac phép bién hinh, ta nhan duge mot ma tran chinh chta cac gia tri
chinh xac can thiét dé dong thoi tinh tién, co gidin va quay hinh. Cong viéc bién hinh bay
gio chi don gian 1a nhdn ma tran chinh véi cac vector cua hinh (xem hinh 2.10,2.11). Va
nhu vy cin mot ham khéng chi nhan vector 1X3 v&i ma tran 3X3, ma nhan ma tran véi
toan bo danh sach vector:

Void Transform(SHAPE& shape, MATRIX3X3& m)
{

int transformedX,transformY;
for (int x= 0; x <shape.numverts; ++x)

{
transformX = (int) (shape.vertices[x].x*m[0][0] +
shape.vertices[X].y*m[1][0] + m[2][O]);

transformY = (int) (shape.vertices[x].y*m[0][0] +
shape.vertices[x].x*m[1][0] + m[2][O]);

¥

Ham trén cé cac dbi sé 1a tham chiéu dén cac ciu tric SHAPE va tham chiéu dén

méang MATRIX3X3.

2.4.5.Mét S6 Ham Ma Tran Tién Ich: 7 )
Cd6 hai ham ma tran tiéniich-thuong duoc dung dé lam dé dang hon viéc str dung

ma tran trong lap trinh. Chling gom:

Ham khoi tao ma tran theo ma tran don vi:
MATRIX3X m1,m2,m3;
m[0][0] =1; "m[0][1] =0;  m[0][2]
m[1][0] =0; m[1][1]=1;  m[1][2]
m[2][0] = 0; .m[2][1] =0;  m[2][2]

Ham sao chép matran:
Void intMatrix(MATRIX3X3& m)
{
for (int i=0; i <3; ++i)
for (int j=0; j <3; ++))

0;
0;
1
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dst[i][j] = src [il[];
}

2.4.6.Cac Ham Bién Hinh Dung Ma Trén:
- Ham tinh tién :
Void Translate(MATRIX3X3& m,int xTrans,int yTrans)

{
MATRIX3X m1,m2;

m[0][0] = 1; m[0][1] = O; m[0][2] = O;
m[1][0] = O; m[1][1] = 1; m[1][2]= 0;
m[2][0] = xTrans;  m[2][1] =yTrans0; .m[2][2] = 1;

MultMatrix(m2,m1,m);
CopyMatrix(m,mz2);
}

Ham c6 d6i s6 1a tham chiéu dén ma tran chinh (chira trang thai hién tai cua phép bién
hlnh) VA C4C gid tri tinh tién x, y. Pau tién, n6 tao ma'tran tinh tién ; Roi nhan ma tran tinh
tién voi ma tran chinh, luu két qua trong ma tran cuc bo m2; Cu01 cung sao chép m2 tro
lai ma trdn chinh.

- Ham co gian:
Void Scale(MATRIX3X3& m,double xScale,double yScale)
{
MATRIX3X ml1,mz2;
m[0][0] = xScale; m[0][1] =0; m[0][2] = O;
m[1][0] = O; m[1][1] = ySecale; m[1][2] =0;
m[2][0] = O; m[2][1] =0; m[2][2] = 1;

MultMatrix(m2,m1,m);
CopyMatrix(m,mz2);

}
- Ham quay:

Void Rotate(MATRIX3X3& m,int degrees)

{
MATRIX3X m1,m2;
If (degrees = = 0) return;
Double radians = 6.283185308/(360.0/ degrees);
Double ¢ = cos(radians);
Double s = sin(radians);

m[0][0] =¢;  m[O][1] =s; m[0][2] =0
m[1][0] =-s; m[1][1] =c; m[1][2] = O;
m[2][0] =0;  m[2][1] =0; m[2][2] =1
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MultMatrix(m2,m1,m);
CopyMatrix(m,m2);

}

Ham quay c6 cac ddi s6 1a tham chiéu dén ma tran chinh va goc quay(do). Pau tién
no kiém tra goc quay c6 bang khong hay khong. Néu géc.quay bang khong, ham két thic
dé loai trir, 161 chia cho 0. Néu khac khong, ham doi do ra'radians va tinh sin, cosin. Tiép
theo, Rotate khéi tao ma tran quay, nhan né véi ma tran chinh, luu két qua vao ma tran
cuc bo m2. Cudi cling, sao chép m2 tré lai ma tran chinh.

Bay gio ta dd c6 mot bo ham dung ma tran. Hay xét cach dung chdng trong

bién hinh & doan mé sau:

MATRIX3X3 m;

IntMatrix(m);

Translate(m,10,15);

Scale(m,0.5,0.5);

Rotate(m,45);

Transform(shapel,m);

DrawShape(shapel);

Trude tién doan ma khai b4o mot'ma tran bién hinh 3X3 12 m. Sau d6 goi ham
IntMatrix() d€ khoi tao m theo ma tran don vi. M s€ 1a:

1.0000000000000  0.0000000000000 ' 0.0000000000000
0.0000000000000 1.0000000000000.« 0.0000000000000
0.0000000000000  0.0000000000000  1.0000000000000

Loi goi ham Translate( ) két hop m v4i ma tran tinh tién chua céac gia tri 10 va

15. Matran bién hinh m s&

1.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 1.0000000000000 0.0000000000000
10.0000000000000  15.0000000000000  1.0000000000000

Sau khi goi ham Scale(), m chira cac gia tri cia phép tinh tién va co gian:

1.0000000000000  0.0000000000000  0.0000000000000
0.0000000000000 ,.0.5000000000000  0.0000000000000
10.0000000000000  15.0000000000000 1.0000000000000

Cudbi cling sau 101 goi ham Rotate( ), m chira ddy du cac phép tinh tién va quay:

0.35355339055702.  0.3535533906295 0.0000000000000
-0.35355339062953  0.35355339055702  0.0000000000000
10.000000000000 15.000000000000  1.0000000000000

Loi goi ham Translate() ap dung ma tran cho mot vertex cua shapel. Sau d6
Drawshape() vé hinh d& bién hinh 1én man hinh.

THO VIEN NIEN TO TROC TUYEN
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Chuwong 3:P6 Hpa Ba Chiéu GDI

ng chuong ndy, chung ta s& tim hiéu:

H¢ toa do de cac ba chiéu.

- Dinh nghia vertex cho déi twong 3-D.

- Phép chiéu song song va phép chiéu phdi canh.
- Chuyén dong ddi tuong 3-D.

3.1.H¢ Toa Dj Ba Chiéu:

Mot ddi tuong ba chiéu thi khdng thé biéu dién trong hé toa do hai chiéu chi gdm hai
truc x va y. Dé tao hé toa do méi, ta chi don gian thém mét truc z vao mit phang dé cac,
dé bién d6i thanh hinh khéi. Mat di cac tryc X, y, z.¢6 thé huéng theo moi phuong, ta qui
dinh truc x theo chiéu ngang, truc y theo chiéu dtmg, truc'z theo phuong di vao va ra man
hinh. D6 14 huéng truc logic cho nhiéu chuong trinh, xuat phat tir viéc truc x va y chay
theo cac phuong tuwong ing véi toa do man hinh.

3.2.Dinh Nghia D6i Twong Ba Chiéu:

Viéc tao mot hinh hai chiéu chi don gian 1a'dinh nghia tap vertex ctia nd, rdi noi cic
vertex voi nhau. Nhung dbi v6i ddi twong 3-D, van dé co phup tap hon, bai vi s6 lugng
vertex 1a nhiéu hon, doi hoi viéc xac dinh viée'ndi cac vertex dé hinh thanh dung doi
tugng yeu cau. Do d6, ddi véi chung, khong:chi dinh nghia cac vertex, ma con phai dinh
nghia cac canh. Mot dbi twong 3-D dugexay dung trén cic vertex va canh duoc goi 1a
mot mo hinh khung ludi (wireframe model).

Pé dinh nghia mdt mo hinh khung ludi can danh sach cac vertex va canh. Do d6, hién
nhién 1a cain mot s6 kiéu dit liéu méi.

-Trudc tién 1a kiéu dir liéu dinh nghia vertex cua ddi twong 3-D Véi ba toa do x, y,
z nhu sau:
Typedef struct vertex
{
int X,y,z,w;
}ERTEX;
-Dé v& mot canh, ta cAn biét vertex khai dau va vertex két thuc, sau d6 nbi chung
lai v6i nhau. Kiéu dit liéu dinh nghia canh nhu sau:
Typedef struct edge
{

UINT vertex1,vertex?2;
}EDGE;
V6i vertex1 1a diém xut phét canh, va vertex2 cudi.
- Kiéu dit liéu ctia mo hinh khung luéi nhu sau:
Typedef struct model
{
UINE numverts,
VERTEX™* vertices;
UINE numEdges;
EDGE*edges;
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Nhu vy, cdu trac MODEL bao gdm hai s6 nguyén khdng dau chira vertex va canh
tuong, mot con tro chi dén kiéu dir liéu VERTEX chtra dia chi cua danh sach vertex,

va mo con trd chi dén kiéu dit 1liéu EDGE chira dja chi cta danh sach canh.

Hinh 3.1Hinh khéi:

T Sy

X
f
s

RO TR B
R
IOy

St dung cac kiéu dir liéu trén cho khdi vuong,
v6i sb tht tu cac dinh nhu hinh 3.1. Toa dd cac
dinh lan lugc 147(0,4,0), (4,4,0), (4,4,-4), (0,4,-
4), (0,0,0,), (4,0,0), (4,0,-4),(0,0,-4).

Danh sach vertex sé& nhu sau :

VERTEX cubeVerts[8] =

{

¥

0,4,0,
4,40,
4,4,-4,
04,4,
0,0,0,
4,0,0,
4,0,-4,
0,0,-4,

ChU ¥ rang toa d6 z cira dbi tuong dd cho bang 0 hodc 4m, do chiéu ting toa do z

hudng ra khoi man hinh .

CAc toa do dung dinh nghia mot mé hinh khung ludi, nhu trong cau tric cubeverts &
trén, thi duoc xem 12 c4c toa dd cue'bd. Toa do cuc bd trd thanh toa do thé gidi khi
chuong trinh sir dung cac phép tinh tién co gifn hoic quay vé bién mé hinh. Cubi cling,
chuong trinh d6 hoa bién ddi cac toa d6'thé gidi thanh toa do man hinh dé c6 thé thé hién

mo hinh Ién man hinh.

Danh sach canh cua khéi vudng trén nhu sau :

EDGE cubeedges[12]=

{
1,2,
2,3,
3.4,
41,
5,6,
6.7,
7.8,
8,5,
5.1,
6.2,
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7131
8141
+H

Bén cap toa d6 dau tao thanh dinh hinh khéi. Bon cdp toa do tiép theo hinh thanh
day hinh khéi. Bén cap tao do cudi cling ndi dinh va day hinh khdi véi nhau.
V6i danh sach vertex va danh sach canh d& cd, khdi vuéng trén hinh 3.1 duoc dinh
nghia nhu sau:
MODEL cube = {8,cubeVerts,12,cubeEdges};

3.3.Cic Phuwong Phdp Thé Hién 3-D L én Man Hinh:

Mot ddi tugng 3-D duoc xac dinh bdi cac toa do X,y,z,nhung man hinh thi duoc
biéu dién chi vdi cac toa do x, vay. Vay bang cach nao'dé-c6 thé biéu dién mot déi tuong
3-D 1én man hinh ?

C6 hai phuong phap dé thuc hién van dé trén'la phép chiéu song song va phép chiéu
phdi canh.

3.3.1.Phép Chiéu Song Song:

Vi phép chiéu song 'song, mot d6i tugng 3-D/dugc thé hién 18n man hinh bang cach
bo qua cac toa do z. Két qua 1a mot hinh 2-D*don gidn. Nhu vay, véi trudng hop khoi
vudng, hinh anh thé hién trén man hinh chi 1a4 mot hinh vudng. Ham vé khdi vudng sir

dung phép chiéu song song nhu sau :
Void DrawModel (CDC* pDC, MODEL& mode)

{

int newX,int newY;
RECT clientRect;
GetClientRect (&clientRect),
Int maxY = clientRect.bottom;
For (UINT I=0; I<model.numEdges; ++1)
{
UINT vertNum = model.edges[i].vertex1;
NewX = model.vertices[vertNum -1].x;
NewY = maxY —model.vertices[vertNum -1].y -1,
pDC ->MoveTo(newX,newY);

vertNum ='model.edges]i].vertex2;
newX = model.vertices[vertNum —-1].x;
newY = maxY. — model.vertices[vertNum -1].y -1;
pDC -> LineTo(newX,newY);
}
¥ 7 , 7
Ham trén goi GetClientRect() dé xac dinh toa d0 Y 1on nhat cira ctra s6. Sau do

ding vong lap for dé vé& cae.canh ciia d6i tuong. Bén trong vong lap, ham tinh sb hiéu cua
vertex dung lam diém dau cua canh, rdi dung sb do dé tim cac toa dd X, Y cua vertex.
Cac toa do nay dugc dung trong loi goi dén MoveTo() dé xac dinh vi tri diém dau. Cac

toa 6 X, Y, cta diém tht hai dugc tim bang cach tuwong tu, sau d6 dung trong ham goi
dén LineTo() dé vé& canh:
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3.3.2_Phép Chiéu Phéi Cinh: ,
Phép chicu song song khong thé st dung, nhung né khong mang lai mot ket qua
Ly, trir khi dung cho mot chuong trinh phac thao. Mot yéu to then chot cta hinh anh 3-

D 14 chiéu sau anh. Ao gidc ma duoc tao bang cach ding phép chiéu phdi canh, 1am cho
doi tuong ¢ xa c6 v& nho hon doi tugng ¢ gan . Vi du hinh 3.2 biéu dién hinh chiéu phoi
canh cua khoi vudng, khi quan sat ttr mat trudc, goc dudi trai.

Hinh'8.2 vé khoi vudng véi phép
chieu phoi canh

Céc cong thirc diing cho phép chiéu phdi canh :
Double t 1.0/(1.0 — zCoord / eye);
PerspX = (int) ( xCoord * t);

PerspY = (int) ( yCoord * t);

Biént chtra gia tri co giin cAc toa d0'X va Y trén co sd toa do Z . Toa do Z cang
nhé (cang xa goc toa do ), thi tAc dung co gidn cang Ion . Cac bién xCoord, yCoord va
zCoord chira cac toa do vertex. Cac bién perspX, prspY chira toa d6 man hinh cua vertex
sau phép chiéu phdi canh. Bién eye xac dinh mirc d6 tic dong ciia phép chiéu trén mo
hinh. Khi quan séat ddi tuong cang gan (eye cangnho) thi hiéu qua phép chiéu cang 16n .

Gu phoi H __Bi canh
canh khi quan sat gan(eye nho) khi quan sat xa (eye lon)

Ham gan phép chiéu phéireanh cho cac vertex cia mot mo hinh khung luéi nhu

sau :
Void PerspProject (MODEL& model, double eye)
{
for (UINT I =0; I<model.numVerts; ++i)
{

int xCoor.='model.vertices[i].x;
intyCoor = model.vertices[i].y;
int zCoor = model.vertices[i].z;
double t = 1.0/(1.0 — zCoor/ eye);
model.vertices[i].x = (int) (xCoor *t);
model.vertices[i].y = (int) (yCoor *t);
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ks

Ham trén c6 cac ddi s6 1a tham chiéu dén cac cdu trac MODEL va gi4 tri eye dung
tinh toan t. PerspProject()dung vong lap for dé gan phép chiéu phdi canh cho timg vertex
cua mo hinh.

Poan mé Vi du sau cho thay cac dinh nghia mé hinh, gan phép chiéu va vé déi tugng:

VERTEX cubeVerts[8] =
{0, 100, O, 1,
100, 100, O, 1,
100, 100, -100, 1,
0, 100, -100, 1,
0, 0, 0, 1,
100, O, 0, 1,
100, O, -100, 1,
0, 0, -100, 1J;
EDGE cubeEdges[12] =
{12
2,3,
3.4,
4,1,
5,6,
6,7,
7,8,
8,5,
51,
6,2,
7,3,
8,4},
MODEL cube;

Cube.numVerts = §;
Cube.vertices = cubeVerts;
Cube. numEdges =12;
PerspProject (cube, 200);
DrawModel (pDC, cube);
3.4.Bién Hinh Déi Tuwong 3-D:

Nhu vay vé mot doi tuong 3-D thi khéng kho. Nhung véi goc nhin & phia trude,
goc dudi trai nhu hinh 3.2 thitciing khong dep dé gi. Dé c6 mot goc nhin khac, ta can bién
hinh di tuong .

Viéc bién hinh déi twong3-D khong khac may so véi bién hinh d6i twong 2-D, chi don
gian 1a chi xét thém toa'dd z . Ma tran bién hinh dung trong trudng hop nay c6 kich thuée
4x4, véi kiéu dit liéu nhu sau:

Typedef double MATRIX4x4[4][4];

Céac ham InitMtrix(), CopyMatrix(), MultMatrix() by gi¢ nhu sau:

Khoi tao ma tran:
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A
m[0][0] =1;  m[0][1] =0;  m[0][2] =0;  m[O][3] = O;
m[1][0]=0;  m[1][1]=1; m[1][2] =0;  m[1][3] = O;
m[2][0] =0;  m[2][1] =0;  m[2][2] =1; .. m[2][3] = O;
m[3][0]=0;  m[3][1]=0; m[3][2] =0; ~m[3]3[] = 1;

ks

Ham sao chép ma tréan :
Void CopyMatrix(MATRIX4x4& src)

{
for (int =0; I<4; ++i)
for(int j =0; j<4; ++j)
dst[i][j];
}
Ham nhan ma tran:
Void  MultMatrix(MATRIX4x4&product, MATRIX4x4&
matrix1,MATRIX4x4& matrix2)
{
for (int x=0; x<4; ++x)
for(int y=0; y<4; ++y)
{
double sum =0;
for (intz 0; z<4; ++2)
sum +=matrix[X][z]* matrix2[z][y];
product[x][y] = sum;
}
} ,
3.4.1.Phép Tinh Tién 3-D:
Ma tran tinh tién:
1 0 0 0
0 1 0 0
0 0 1 0
xTrans  yTrans  zTrans 1

Ham tinh tién:
Void Translate(MATRIX4x4& m,int xTrans,yTrans,zTrans)

{
m[0][0] = 1; m{0][1] = O; m[0][2] = O; m[0][3]
m[1][0] = O; m[1][1] = 1; m[1][2] = 0; m[1][3]
m[2][0] = O; m[2][1] =0; m[2][2] = 1; m[2][3]
m[3][0] = xTrans; m[3][1] = yTrans; m[3][2] = zTrans; m[3]3][]

MultMatrix(m2,m1,m);
CopyMatrix(m,m2);

3.4.2 .Phép Co Gian:

reoeee
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Ma tran co gian:

XFactor 0 0 0
0 YFactor 0 0
0 0 ZFactor 0
0 yTrans  zTrans 1
Ham co gién:

Void Scale(MATRIX4x4& m,double xScale,yScale,zScale)
{ MATRIX4x4 m1,m2;

m[0][0] = xScale; m[0][1] = O; m[0][2]} ="0; m[0][3] = 0;
m[1][0] = O; m[1][1] = yScale;  m[1][2] = O; m[1][3] = 0;
m[2][0] = O; m[2][1] =O0; m[2][2].= zScale; m[2][3] = 0;
m[3][0] = O; m[3][1] = O; m[3]{2] = 0; m[3]3[] = 1;

MultMatrix(m2,m1,m);
CopyMatrix(m,m2);

¥

3.4.3. Phép Quay 3-D:

Khi quay mot hinh phang, thyc chit 1a ta quay n6 quanh truc z. Déi voi dbi tugng
3-D, ta c6 thé quay né quanh 3 tryc x, y, z. Thé nhung khong c6 mot ma tran don gién co
thé thuc hién 3 phép quay cling mot lac. Thay vao do, mdi phép quay coi nhu mot phép
bién hinh riéng biét.

a) Quay Quanh Truc Z:
Ma tran quay quanh truc z:

Cos(radians) sin(radians) 0 0
-sin(radians) cos(radians) 0 0
0 0 1 0
0 0 0 1

Ham quay quanh truc z:
Void Rotate(MATRIX4x4& m,int zAngle)

{
if (zAngle = =0) return;
double radians = 6.383185308 / (360.0 / zZAngle);
double ¢ = cos(radians);
double s = sin(radians);
m[0][0] =c; , m[O][1}=s;  m[O][2] =0;  m[O][3] = O;
m[1][0] =-s;m[1][1] =c;  m[1][2] =0;  m[1][3] = O;
m[2][0] = 0;. mf2][1]=0; m[2][2]=1; m[2][3] = O;
m3][0] =0; m[3J[1]=0; m[3][2]=0; m[3J3[] =1;
MultMatrix(m2,m1,m);
CopyMatrix(m,mz2);
}
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Quay Quanh Truc X:

tran quay quanh truc x:

1 0 0 0
0 cos(radians) sin(radians) 0
0 -sin(radians)  cos(radians) 0
0 0 0 1

Ham quay quanh truc X:
Void Rotate(MATRI1X4x4& m,int zZAngle)

{

if (zAngle = =0) return;

double radians = 6.383185308 / (360.0 / zAngle);

double ¢ = cos(radians);
double s = sin(radians);

m[0][0] = 1; m[O][1] =0;  m[O][2}:= O;
m[1][0] =0; m[l][1] =c;  m[1][2] =s;
m[2][0] = 0; m[2][1] =-s;  m[2][2] = C;
m[3][0] =0; m[3][1] =0;  m[3][2] =0;

MultMatrix(m2,m1,m);
CopyMatrix(m,mz2);
}

¢) Quay Quanh Truc Y:
Ma tran quay quanh truc y:

cos(radians)
0
sin(radians)
0

0
1
0
0

-sin(radians)
0
cos(radians)
0

Ham quay quanh truc Y:
Void Rotate(MATRIX4x4& m,int zZAngle)

{

if (zAngle = =0) return;

double radians = 6.383185308 / (360.0 / zAngle);

double ¢ = cos(radians);
double s = sin(radians);

m[0][0] =c;  m[0][1] =0;  m[O][2] = -s;
m[1][0] =0; m[l][1]=1,  m[1][2] = O;
m[2][0] =s;  m[2][1]=0;  m[2][2] =c;
m[3][0] =0; "m[3][1]=0;  m[3][2] = O;

MultMatrix(m2,m1,m);
CopyMatrix(m,m2);

Chwong 4: Chwong Trinh OpenGL Téi Thiéu

m[0][3]
m[1][3]
m[2][3]
m[3]3(]

reoeee

m[0][3]
m[1][3]
m[2][3]
m[3]3(]

reee
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Chuong nay trinh bay cach khai tao tng dung OpenGL va céach két hop OpenGL
) Mot chuong trinh MFC :
Cac yéu cau cua mot chuong trinh OpenGL t6i thiéu .

Céc kiéu dir liéu va ¢l phap cua 1énh OpenGL.
Céch tao ngit canh biéu dién va dinh dang diém v&.
Cach thiet 1ap mot chuong trinh MFC cho OpenGL .

4.1.Céc Kiéu Dir Liéu OpenGL : o 7
OpenGL dinh nghia kiéu dir liéu dé dé dang thao tac trong chuong trinh . C4c kiéu
dir liéu nay dugc trinh bay trong bang 4.1.

Bang 4.1 : Céc Kiéu dir liéu OpenGL & hdu t6 twong iing ciia lénh

Kiéu dir liéu OpenGL | Kiéu dir liéu twong tmg | Y nghia

trong C
Glbyte Signed char Sémguyén 8 bit
Glshort Short S6 nguyén 16 bit
GLint,GLsizei Long S6 nguyén 16 bit
Glfloat,GLclampf Float Dau cham dong 32 bit
Gldouble,Glclampd Double Dau cham dong 64 bit
Glubyte,Glboolean Unsigned char Char khong dau 8 bit
Glushort Unsigned short S6 nguyén khdng dau 16 bit
Gluint, GLenum, Unsigned long S6 nguyén khdng dau 32 bit
Glbitfield
Glvoid Void Ham khong doi s6 hoac

khéng tra vé mot gia tri

HGLRC HGDIOBJ Handle cia doi tugng GDI

4.2. Ngi Cinh Biéu Dién :

Moi chuong trinh trén Windows déu phai sir dung ngr canh dyng cu (DC,Device
Context), la c4u tric dir liéu chira dyng thong tin Ve cach ma dir liéu dd hoa dugc thé hién
trén cua so. Ngtt canh dung cu xac dinh mau sic bat vé va co, kiéu v&, ndi dung bang
mau, kiéu mapping (kiéu thé hién cdc phan tir ciia khong gian toa do nguén 1én khéng
gian toa do dich), va cac thudc tinh khac ma Windows can biét dé thé hién thong tin d6
hoa.

OpenGL cing st dung nglt canh dung cu nhu moi chuong trinh Windows khac.
Nhung ddng thoi phai str'dung ngir canh biéu dién (RC,Rendering Context). Toan bo 1énh
OpenGL déu phai qua ngit canh biéu dién. Moi thread thuc hién 16i goi OpenGL phai ¢6
mét ngir canh biéu dién hién hanh. Ngit canh biéu dién két ndi OpenGL vao hé thong cira
sd ctia Windows NT va Windows95. Ung dung s€ xac dinh ngir canh dung cu khi n6 tao
ngit canh biéu dién. Ngir canh biéu dién nay phd hop véi thuat vé trén cac tmg dung da
chi dinh boi ngir canh dung cu. Pic biét 1a ngit canh biéu dién c6 cung dinh dang diém vé&
(pixel format) nhu ngit canh dung cu . Mic di vy, Ngit canh biéu dién khong phai 12 ngit
canh dung cu . Ngit canh dung cu chira cac thong tin thich hop ddi véi GDI caa Windows
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va Windows. Con ngir canh biéu dién chira cac thong tin thich hop ddi véi OpenGL .
it 101 goi GDI phai xac dinh ro6 rang nhu mot ngtr canh dung cu. Va mot 1oi goi
enGL phai xac dinh ro6 rang mot nglr canh biéu dién .

Mot thread thuc hién 101 goi OpenGL phai ¢c6 mdt ngit canh biéu dién hién hanh.
Néu tmg dung tién hanh 1oi goi OpenGL tir mot thread khong co ngir canh biéu dién, thi
61 goi khong hi€u lyc. Thong thudng, ing dung tao ngir canh biéu dién, gan ngir canh do
la ngir canh biéu dién hién hanh cua thread, roi gol ham OpenGL. Khi két thiic viéc gol
ham OpenGL, mg dung thdo bo ngir canh biéu dién khoi thread, va x6a n6. Mot cua so
cling mot lc c6 thé cé nhidu ngit canh biéu dién, nhung.chi mét trong s6 d6 hién hanh va
c6 tac dung.

Mot ngir canh biéu dién hién hanh thi c6 mot ngit canh dung cu két hop. Ngit canh
dung cu d6 khong can phéi 1a ngit canh dung cu dung khi'ngir canh biéu dién duoc tao ra,
nhung phai tham chiéu dén cung mot dung cu va ¢6 cung'dinh dang diém vé.

Mot thread c6 duy nhat mot ngir canh biéu dién hién hanh.Va mot ngit canh bicu
dién 1& hién hanh cho mot thread duy nhat .

Moi 151 goi ham OpenGL tiém 4n mot ngit canh,biéu dién. Trong khi d6i v6i ngir
canh dung cy, mdi ham GDI can mot handle, thi' d6i v6i ngit canh biéu dién, chi can
handle khi tao ngir canh biéu dién hién hanh.
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Bang 4.2 : Cdc ham WGL qudn Iy ngit canh biéu dién

N ham Churc nang

WglCreateContext () | Tao mot ngit canh biéu dién méi

WglDeleteContext () | X6a ngit canh biéu dién

WglGetCurrentContext | Tra handle vé ngit canh biéu dién hién hanh
0

WglGetCurrentDC () Lay handle ctia ngit canh dung cu lién két véi ngit canh
biéu dién hién hanh

WglMakeCurrent () Thiét 1ap ngir canh biéu dién hién hanh

4.3.Dinh dang diém vé :

Truge khi tao nglr canh biéu dién, chuong trinh pha1 thiét lap dinh dang diém vé
chta cac thudc tinh ctia bé mit v&. Cac thudc tinh nay bao gom ché 46 mau 12 RGBA hay
chi myc, bd dém diém vé 1 don hay d6i, s6 luong cac bit ding trong bo dém chiéu sau va
bo dém stencil, cung cac thong tin dd hoa OpenGL khac'.

Bang 4.3 : Cdc ham Win32 qUdn Iy cdc dinh dang diém vé

Tén ham Chuc nang

ChoosePixelFormat () Tra vé mot dinh-dang diém v& phl hop nhat voi dinh
dang diém vé yéu cau

DescribePixelFormat () | Lay thong tin vé dinh dang diém vé& da cho

GetPixelFormat () Lay dinh dang diém v& cua ngit canh dung cu d4 cho
SetPixelFormat () Thiét 1ap dinh dang diém vé cua ngir canh dung cu dé
cho

4.3.1.Céu Tric PIXELFORMATDESCRIPTOR:

MOi thiét bi hién thi OpenGL hé'tro mot sd dinh dang diém v& riéng. Di nhién, cac
dinh dang diém vé& nady dua trén kha nang thiét bi. Cac thudc tinh cia mot dinh dang diém
Vé riéng biét thi duoc miéu ta boi cau tric PIXELFORMATDESCRIPTOR, gom 26
truong thong tin. Win32 dinh nghia ciu triic nay nhu sau :

Typedef struct tag PIXELFORMATDESCRIPTOR

{ WORD nSize;
WORD nVersion;
DWORD dwFlags;
BYTE iPixelType;
BYTE cColorBits;
BYTE cRedBits;
BYTE cRedShift;
BYTE cGreenBits;
BYTE cGreenShift;
BYTE cBlueBits;
BYTE cBlueShift;
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BYTE cAlphaBits;
BYTE cAlphaShift;
BYTE cAccumBits;

BYTE cAccumRedBits;

BYTE cAccumGreenBits;

BYTE cAccumBlueBits;

BYTE cAccumAlphaBits;

BYTE cDepthBits;

BYTE cStencilBits;

BYTE cAuxBuffer;

BYTE iLayerType;

BYTE bServered;

DWORD dwLayerMask;

DWORD dwVisibleMask;

DWORD dwDamageMask;
} PIXELFORMATDESCRIPTOR,* PPIXELFORMATDESCRIPTOR,
FAR * LPPIXELFORMATDESCRIPTOR

Khi thiét 1ap dinh dang diém‘ V€ cua 'nglt canh dung cy, thi ciu tric
PIXELFORMATDESCRIPTOR duogc dién day, va dia chi ciia n6 dugc dung lam doi so
cho ham SetPixelFormat () .
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Bang 4.4 :Cdc thanh phan ciia cdu tric PIXELFORMATDESCRIPTOR

nh phan M6 ta

Nsize Kich thudc tinh bang byte cia cdu tric . ¢ thé thiét lap
bang sizeof(PIXELFORMATDESCRIPTOR).

Nversion Sb phién ban (version ) cia ciu trac:, hién bang 1.

DwFlags C4c co dic tinh cho dinh dang diém anh (bang 4.6)

Ipixel Type M6 ta dir litu mau wcia diém V&
- PFD _TYPE RGBA :d6i-wé6i.ché d6 mau RGBA
- PFD_TYPE INDEX d6i v6i ché d¢ mau chi myc

CColorBits S6 bit dung thé hién mot mau.. N6 quyét dinh s6 mau thé
hién . Vi dy 8 bit thé hién.dwoc 256 mau . Déi voi ché do
mau RGBA, thi khéng tinh dén alpha bitplane. Déi véi
ché d6 mau chi muc , cColorBits xac dinh kich thudc bd
dém mau .

cRedBits S6 bit d6 trong bd dém'mau RGBA

cRedShift Tong do doi cac bitplane'dd trong bo dém mau RGBA

cGreenBits S bit xanh 14 trong bo démmau RGBA

cGreenShift Tong d6 doi cac bitplane-xanh 14 trong bo dém mau
RGBA

cBlueBits S bit xanh duong trong'bd dém mau RGBA

cBlueShift Tong d6 doi cac bitplane xanh dwong trong bd dém mau
RGBA

cAlphaBits Sb bit alpha trong'bd-dém mau RGBA . Khéng dung trén
microsoft windows

cAlphaShift Tong do doi cac bitplane alpha trong bd dém mau RGBA.
Khong dung trén microsoft windows

cAccumBits S bitplane trong bo dém tich liy

cAccumRedBits S6 bit d6 trén mot pixel trong bd dém tich liiy

cAccumGreenBits S6 bit xanh la.trén mot pixel trong bo dém tich liy

cAccumBlueBits S6 bitxanh dwong trén mot pixel trong bd dém tich liiy

cAccumAlphaBits S bit alpha trén mot pixel trong bo dém tich lity

cDepthBits S bitplane trong bo dém chiéu sau

cStencilBits S bitplane trong by dém stencil

cAuxBuffer S6:bo dém phu .khong ding trén microsoft windows

iLayerType Xac dinh kiéu 16p .trén Microsoft Windows la
PFD.MAIN_PLANE . Ngoai ra cac kiéu 16p khac 1a
FPD_OVERLAY_PLANE va
PED UNDERLAY PLANE

bServered Dung du trir .thuong bang 0

dwLayerMask Hai truong hop nay di doi voi nhau dé xac dinh mét 16p

dwVisibleMask che mot 16p .Trén Microsoft Windows khong dung I6p

dwDamageMask Dung khi nhiéu hon mot dinh dang diém vé st dung
chung bo dém khung. Néu bitwise AND ctia cac thanh
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vién dwDamageMask ciia hai khung dinh dang diém vé
khéc 0, thi ching str dung chung mot bd dém khung.

Bang 4.5 :Cdc co ddc tinh cho dinh dang diém anh

Co

MO ta

PFD_ DRAW TO BITMAP

B dém duogc dung vé vao bitmap bo nho

PFD_DRAW_TO_WINDOW

B dém duoc dung vé vao cira so trén man
hinh hay thiét bi khac nhu may in

PFD_DOUBLEBUFFER

Thiét 1ap khi dling bé.dém d6i.Khong ding
cung voi co PED SUPPORT GDL.

PFD_GENERIC_FORMAT

Thiét 1ap khi chon djnh dang diém v& }6ng
quat ,l?l dinh dang diém a}nh dqqc h{) tro
b&i phan cang hay trinh diéu khién thiét bi

PFD_NEED _PALETTE

Thiét 1ap khi dong bang mau logic

PFD_NEED_SYSTEM_PALETTE

Thiét 1ap khi hé.thong sir dung phan cling
OpenGL chi'dugc ho tro bai mot bang mau
phan cémg duy nhit . (Bang mau phan
cing mapping mdt mdt vdi bang mau
logic)

PFD_STEREO

Thiétlap khi chon bo dém lap thé.khong
dung-trén Microsoft Windows

PFD_SUPPORT _GDI

Bo dém ho tro cac ham do hoa GDI
.Khong dung cung Vo co
PFD DOUBLEBUFFER

PED _SUPPORT OPENGL

Bo dém ho tro cic ham d6 hoa OpenGL

PFD_DOUBLE_BUFFER_DONTC
ARE

Pinh dang c6 thé dl]r]g b6 dém don hay do6i
Jkhong uu tien cho bat cho riéng loai nao

PFD_STEREO_DONTCARE

Canh lap thé hoic khong lap thé, khong uu
tién cho riéng loai nao

4.3.2_Khéi Tao PIXELFORMATDESCRIPTOR:

Céu trac PIXELFORMATDESCRIPTOR 12 phtic tap va dé c6 dugc mot két qua
mong muén, khi dién vao cau trée’can c6 mot su hiéu biét thuc sy vé OpenGL va hoat
dong ctia nd.Tuy nhién, cé thé ding gia tri mic dinh cho hau hét cac thanh phan cia cu
tric. C4c gia tri mic dinh ndy:-hoat/dong tét trén nhiéu hé thong.

PIXELFORMATDESCRIPTOR pfd=

{

sizeof (PIXELFORMATDESCRIPTOR) //Kich thuéc cau trac.

1, /1S4 version cla ciu trac

PFD_DRAW_TO WINDOW | //V& vao cira s6
PFD_SUPPORT_OPENGL, IIHb tro 151 goi OpenGL

PFD_TYPE_RGBA,

/IChé d6 mau RGBA

24, /124 bit mau
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0,0,0,0,0,0, //khéng luu chon

0,0,0,0,0,0,0, /Icéc ché do

32, //bd dém chiéu sau 32 bit

0,0, //Kh6ng dung bo dém stencil hay
bo dém phu tro

PFD_MAIN_PLANE, I/Kiéu 16p chu yéu

0, /IKhdng chon

0,0,0, /IKhdng chon

h

Vi khoi tao nhu trén, cac co dac tinh trong dwFlags ¢ho phép tmg dung sur dung cac ham
OpenGL V& vao cira sd, trong khi c& PFD_TYPE DATA trong iPixelType chon ché d
mau RGBA. Trudng cColorBits chon 24 mau dé thé hién"16.7 triéu mau (mau s& khong
6n dinh trén hé théng 256 mau). Cac thanh phan tir cRedBits dén cBlueShift khéng duoc
chon. Ung dung s& khong ding cac b dém alpha hay bd dém tich lily, do thiét lap cac
truong tir cAccumBits dén cAccumAlphaBits bang 0. Truong cDepthBits chon by dém
chiéu sau 32 bit. Hai s6 0 tiép theo cho biét tng dung khong dung cac bo dém phu tro hay
bo dém stencil. C6 PFD_MAIN PLANE trong ilayerType 1a gi tri co duy nhat dung
cho kiéu 16p trong Microsoft Windows. Cudi cling, c4c thanh phan du trir va khong hd tro
dugc thiét 1ap bang 0.

4.3.3.Thiét Lap Pinh Dang Piém Vé&:

Khi d4 khoi tao cau trac PIXELEORMATDESCRIPTOR, ta c6 thé thiét 1ap dinh
dang diém v&, nhu doan sau :

CclientDC clientDC(this);

Int pixelFormat=ChoosePixelFormat(clientDC.m_hDC,&pfd);

BOOL result=SetPixelFormat(clientDC.m_hDC,pixelFormat,&pfd);

O dong dau tién, chuong trinh lay DC cho vung client cia cira s6 Gng dung. Sau
d6, ChoosePixelFormat() ftrong dong thirhai tim kiém mét chi s6 cho dinh dang vé phu
hop nhét voi yéu cau dinh dang.

Hai d6i s6 cua handle d6i'vaiDC (dé chon lwa dinh dang diém v& ),
va dia chi ctia cdu traic PIXELFORMATDESCRIPTOR
(it thudc tinh ctia dinh dang diém v& yéu cau). Néu viéc goi ham khong thanh cong,
ChoosePixelFormat() tra vé gia trj 0. Néu thanh cong, no tra vé chi s6 dinh dang diém vé.

Dong thir 3 goi SetPixelFormat() dé thiét lap dinh dang diém vé&. Ba ddi sb cua
ham nay la handle ddi voi DC,-chi sb dinh dang diém v&, va dia chi ciu tric
PIXELFORMATDESCRIPTOR . Néu thanh cong , ham tra vé gia tri TRUE, nguoc lai,
né tra vé gia tri FALSE

4.3.4.Liét Ké Pinh Dang Diém Vé:

Chi y rang ChoosePixelFormat() tra vé mét chi sd dinh dang diém vé& phl hop voi
yéu cau dinh dang .Thong thuong, khong co van dé ¢ ddy. Tuy nhién, ludn lubn phai
kiém tra dinh dang nay trudc khi chac chan né phll hop véi tmg dung. Mot cach thyuc hién
la xem xét moi dinh dang ¢ hiéu luc, rdi chon ra dinh dang nao dugc coi 12 tt nhat cho
ung dung. Poan mé thyc hién nhu sau :
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PIXELFORMATDESCRIPTOR pfd;
CClientDC clientDC (this);
Int numFormat = DescribePixelFormat(clientDC.m_hDC,1,sizeof(pfd), &pfd);

For(int i= 0;I<=numFormats; ++i)

{

¥
Dong dau tién ciia doan ma khai bao cau trac PIXELFORMATDESCRIPTOR véi

tén 1a pfd. Dong thtr 2 1dy DC cho viing client cua cira s6.Gmg dung .

Dong tht 3 goi DescribePixelFormat() dé 1dy/s6 cua pixel format dugc ho trg trén
platform hién hanh, Bén d6i s6 ctia ham nay 1a handle d6i vdi DC chi s6 diém vé& dé kiém
tra, kich thudc va dia chi cdu traic PIXELFORMATDESCRIPTOR. Khi goi
DescribePixelFormat(), dé 1dy s6 cta dinh dang c6 san, thi.ddi s6 thir hai bang 1

Sau khi c6 tong s6 dinh dang diém v&, vong for duoc 1ap tir 1 dén sé d6. Trong
vong lap , DescribePixelFormat() dién cau trac PIXELFORMATDESCRIPTOR cho mdi
dinh dang .Sau mdi 15i goi dén DescribePixelFormat();» chuong trinh c6 thé kiém tra cdu
tric PIXELFORMATDESCRIPTOR Vé cac thudctinh ma ing dung yéu cau.

Poan mé trén khdng sir dung GetPixelFormat(). Ham nay chi don gian tra chi sé dinh
dang diém v& hién hanh caa DC. N6 duoc goi nhu sau:

DescribePixelFormat(clientDC.m_hDC,i,sizeof(pfd),&pfd);

Int pixelFormat= GetPixelFormat(hDC);

Pbi s6 duy nhit ciua GetPixelFormat() 1& handle DC ma ta can dinh dang diém vé
cua nd. Khi khong thanh cdng no tra ve gia tri 0.

4.4, Tao Ngit Cinh Biéu Dién:

Ngit canh biéu dién duoc tao ra va tré nén hién hanh trudc khi cac ham OpenGL
dugc st dung dé vé& vao cira so. Ty theo'nhu cau cua chuong trinh, ma cac ky thuat sau
dugc sir dung dé quan 1y ngir canh biéu dién:

Phuong phap 1:

Tao ngit canh biéu dién va lam cho nd tré nén hién hanh khi dap tmg thong béo
WM_CREATE. Xo6a ngir canh biéu dién, bao gdm ca viéc 1am cho n6 tré nén khdng hién
hanh, khi dép ung thongWM_ DESTROY.

Phuong phap 2 :

Tao ngit canh biéu dién khi d4p ing thong bso WM_CREATE, nhung chi 1am cho
no tré nén hién hanh khi san sang vé vi OpenGL va ngay khi hoan thanh viéc vé& thi lam
cho nd tré nén khong hién hanh. Xdéa ngir canh biéu dién khi dép tGng thong bao
WM_DESTROY

Can chi ¥ cac diémd@4 néu trong muc 4.2, d6 1a chi ¢ thread véi ngit canh biéu
dién hién hanh 1a c6 thé goi.cac ham OpenGL. Ngoai ra, mot thread chi c6 mét ngit canh
hién dién duy nhat. Piéu nay dung ngay ca khi tmg dung chi c6 mot thread. Cubi cling ,
mot timg dung ludn ludn c6 it nhét 1 thread.

4.4.1.Phwong Phap 1:
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Thuén lgi cua phuong phép nay la chuong trinh chi cﬁn~ mot 1an 1am cho ngi canh
u dién tré nén hién hanh. Vi viéc 1am cho ngit canh bicu dién tré nén hién hanh chiém
¢u thoi gian xu ly, nén phuong phédp 1 cho phép tng dung dap Ung thong bdo

WM_PAINT nhanh hon.

Piém bét loi 1a & chd phai duy tri mot ngir canh dung cu cho toan bo thoi gian chay
chuong trinh. Ngoai ra, véi cac chuong trinh tao ra boi AppWizard cia Visual C++, thi
phuong phap nay khong thich hgp.

4.4.2.Phwong Phip 2 :

Véi phuong phap nay, chuong trinh tao va giai phong ngit canh dung cu cua cua 5O
cho méi lan v&, nhu vay khong can duy tri nglr canh dung cu cho toan b thoi gian chay
chuong trinh. Tuy nhién, ¢ mdi lan tao ngit canh dung ey, chuong trinh dong thoi phai
lam cho ngit canh biéu dién tré nén hién hanh .

Poan ma sau quan 1y ngit canh biéu dién theo phuong phap 2:

IntOpenglView::OnCreate(LPCSREATESTRUCT IpCreateStruct)

{

if(Cview :: ONCreate(IpCreateStruct) = ="-1)

return -1;

PIXELFORMATDESCRIPTOR pfd=

{
sizeof (PIXELFORMATDESCRIPTOR) //Kich thudc cAu trc.
1, /1S4 version cua céu tric
PFD_DRAW_TO_WINDOW | /IV& vao cira s6
PFD_SUPPORT_OPENGL, IIHb tro 151 goi OpenGL
PFD_TYPE_RGBA, /IChé do mau RGBA
24, /124 bit mau
0,0,0,0,0,0, //khéng luu chon
0,0,0,0,0,0,0, Ilcéc ché do
32, I/bo dém chiéu sau 32 bit
0,0, //Khéng dung bo dém stencil hay bo dém phu trg
PFD_MAIN_PLANE, I/Kiéu 16p chi yéu
0, //Khdng chon
0,0,0, /IKhdng chon

CClientDC clientDC(this);

int pixelFormat=ChoosePixelFormat(clientDC.m_hDC,&pfd);
BOOL success=SetPixelFormat(clientDC.m_hDC,pixelFormat,&pfd);
m_hDC = wglCreateContext(client.m_hDC)
return O;

}
void OpenglView::OnDraw(CDC* pDC)

{
Copengl1Doc* pDoc=GetDocument();
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ASSERT_VALID(pDoc);

wglMakeCurrent(pDC->m_hDC,m_hRC);

DrawWithOpenGL();
wglMakeCurrent(pDC->m_hDC,NULL);

}
void CopenglView ::ONDestroy()
{

wglDeleteContext(m_hRC);
}

Ham OnCreate() dap tmg thong bao WM_CREATE bang cach truge tién lay ngir
canh dung cu cho vung client cua cua s0. Sau do, goi ChoosePixelFormat 0 dé tim chi s
dinh dang diém v& y8u cau cho DC va goi ham SetPixelFormat () dé thiét lap dinh dang
diém vé.

Tiép theo, OnCreate() goi wglCreateContext() tao RC thich hop v6i ngit canh
dung cu da cho. D01 s0 cua ham nayla handle cua DC. Néu _thanh  cong,
wglCreateContext() tra vé mot handle RC. Néu khong thanh cong, ham tra vé gia tri 0.

Trong doan truong trinh trén, OnCreate().chi tao mot DC tam thoi, chi ¢c6 pham vi
cuc bo, nén ty dong huy khi tra vé, Do DC bi hily, n6 khong thé 1am cho RC tré nén hién
hanh tai diém nay trong chuong trinh.

Pén khi cap nhat ndi dung cua cira s6 tmg dung, MFC goi ham OnDraw() cuaa 16p
view. LGc nay ham OnDraw() du st 1am cho RC tré nén hién hanh, bang cach goi
wglMakeCurrent() su dung handle cua d6itwong DC (DC but v&) da dugc truyén cho
ham. Hai d6i s6 cua OnDraw() la handle DC va handle cua RC. Néu thanh cong,
wglMakeCurrent() tra vé gia tri TRUE, nguoc lai n6 tra vé gia tri FALSE.

Sau khi 1am cho RC tro nén hién hanh;©nDraw() goi cuc bd DrawWithOpenGL() dé vé

1&n cira so. (Phai viét code cho ham nay)

Loi goi 1an 2 dén wglMakeCurrent(), voi thong sb thir hai 1a NULL lam cho ngi
canh biéu dién tro nén khdng hién hanh. (V6i muc dich ndy, ciing co thé ding gié tri
NULL cho ca hai ddi sé)

Cubi cuing, khi két thue tmg dung, MFC goi ham OnDestroy() cua 16p view. Trong
OnDestroy(), chuong trinh chi.goi” wglDeleteContext() dé xoa ngir canh biéu dién .
Thong s6 duy nhit cua ham la handle cua ngit canh bleu dién. Néu thanh cong , thi
wglDeleteContext() ftra vé.gia tri 18 TRUE , tréi lai n6 tra vé gia tri FALSE. Do ngir canh
dung cu duoc tao va huy trong dap ung cho thong bao WM_PAINT, nén khéng c6 ngir
canh dung cu dé hity ¢ cudi chuong trinh.

C6 hai diéu biét thém I3;

- C6 thé cung lGc 1am chongtr canh biéu dién hién tai tré nén khong hién hanh, va mot
ngir canh biéu didn'méi trd nén hién hanh, bang cach sir dung handle ciia ngit canh
biéu dién mai 1am théng s thtr hai cuia ham wglMakeCurrent ().

- Mot ngit canh dung cu khong thé bi xoéa khi con rang budt voi ngu canh biéu dlén
Trude khi x6a nglr canh dung cu, phai goi wglMakeCurrent() voi gia tri cua d6i s6 thi
hai 1a NULL dé tach ngit canh dung cu ra khoi ngir canh biéu dién.
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/[Poan m& OnCreate() trén cho thay cach dung cac ham wglCreateContext(),
IDeleteContext(), wglMakeCurrent(). Con cac ham wglGetCurrentContext(),
IGetCurrentDC(), dung tim kiém thong tin vé cac ngit canh bi€u dién va dung cu, thi

st dung nhu sau :
Loi goi wglCurrentContext();
HGLRC hRC = wglGetCurrentContext();

Néu thanh cong, ham tra vé mot handle theo RC hién-hanh, trai lai n6 tra vé gia tri
NULL .
Loi goi wglCurrentDC()

HDC Hdc = wglGetCurrentDC();

Néu thanh céng, ham tra vé mot handle theo ngit-eanh dung cu rang budt voi ngir

canh dung cu hién hanh.Trai lai no6 tra vé NULL

4.5.TongKét:

Pé goi thanh cong cac ham OpenGL, chuirong trinh phai tao ngit canh biéu dién 1a

phién bang OpenGL cta ngit canh dung cu- cho cira sd ma OpenGL s& vé vao. Pé tao ngit
canh biéu dién, trudc tién phai thiét 1ap dinh/dang diém vé cia ctra s6.
Khi d4 san sang dung cac ham OpenGL dé v&, chuong trinh phai 1am cho ngir canh biéu
dién tré' nén hién hanh, nghia 1a rang budt.ngit canh biéu dién véi ngit canh dung cu cia
ctra s6. Trude khi két thuc chuong trinh, ngir canh biéu dién phai duoc 1am trg nén khdng
hién hanh va bi x6a

Chwong 5:Vé Hinh-Va Sir Dung Mau

Chuong nay trinh bay :
- Céch goi cach ham OpenGL
Cac trang thai OpenGL
Céach chon mau
Céch dinh nghia hinh dang |
Cac hinh dang co ban dugc ho'trg boi OpenGL
5.1.Cu Phép Lénh OpenGL:

Qui udc dat tén ham OpenGL nhu sau :

glColor3f(...)
Th@o b/ 56 1an m
ddi sb cua d6i s

Céc bang 5.1, 5.2 tong két cac tién t6, hau t6 va y nghia caa chung.

Do the hién & nhleu dang khac nhau, v&i cac hau t6 khéac nhau, tuy thudc vao s6
luong va loai théng sé6 ma ehing tiép nhan, nén trén thuc té sd 1énh mau (prototype hon
sb 1énh co ban) nhiéu hon s 1énh co ban. Nhu bao gém hat nhan OpenGL ¢6 hon 300
nguyén mau, trong khi d6 chi gom 115 ham co ban:
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Vi du Iénh glVertex2f() c6 hau to 1a 2f , cho biét 1énh ¢6.d0i s6 1a 2 dau cham dong .
glVertex c6 dén 24 dang:

glVertex2d()  glVertex2f()  glVertex3d()  glVertex3f(). . glVertex4dd() glVertex4f()
glVertex2i() glVertex2s()  glVertex3i() glVertex3s() glVertex4i() glVertex4s()
glVertex2dv() glVertex2fv() glVertex3dv() glVertex3fv() . glVertexddv() glVertexdfv()
glVertex2iv() glVertex2sv() glVertex3iv() glVertex3sv() glVertexdiv() glVertex4dsv()
Chu y rang c6 12 Iénh sau két thac bang chit v, cho biét-edac ddi s duoc cho dudi dang
vector.

Bang 5.1 : Cdc tién té lénh OpenGL

Thu Bo  hat | Utility | Auxiliary | WGL | Win32 API
vién nhan

Tiento | gl glu Aux wagl Khong co tién to dic biét

5.2.Cac Trang Thdi OpenGL:

Mai truong OpenGL dugce thiét 1ap trong moi chuong trinh duy tri mot trang thai
riéng bi€t. Vi dy, khi thiét lap mau V& voi 101 goiglColor(), thi mau nay s& c6 tac dung cho
dén khi glColor() dugc goi mot lan nira dé'thay doi né. Tu tudng ndy rat quen thudc trong
lap trinh trong Windows ,vi ngir canh dung cu 1lam viéc tuong tu. Khi lya chon 1 but vé,
thi moi dudng thang s& co bé rong va mau cua but v& dugc chon. Tac dung ciia but s&
dugc duy tri cho dén khi né duoc thay: thé.

Bang 5.2 : Céc hdu té 1énh OpenGL

Hau t6 Kiéu dit ligu-ciia d6i s6

B Glbyte

B GLdouble hay Glclampd

F GLfloat hay Glclampf

I GLint hay Glsizei

S Glshort

Ub GLubyte hay Glboonlean

Ui GLuint,.GLenum hay Glbitfield

Us Glushort

Bv GLbyte dang vector

Dv GLdouble hay GLclampd dang vector
Fv GLfloat hay GLclampf dang vector

Iv GLint hay GLsizei dang vector

Sv GLshort dang vector

ubv GLubyte hay GLboolean dang vector
uiv GLuint, GLenum hay Glbitfield dang vector
usv GLushort dang vector
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Céc thudc tinh khac nhau cua trang thai OpenGL dugc chira trong bién trang théi.
dé dang c0 tac dung 1 cach nhanh chong, moi bién trang thai c6 mét gia tri mac dinh.
C gia tri nay ton tai cho dén khi cac ham tuong ing dugc goi dé thay thé thudc tinh. Vi

du mau xoa (bién trang thai tham chiéu boi hang GL_COLOR_CLEAR_VALUE ) c6 gia
tri mac dinh 12 mau den, hay mau v€ (bién trang thai tham chi€u bdi hang
GL_CURRENT_COLOR) c0 gia tri mac dinh 1& mau trang., cé-gan 200 bién trang thai
trong OpenGL.
5.3.Xét Mét Chuong Trinh OpenGL Téi Thiéu:

Xét doan ma sir dung cac ham OpenGL dé thé hién 1'doan thang den trang trén nén

den
void DrawWithOpenGL()
{
glClearColor(0.0f, 0.0f, 0.0f, 0.0f);
glClear(GL_COLOR_BUFFER BIT);
glColor(1.0f, 1.0f, 1.0f);
glBegin(GL_LINE)
glVertex2f(0.25f, 0.25f);
glVertex2f(0.75f, 0.25f);
glEnd();
glFlush();

}
Bay gio ta xem xét k§ hon tirng dong cua DrawWithOpenGL()
5.3.1.Pit mau xoa:

O dong dau tién, 'DrawWithOpenGL() goi ham glClearColor() dé thiét 1ap mau
nén ¢ ché do RGBA. Bén d6i s6 ctia ham nay 1a céc gia tri c6 kiéu dir liéu GLclampf,
biéu dién cac thanh phan mau: do, xanh 14, xanh duong
va alpha
RGBA(red, green, blue, alpha) 12 ché ¢6 mau két hop hé thong RGB véi alpha (12 thanh
phan dung diéu khién viéc tron mau)

RGB(red, green, blue) la ché d¢ phatron hay phuong phap thé hién mau trén phuong tién
ding nguén sang nhu mang hinh mau. RGB pha tron theo ty 1& phan trim cac mau co ban
1a d6, xanh 14 va xanh duong dé tao nén cac mau khac. Hé diéu hanh windows dinh nghia
cac ty 1é ndy bang gia tri 8 bit, goi 1a gia tri RGB. Gia tri RGB(0,0,0), tirc khong phan
trim (cudng d0 thdp nhdt) cua ca 3 mau co ban, cho ra mau den. Gia tri
RGB(255,255,255), tirc 100 phan trim (cudng do cao nhat) ctia ca 3 mau co ban, cho ra
mau tring.

Gia tri alpha =1 tuong tng d0 mo duc hoan toan, gié tri alpha = 0 twong Gng tinh trong
sudt hoan toan

OpenGL con ché do mau chi muc, 14 ché d6 mau ma mdi mau dugc chi dinh boi 1 chi s6
trong bang mau.

5.3.2.X06a b dém mau:
Dong thtr hai trong DrawWithOpenGL() x6a bd dém mau véi mau xda hién hanh.
Ham glIClear() hiéu doi s0 ctia né nhu mdt chuoi cac cd bit cho biét bd dém nao can xoda
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/Im khong tra v& gia tri). BO dém mau (dugc bicu thi boi co
_COLOR_BUFFER_BIT) la ving bo nh¢ chira anh thuc dugc thé hién trén man h‘lnh;
enGL sir dung cac loai b nhé khac, bao gom by dém chiéu sau va bé dém stencil, dé

gidp nd xtur ly anh.

5.3.3.Diat Mau Vé Hién Hanh:

Loi goi glColor3f() thiét 1ap mau vé& hién hanh. Ba d6i 86 cta né (duoc cho biét boi
hau t6 3f) 1a cac gia tri GLfloat x4c dinh cac thanh phan-mau-: d6, xanh 14, xanh duong.
C06 32 phién ban cuaa ham glColor().

Sau khi dat mau v&, moi ddi tuong dugc tao béi caeloi goi ham OpenGL sé& duoc
vé bang mau v& da chon. Nhu d4 biét, mau ndy sé duy tri tAc dung cho dén khi nao bi thay
d6i boi 101 goi glColor() khac.

C6 thé tac dong mot cach sau sic dén mau cua cac dbi tuong trén man hinh nho
véo cac thao tac dd hoa nhu chiéu sang, tao bong, lam mo va pha tron.

Tén hé thong 256 mau, mau dugc chon c6 thé khong thé hién trén man hinh nhu
mong mudn. D6 1a vi bang mau tiéu chuan cia Windows chi gdm 20 mau, giy kho khin
cho OpenGL trong viéc thé hién. K§ thuat chiéu sang (lighting) s& cai thién viéc kiém
soat mau caa OpenGL trén may 256 mau, bang cch tao bang mau logic.

5.3.4.Pinh Nghia Mét Hinh :

Trudc khi ra 1énh cho OpenGL v& mét hinh, ta phai cho OpenGL biét hinh d6 ra sao.
biéu nay duoc thyc hién béng cach dinh.nghia cac vertex dai dién cho dbi tuong, tuong tu
nhu & cac chuong d6 hoa 2 chiéu va.ddhoa 3 chiéu. Piém khac biét 1a khong ding cac kiéu
du liéu ty dinh nghia nhu Vertex va Model. Thay vao do, ta st dung cac 1énh OpenGL
glBegin(), glVertex(), glEnd().

Trong DrawWithOpenGL();=glBegine(GL_LINES) bat dau vié dinh nghia mot
hinh. Trong trudng hop nay, hinh 1a duong thang, duoc biéu thi bang co GL_LINES. Cac
co khac co thé sir dung voi glBegin 1a GL POINTS, GL LINE STRIP, GL _LOOP,
GL_TRIANGLES, GL_TRIANGLES STRIP, GL_TRIANGLES FAN, GL_QUADS,
GL_QUADS_STRIP, va GL_POLYGONS

Do mot duong thang c6.2 vertex, sau khi goi glBegin(), DrawW1thOpenGL() gol
ham glVertex2f() hai lan. Ham glVertex2f(), dinh nghia mot vertex, dung cac gié tri dbi
s6 kiéu GLfloat dé mo ta toa do X v Y cua vertex (Ham gIVerteX() €6 24 phién ban)

Tai sao 1 thu vién 3-D nhu OpenGL lai dinh nghia 1 d6i tugng chi véi toa do X va
Y. Con cac gia tri Z va W thi.sao. Thuc ra, mac du glVertex2f() chi xac dinh 2 gia tri X,Y
clia vertex, nhung van /cé gid tri z va x lién két v6i vertex. Ching mang cic gia tri mic
dinh 0.0 cho z, val.0 cho w.

Hinh cang phue.tap cang ding nhiéu 10i glVertex() dé dinh nghia, c6 khi 1a mot
danh sé&ch dai giita cap 101 goi glBegin(), glEnd(). Vi du, dé dinh nghia 4 dudng thang tao
nén hinh chur nhat, cac 1oi goi nhu sau :

glBegin(GL_LINES)
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glVertex2f(-0.5f,-0.5f);
glVertex2f(0.5f,-0.5f);

glVertex2f(0.5f,-0.5f);
glVertex2f(0.5f,0.5f);
glVertex2f(0.5f,0.5f);
glVertex2f(-0.5f,0.5f);

glVertex2f(-0.5f,0.5f);
glVertex2f(-0.5f,-0.5f);
glENd();

Gia tri ctia cac vertex trén dua trén céc toa d6 Decart mic dinh thiét 1ap trong
OpenGL. C&c toa d0 mac dinh nay tao nén mdt khoi vuéng 2x2x2, vai goc toa do (0,0) tai
tdm khoi vudng. Vi vay, doan ma trén vé mot hinh chir nhat ¢ tdm ctra s6, nhu hinh 5.1 .

@ Myg! - OpenGL/NT Sample Application
File View FPixelFoimat Help

]| 2|

H‘|nh‘5.1: Hinh chit nhdt vé
bang OpenGL

Ready UM | 7

Ham glVertex() khong ddi so, ludn lun két thuc danh
sach glVertex().

Ham glVertex() chi 1a 1 trong 12 ham'eé thé dung gitta cip glBegin() va glEnd(). Céc
ham do 1a :

glVertex(), glCallist(), glCallists();. glColor(), glEdgeFlag(),

glEvalCoord(), glindex(), glMaterial(), gINormal(), glTextCoord(),

5.3.5.B40 Dam Céc Thao Tic Vé Hoan Tét:

Cho dén dy, chuong trinh d4 thiét 1ap mau xda , x6a nén, thiét 1ap mau v&, va dinh
nghia dudng thang. Mic du lGc ndy, anh cubi cling c6 Ié d& xuat hién trén mang hinh,
thong thuong thao tac vé dugc két thuc véi 1oi goi glFlush(). Ham nay bao dam rang moi
lénh OpenGL ghi trong b dém dwoc thyc hién (glFlush() khong co dbi sd)

Mot ham twong tu 1a gIFinish(),thuc hién cing mot nhiém vy nhu glFlush(), nhung tra vé
chi khi cac thao tac vé& hoan tat.

5.4.Dinh Nghia Va \/é Diém:

Ham gIBegin() khoi dau dinh nghia mot hinh, d6i sé don cia n6 1a kiéu hinh sip
tao. Cac hinh duoc dai dién bai cac hang GL_POINTS, GL_LINE _STRIP, GL_LOOP,
GL_TRIANGLES, GL_TRIANGLES STRIP, GL_TRIANGLES FAN, GL_QUADS,
GL_QUADS_STRIP, va GL_POLYGONS.

Néu ban can file word? Xin hay nhap vao day!



http://kilobooks.com
http://kilobooks.com
http://kilobooks.com/showthread.php?t=2007

http://kilobooks.comn
THO VIEN NIEN TO TROC TUYEN

/liéu hinh dugc v& nhu tén goi ctia chung. Vi dy, hinh tao boi glBegin(GL_POINTS) la
t diém trén man hinh. Mot chudi cac diém dugc dinh nghia nhu sau:

glBegin(GL_POINTS);
glVertex2f(0.0f,0.0f);
glVertex2f(0.75f,0.75f);
glVertex2f(-0.75f,-0.75f);
glVertex2f(-0.75f,0.75f);
glVertex2f(0.75f,-0.75f);
glEnd();

O day, mdi nim glVertex() dinh nghia mot diém don. Cht y rang doan ma trén

dinh nghia cac diém trén mat phang Decart 2D, chi véi haitoa d6 X,Y. Nhung nhu d3 biét

, OpenGL ty dong thiét 1ap gia tri mat dinh 0 va/d cho ¢éc bién twong tmg z va w. Néu
dinh nghia cac diém trong toa d6 3D, doan ma nhu sau:

glBegin(GL_POINTS);

glVertex3f(0.0f,0.0f,0.0f);
glVertex3f(0.75f,0.75f,1.0f);
glVertex3f(-0.75f,-0.75f,1.0f);
glVertex3f(-0.75f,0.75f,-1.0f);
glVertex3f(0.75f,-0.75f,-1.0f);

glEnd();

Trong doan ma nay, phién ban 3f ctaglVertex() dugc dung dé dinh nghia céac toa
d6 3-D X,Y,Z

V&i man hinh ¢6 d phan gidi cao hiénnay, thi s& kho nhan ra mot diém don trén
man hinh. That may, OpenGL c6 1énh-glPointSize(), cho phép vé& diém véi bat ky kich
thudc ndo. Vi du vé& 1 diém voi kich thudc 134 pixel

glPointSize(4f);

Pbi s6 don ctia ham.la gi& tri GLfloat cho biét duong kinh yéu cau cua
diém. Pé xac dinh mot diy kich thudc diém (duoc hd trg boi OpenGL),
glGetFloatv() dugc dung nhu 'sau

glFloat ps[2];

glGetFloatv(GL_POINT_SIZE_RANGE,ps);

V6i ps 12 2 mang thanh phan ¢6 gia tri GLFloat chira kich thudc diém nhé nhét va
diém 16n nhét. Loi goi glGetFloatv() doi hoi cac ddi s6 gdm mot hang s6 cho biét gia tri
can dat dugc va dia chi mang glFloat chtra cac gia tri d6. C6 gan 150 hing sb ¢ thé ding
vai cac dang khac nhau cua ham glGet().

Ciing c6 thé dat duockich thudc diém hién hanh véi cach tuong tu.

glFloat ps;

glGetFloatvy(GL_POINT_SIZE_RANGE,&ps);

Trong truong hop nay, ps la bién kiéu glFloat chia kich thudc diém hién hanh. Dia
chi bién nay dugc cho bai d6i sé thir hai trong ham glGetFloat().
Poan ma sau Vé cac diém nhu trén hinh 5.2:

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
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glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);
glFloat ps[2];

glGetFloatv(GL_POINT_SIZE_RANGE,ps);

glPointSize(ps[1]);

glBegin(GL_POINTYS);

glVertex2f(0.0f,0.0f);

glVertex2f(0.75f,0.75f); I Mygl - OpenGL/NT Sample Application [ (O]

Eile ¥iew Pixel Format Help

glVertex2f(-0.75f,-0.75f); || ]
glVertex2f(-0.75f,0.75f);
glVertex2f(0.75f,-0.75f);

glEnd(); . .
glFlush()
Hinh 5.2: Vé cdc diém véi .
OpenGL. . .
Ready [ oM

Chu y rang mic du c6 thé thiét lap
duong kich ciia diém, trén thuc té kich thuée diém anh bi anh hudng boi antialiasing, 1a
thao tic d6 hoa 1am giam hodc loai trir hién.tugng bac thang cua duong thang trén man
hinh. Diéu nay ciing ding cho cac hinh khéc.

5.5.Dinh Nghia Va Vé Duwong:
Mot duong dugc xac dinh/boi hai vertex xac dinh diém dau va diém cubi duong
glBegin(GL_LINES)
glVertex2f(0.0f,0.0f);
glVertex2f(1.0f,0.0f);
glEnd();

Va c6 thé dinh nghia cling ldc nhiéu duong

glBegin(GL_LINES)
glVertex2f(0.0f,0.0f);
glVertex2f(1.0f,0.0f);

glVertex2f(0.0f,0.0f);
glVertex2f(0.0f,1.0f);
glEnd();

Pé xac dinh kich thuéc dudng,ta ding ham glLineWidth()
glLineWidth(4.0f);
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Pbi sd don cua ham nay la gia tri GLfloat cho biét bé rong ciia dudng.
xac dinh déi bé rong duong (dugc ho tro boi OpenGL), ta dung ham glGetFloatv()

GLfloat Iw[2];
glGetFloatv(GL_POINT_SIZE_RANGE,Iw);
Véi lw 1a mang hai thanh phan cac gia tri GLfloat chira.bé rong duong nho nhat va
|én nht.
Ciing c6 thé dung glGetFloat() dé 1iy bé rong hién hanh;
GLfloat Iw;
glGetFloatv(GL_LIINE_WIDTH,&Iw);
V6i Iw 12 bién kiéu GLfloat chira bé rong hién hanh cua duong. Dia chi bién nay
dugc cho nhu 13 déi sb thir 2 trong ham glGetFloatv()
Poan mé sau thé hién hinh hinh 5.3

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);,
glColor3f(0.0f, 0.0f, 0.0f);

glFloat Iw[2];
glGetFloatv(GL_POINT_SIZE_RANGE, Iw);
glLineWidth(lw[1]);
glBegin(GL_LINES);
glVertex2f(-0.75f,-0.75f);
glVertex2f(0.75f,0.75f);
glVertex2f(-0.75f,0.25f);
glVertex2f(0.75f,0.25f);
glVertex2f(-0.75f,-0.25f);
glVertex2f(0.75f,-0.25f);
glVertex2f(-0.75f,-0.75f);
glVertex2f(0.75f,-0.75f);

glEnd();

glFlush();

Hinh5.3: Vé cdac duong vii

Mygl - OpenGL/NT Sample Application

OpenG L File View Pixel Format Help
2] 2|
|
|
|
|
Ready [ M
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5.5.1.Vé DPuong Cham: 7
OpenGL c6 thé v& duong cham, la dudng tao nén boi cac diém hay nét gach. Budce
| tién V& duong cham 12 goi glLineStipple() dé x4c dinh kiéu vé bang chim. Va dé lam

diéu d6, can dinh nghia mau cham,bang cach tao mot gia tri nhi phan, véi 1 tuong tmg véi
cham, 0 twong Gng véi khong chim
Vi dy mau chdam 0000000011111111 cho két qua 1a mot duong tao nén bgi khoang trong
va nét gach xem ke. Hay mau chdm 0000111100001111 tao mét dudng ciia cac nét gach
ngan.
Pé sir dung miu cham lam ddi sb trong 10 goi-glLineStipple(), phai chuyén no
sang gia tri thap luc phan. O vi du trén, cc gia tri twong tmg 12 OXOOFF, va OXOFOF.
Loi goi glLineStipple() nhu sau .
glLineStipple(1,0x0FO0F)
Hai d6i s6 ctia ham gom 1 gid tri GLint biéu thi hé s6 1ap mau (s6 1an lap cac diém
trong mau chdm ), va mot gia tri GLushort chira mau chdm. Vi du, voi hé s lap bang 2,
mau cham 12 01010101, thi duong cham duoc vé 140011001100110011. C6 thé hiéu hé sd
lap nhu ty 1€ co gidn theo phuong ngang ctia duong.
Sau khi thiép 1ap mau chim, glEnable() dugc goidé cho phép viéc vé bang cham:
glEnable(GL_LINE_STIPPLE);
Ham glEnable() c6 ddi sé don cua 1a kha nang ctia OpenGL ma ta mudn sir dung.
Vi dy, hing GL_LINE STIPPLE bét daukha ning vé bang chim, GL_LIGHTING bat
dau kha niang chiéu sang. Co6 gan 50 hiang d€'stt dung dvéi cac ham glEnable() va
glDisable().
Doan ma sau thé hién nhu hinh 5.4:
glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);
glFloat Iw[2];
glGetFloatv(GL_POINT - SIZE_RANGE,Iw);
glLineWidth(lw[1]);
glLineStipple(1,0x4444)
glEnable(GL_LINE_STIPPLE);
glBegin(GL_LINES);
glVertex2f(-0.75f,-0.75f);
glVertex2f(0.75f,0.75f);

glVertex2f(-0.75f,0.25f);
glVertex2f(0.75f,0.25f);
glVertex2f(-0.75f,-0.25f);
glVertex2£(0.75f,-0.25f);

glVertex2f(-0.75f,-0.75f);
glVertex2f(0.75f,-0.75f);

glEnd();
glFlush();
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Mygl - DpenGL/NT Sample Application

File “iew PixelFormat Help

leﬁ’ 24 ‘?|

Feadp

Dai duong la mot loat duong ndi voi nhau. Khi dinh nghia dai duong, cap vertex
dau tién dinh nghia duong dau tién, mdi vertex.sau d6 dinh nghia diém ké tiép ma
OpenGL s& vé dén. Tuong tu 1énh MoveTo() v6i 1 doan 1énh LineTo() theo sau. Trong
truong hop ndy, hang GL_ LINE_STRIP 1am d6i's6 chotham glBegin().

Poan ma sau thé hién nhu hinh 5.5:

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);

glClear(GL_COLOR_BUFFER_

glColor3f(0.0f, 0.0f, 0.0f);
glFloat Iw[2];

BIT):

glGetFloatv(GL_POINT_SIZE_RANGE,Iw);

glLineWidth(lw[1]/2);
glLineStipple(1,0x4444)

glBegin(GL_LINE_STRIPPLE);

glVertex2f(-1.00f,0.75f);
glVertex2f(1.00f,0.75f);

glVertex2f(-1.00f,0.25f);
glVertex2f(1.00f,0.25f);
glVertex2f(-1.00f,-0.25f);
glVertex2f(1,00f,-0.25f);
glVertex2f(-1.00f,-0.75f);
glVertex2f(1.00f,-0.75f);

glEnd();
glFlush();

Hinh5.5: Vé dai duong véi OpenGL

8 Mygl - OpenGL/NT Sample Application

Fie View FislFomat Help

|| 2

Riady [ [NUM .
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5.5.3.Vé Duong Khép Kin:
Twong ty nhu dai duong, dudng kheép kin 14 1 loat cac duong ndi véi nhau, nhung

vertex cubi clng ndi véi duong dau tién. Khi dinh nghia duong khép kin, hang
GL_LINES LOOP lam di s6 cho ham gIBegin().

Poan mi sau thé thé hién nhu hinh 5.6 :
glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);
glFloat Iw[2];
glGetFloatv(GL_POINT_SIZE_RANGE,Iw);

glLineWidth(lw[1]/2);

glBegin(GL_LINE_LOOP);
glVertex2f(-1.00f,0.75f);
glVertex2f(1.00f,0.75f);

glVertex2f(-1.00f,0.25f);
glVertex2f(1.00f,0.25f);
glVertex2f(-1.00f,-0.25f);
glVertex2f(1,00f,-0.25f);

glVertex2f(-1.00f,-0:75f); e T M
glVertex2f(1.00f,-0.75f); =lal=le]

glEnd();

glFlush();

Hinh5.6: Vé duong kép kin %

Véi OpenGL.

Ready [NOM [

5.6.Dinh Nghia Va \é Cic Da Gidc:

Pa giac 1a hinh dugc tao boi cac duong ndi (canh) gitra mdt tap hop cac vertex.
Mot da gidc o it nhat 3 canh. Nhu vAy, da giac don gian nhét 1a tam giéc.

OpenGL c6 thé vé& da giac nhu cac diém, cic dudng ngoai, hay dbi twong dic biét.

OpenGL con c6 thé dién dy cic'da giac voi mau da duoc dinh nghia. Thém vao d6, mot

da giac OpenGL c6 hai mit trude vasau co thé vé theo hai cach riéng, va cé thé quay 1 da

gidc dé xem mit bén kia.

Ham glPolygonMode() dugc dung dé vé da giac:
glPolygonMode(GL_FRONT_AND_BACK,GL_LINE);

Hai d6i s6 ciia hAm nay1a 1a cac gia tri GLenum. Ddi s6 dau tién c6 thé 1a hang
GL_FRONT, GL_BACK, hay GL_FRONT_AND_BACK, cho biét mit daa gidc ma ta
mudn thiét lap ché d6 vé 1a'mat trude hay mat sau, hay ca hai mat. Ddi sb thir 2 cho biét
ché d6 v& cho mat da gidc da chon. Cac ché do vé co thé 1a GL_POINT (vé diém tai cac
vertex cua da giac ), GL_LINE (v€ da giac véi cac canh da giac khung ludi), GL FILL
(da giac dac)
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Pé cho OpenGL biét mit ndo cua da giac 13 trude , va mat ndo 12 sau, ta ding tht
khi dinh nghia cac vertex tao nén da giac. Mot da giac duoc xem la doi-dién-mat-trudc,
cac vertex cua nd dugc dinh nghia ngugc chiéu kim dong ho. Tuy nhién cé thé thay

d6i quan niém ctia OpenGL bang cach goi glFontFace():
glFontFace(GL_CW);

Loi goi nay cho OpenGL biét da giac ddi-dién-mat-trudc chon dinh nghia theo
chiéu nao. Déi s6 don cia hang 124 GL_CW khi chon chiéu kim dong hd, va GL_CCW khi
chon chiéu nguoc chiéu kim dong ho(mac dinh)

Dinh nghia mot da giac ciing dé nhu dinh nghia 1 duong . Chi can it nhét 3 vertex,
va phai dinh nghia céc vertex ding chiéu,(theo gia tri hién hanh cu bién trang thai
GL FRONT FACE). Poan mi sau dinh nghia mét hinhwuéng dbi-dién-mat-trude:

glBegin(GL_POLYGON);
glVertex2f(-0.5f,0.5f);
glVertex2f(-0.5f,-0.5f);
glVertex2f(0.5f,-0.5f);
glVertex2f(0.5f,0.51);
glEND();

Trong doan mé trén, hiang s6 GL POLYGON duoc ding voi glBegin() dé dinh
nghla da giac. Sau do, dinh nghia cac vertex cua da giac theo chiéu nguoc chiéu kim dong
hd (theo midc dinh). Cudi cing, nhu thuong 18;:két thuc viéc dinh nghia bang 1oi goi
glEND().

Doan ma sau thé hién nhu hinh 5.7:

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL_FRONT,GL_LINE);
glPolygonMode(GL. BACK,GL _FILL);
glFontFace(GL_CCW);

glBegin(GL_POLYGON);,

glVertex2f(-0.5f,0.5f);

glVertex2f(-0.5f,-0.51);

glVertex2f(0.5f,-0.5f);

glVertex2f(0.5f,0.5f); Myl - OpenGL/NT Sample Application

g I En d () ; E"E. Eiewl-:ixel Format  Help
glFlush(); Rla|=2|

Hinh 5.7: Vé da gidac voi
OpenGL.

Ready e
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Trong doan ma trén, hai 15i goi glPolygonMode() yéu cau mit trudc da giac vé
0 ché d6 khung ludi, mat sau theo ché d da giac dac.

Mygl - OpenGL/NT Sample Application

File Wiew Pixel Fomat  Help

R || 7

Hinh 5.8: Vé da gidc doi dién
mat sau. .

Vi da giac 1a déi-dién-mat-trude, nén chi mit
trudc dugc thé hién. Néu thay do6i —
glFontFace(GL_CCW) bang glFontFace(GL CW), dé bao cho OpenGL rang da giac
1a dbi-dién-mat-sau, chwong trinh s& thé hién nhu hinh'5.8

5.6.1.Vé& Da Gidc Bing Chim:

Gidng nhu khi v& dudng v6i duong mau chdm do ngudi dung dinh nghia, ta c6 thé
Vvé da giac dugc dién ddy v6i 1 mau nao do, budc dau tién dé thuc hién 1a dinh dang mau.
Mau 1a bitmap 32x32, trong d6 mai gia tri 1 thé hiénra 1 diém trén man hinh,

Vi dy & hinh 5.9 14 1 ddu chdm dung da-gidc OpenGL . Mau duoc xdy dung trong
hé théng duong ké 6 32x32. Mdi 6 vudng duoe dién day trong mau thé hién o mot bit co
gidtri 1.

Mau can duoc chuyén ddi sang cac gia tri thap luc phan (mang gia tri GLubyte) dé
c6 thé dung trong chuong trinh. Viéc chuyén-d6i ndy bat dau véi byte ¢ goc trai hé théng
duong ké 0, rdi dan theo huéng phai ¥4 di 1én. Dit liéu cia mau hinh 5.9 nhu sau:

GLubyte pattern[]=

{

Oxff,0x00,0xff,0x00,
0x0f,0xf0,0x0f,0xf0;
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,
0x0f,0xf0,0x0f,0xf0;
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,
Oxff,0x00,0xff,0x00,
0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,
Oxff,0x00,0xff,0x00,
0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,
Oxff,0x00,0xff,0x00,
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0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,
0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,
0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,
0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,
0x0f,0xf0,0x0f,0xf0,

Chay rang c6 32 dong dir lidu trong mang trén. M51 dong dir liu la mot dong trén
mau & hinh 5.9. Dong dau tién trén trong mang la dong cudi cling cia miu cham, va dong

dir liéu cubi cuing 1a dong dir liéu dau tién ctia mau cham

Ham glPolygonStipple() duoc goi dé chuyén mau cham cho OpenGL:

Doi 50 clia ham 1a dia chi dit liéu dinh nghia miu cham.
Viéc tiep theo 1a goi glEnable() dé cho phép viée v€ bang cham:

glPolygonStipple(pattern);

glEnable(GL_POLYGON_STIPPLE);

Sau loi goi ndy moi da giac dic trung dugc vé dién day boi mau da chon. Dé tro lai
viéc v€ da giac thong thuong, ta dung ham glDisable() :

glDisable(GL_POLYGON_STIPPLE);

Poan mé sau thé hién hinh 5.10
GLubyte pattern[]=

{

0xff,0x00,0xff,0x00, 0x0f,0xf0,0x0f,0xfO0,

0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,0x0f,0xf0,0x0f,0xfO0,
0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,0x0f,0xf0,0x0f,0xfO0,
0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,0x0f,0xf0,0x0f,0xf0,
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0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,
0xff,0x00,0xff,0x00,0x0f,0xf0,0x0f,0xf0,
0x00,0xff,0x00,0xff,0x0f,0xf0,0x0f,0xf0,

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL_FRONT_AND_BACK,GL_FILL);
glPolygonStipple(pattern);
glEnable(GL_POLYGON_STIPPLE);
glBegin(GL_POLYGON);
glVertex2f(-0.5f,0.5f);
glVertex2f(-0.5f,-0.51);
glVertex2f(0.5f,-0.5f);
glVertex2f(0.5f,0.5f);
glEND();

glDisable(GL_POLYGON_STIPPLE);

2 Mygl - OpenGL/NT Sample ... =] E3

File Wiew Pixel Format Help

|72 2|

Hinh5.10: Pa gidc cham

STITTITTT
RAARRAAA

Pé vé hinh chit nhat mot cach [Fead
dung ham glRect(). Ham nay c6 tam.phién ban.

5.6.2.V& Da Gidc Khung Luéi Loi:

OpenGL ¢6 2 sy han ché trong viéc vé& da giac: (hinh 5.11)

- ba giac khong duge cd cac canh chéo nhau.

- Pa giac 10, tic khong chira cac ving 16m hay 15 bén trong

Tuy vay, cac han ché nay-khdng gay tro ngai ndo, bai vi ¢6 thé tao hinh dang bat
Ky tir 2 hay nhiéu da giac 16i. Van dé 13 & chd khi ndo tao 1 da giac khong 16i dang khung
ludi bang cach nhu vay thihinh s& chira nhitng duong khong mong mudn bén trong.

Pé khir chung, ta dung ham glEdgeFlag(). Khi goi glEdgeFlag(FALSE) trudc khi
dinh nghia vertex, OpenGL s& khong v& canh nbi vertex do véi vertex duoc dinh nghia
tiép theo. Loi goi glEdgeFlag(TRUE) sé tré lai viéc v& canh binh thudng.

hié¢u qua, OpenGL

Hinh 5.11 Pa gidc 16i va khong 16i

\ /
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Pa giac 16i Pa giac khong 16i

Hinh 5.12 :Tad T da gidc 16i tir 2 da gidc khéng [o
Hinh 5.13 12 da giac khong 16i chir L tao bai ba hinh chtr nhat. Poan ma sau tao hinh
turong tu nhung khong chira cac hinh bén trong (Hinh 5.14).
glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);
glPolygonMode(GL_FRONT_AND_BACK,GL_LINE);
glBegin(GL_POLYGON);
glEdgeFlag(TRUE);
glVertex2f(-0.2f,0.3f);
glEdgeFlag(FALSE);
glVertex2f(-0.2f,-0.1f);
glEdgeFlag(TRUE);

glVertex2f(0.0f,-0.1f);
glVertex2f(0.0f,0.3f);
Hinh 5.13: Tao
hinh chtr L
glEnd(); vai 3 hinh chir nhat khung luéi

glBegin(GL_POLYGON);
glEdgeFlag(TRUE);
glVertex2f(-0.2f,-0.1f);
glVertex2f(-0.2f,-0.4f);
glEdgeFlag(FALSE);
glVertex2f(0.0f,-0.4f);
glVertex2f(0.0f,-0.1f);

glEnd();

glBegin(GL_POLYGON);
glEdgeFlag(FALSE);
glVertex2f(0.0f,-0.1f);
glEdgeFlag(TRUE);

glVertex2f(0.0f,-0.4f);

glVertex2f(0.3f,-0.4f);
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glVertex2f(0.3f,-0.1f);

glEnd();
glFlush();
M_vgl - OpenGL/NT Sample Application
File “iew PiselFormat Help
||| B
Ready oMM

Hinh 5.14 : Vé hinh chiz L khong chita cac duwong bén trong

5.6.3.Vé tam giac:

OpenGL hé trg viéc v& nhiéu da giac dat biét, tam giac 1a 1 trong s6 do, Viéc dinh
nghia tam giac khong khic cac da gidc khae; ngoai trir viéec su dung dbi sd
GL_TRIANGLES cho ham gIBegin(). Trong doan'ma sau thé hién tam giac nhu hinh
5.15:

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL_FRONT AND_BACK,GL_LINE);

glBegin(GL_TRIANGLES);
glVertex2f(-0.5f,0.3f);
glVertex2f(-0.5f,-0.5f);
glVertex2f(0.5f,-0.5f);

gIVertefo(-O.Sf,O.8f); EHygl - DpenGL/NT Sample Application 5 [=] E3
gIVerteXZf(-O.Sf,O.Sf); File “iew Pizel Format  Help
glVertex2f(0.5f,0.5f); | 7|14 2
glEnd();
glFlush();
e,
Hinh 5.15: Tam Giac B
OpenGL
5.6.4.Vé Dai Tam Gidc: Ready [ MM

Dai tam giac 1a chudi tam giac nbi nhau, moi tam giac co6 chung Mot canh véi tam
giac V€ trudc nd. Nghia 1a sau khi dinh nghia 3 vertex cho tam giac dau tién, thi chi can
dinh nghia mét vertex cho moi tam giac tiép theo trong day tam giac.
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/[r tur d&é dinh nghia cac vertex ctia 1 dai tam giac 12 quan trong. Tam giac dau tién cia
co cac vertex dinh nghia nhu hinh 5.16. Canh dung chung véi tam giac tha hai trong
dugc xac dinh boi cac vertex 3 va 2 theo thir ty. Nghia 1a tam giac thir 2 trong dai la

dugc xac dinh boi cac vertex 3,2 va 4 (hinh 5.17). Tiep theo, vertex 3 va 4 xac dinh canh
ding chung cua tam gidc thir 2 va 3...0 trudng hop minh hoa nay, cdc tam giac 1a doi-
dién-mat-trudc, nén vertex cua chiing dugc dinh nghia nguoe chiéu kim dong ho.

Bang tong két thir tir cdc vertex.trong ddi tam gidc:

S6 thir ty tam giac | Canh 1 Canh 2 Canh 3
1 Vertex1 Vertex2 Vertex3
2 Vertex3 Vertex2 Vertex4
3 Vertex2 Vertex4 Vertex5
4 Vertex5 Vertex4 Vertex6
5 Vertex5 Vertex6 Vertex7
6 Vertex7 Vertex6 Vertex8
7 Vertex7 Vertex8 Vertex9
Hinh 5.16 : Cac vertex Vertex1
clia tam giac dau tién Vertex2
trong dai tam giac

Vertex3

Vernex 1

Versx 7

Vertex 3 Verex 4

Hinh 5.17 : Thém tam giéc thu hai vao dai tam giac

Hinh 5.18: Thém tam giac tha 3 vao dai tam giac
Venex 1
Vernex 2
Verex 5
Vertex 3 Vertex 4

glClearColor(1.0f,.1.0f,'1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL_FRONT_AND_BACK,GL_LINE);

glBegin(GL_TRIANGLE_TRIP);
glVertex2f(-0.75f,0.25f);
glVertex2f(-0.75f,-0.25f);
glVertex2f(-0.25f,0.25f);

glVertex2f(0.0f,-0.25f);
glVertex2f(0.25f,0.5f);
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glVertex2f(0.5f,0.3f);
glVertex2f(0.75f,0.3f); e
glEnd(); Ik
glFlush();

Hinh 5.19 : Dai tam gidc

Vs

5.6.5.Vé quat tam giac: —
— T A Ready [ oM . L
Quat tam giac, dugc thé hién baoi hang
GL_TRIANGLE_FAN, la chuoi cac tam giac c¢6 chungil vertex. Viéc dinh nghia quat
tam gidc tuong tu nhu viéc dinh nghia dai tam giac. Pau tién, dinh nghia 3 vertex cho tam
gidc tha 1 trong quat. Vi cac tam gidc ke tiép co 1 canh dung chung véi tam giac trude,
nén chi can dinh nghia thém 1 vertex. Hinh 5.20 cho thay tha ty dinh nghia vertex cta 1
quat.

Bang tong két thir tir cdc vertex trong quat tam gidc:

S6 thir tu tam giac | Canh 1 Canh 2 Canh 3

1 Vertex1 Vertex2 Vertex3
2 Vertex1 Vertex3 Vertex4
3 Vertex1 Vertex4 Vertex5
4 Vertex1 Vertex5 Vertex6
5 Vertex1 Vertex6 Vertex7
6 Vertex1 Vertex7 Vertex8
7 Vertex1 Vertex8 Vertex9

Poan ma sau thé hién nhw hinh 5.21.

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);

glColor3f(0.0f, 0.0f, 0.0f);
glPolygonMode(GL_FRONT_AND_BACK,GL_LINE);

glBegin(GL_TRIANGLE_FAN)
glVertex2f(-0.25f,0.25f);

Wertex 2
glVertex2f(-0.25f,-0.25f);
glVertex2f(0.25f,0:25f); Vertes 3
glVertex2f(0.25f,0.5f); ! Vertex 4
glVertex2f(-0.05f,0.7f); Vertex 1
glVertex2f(-0.45f,0.5f); Vertex 5
Wertex O

Hinh 5.20 :Tha tu dinh nghia cac
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glEnd();
glFlush();

Hinh 5.21 : Quat tam gidac

5.6.6.Vé Tw Giac:

Pé dinh nghia ta giac, héng .
GL_QUADS duogc st dung lam doi so cho ham gIBegin(). Moi tr giac dugc dinh nghia
bang 4 vertex. Va c0 thé dinh nghia nhicu tr giac gitra 1 cap 1énh glBegin() va glEnd().

Poan ma sau thé hién hinh 5.22

http://kilobooks.comn
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cua mot quat tam giac
M_vgl - OpenGL/NT Sample Application

File iew Pizel Format Help

| 2|4 2]

1%

Ready [NLIM | i

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);

glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL_FRONT_AND._BACK,GL_LINE);

glBegin(GL_QUADS) ;

glVertex2f(-0.75f,0.75f);
glVertex2f(-0.75f,0.25f);
glVertex2f(-0.25f,0.0f);

glVertex2f(0.0f,0.5f);
glVertex2f(-0.55f,-0.25f);

glVertex2f(-0.75f,-0.451);

glVertex2f(-0.25f,-0.77);
glVertex2f(0.5f,-0.25f);

glVertex2f(0.5f,0.75f);
glVertex2f(0.25f,0.1f);

glVertex2f(0.75f,0.2f);
glVertex2f(0.8f,0.65f);

glEnd();
glFlush();

Hinh 5.22 : vé ur giac

File Wiew Pisel Format  Help

M_l,lgl - DpenGL/NT Sample Application

Q|ﬁ|1-24|‘?|

Ready

Nga

"

[ oMl
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5.6.7.V& Dai Tir Giac: ]
Dai tir giac 1a chudi cac tr giac, trong d6 moi cap tir giac ¢6 chung véi nhau 2
rtex. Dé dinh nghia dai ta giac, ta ding GL_QUAD- -STRIP v6i ham glBegin(). Sau d6

dinh nghia 4 vertex cho tir gidc dau tién Cua dai, voi mdi tir giac tiép theo, ta dinh nghia
thém 2 vertex. Thir ty dinh nghia vertex 1 rat quan trong.:Hinh 5.23 cho thay tha ty dinh
nghia vertex cua 1 dai tr giac.

Bang tong két thir tir cdc vertex-trong ddi tam gidc:

S6 thir ty tam giac | Canh 1 Canh 2 Canh 3 Canh 3

1 Vertex1 Vertex2 Vertex3 Vertex4
2 Vertex3 Vertex4 Vertexb Vertex6
3 Vertex5 Vertex6 Vertex7 Vertex8
4 Vertex7 Vertex8 Vertex9 Vertex10
5 Vertex9 Vertex10 Vertex11 Vertex12
6 Vertex11 Vertex1?2 Vertex13 Vertex16
7 Vertex13 Vertex14 Vertex15 Vertex18

Poan ma sau thé hién nhu hinh 5.24

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL_FRONT_AND BACK,GL_LINE);
glBegin(GL_QUAD_STRIP);

glVertex2f(-0.75f,0.25f);

glVertex2f(-0.65f,0.75f);

glVertex2f(-0.55f,0.11);

glVertex2f(-0.25f,0.6f);

Vertex2 Vertex4 Vertex6 Vertex8

glVertex2f(-0.15f,-0.2f);

glVertex2f(0.0f,-0.45f);

glVertex2f(0.25f,-0.7f);

glVertex2f(0.5f,0.65f);
Verte
rtex/
glVertex2£(0.75f,-0.3f);
glVertex2f(0.85f,0.45f); Bk enNT o At
At

glEnd();
glFlush();

G
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Hinh 5.24 Ddi tir gidac

5.7. Tong Két :

Mot s& ham OpenGL c6 nhiéu phién ban, phu thudc vao sé luong va kiéu du liéu
ctia ddi sb. Cac phién ban nay dugc phan biét bai hau t6 theo sau tén ham co ban.

Cac ham OpenGL thuong thay doi gia tri cua bién trang thai OpenGl. Cac bién
trang thai ndy (vi du mau vé& hién hanh) c6 hiéu Iyc'cho dén khi bi thay thé. Piéu nay
tuong tu cach Windows quan ly DC.

Mot chuong trinh OpenGL don gian throng bit dau bang viéc thiét 1ip mau xda va
mau V&, rdi x6a bd dém mau dé c6 “vling tréng” ding dé v&. Sau d6, dinh nghia céc
vertex cua hinh giita 1 cip ham glBegin() va glEnd(). Pbi s6 don cua glBegin() quyét
dinh kiéu hinh dang duogc dinh nghia cac vertex.

OpenGL ¢ thé v& cac hinh nhu diém; duong, da giac, va tam giac. Thém vao do,
c6 thé phdi hop cac hinh ndy vao dai da giae, quat tam giac, duongg khep kin.va cac kiéu
hinh khéc phuace tap hon. Mac du OpenGL khong thé quan ly cac da giac khong 16i, van co
thé tao cac da gidc ndy bang cach rap nhiéu da giac 16i lai v6i nhau.
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Chuwong 6: Cic Phép Bién Hinh OpenGL
Xay Dung Péi Twong 3D Tir Cic Pa Gidc:

Viéc xay dung d6i twong 3D tir cac da gidc twong ty nhu gan cic mau gidy c6 hinh
dang khac nhau(da giac) thanh céc vat thé 3D.

Vi du ta ¢6 6 mau gidy hinh vuéng 1” (hinh 6.1), Va'ta.mudn gin chung lai véi
nhau dé c6 mot khbi vudéng 1”. Cho rang ta dd c6 mot khoi vuong 27 duogce tao thanh tir
cac hinh vudng 2” thugc hé thong ludi Decart 3D. Hinh-vuéng 16n nay the hién thé giéi
ma ta sé& t6 hop cac mau glay va tao nén ddi tuong. Khoi vuéng bang gidy dugc tao nén
bang cach dat cac mau gidy vao Vi tri sao cho 'g0c hétoa dg Decart(0,0,0) s& nam tai tim
khéi vudng gidy. Tirc tao d6 12 tdm cuia hai khdi vudng(hinh 6.2).

D6 chinh 1a cach xdy dung ddi tuong 3D trong OpenGL: Ta s& cung cap cho OpenGL
mét danh sach cé&c vertex, thé hién cac toa do cua dbi tuong . Danh sach ndy khong chi
bdo cho OpenGL cach vé da giac, ma con cho biét vi tri da giac trong hé théng ludi
Decart 3D.

Hinh 6.1 : Sau hinh vudng
dung tao 1 khoi vuong

AXIS

Hinh 6.2: T6 hop khdi  Z AXis— — . X Axis
vudng 4

OpenGL mic dinh hé théng 1udi 3D 1a khdi vudng 27, véi gbe toa do tai tam.
Nghia 1a cac toa do X,Y,va Z 1a ddy tir —1.0 dén 1.0. Céc gia tri trén truc X ting tir trai
sang phai, Cac gia tri trén truc Y tangtu dudi 1€n trén, CAc Qi tri trén truc Z tang tr sau
ra trudc.

Nhu vay, dé hinh thanh khbi vuéng nhu hinh 6.2, doan mi sau dugc sir dung dé
xac dinh vertex cho cac da giéc.

glBegin(GL_POLYGON) ;
glVertex3f(-0.5f,.0.5f, 0.5f);
glVertex3f(-0.5f, -0.5f, 0.5f);
glVertex3f(0.5f, -0.5f, 0.5f);
glVertex3f(0.5f, 0.5f, 0.5f);

glEnd()

glBegin(GL_POLYGON) ;
glVertex3f(0.5f, 0.5f, 0.5f);
glVertex3f(0.5f, -0.5f, 0.5f);
glVertex3f(0.5f, -0.5f, -0.5f);
glVertex3f(0.5f, 0.5f, -0.5f);

glEnd()

glBegin(GL_POLYGON) ;
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glVertex3f(0.5f, 0.5f, -0.5f),
glVertex3f(0.5f, -0.5f, -0.5f);

glVertex3f(-0.5f, -0.5f, -0.5f);
glVertex3f(-0.5f, 0.5f, -0.5f);

glEnd()

glBegin(GL_POLYGON) ;
glVertex3f(-0.5f, 0.5f, -0.5f);
glVertex3f(-0.5f, -0.5f, -0.5f);
glVertex3f(-0.5f, -0.5f, 0.5f);
glVertex3f(-0.5f, 0.5f, 0.5f);

glEnd()

glBegin(GL_POLYGON) ;
glVertex3f(-0.5f, -0.5f, 0.5f);
glVertex3f(-0.5f, -0.5f, -0.5f);
glVertex3f(0.5f, -0.5f, -0.5f);
glVertex3f(0.5f, -0.5f, 0.5f);

glEnd()

glBegin(GL_POLYGON) ;
glVertex3f(-0.5f, 0.5f, -0.5);
glVertex3f(-0.5f, 0.5f, 0.5f);
glVertex3f(0.5f, 0.5f, 0.5f);
glVertex3f(0.5f, 0.5f, -0.5f);

glEnd()

Poan ma trén trude hét dinh nghia mit trudc khdi vudng, ké tiép 1a canh phai, phia
sau, canh trai, day, va cudi cung 1a dinh. Ché y rang cac vertex duoc dinh nghia theo cach
mit trudc cac da giac tao nén bén ngoai khdi vudng, trong khi mit sau cc da gidc ¢ phia
trong khdi vuong. Nghia 13, vertex cta“cac da giac ddi-dién-mat-trudc (nhu mat trude
khéi vuong) duoc dinh nghia theo chiéu'nguogc chiéu kim dong ho, cOn vertex cua da giac
dbi-dién-mat-sau (nhu mat sau khéi vudng) duoc dinh nghia theo chiéu kim déng ho.

Viéc dinh nghia vertex cic da gidc tao nén ddi twong 3D doi hoi phai theo chiéu
thich hop. O trang thai mic dinh, cdc vertex cua da gidc ddi-dién-mit-trude duge dinh
nghia chiéu ngugc chiéu kim ‘@éng hd. Viéc khong tuan theo quy tic ndy c6 thé mang lai
c4c két qua khong mong mudn.

6.2.Phép Chiéu:

Néu dwa doan mé trén vao mot chuong trinh OpenGl, két qua nhan dugc s& nhu
hinh 6.3. Do OpenGL st dung'phép chiéu truc giao (phép chiéu song song) dré thé hién
hinh khéi da cho.Véi phép chiéu ndy, mit sau khdi vudng s& khong nho hon, ma 13 cing

klc;:h tPuac voi mat trude-khoi vuong, do =T dé khong
the thay duqc. File Wiew Pizel Fomat Help
Pé thé hién khbi vudng 1 cach thuc hon, ta Rl phai st

dung phép chiéu phbi canh.

= T
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Hinh 6.3: Hinh khoi thé
hién bang phép chiéu

truc giao

6.2.1. Chon Ma Tran Chiéu: ’
Budc dau tién dé sir dung phép chiéu phoi canh 1a chon ma tran chiéu:

glMatrixMode(GL_PROTECTION);

OpenGL st dung 3 loai stack ma tran khac nhau dé bién ddi cac vertex cua dbi
tuong can thé hién. Stack ma tran gidng nhu stack ma may tinh van dung, nhung luu trir
gi4 tri cho cac ma tran lién quan, chir khong chtraseac kiéu dir kiéu trang thai nhu trong
stack thong thuong. Co thé nghi réng mot stackema tran 1a mot ma tran 4x4

Ham glMatrixMode() cho phép lua chon ma tran. D6i sb don cua ham cd thé 1a 1
trong cac haing GL MODEVIEW, GL_PROJECTION VA GL_TEXTURE. Céc hang nay
biéu dién stack ma tran can thao tac.

6.2.2.Khéi Tao Ma Tran:
bé str dung ma trdn vao viéc bién hinh, trudc tién can khoi tao nd bang ma tran
don vi. OpenGL c6 1 ham riéng biét dé thire hién nhiém vu nay, do 1a :

glLoadIdentity();

Ham glLoadldentity() khéi'tao ma tran dugc chon hién hanh bang ma tran don vi,
bao dam ma tran dugc khoi tao khong chira cac gia tri ¢6 thé anh huong dén cac phép tinh

6.2.3.X4c Dinh Khong Gian Quan Sat:
Budc tiép theo 1a goi ham glFrustum() dé xac dinh giéi han cia khong gian quan
sat, 12 ving 3D ma d6i tuong ton tais

glFrustum(GLdouble,GLdouble,GLdouble,GLdouble,GLdouble,GLdouble);

Ham nay tao ra mot ma-tran phdi canh va nhan nd véi ma tran chiéu duoc chon
hién hanh. Sau d6i s6 ctia ham xac dinh cac toa do trai, phai, day, dinh, gan, xa ctia khong
gian quan sét.

Céc d6i s6 gan va xa thé hién khoang cach tir “mat”. Nhu vdy mang cdc gia tri
dwong. Mit 1a diém tir d6 ta nhin thiy canh. Néu khong thay doi thi “mat” & vi tri goc toa
do (0,0,0).

Mt phang gan bat dau mot khong gian quan sat. Mat phang xa két thuc 1 khong
gian quan sat. Moi d6i twong hay bo phan dbi twong nam giita mat va mit phang gan, hay
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/ta hon mit phang xa, hoic ¢ bén ngodi gidi han trai, phai, day va dinh s& khong xuét
n trong man hinh. Noi cach khac moi doi tuong hay bo phan doi tuong ¢ bén ngoai
ng gian quan sat déu bi cat bo, khong dugc thé hién. Cac mat phang gioi han khong

gian quan sat dugc goi la cac mat phang cit. 7 7
Hinh 6.5 thé hién thé gidi dugc xac dinh bdi 101 goirglFrustum(). Bé dugc thé hién
trén hinh, doi tugng phai nam trén the gidi nay.

Hinh 6.5:Thé gici
duoc xac dinh boi
loi goi gglFrushtum()

P

Trong truong hop gﬁn st dung phép chicu true giao, c6 theé dung cac ham
glOrtho() va glOrtho2D() dé thiét 1ap phép chicu.

6.3.Phép Bién Hinh Péi Twong (Modelview Transformation):

Pé biéu dién duoc ddi twong 18n man hinh, can phai di chuyén ddi tuong vao
khong gian quan sat ¢4 duoc xac dinh. Vi sau 101 goi glFrustum(), d6i tuong vin nam bén
ngoai khdng gian quan sét.

Hinh 6.6 mo ta truong hop 16 g01 glFrustum(-1.0, 1.0, -1.0, 1.0, 2.0, 7.0) thiét lap
mat phang cat gan cach mat 2 don vi, va mat phang cat xa cach mat 7 don vi. Nhung khoi
vuong Van & vi tri goc toa do, hoan toan nam ngoai khdng gian quan sat. Mat khac khodng
c4ch tir mat dén mit phang cat gan luon'1a sé duong, nén trong moi truong hop, khong the
dat doi tuong vao han trong khong gian quan sat d& duoc xac dinh. Giai phap cho van dé
nay la tinh tién ddi tuong,

(Thuc ra ciing c¢6 thé sir dung ham glClipPlane() dé thé hién d6i twong & ngoai khong gian
quan sat da dugc xac dinh boi glFrustum())

~ Lu6i Decart 3D M3t phang cat'gan Khong gian quan st
Khoi vuong /6

\ T
Mic @

Mit phang

|L1 10_-1 I7 I'a | =4_| -5 | -RI -7
Hinh 6. 6 Khoi vuong va khdng gian quan sét.
6.3.1.Phép Tinh Tién:
Poan ma sau thue hién viéc tinh tién khdi vudng theo truc Z, dé dat n6 vao khong
gian quan sét:
glMatrixMode(GL_MODEVIEW);
glLoadldentity();
glTranslatef(0.0f, 0.0f, -3.5f);
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/Ing thtr nhét bao cho OpenGL biét kiéu stack ma tran can thao tac 1a modelview. Dong
hai khoi tao ma tran modelview v&i ma tran don vi. Dong thir 3 tinh tién khoi vudng
don vi theo chiém am truc Z. Ham glTranslatef() tao m6t ma trin tinh tién, roi nhan

ma tran ndy voi ma tran dugc chon hién hanh. Ba d6i s6 cua né 14 c4c gia tri GLfloat cho
biet cac lugng tinh tién trén truc XY va Z. Mot phién ban khac cia ham nay la

ngranslated() c6 ddi sb kiéu GLdouble.

Sau khi cac dong trén dugc thuc hién, d01 tuong di chuyen vao khong gian quan sat nhu

hinh 6.7. T4t nhién, do khbi vuéng & xa mat hon trudc, nén hinh s& nho hon.

Hinh 6.7: Khéi
vudng tién vao
khong gian
quan sat

@ -

Poan mé sau thé hién hinh 6.8

glMatrixMode(GL_PROTECTION);
glLoadldentity();
glFrustum(-1.0, 1.0, -1.0, 1.0, 2.0, 7.0);

glMatrixMode(GL_MODEVIEW);
glLoadldentity();
glTranslatef(0.0f, 0.0f, -3.5f);

glClearColor(1.0f,/1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL=FRONT_AND_BACK,GL_LINE);
glBegin(GL_POLYGON) ;
glVertex3f(-0.5f, 0.5f, 0.5f);
glVertex3f(-0.5f, -0.5f, 0.5f);
glVertex3f(0.5f, -0.5f, 0.5f);
glVertex3f(0.5f, 0.5f, 0.5f);
glEnd()
glBegin(GL_POLYGON) ;
glVertex3f(0.5f, 0.5f, 0.5f);
glVertex3f(0.5f, -0.5f, 0.5f);
glVertex3f(0.5f, -0.5f, -0.5f);
glVertex3f(0.5f, 0.5f, -0.5f);
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glEnd()
glBegin(GL_POLYGON) ;
glVertex3f(0.5f, 0.5f,-0.5f);

glVertex3f(0.5f, -0.5f, -0.5f);
glVertex3f(-0.5f, -0.5f, -0.5f);
glVertex3f(-0.5f,0.5f, -0.5f);

glEnd()

glBegin(GL_POLYGON) ;
glVertex3f(-0.5f, 0.5f, -0.5f);
glVertex3f(-0.5f, -0.5f, -0.5f);
glVertex3f(-0.5f, -0.5f, 0.5f);
glVertex3f(-0.5f, 0.5f, 0.5f);

glEnd()

glBegin(GL_POLYGON) ;
glVertex3f(-0.5f, -0.5f, 0.5f);
glVertex3f(-0.5f, -0.5f, -0.5f);
glVertex3f(0.5f, -0.5f, -0.5f);
glVertex3f(0.5f, -0.5f, 0.5f);

glEnd()

glBegin(GL_POLYGON) ;
glVertex3f(-0.5f, 0.5f, -0.5f);
glVertex3f(-0.5f, 0.5f,.0.5f);
glVertex3f(0.5f, 0.5f, 0.5f);
glVertex3f(0.5f, 0.5f, -0.5f);

glEnd()

glFlush();

Poan ma thiét 1ap phep chiéu va'phép bién doi dbi _tuong quan sat, roi vé khoi
vudng Ién man hinh. Bé vé khoi vuéng, OpenGL cung cap dén timg vertex cua khdi
vuodng, trude tién 12 phép bién doi d6i twong quan sat, ké tiép 1a phép chiéu phdi canh,
cubi cuing la phép bién d6i viewport.

M_vgl - OpenGL/NT Sample Application

File Wiew Pixel Format Help

Hinh 6.8 : Hinh Blal~I3|

phéi canh khéi vudng

Fieady [ INOM[

TAt nhién, cling co thé tinh tién ddi tuong theo

cac truc khac. Vi du thay cac dong sau vao doan ma vi du trén khdng chi tinh tién khéi
vudng theo chiéu 4m tryc Z, ma con dua khdi vudng di 18n va sang phai.(hinh 6.9)
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glMatrixMode(GL_MODEVIEW);
glLoadldentity();

glTranslatef(0.75f, 0.75f, -3.5f),

Mot cach khac st dung phép bién h‘!nh la dung ham gluLookAt().:Ham nay cho phép xem
canh ma khong can cac phép tinh tién va quay.

Mygl - OpenGL/NT Sample Application

H‘I nh 6. 9 : Tjnh l’ié’n Eile “iew Pixzel Format Help
Khoi vuong theo EIEET

ba truc j

6.3.2.Phép co gian:
Ham Scalef() tao mdt ma tran co gian, va
nhan né voi ma tran duge chon hién hanh. Ba d@di sé cua ham 14 céc gia tri GLfloat xac
dinh cac hé sé co gidin theo cé4c truc X,Y.va Z. Mot phién ban khac cua ham la glScaled()
c6 cac ddi s kiéu Gldouble.
Poan m4 sau thé hién nhu hinh 6.10, trong d6 DrawCube() 13 ham dinh nghia cac
vertex cuaa hinh khéi:
glMatrixMode(GL_PROTECTION);
glLoadldentity();
glFrustum(-1.0, 1.0,-1.0, 1.0, 2.0, 7.0);

Ready [HOM [ 2

glMatrixMode(GL_MODEVIEW);
glLoadldentity();
glTranslatef(0.0f, 0.0f,-3.5f);

glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL..COLOR BUFFER_BIT);
glColor3f(0.0f, 0.0f, 0.0f);

glPolygonMode(GL_FRONT_AND_BACK,GL_LINE);
DrawCube();
glFlush();
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6.3.3.Phép quay:
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Mygl - OpenGL/NT Sample Application

File “iew Pizel Format Help

@I‘ﬂllﬂl‘?l

Feady [MUM | o

Ham glRotatef() tao mdt ma tran quay, va nhan N6 v4i ma tran dugc chon hién
hanh. Bon dbi s6 ctia ham 1a cac gia tri GLfloat xac dinh goc quay nguoc chiéu kim dong
hd va cac toa d6 X,Y va Z cua verter quay (dé quay theo 1 truc, dat gia tri 1.0 cho truc do
va0.0 cho truc con lai). Mot phién ban khac ctua ham glRotated() co cac ddi sd kiéu

Gldouble.

Poan mé sau thé hién nhu hinh 6.11, chd'y rang ba 15i goi glRotatef ( 20.0f, 1.0f,
1.0f, 1.0f), vi loi goi ndy S€ quay hinh quanh vector vé tr goc toa do dén

diém(1.0,1.0,1.0).

glMatrixMode(GL_PROTECTION);

glLoadIdentity();

glFrustum(-1.0, 1.0, -1.0, 1.0, 2.0, 7.0);

glMatrixMode(GL_MODEVIEW);

glLoadIdentity();

glTranslatef(0.0f, 0.0f, -3.5f);
glRotatef ( 20.0f, 1.0f, 0.0f, 0.0f);
glRotatef ( 20.0f, 0.0f, 1.0f, 0.0f);
glRotatef ( 20.0f, 0.0f, 0.0f, 1.0f);
glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0f, 0.0f,-0.0f);

glPolygonMode(GL [FRONT_AND_BACK,GL_LINE);

DrawCube();

glFlush();

Hinh 6.11: Quay
khoi vuong theo
3 truc toa do

Mygl - DpenGL/NT Sample Application
Eile View PixelFoimat Help
@Iﬂ | |
Ready [ INoM[ 4
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O ca 3 phép bién hinh vira trinh bay trén, néu mudn thyc hién 1 cach tryc tiép nhu
V&i ma tran nhu ¢ chuong 2 “Pd hoa hai chiéu”, ta co thé sir dung cac ham OpenGL
glLoadMatrix(), va glMulMatrix(). glLoadMatrix() thiét 1ap.tdp-gia tri cho ma tran hién
hanh, con giIMulMatrix() nhan ma tran hién hanh véi ma tran dé.cho.

6.4.Phép Bién Poi Viewport:

Nhu da noi, dé vé& 1 hinh OpenGL thyc hién phép bién hinh dbi tuong, dé dat vao
Vi tri mong mudn, (viéc nay lién quan dén diém nhln) Ké dén, OpenGL cung cap phep
chiéu phéi canh(hodc song song) dé xén hinh va chiéu ph01 canh(hoic song song). Cudi
Cung, OpenGL thuc hién phép bién doi viewport,/dé quyét dinh cach ma cac vertex duoc
thé hién trén thiét bi(man hinh hay may in).Viewoport chi don gian 1a 6 chir nhat ma hinh
duoc thé hién trén do.

6.4.1.Thiét Lap Viewport:

Khi khong can xac dinh mot viewport riéng bigt, ta co thé su dung mét viewport
mac dinh dé thé hién hinh. Tuy nhién, c6 Ile chi can st dung viewport 13 1 phan cta s,
hay can viewport thay d6i khi thay d6i kich thudectia ctra s6... Khi d6, ham glViewport()
dugc st dung dé thiét 1ap kich thudc va vi trivviewport() nhu sau:

glViewport(left,bottom,width,height);
Hai ddi s6 dau cua ham 12 céc gia tri Glint xac dinh goc trai dudi. Hai d6i s tiép theo 1a
cac Qi tri Glsizesi xac dinh chi¢u rongwva.chieu cao viewport.

6.4.2. Giai Ouvét Ti Lé Thé Hién:

Viewport co thé cung kich thudc vo1 cira s0, bat chéap kich thudc khong gian quan
sat. Va khi cira so thay ddi, viewport ciing duoc thiét lap lai theo kich thudc cua cira 80
méi. Pidu nay lam cho hinh co gian trén co so ti 1¢ thé hién cua cira so, 1 ti 18 chiéu rong
trén chiéu cao cira so.

Vi dy, khi cira s6 1& vubng, thi hinh vudng vé trén cira s6 s& 1a vudng (hinh 6.12).
Nhung khi ctra s6 bi kéo dai ra, thi hinh vubng ciing bi kéo dai theo(hinh 6.13). Néu ti 18
thé hién ciia viewport va ti 1¢ thé hién cua khong gian quan sat 13 mot. Thi hinh OpenGL
s& khong bién dang.

Pé thay doi kich thude viewport mdi khi kich thudc ctra s6 bi thay ddi, thong bao
WM_SIZE cua Windows phai dugc dap tng. Ung dung nhan thong bao nay khi cta so
thé hién lan dau, cling nhu mdi khi kich thudc cira sb bi thay d6i. Co thé xir 1y thong bao
WM _SIZE nhu sau:

Void Copengl3dView::0OnSize(UINT nType, int cx, int cy)
{
Cview::0nSize(nType,cx,cy);
/[TODO:Add your message handler code here
CClientDC clientDC(this);
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wglMakeCurrent(clientDC.m_hDC,m_hRC);

glMatrixMode( GL_PROJECTION);

glLoadIdentity();

glFrustum(-1.0,1.0,-1.0,1.0,2.0,7.0);
glViewport(0,0,cx,cy);
wglMakeCurrent(NULL,NULL);

}
£ Mygl - OpenGL/NT Sample Applic... [E[=] E3 2 Hygl - OpenGL/NT Sample Application
File Wiew Pixel Format  Help t W Dhatemd e
K| 2] 7] 9|
Ready C O NOM Ready LN
Hinh 6.12: Hinh vuéng Hinh 6.13: Hinh vuéng vé #én
vé trén viewport vudng viewport hinh chir nhdt

Trude tién doan mé tao mot ngir canh dungcu cho cira client, roi dung handle theo ngir
canh dung cu nay lam cho ddi s6 thipnhat trong 10i goi wglMakeCurrent. Loi goi nay lién
két ngit canh biéu dién OpenGL v&i ngit canh dung cy. Sau d6, OnSize() goi
GIMatrixMode() véi dbi s6 GL PROJECTION dé bao cho OpenGL biét chuong trinh
thao tac ma tran chiéu. Loi goi glloadldentity() khoi tao ma tran chiéu theo ma tran don
vi. Cudi cling, glFrustum() duoc goi dé dinh nghia khong gian quan sat, glViewport()
thiét 1ap viewport theo kich thudc ctia.s6 client, va wglMakeCurrent() voi ddi sé NULL
lam cho RC hét hién hanh.

Quyét dinh dang cac dbi sd cho glFrustum() khong phai 1& viéc dé dang. Do do,
thu vién OpenGL utility cung cap ham gluPerpective(), cho phép dinh nghia khong gian
quan sat theo 1 cach truc giac hon:

gluPerpective(viewAngle, aspectRatio, nearPlane,farPlane);

Bon di s6 cua hém Ia cac gié trj Gldouble. Doi so dau tién la cho biét goc nhin, la
goc tao thanh gitra cac duong thang tur mat dén dinh va ddy mat phang cat gan(hlnh 6.14).
G6c nay cang lén, cac'mat phang cit gin va xa cang cao. Pbi s6 thi hai cho biét ti 18 thé
hién cua khong gian quan sat. Khi gia tri ndy bang 1, thi khong gian quan sat ¢6 chiéu
rong bang chiéu cao. Hai d6i so cudi cung la cac gia tri duong, cho biét khoang cach tir
diém nhin dén cac mat phing cat gin va xa.

Pé gitr cho viewport va khéng
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doan ma sau dugc dung dap ung thong bao

Hinh 6.14 GAc nhin:
WM_SIZE :
CClientDC clientDC(this);
wglMakeCurrent(clientDC.m_hDC,m_hRC);

glMatrixMode( GL_PROJECTION);

glLoadldentity();

GLdouble aspectRatio=( GLdouble) cx /( GLdouble) cy;
gluPerspective(40.0,aspectRatio,3:5,10.0);
glViewport(0,0,cx,cy);
wglMakeCurrent(NULL,NULL);

Khi dung doan ma trén thiét 1ap khéng gian quan sat va viewport, hinh vuéng s&
lubn lubn vudng cho du ngudi dung thay doi kich thudce cura s6. Tuy nhién, hinh sé nho di
khi chiéu cao ctra so bi giam.

6.5.Tong két:
V61 OpenGL, khi xdc dinh vi trida giac, diéu quan trong la dinh nghia cac vertex

cta da giac ddi-dién-mat-truéc theo'chiéu nguoc chidu kim dong ho, trir khi sy thay doi
chiéu duoc thyc hién mot cach rd rang voi ham gIFrontFace()

OpenGL thuc hién bién hinh trén céc vertex cua doi tlIO‘ng(trlrofC khi thé hién dbi tuong)
theo thir tu :bién hinh ddi tuong, bién d6i phép chiéu, va bién doi viewport. Phep bién
hinh ddi twong thi dugc xac dinh trén ma tran ddi tuong, con phép chiéu va bién d6i
viewport thi dugc xac dinh trén.ma tran chiéu. Khi goi cac ham tic dong dén ma tréan,
trude hét phai goi glMatrixMode() dé chon diing ma tran.

OpenGL c6 cac ham tao khong gian quan sét, t6 hop bién hinh. Chlng ta khéng phai thao
tac truc tiép hoan ma tran.
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Chuwong 7:Chiéu Sing Déi Twong

C myc trong chuong nay gom:

=— Dinh nghia nguodn sang.

- Tao cac loai 4nh sdng moi trudng, khuéch tan, phan chiéu, va anh sang phat.
- Dinh nghia tinh chat vat liéu.

- Dinh nghia vector truc giao cho vertex da giac.

- Tao bang mau logic.

7.1, Céc Logi Nguén Sing: ,
Anh sang cung cap mau sac va tao anh sang cho doi tugng 3-D, lam hinh anh nhan
dugc tro nén thuc hon (hinh7.1,7.2).

te Myal - OpenGL/NT Sa... [E[=] 3 | BER My g - 0penGL/NT Sample Applicat... I[s] B3

File “iew Pixel Format Help File iew Pisel Fomat Help

2|7 2| R

e 57 g FReady =

NUM [

TTor TSI TOb P OTOTTS TUI OIS oTrreor ocT

OpenGL ¢6 bén loai ngudn sangsmdi trudng, khuyéch tan, phan chiéu, va ngudn phat.
Anh sang mdi truong 1a anh sang dén tir moi huéng cing luc; Vi du anh sang trong mot
phong duoc chiéu sang day du 1a dnh sang moi trudng. Anh sang khuéch tan 1a anh sang
dén tir mot hudng, chiéu vao bématdoi twong, 1am cho bé mat ndy tré nén sang chéi hon,
sau d6 anh sang bi khuéch tan di moi huéng. Anh sang phan chiéu 13 anh séng tao dom
phan choi, thudng 14 mau trang; trén cac bé mat co tinh phan chiéu cao. Cubi cling, ngudn
phét 1a ngudn anh sang phat ra tir d6i tuong nhu bong dén chang han .

Tat nhién, moi nguon anh sang, ké ca anh sang moi truong, dén tir mot noi nao d6. Co
thé c6 8 ngudn phat khac nhau'trong mot chuong trinh OpenGL. Thém vao do, cé thé xac
dinh tinh phan xa anh sang cua bé mat ddi tugng trong mot canh. béi tuong s€ phu thudc
vao anh sang ma no6 phén xa. Vi du khi thiét 1ap bé mat d6 tuong phan xa anh sang xanh
duorng, OpenGL s& thé hién déi tuong vdi cac bong xanh duong khac nhau (gia st anh
sang chiéu vao dbi tuong 1 anh sang trang).

7.2.Dinh Nghia Mt Nguén Sdng:
OpenGL Cho phép co6 tam nQUOn sang khac nhau trong mot chuong trinh. méi ngudn
sang c6 nhiéu thudc tinh dé kiém soat cac anh sang tac dong dén mot canh. Cac anh sang
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bao gom anh sang mdi truong, anh sang khuéch tan, anh sang phan chiéu va anh sang
ri. Can xat dinh cac thanh phan phan tram mau do, xanh duong, xanh lyc trong cac
Oc tinh anh sang mdi trudng, khuéch tan,va phan chiéu; Pong thoi phai xac dinh cac

toa do X,Y,Z va W ciia ngudn sang. Cong viéc nay dugc quan 1y bang cac mang chira cac
gid tri yéu cau.

7.2.1.Thiét Lap Céc Mang Gia Tri Anh Séng: ‘
Cac mang sau chtra cac gia tri dwong dinh nghia mét.nguon sang:

Glfloat ambientLightO[] = {0.3f, 0.3f, 0.3f, 1.0f};
Glfloat diffuseLightO[] = {0.5f, 0.5f,.0.5f, 1.0f};
Glfloat specularLightO[] = {0.0f, 0.0f, 0.0f, 1.0f};
Glfloat positionLightO[] = {0.0f,'0.0f, 1.0f, 0.0},

Trong mang ambientLightO[], lugng mau dugc thiét 1ap cho dnh sang méi trudng
gom 30% do6 va 30% xanh duong, 30% xanhluc. (Gid'tri 1.0 14 thanh phan alpha, ¢ thé
bo qua). Mang diffuselightO[], chira luong mau cho anh sanh khuéch tan, gdm 50% do6 va
50% xanh duong, va 50" xanh luc. Do céc thanh phan mau trong céc mang trén bang
nhau, ching dinh nghia anh sang méi truong va anh sang khuéch tan 13 anh sang tring voi
cac do sang riéng. Thay d6i ty 18 phan trim céc thanh phan mau s& mang lai anh sang
mau; Vi du lugng mau do6 16n hon lugng mau khéc, thi a&nh sdng sé mang mau do. (Cac
gid tri RBGA tir 0.0 dén1.0).

I\/Iéng speculararLightO[] chira cac gia tri ciia anh sang trang toi nhat (hay khong ¢
ti anh sang nao)

Cubi cling, mang positionLightO[]-chtra vi tri nguon sang, xac dinh boi cac toa do
X,Y,Z, va W. Trong do, W chi c6 hai gia tri 1va 0. Néu W bang 0,ta co nguon sang theo
hudng, 1a ngudn sang & khoang cach vo han'so voi canh, tirc cac tia sang dén ddi tuong 1a
song song Vvéi nhau. Mat troi 12 vi-du cho ngudn sang vo huéng.Néu W bang 1, ta co
nguodn sang theo vi tri , 1a ngudn sang cé vi tri gan canh, nén cac tia sang chiéu vao dbi
tugng theo cac goc khac nhau. Pén:la nguon sang theo vi tri.

7.2.2_Chuyén Ming Cho OpenGL: 7 ‘
Cac gia tri dinh nghia nguon sang dugc chuyén cho OpenGL bang cach goi ham
glLight() nhu sau:

glLightfv.(GL_LIGHTO,GL_AMBIENT, ambientLight0);
glLightfv (GL_LIGHTO,GL_DIFFUSE, diffuseLight0);
glLightfv (GL_LIGHTO,GL_SPECULAR, specularLight0);
glLightfv (GL_LIGHTO,GL_POSITION, positionLight0);

Ba dbi s cua glLightfv() gdm nguon sang dé dinh nghla hang s thé hién tinh chat
anh sang ma ta mudn thay.doi, va dia chi mang chira cac gia tri dung thay d6i tinh chat
anh sang. P4i v6i cac thude tinh anh sang mdi truong, khuéch tan, va phan chiéu, mang
chira cac gia tri RGBA. Déi voi dia chi ngudn sang, mang chira cac toa do X,Y,Z, va W
Clra ngudn sang,
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Do mét s6 chuong trinh OpenGL ¢6 thé c6 tim ngudn sang, doi s6 dau tién I hang

Déi s6 thi hai 1a mot trong muoi hang s ¢ bang7.1. Cac hang s6 thuong ding voi

cac ham nay la GL_AMBIENT,GL_DIFFUSE, GL_SPECULAR,va GL_POSITION.
Bang 7.1: Hang so tinh chat cho ham glight()

Hang so

Y nghia

GI_AMBIENT

Xéc dinh anh anh séng moi truong

GL-CONSTANT_ATTENUATION

Xéc dinh lugng giam anh sang theo mot hé so

GL_DIFFUSE

Xac dinh 4anh sang khuéch tan

GL-LINEAR_ATTENUATION

Xéc dinh lugng giam anh sang trén co s¢ khoang
cach tir nguodn sang dén doi tuong

GL_POSITION

Xéc dinh vi tri nguon sang
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_QUADRATIC_ATTENUATION | Xdc dinh lugng giam anh sang theo binh phuong
khoang cach tir ngudn sang dén dé tuong
GL_SPECULAR Xéc dinh anh sang khoang chiéu
GL_SPOT_CUTOFF Xéc dinh goc trai'cha.dén chiéu
GL_SPOT DIRECTION Xéc dinh hudng dén chiéu
GL_SPOT_EXPONENT Xéc dinh cudngdo-dén chiéu ,cé tinh dén goc cua
anh sang.

Cac phién ban khac cua ham glLight() gom glLight(), glLighti(), va glLightiv() dugc
dung dé thiét 1ap cac tinh chat khic ctia ngudn sang. Vi du, c6 thé dung mot trong cac
ham nay (hay nhiéu ham cung lac ) dé dinh nghia den Chleu (spotling) trong canh. Sau
nay ta s& thay dén chiéu cho phép tao mot ngudn sang true tiép vai chum tia hep.

7.2.3.Kich Hoat Ngudn Séng:
Khi d& c6 dinh nghia nguén sang, ta phai kich hoat chung, tuong ty nhu viéc bac
cong tat dén, bang ham glEnable():
glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO);
Loi goi dau kich hoat chiéu sang. Loi goi thtr hai bat ngudn sang 0.
Vi tri mot ngudn sang thi bi anh huong boi phépibién hinh ddi twong nhu moi ddi tugng
khéc. Viéc bién hinh xay ra khi ham glLight():duoc goi dé xac dinh vi tri hay hudng cua
nguon sang. Do d6, phai goi glMatrixMode(gl MODELVIEW) va glLoadldentity() trudc
khi goi glnght() nhu trude khi dinh nghia.cdc vertex cur da gidc. DI nhién, néu mudn
bién d6i vi tri va huong ngudn sangtheo'cac dbi twgng khac trong canh, phai thuc hién
cac phép tinh tién, co gidn, va quay trudc khi goi glLight().

7.3.Dinh Nghia Tinh Chdt Vit Ligu:

Tinh chat phan chiéu cua vat liéu rat anh hudng dén canh . Vi du, hinh khéi mau
trang trong anh sang doé s& c6 mau'dé.chir khong 12 mau trang ; Trong khi , mot khéi do
trong anh sang xanh luc s€ co-mauden. Ngoai ra, cac vat liéu c6 do sang khac nhau sé
phan xa anh sang khac nhau:

7.3.1.Mau Va Anh Sang:

Mau cua dbi tuong trong canh phu thudc vao mau caa anh sang ma né phan xa . Vi
du, néu d6i twong phan xa anh'sang xanh luc, thi nd s& c6 mau xanh luc trong 4nh sang
trang; Do cac thanh phan mau do va xanh duong cuia anh sang bi hap thu chi con lai thanh
phan xanh luc dén duoe mat nguoi.

Thong thudng, ca dnh sang moi truong va anh sang khuéch tan phan xa tir ddi tuong
theo cling mot cach. Tie 1& néu dbi tuong phan xa anh sang xanh luc, thi N6 phan xa mau
xanh luc d6i v6i 4nh sing méi truong 1an anh sang khuéch tan. Trong khi 4nh sang phan
chiéu hau nhu ludn ludn ciing mau véi anh sang chiéu vao d6i tuong . Vi du, xét mot khoi
vuong duge thé hién trong 4nh sang vang (mau vang 1 t6 hop dong luong ciia mau do va
xanh duong). Néu mubn khéi vudng c6 mau do, vat liéu ctia né phai phan xa mau d6 cia
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/1 sang moi trudng va anh sang khuéch tan. Bé 1am khdi vudng trd nén sang hon, thi
i thiét 1ap cho no tinh phan xa mau vang do6i voi anh sang phan chiéu.
enGL cho phép dinh nghia cac tinh chat cta doi tugng, dé xac dinh loai anh sang ma

d6i twong phan xa, va nhu vay gian tiép xac dinh mau cudi cing cia di tuong.
7.3.2.Thiéi Lap Cic Méng Gia Tri Vat Liéu:
Budc dau tién dé dinh nghia cac tinh chat cua vat liéu 1a thiét 1ap cac mang chira cac
gia tri phan xa anh sang moi truong khuéch tan va dnh sang phan chicu.

Glfloat material Ambient[] = {0.0f, 0.7f, 0.0f, 1.0}
Glfloat materialSpecular[] = {1.0f, 1.0f; 1.0f, 1.0f}

MJi mang ndy chira cac gia tri RGBA cho mot kiéu phan xa anh sang riéng biét, do
la cac gia tri RGBA tuong ng voi mau sic anh sang doi ra tir vat liéu dbi tuong. Mang
material Ambient[] dinh nghia vat li€u phan xa 70”mau xanh luc trong anh sdng moi
truong khuéch tan ma né nhan dugc, nhung khong phan xa mau d6 va xanh duong. Mang

materialSpecular[] dinh nghia vat liéu phan xa anh sang tring, gdm 100% cac thanh
phan do, xanh duong, xanh lyc.

7.3.3. Chuyén Ming Vit Liéu Cho OpenGL: , o
bé chuyén mang vat liéu cho OpenGL, dung Cac con tro tré dén mang lam do6i so
trong 101 goi giMaterialv():

GIMaterialfv (GL_FRONT, GL_AMBIENT_AND_DIFFUSE, material Ambient);
GIMaterialfv (GL_FRONT, GL_SPECULAR, materialSpecular);

Céac d6i s6 ham glMaterialfv() gdm mét hiang xac dinh bé mit da giac ma ta mudn
dinh nghia vat liéu, mot hang dinh nghia tinh chat vat liéu, va con tro tré dén mang chira
gia tri dung thiét 1ap tinh chat vat licu:

Péi s6 dau tién 1a GL_FRONT, GL-BACK, hay GL FRONT AND BACK, tuong
tmg véi su lya chon mit trudc, mit sau;thay ca mit trude 1an sau cua da gidc tao nén doi
tuong. DPdi véi ddi tuong dac nhu_hinh khéi, GL _FRONT thuong dugc chon vi mat sau
s&  khong bao gio thdy dugciwNhung néu hinh khéi mit mot mat, thi
GL FRONT AND BACK dugc chon, vi & mot canh nao dé c6 thé nhin thdy ca hai mat
sau va trudc da giac.

Déi s6 thtr hai c6 thé 12 mét-trong sd cac hang ¢ bang 7.2 Cac hang xac dinh tinh
chat vat liéu. Do ddi tuong ludn phan xa cic anh sang méi truong va khuéch tan nhu
nhau, nén hing GL_ AMBIENT END DIFFUSE thudng duoc dung. Ham glMaterialfv()
6 bon phién ban.

Bang 7.2: Cdc hang tinh chat ding cho ham glMaterialfv()

Hang s6 Y nghia
GL_AMBIENT Anh sang moi truong bi anh xa
GL_AMBIENT_AND_ DIFFUSE Anh sang méi truong va khuéch tan bi anh
Xa
GL_COLOR_INDEXES Xéc dinh cac chi s6 mau cho anh sang
GL_DIFFUSE Anh sang khuéch tan bi phan xa
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_EMISSION Xéc dinh nguon sanh phat.
_ SHININESS Xéc dinh dd bong vat li¢u.
—= SPECULAR Anh sang phan chicu bi phan Xa.

Trong cé&c hang & bang trén, ¢6 hing GL COLOR_INDEXES xéc dinh cac chi s6
mau cho anh sang. Nhung ¢ ddy, ta chi sir dung OpenGL ¢ ¢ché'dd mau RGBA.

Néu d6i twong phan xa 4anh sang phan chiéu, ta phai x4e dinh d6 bong vat liéu, 1a
hang s6 quyét dinh 6 phan xa 4nh sang phan chiéu. Loi goi ham glMaterialfv() lic do
nhu sau:

glMaterialf (GL_FRONT, GL_SHININESS,60.0f)

Céc ddi sb ham glMaterialf() gdm mot hang xac dinh'bé mit da giac can dinh nghia
vat liéu, hing GL_SHININESS (chi dung trong fruong:hop ndy), va mot gia tri trong
khoang tir 0 dén128 dinh nghia d6 bong.

Can phan biét 16 sy khic nhau gitta ngudn sang-phat va anh sang do phan xa. Khi
dinh nghia cac ngudn sang, ta quyét dinh lugng cac anh sang moi truong, khuéch tan, va
phan chiéu c6 trong canh. Khi dinh nghia tinh/chat-vat liéu , ta quyét dinh lwong 4nh séng
do d6i twong phan xa cac anh sang méi truong, khuéch tan, Va phan chiéu.

7.4.Dinh Nghia Cdc Phdp Tuyén:

Pé viéc chiéu sang OpenGL duoc thuc hién tot trén dbi tuong, khong chi dinh nghia
c4c vertex cua d6i twong ma con can dinh nghia phap tién cho mdi vertex.

7.4.1.Phép Tuyén Va Vertex:

Phap tuyén 1a mot vertor don vi biéu thi huong d6i dién da glac cho phép OpenGL
tinh toan goc anh sang chiéu vao da gide. Phap tuyén ludn truc giao voi bé miat ma no
biéu thi .

Phap tién cua cac vertex mot da giac duoc dinh nghia bai 101 goi ham Normal3f()
trude 101 goi glVertex() dinh nghia vertex:

glBegin (GL_POLYGON);
GINormal3f((Glfloat) x; (GLfloat) y, (GLfloat) z);
glVertex3f(-5.0f, 0.0f;-0.5f);
glVertex3f( 5.0f, 0.0f, 0.5f);
glVertex3f( 0.5f, 0.0f, -0.5f);
‘glENd();

D01 sO ham gINormaIBf() la cac gia tri Glfloat xac dinh cac toa do XY, va Z cua
diém cu01 phap tuyén. C6 9'phién ban ham glNormal(). Chu y rang phap tuyén lién két
v6i mdi vertex dugc dinh-nghia trong doan mé trén s& ton tai cho dén khi gINormal()
duogc goi lai dé dinh nghia phap tuyen moi.

7.4.2,_Tinh Toan Phap Tuyén :

Viéc tinh toan phap tuyén cho mét da giac doi hoi mot kién thirc toan hoc phuc tap.
@) day dugc trinh bay mot ham dugce tao san c6 tén CalcNormal() ding tinh toan phap
tuyén tir cac toa d6 X,Y,Z ctia ba vertex bat ky ciia mot da giac (khong clng nam trén mot
duong thang):

double p1[] = {-0.5, 0.0, -0.5};
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double p2[] = {-0.5, 0.0, 0.5};
double p3[] ={ 0.5, 0.0, 0.5};
double n[3];

CalcNormal (p1, p2, p3, n) ;

Déi s6 ciia CalcNormal() 1a cac con tré tré dén bén'mang gia tri doumle. Ba méng
dau chtra cac toa d0 X,Y,Z cua ba vertex. Mang thur tu, n[], ehta cac toa do phap tuyén.
Sau loi goi CalcNormal(), mang n[] cé thé dung dinh nghia-phap tuyén cho cic vertex ciia
da gidc nhu sau:

glBegin (GL_POLYGON);
GINormal3f((Glfloat) n[0], (GLfloat) n[1], (GLfloat) n[2]);
glVertex3f(-5.0f, 0.0f, -0.5f);
glVertex3f( 5.0f, 0.0f, 0.5f);
glVertex3f( 0.5f, 0.0f, -0.5f);
glEnd();

Poan mé sau mo ta so lugc cac phép toan trong CaleNormal():

Void CalcNormal (double * p1,duoble * p2,double * p3,duoble * n)
{

/[Tao hai vertor ttr cac con tro.
Double a[3], b[3];

a[0] = p2[0] - p1[O];

a[1] = p2[1] - p1[1];

a[2] = p2[2] - p1[2];

a[0] = p3[0] - p1[O];

a[1] = p3[1] - p1[1];

a[2] = p3[2] - p1[2];

/[Tinh toan chéo cua haivertor.
n[0] = a[1] * b[2] — a[2]* b[1];
n[1] = a[2] * b[0] — a[0].* b[2];
n[2] = a[0] * b[1] - a[1] * bIO];
/ITiéu chuan héa vertor moi.

Double length = sqrt (n[0]*n[0]+n[1]+n[2]*n[2]);
If (length 1=0)
{

n[0]= n[0]/ length;

n[1]= n[1}/ length;

n[2]= n[2]/ length;
}

}
7.5. Xdc Dinh Kiéu Béng Va Kich Hoat Viéc Kiém Tra Chiéu Séu:

Néu ban can file word? Xin hay nhap vao day!



http://kilobooks.com
http://kilobooks.com
http://kilobooks.com/showthread.php?t=2007

http://kilobooks.comn
THO VIEN NIEN TO TROC TUYEN

M6t phuong dién quan trong cua OpenGL Ia Kicu bong dung thé hién d6i tuong
ng canh. Co hai kiéu bong: muot (smooth) va phang (flat). Bé chon ki€u bong, stir dung
—=m glShadeModel() nhu sau:

glShadeModel (GL_FLAT);

Pbi s6 don ctiia ham 1a hang thé hién kiéu bong dugc chonyla GL SMOOTH, hoic
GL_FLAT. V6i bong muot, OpenGL phai xac dinh mau bong cho tung pixel trén da giac.
Trong khi doi v4i bong phang, toan b da giac dung chung.mot mau béng.

Hinh 7.4 Hinh cau v&i bong phang Hinh 7.5 Hinh'cau véi bong muot

EHygl - OpenGL/HT Sample Application H=1E3 EM}'Q' - OpenGL/NT Sample Application
File “iew Pisel Format Help File  Wiew Pixel Format Help

21w 2 & =] 2

Feady [ mM 4 Feady [ moM| s

Pé v& va to bong cho cac da giac dugc chinh xac, OpenGL can biét vi tri tuong ddi
ciia mdi da giac trong canh. Hién nhién 1 cacda giac nam dudi cac da giac khac s& khong
dugc thé hién. Viéc xac dinh vi tri trirde, sau cia da giac dugce goi 1 kiém tra chiéu siu.
Pé thyc hién, phai kich hoat viéc kiém tra bang ham glEnable():

glEnable (GL_DEPTH_TEST);

Néu viéc kiém tra khong duge thuc hién, OpenGL sé& gip kho khin trong viéc xac
dinh vé& da giac ndo va bo qua da giac ndo, dan dén két qua khong nhu y.

Tuy vay, chi kich hoat thoi thi cling chua du. Do OpenGL str dung mot bo dém riéng
cho viéc kiém tra chiéu sdu, taphaixoa né truéc khi thé hién canh:

glClear (GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

P6i s6 don cua ham la~gid tri c6 duoc tr phéo OR giita cac hing
GL_COLOR_BUFFER_BIT va GL_DEPTH_BUFFER_BIT. (Phép toan OR so sanh
timg bit trong Ung gitra hai toan hang; Néu ca hai bit bang 1, bit két qua bang 1; Trai lai,
bit két qua bang 0). Nhu vay, ham s& x6a cing ldc ca hai bo dem mau va chiéu siu.

7.6, Dinh Nghia Dén Chiéu:

Pén chiéu cho chum tia tap trung hep. Cling nhu moi ngudn sang OpenGL khac,
cling voi viée dinh nghfa'dén chiéu, ta déng thoi phai tao cho no mot nguén sang theo vi
tri(W banh mot trong 1oi goi positionLight(), xac dinh mot goc cit cho chum tia, dinh
nghia vi tri va huéng ciia ngudn. Poan mi sau dinh nghia mot dén chiéu:

Glfloat ambientLight1[] = {0.2f, 0.2f, 0.2f, 1.0f};
Glfloat diffuseLightl[] = {1.0f, 1.0f, 1.0f, 1.0f};
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/| Glfloat specularLight[] = {0.0f, 0.0f, 0.0f, 1.0f}:
' Glfloat positionLight1[] = {0.0f, 0.0f,-2.0f, 1.0f};

Glfloat directionLight1[] = {0.0f, 0.0f, -1.0f};

glLightfv (GL_LIGHT1, GL_AMBIENT, ambientkightl);

glLightfv (GL_LIGHTL1, GL_DIFFUSE, diffuseLightl);

glLightfv (GL_LIGHT1, GL_SPECULAR, specularLightl);
glLightfv (GL_LIGHT1, GL_POSITION, positionkightl);

glLightfv (GL_LIGHT1, GL_SPOT_CUTOFF;10.0f),

glLightfv (GL_LIGHT1, GL_SPOT_DERECTION, derectionLightl);

Trong doan ma trén, loi goi glLight (GL_LIGHT!, GL_SPOT_CUTOFF, 10.0f) gidi
han chum tia dén chiéu theo cung 20 do. Pbi s6 10.0 1a duong goc gitra duong tam va
duong sinh chim tia. Véi goc cat 16n hon, chum tia.dén chiéu sé rong hon.

EMygl - OpenGL/NT Sample Application !EIE Ehlygl - OpenGL/NT 5ample Application

Filz Wiew Pisel Format Help File ‘iew Pixel Format Help

L g | ras ? quﬁh—m!‘@l

Ready | [NUM 4 Ready INUM ,g

Hinh7.6: chum tia hep trénhinh caw  Hinh 7.7: chum tia réng hon trén hinh cdu

Su khic nhau tiép theo-etiandén chiéu so véi cac ngudn sang khac 1a 10i goi
glLightfv(GL_LIGHT!, GL_SPOT_DIRECTION, directionLight1), thiét 1ap hudng chiéu
cua dén. Cac toa d6 hudng chiéu dugc chira trong mang directionLightl[ ] 14 toa do cua
diém ma anh sang dén hudng vao.

Hinh7.8 Thay déi ¥ Mygl - OpenGL/NT Sample Application H =l E3

toa dé hu’é’ng chiéu File “iew Pixel Fomat Help

trong mang directionLight/[]. %:fl ﬁl 1-24| ‘?I

Ready | [NUM]| Z]ap vao day!
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7.7.Thé Hién Péi Twong 3-D Duoc Chiéu Sdng:
Viéc thé hién mot canh OpenGL dugc chiéu sanh khong.don gian. Pé nguon sang

tac dong dén d6i tuong trong canh doi hoi phai hiéu ro cach 1am viéc cua kiéu chiéu sang
OpenGL.

7.7.1_Céc Hiéu Qua Ciia Ngudn Sang Méi Trurdng:

Nhu d4 biét, mot canh c6 thé c6 ba loai ngudn sang: méi truong, khuéch tan, va
phan chiéu. Ngoai ra, cac tinh chét vat liéu ddi twong quyétdinh kiéu anh sang phan xa tir
d6i twong, cling mau sic va cac hiéu qua bong trén'ddi tugng. Ta xem xét doan ma sau:

glShadeModel (GL_SMOOTH);

glEnable (GL_DEPTH_TEST);

glClearColor (1.0f, 1.0f, 1.0f, 1.0f);

glClearColor (GL_COLOR_BUFFER_BIT{GL_DEPTH_BUFFER_BIT);

glMatrixMode (GL_MODELVIEW);
glLoadldentity();

Glfloat material Ambient[] = {0.0f,1.0f, 0.1f, 1.0f};
Glfloat materialSpecular[] = {0.7f, 0.7f, 0.7f, 1.0f};

glMaterialfv (GL_FRONT, GLAAMBIENT_AND_DIFFUSE, aterialAmbient);
glMaterialfv (GL_FRONT, GL_SPECULAR, material Ambient);
glMaterialfv (GL_FRONT, GL_SHININESS,100.0f);

Glfloat ambientLightO[] = {0.7f, 0.7f, 0.7f, 1.0f};
Glfloat diffuseLightO[] = {0.0f, 0.0f, 0.0f, 1.0f};

Glfloat specularLightO[] ={0.0f, 0.0f, 0.0f, 1.0f};
Glfloat positionLightO[] = {0.0f, 0.0f, 1.0f, 0.0f};

glLightfv (GL_LIGHTO, GL_AMBIENT, ambientLightO);
glLightfv (GL_LIGHTO, GL_DIFFUSE, diffuseLightO);
glLightfv (GL_LIGHTO, GL__SPECULAR, specularLightO);
glLightfv (GL_LIGHTO, GL_POSITION, positionLightO);

glEnable (GL_LIGHTING);

glEnable (GL_LIGHTO0);

glTranslatef (0.0f, 0.0f, -3.5f);

auxSolidSphere (1.0);
glFlush();

Poan md trén xac dinh vat liéu phan xa anh sang moi truong , khuéch tan xanh luc va
anh sang phan chiéu trang. Nguon sang trong canh thi khéng dugc thiét 1ap, ngoai trir anh
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g moi truong trang. Cudi cung, d6i twong 12 hinh cau dic , dugc vé tai gbe toa do boi
n auxSolidSphere(). Ham nay c6 doi so 1a ban kinh hinh vau, va no ty tinh toan phap

X
wiCn.

Hinh 7.9 thé hién doan mé trén. Cha ¥ rang hing cau chi gidng mot hinh tron dic. o 1a
do n6 chi phan xa 4nh sang méi truong, 12 loai anh sang dén.tir moi hudng. Trong khi cac
da giac tao nén hinh cau phan xa cing mot lugng anh sang. Hay n6i cach khéc, chi riéng
anh sang moi truong khong cung cip bong dé tao cam giac ba chiéu.

E Mygl - OpenGL/NT Sample Application =]

File Wiew Pisel Format Help

JEﬁ3|=ﬂf?|1-24|“_§?|

Hinh 7.9 Hinh cdu
chi voi anh sang
moi truong:

7.7.2,Céc Hitu Qua =2 ~ MWME A Ciia Ngudn
Sang Khuéch Tan:

Thay d6i doan ma trén dé canh chi ¢é:doan ma khuéch tan:

Glfloat diffuseLightO[] ={0.0f, 0.0f, 0.0f, 1.0f};
Glfloat ambientLightO[}={0.7f, 0.7f, 0.7f, 1.0f};
Glfloat specularLightO[] = {0.0f, 0.0f, 0.0f, 1.0f};
Glfloat positionLightO[] = {0.0f, 0.0f, 1.0f, 0.0f};

Do anh sang khuéch tan dén tir mot hudng xac dinh, cac tia sang chiéu vao d6i tuong
theo cac goc khac nhau, nén duong.di cua cac tia sang dén cac da giac (tao nén hinh cau)
khac nhau, tao hiéu qua bong che-hinh 7.10:

EMpgl - OpenGL/NT Sample Application
Fil=  ‘iew Piwel Format  Help

Hinh 7.10 Hinh cdu Blolzis]
chi vi anh sang
khuech tan:

7.7.3.Cac Hiéu Qua FRead WM /] Chia Ngudn
Sang Phan Chiéu:
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) Xét canh chi ¢6 ngudn sang phan chiéu:

Glfloat diffuseLightO[] = {0.0f, 0.0f, 0.0f, 1.0f};
Glfloat ambientLightO[] = {0.7f, 0.7f, 0.7f, 1.0f};
Glfloat specularLightO[] = {0.0f, 0.0f, 0.0f; 1.0f};
Glfloat positionLightO[] = {0.0f, 0.0f, 1.0f, 0.0f};

Do canh khong c6 anh sang méi truong hay khuéch tanghinh ciu téi mau hau hét dién
tich (hinh 7.11). biém sang trén man hinh la &nh sadng-phan chicu, tao nén mot “diém
nong” trén bé mat hinh cau.

7.7.4.Hiéu Qua Anh Sing Tong Hop:
Pé tao mot canh sinh dong, cac loai anh sang cua nguon sang, cling nhu cac
loai 4nh sdng phén xa tir bé mat d6 tuong, cling Vi trf ngudn sang can duoc can nhic
ky. Poan ma sau thé hién hinh 7.12:

Glfloat ambientLightO[] = {0.2f, 0.2f, 0.2f, 1.0f};
Glfloat diffuseLightO[] = {0.7f,0.7f, 0.7f, 1.0f};
Glfloat specularLightO[] = {1f, 1f,1f, 1.0f};
Glfloat positionLightO[] = {1.0f, 0.5f, 1.0f, 0.0f};
Glfloat material Ambient[].= {0.0f, 1.0f,0.0f, 1.0f};
Glfloat materialSpecular[] = {1.0f, 1.0f,1.0f, 1.0f};

7.8.Bdng Mau Loqgic:

OpenGL thuc su duge thiét ké cho hé théng thé hién 64000 mau hoic hon. Trén
hé théng 256 mau, OpenGL gip khé'khin trong viéc thé hién chinh xat mau can co. Ly
do 1a trén hé thong 256 mau, Windows danh riéng mang mau chi gdm 20 mau dé vé
desktop, trong khi OpenGL khong thé v& chinh xéac cac ddi tuong 3-D ¢ bong chi véi
20 mau.

EMpgl - OpenGL/HT Sample Application =] E3 E Mygl - OpenGL/HT 5ample Application = =]
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Nhu vay, dé c6 két qua ngoan muc, giai phap tot nhat 12 dung Windows trén Cac hé

ng ho tro nhiéu ngudi dung hon. Tuy nhién, cling con Mot cach de cung cap cho
OpenGL s6 mau Vvira du st dung trén hé thong 256 mau. D6 1a thiét 1ap bang mau logic.

7.8.1.Tao Bang Mau L ogic:

Moi timg dung phai dinh nghia mau dé c6 bang mau logic cua riéng no. Khi ngudi ding
d6i ing dung, ing dung mé s& chuyén mang mau logic ciand cho Windows dé Windows
thiét 1ap mau thich hgp. Nhu vay, bang mau logic la-tap-hop mau lién két véi mot tng
dung riéng biét. Trong khi bang mau hé théng chtra ¢ac mau dang duoc thé hién trén man
hinh. Khi chuyén doi tmg dung, bang mau logic cia img dung méi duoc thé hién trén
bang mau hé thong. Nghia 1a ¢ thé c6 nhiéu mang mau logic, nhung chi c6 mot mang
mau hé thong.

Xét doan ma sau dinh nghia mét cdu tric chira thong tin Windows can dé tao bang mau
logic:

Struct

{
WORD Version;
WORD NumberOfEntries;
PALETTEENTRY aEntries [256];

HogicalPalette = {0x300, 256};

Céc dong trén thé hién ciu trac LOGPALETTE, mot kiéu dir liéu duoc dinh nghia boi
Winsdows va duoc st dung khi quan 1y cac bang mau logic. Thanh phan dau tién cua cau
trdc 1a s6 phién ban, & day 1a gié tri thap luc phan 0x300. Thanh phan thu hay 13 s6 mau
trong bang mau. O day, 1a 256.mau. Thanh phan cudi cing 1a mang mau cau trac
PALETTEENTRY.Windows dinh nghia ¢au triic

PALETTEENTRY nhu sau:

Typedef struct

{
BYTE peRed,
BYTE peGreen;
BYTE peBlue;
BYTE peFlgs;

IPALETTETRY;

Céc thanh phan peRed, peGreen, peBlue cua ciu trac chira cuong do cac mau do, xanh
lyc, va xanh duong. Thanh'phan peFlags xac dinh cach Windows quan 1y entry (muc ghi
trong mang mau), c6 thé c6 cac gid tri PC_EXPLICT, PC NOCOLLAPSE,
PC_RESERVED, hay 0.
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/Lo PC_EXPLICT cho biét entry chira mot chi s6 vé bang mau hé thong, thay vi chia
gié tri mau thuc sy. Chi s0 nay duoc luu trir tir thap cua entry. Rat hiém khi dung co
| EXPLICT.

Co PC ' NOCOLLAPSE cho biét Windows s& dwa mau vio entry rong cta bang mau
hé thong, thay vi map n6 va entry hién c6. Néu nhu khong¢o cac entry rong trong bang
mau hé thong, Windows boé qua ¢ PC_ NOCOLLAPSE.

Co PC_RESERVED ngan Windows st dung mau cua cac tng dung khac. Co nay
thudng ding véi bang mau thuong xuyén thay d6i mau.

Khi dé¢ Windows tur quan 1y entry theo cach ma né thay-phu hop, thi gia tri 0 dugc thiét
lap cho thanh phan peFlags.

V6i cau trac LOGPALETTE d4 dinh nghia, ¢ thé tao bang mau chira mot khoang mau
rong nhu vi du sau:

BYTE Reds[] = {0,36,72,109,145,182,218,255};
BYTE Greens[] = {0,36,72,109,145,182,218,255};
BYTE Blues[] = {0,85,170,255};

For (int colorNum[]=0; colorNum<256; ++colorNum)
{
logicalPalette.aEntries[coloeNum].peRed =
reds[coloeNum& 0x07];
logicalPalette.aEntries[coloeNum].peGreen =
greens[(coloeNum >> 0x03) & 0x07];

logicalPalette.aEntries[coloeNum].peBlue =
blues[(coloeNum >>.0x06) & 0x03];

logicalPalette.aEntries[coloeNuml].peFlags =0;

¥

Trong vong lap for, chuong trinh thue hién mot s6 thao tac bit dé tinh toan cac chi sb
(theo cac mang red[], green[], va-blue[]) chira cac cuong do mau dé dien vao mang mau.
Cuoi cung, bang mau dugc tao bang 161 goi ham Windows API CreatePalette().

7.8.2.Lwa Chon ,Thuc Hién, Va Xda B6 Bang Mau Logic:

Trude khi vé 1én man hinh, ‘g dung phai lya chon bang mau vao ngt canh dung cu
roi thuc hién bang mau. Thuehién bang mau tirc 14 bao cho Windows liy bang mau logic
dé thé hién bang mau hé théng.

Trudce tién, phai goi ham Windows API SelectPalette() vi du:

SelectPalette (pDC->m_hDC, m_hPalette, FALSE);

Ham SelectPalette(0 chon bang mau vao ngit canh dung cu.Ba doi s ctia no 1a handle
theo DC, handle theo bang mau, va mét gia tri Boolean la true biéu thi bang mau luén
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/In 12 bang mau nén (backgroundpalette), hay FALSE biéu thi bang mau c6 thé 1a bang
U can canh (foreground palette). Thong thuong, gia tri FALSE dugce dung.
Tiep theo, ham WindowsAPI Realizepalette() dugc goi dé thuc hién bang mau:

RealizePalette (pDC ->m_hDC);

Ham nay c6 ddi s6 don 12 handle cua ngir canh dung cu ma bang mau cua né duoc thuc
hién.
Sau do6, c6 thé tao thé hién OpenGL, vi du:

WglMakeCurrent (pDC ->m_hDC, m_hRC);
DrawWithOpenGL();
WglMakeCurrent (pDC ->m_hDC, NULL);

Cudi cung, trudc khi két thuc, phai x6a bang mau logic da tao, vi du:
If (m_hPalette)
DeleteOject (m_hPalette);

Pbi s6 don cia deleteOject() 1a handle theo d6i tuong can xoa.

7.8.3.Kiém Tra Khi Nao Cin Tao Biang Mau L ogic:

Mot img dung co thé c6 nhleu ing dung khac nhau. Nhung bang mau chi can tao ra khi
hé thong d0i hoi. Nhu vay, can kiém tra dinh dang diém vé duoc lya chon theo yéu cau
bang mau cta hé thong.

Sau khi thiét lap dinh dang diémwg, cau traic PIXELFORMATDESCRIPTOR
dugc dién day bang céc gi tri dinh dang diém v& hién hanh. Loi goi ham nhu sau:

DgscribePierformat (cIientDC.m_hDC, pixelformat, sizeof (pfd), &pfd);

NEu thanh phan dwFlags cia cau trac PIXELFORMATDESCRIPTOR ¢ chira co
PFD_NEED_PALETTE, bang maulogic s¢ dugc tao cho tng dung. Poan mé kiém tra
nhu sau:

If(pfd.dwFlags & PFD _NEED_ PALETTE)
SetupLogicalPalette();

7.8.4.Pap Ung Cic Thong Bio Bing Mau:

Khi mot ing dung dugc kich hoat, né ¢6 thé thyc hién bang mau logic cua riéng
n6. Diéu nay co the dan dén su thay d01 16n mau sac trong bang hé thong, tré nén xa la
VGi cac (mg dung nén. Giai phap cho van dé nay la phai cho cac ung dung nén biét vé su
thay d6i cia bang mau hé thong, bang thong bajo WM_PALETTECHANGED.

Khi tmg dung nén nhan dugc théng bao ndy, nd thyc hién bang mau logic cua no, tirc
bao cho Windows thé hién lai bang mau logic cua no6 theo bang mau h¢ thong. Do ung
dung dang co tac dung co quyén uu tién trude hét vé mau sic trén bang mau hé thong, nén
di c6” sy dép ung d6i véi WM_PALETTECHANGED, sy thé hién cua cc (mg dung nén
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/[thé bi mat tinh todn ven. Tuy nhién Windows cé ging cho sy hai hoa gitta cac bang
u logic cua tng dung nén véi bang mau hé thong mai.
hi mot nén duoc kich hoat lai, nd c¢6 thé doi quyén wu tién trén bang mau hé thong.

Windows ba cho ung dung biét co hoi ndy bang thong bao
WM_QUERYNEWPALETTE. Ung dung tra 1oi thong bao bang cach thuc hién bang
mau logic cta no, thé hién toan bo mau sic cua bang mau logic

vao bang mau hé théng. Tai thoi diém ndy, cac ung dung khac, nay 14 ing dung nén, nhan
thong bdo WM_PALETTECHANGED, rbi thé hién lai bang mau logic cua ching theo
bang mau hé thong méi.

7.9. Tong két:

OpenGL cung Cép bbn loai ngudn sang: moi truong khuéch tan, phan chiéu, va ngudn
phét. Thé hién cua dbi tuong trén man hinh phuy thudc vao loai ngudn sang cd trong canh
va cach phan xa dnh sang cua dbi tugng. Nhur vay dé chiéu sang mot canh, can dinh nghia
mot hay nhiéu ngudn sang, va dinh nghia tinh chat vat liéu cta ddi tuong.

Pé OpenGL c6 thé xac dinh goc anh sang.chiéu vao d6i tuong can dinh nghia phap
tuyén cua cac vertex trén tat ca da giac tao nén/doi tugng. Mot s6 ham trong thu vién
OpenGL auxiliary, cung cip phap tuyén cua da giac.ma no tao ra. Bé tinh toan phép tuyén
cua da giac bat ky, ta dung ham CalcNormal() d& ndi ¢ trén.

Mot thé hién OpenGL 12 t6t nhat khi duoc diing trén hé théng 64.000 mau hoic hon.
Khi chay trén hé thong 256 mau, do bang mau 20 mau cia Windows cung cap qua it mau
cho thé hién OpenGL, nén tng dung cén tao, chon lya va thuc hién bang mau logic.
Ngoai ra dé thé hién ciia n6 dugc cap nhat chinh xac ing dung phai dap tng cac thong
bdo WM_PALETTECHANGED va WM_QUERYNEWPALETTE.

Chuwong 8:Tao Canh 3D

Céac chuong trude da cung cap-hauhét cac dung cu dé tao bat ctr canh 3-D nao,
nhung viéc t6 hop mot canh tir hang chuc, hang trim, hay hang ngan da giac khong phai
la viéc don gian. Ngay ca khi sir/dung cac hinh 3-D tao san nhu khdi vudng, hinh chép va
hinh cau cta thu vién OpenGL auxiliary, cling can phai thuc hién cac phép bién hinh dé
dit chiing vao d6i twong thé hién.

Chuong nay trinh bay:

- Gbc toa do cuc bd vagoc toa do thé gidi.

- T6 hop cac canh tir cac doi tuong 3-D.

- St dung stack ma tran.

- Sir dung b dém d6i @é sinh dong hoa canh 3-D.

8.1.Sir Dung Cdic Phép Bién Hinh OpenGL Dé Tao Cinh 3-D:

Chung ta d4 biét cach cung cap cac phép bién hinh bao- gom tinh tién, co gidn, va
quay cho ddi tugng. Nhung chi méi 1a cac ddi twong don 1¢. Chir chua giai quyét viéc sap
dat nhiéu dbi turong trén man hinh va gitr cho chiing mot to chirc logic khi thuc hién bién
hinh. Day 1a mot trong nhimng van dé khé trong do hoa.

8.1.1. Géc Toa Pd Cuc Bo Va Géc Toa Pd Thé Gidi.
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Cé hai phuong phap dé tuong tuong vé cach ma phép bién hinh déi tuong
[odelview transformation) OpenGL tac dong lénrcénh 3-D nhu thé nao: theo goc toa do
—=C b0 va goc toa do thé gidi, hay theo hé toa d co dinh.

O chuong “Db hoa hai chiéu GDI” va “Dd hoa ba chiéu GDI”, ta da lap trinh trén
mot hé toa d6 ¢ dinh. Tic 14 khi cung cap phép quay cho'mdt mé hinh, ta cho rang toan
b6 hé nhu 13 mot tAm nhua quay quanh mdt truc trung tdm, va moi doi tuong vé trén tam
nhua d6 thi quay theo no.

Khi t6 hop cac d6i tuong nho vao ddi twong 16n, thiredch suy nghi vé cac phép bién
hinh theo céc géc toa do cuc bd va thé gidi s& don gianthon. Goc toa do thé gidi (world
origin) ludn ludn 1a gdc toa do dé cac ba chiéu. Do 1a diéu hoan toan hop 1y vi hé dé cac
3-D la thé gi6i chira cac canh dugc v&. Nhu vy khi dinh nghia cac vi tri trong hé dé cac
3-D, céc toa do dugc ding la cac toa do thé gidi (world coordinate), c6 lién quan dén gdc
toa do thé gioi.

Trong khi d6 gbc toa d6 cuc bd (locol origin). duge dit tim ddi twong va di chuyén
cung d6i tugng. V&i hé théng ndy co thé tuong viée xay dung cac d6i tugng 3-D 1 thay
vi di chuyén toan bo thé gidi trude khi dit cac-phin cua ddi twong vao vi tri, thi ta chi dat
ching vao vi tri trong mot thé giGi tinh.

Gia su khoi tao ma tran modelview theo ma tran don vi nhu sau :
glMatrixMode(GL_MODELVIEW);

glLoadldentity();

Tai day, néu goi auxSolidCube(),OpenGL s&.v& mot khéi vudng 3-D cd tam tring véi
tam dé cac 3-D (hinh 8.1). (Khi vé& khéivubng, OpenGL nhén céac vertex khdi vudng véi
ma tran moldelview, hién 1a ma tran don vi).

H‘mh 8.1
¥ s Kh61 Vllél’!g Vé 6’ kh61
Toa do thé gioi.

X Aviz

Z Meis

Hién nhién la khéng c6 viéc v& mot ta ddi tuong tai
géc toa do thé gidi, ma cac doi tuong phai dugc dat ¢ cac vi tri khac nhau dé tao nén
cac hinh c6 y nghia. Mét.cach dé thyc hién diéu d6 1a tinh tién, tirc di chuyén dbi tuong
Vo1 géc toa d6 cuc bd cua nd dén vj tri moi.

8.1.2.Phép Tinh Tién: 7 ,
Gia str glTranslatef() dugc goi dé thém phép tinh tién vao ma tran modelview nhu sau:
glTranslatef(1.0f, 0.0f, 0.0f);
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Néu tiép tuc thuc hién phép tinh tién:
glTranslatef(1.0f, 0.0f, 0.0f);
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/Néu goi auxSolidCube() dé vé& khdi vudng thir hai, thi khéi vudng dé sé xuat hién & vi
cach khdi vudng thir nhat mot don vi phla bén phai, do ma tran modelview chira phép
Jh tién mot don vi trén tryc X. Piéu ndy giéng nhu di chuyén gbc toa do cuc bd cua
khéi vudng mot don vi vé phia bén phai (hinh 8.2).

Warld Y

Local Y

Cube 1

* Axis

Cuba 2

réi vé thém mot khdi vudng bang 10i goi auxSolidCube(), Két qua nhan duoc s& nhu
hinh 8.3. Tai sao phép tinh tién cudi cing chi 1a.mot don vi theo chiéu duong truc X, ma
OpenGL lai v& khdi vudng thtr hai cach gbe.toa do thé gidi hai don vi ? Ly do 1a mbi
phép bién hinh duoc goi déu 1a bo phan cua ma tran modelview hién hanh kiéu nhu cac

Iénh MoveTo().
Hinh 8.3
A. A ~ Torld ¥ Lozl Y Lozl ¥
Khoi vuong dwoc vé r
sau loi goi phép tinh
tien thir hai.
1 hig
Gute i Cute 2 Cube 3

Poan ma sau thé hién nhu hinh 8.

dé thay duoc cac khoi vudng):
auxSolidCube(0.5f);
glTranslatef(1.0f, 0:0f;.0.0f);
auxSolidCube(0.5f);
glTranslatef(1.0f, 0.0f, 0.0f);
auxSolidCube(0.5f);

Hinh 8.4: Thé hién OpenGL
cua ba khoi vuong ’
Tat nhién la c6 thé tinh tién theo
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/bi hudng, trén moi truc. Vi du doan ma sau cho hinh 8.5, ¢6 thé hién OpenGL nhu hinh
D

glTranslatef(-1.0f, 1.0f,-1.0f);

auxSolidCube(0.5f);

Hinh 8.5:Thém phép tinh tién
va khoi vuéng thir tu

¥ Mygl - DpenGL/NT Sample __. [B[=] B3

File Miew PFixel Format Help

d R el el

Hinh 8.6:0penGL

ctia bon khdi vudng . . -

Ready

8.1.3.Phep Quay:

Tac dung cua phép tinh tién thi-dé hiéu. Nhung ddi véi phép quay thi khong nhu vay,
vi phép quay thay d6i hudng cac true cuc bo cua ddi tuong. Vi du xét khéi vudng trong
hinh 8.7 . Sau khi quay 90° trén truc Y, hudng cua khéi vuéng nhu hinh 8.8, nghia 1a cac
truc X va Z da d6i huéng cho nhau. Nghia 1a néu mudn tinh tién khoi vudng sang bén
phai man hinh, ta phai tinh tién no theo huéng duong truc Z, chir khong phai theo hudng
duong truc X.

Local ¥

Hinh 8.7:Khéi vudng truée
khi quay

Local X

Local Y

Local Z

rd? Xin hay nhap vao day!
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Hinh 8.8: Khéi vudng sau
khi quay 90° trén truc ¥

Piéu can nhd 1a sau khi duoc thyc hién, phép quay tiép tuc ton tai trong ma tran
modelview cho dén khi ma tran nay dugc khai tao lai. Xét'dgan mé sau:

glTranslatef(1.0f, 0.0f, 0.0f);
glRotatef(90.0f, 0.0f, 1.0f, 0.0f);
auxSolidCube(0.5f);
glTranslatef(0.0f, 0.0f, 1.0f);
auxSolidCube(0.5f);

Dong dau tién tinh tién géc toa do cuc bd mot don vi theo chiéu duong truc X (tc sang
phai, gia str diém nhin ldc dau nhin theo hudng.am true:Z). Sau d6 dong tha hai quay gdc
toa do cuc bd quanh truc Y, roi dong thir ba' vé khdi vuong. Luc nay, dé vé khoi vuong
thir hai bén phai khéi thir nhét, ta phai tinh tién'theo truc Z chit khong phai truc X nhu &
dong tha tu. Do khéi vuong thu hai quay tuong tu khéi vudng thir nhat, nén truc Z cia nd
S€ chay tur trdi sang phai.

Trong truong hop hé toa do cb dinh, viéerstt dung cac phép bién hinh phai dugc hiéu
theo cach nguoc lai véi truong hop hé toadd.cuc bd. Vi du, khi st dung hé toa do cuc bg,
néu goi glTranslatef() dé tinh tién theo truc dwong truc X, roi goi glRotatef() dé quay
quanh tryc Z, thi hinh da vé van nam tén truc X sau khi quay. Nhung néu glRotatef()
dugc goi trude, thi hinh s& nam giita cac truc X va Y. Con ddi véi hé toa do c¢d dinh thi
sao ?

Hay tuong tugng mot tim nhya trong vai khdi vudng bang gb tai gbc toa do. Trén mat
ban phia dudi tAm nhya, ta vé& cac truc X va Y.(hay noi cach khac, khi tAm nhua quay
quanh truc Z tai géc toa d0, cac fruc X,Y van cd dinh). Trudc tién, tim nhua dugc quay
quanh gdc toa do cb dinh. Sau khi quay khdi vudéng van & goc toa do. Bay gio phep tinh
tién duoc thuc hién bang cach trugt tAm nhya sang phai. Khéi vuong di chuyen cung vai
tdim nhya nhung Van trén truc X. Néu gol ngranslatef() truéc glRotatef(), tim nhua di
chuyén sang phai, r0i méi quay quanh goc toa do co dinh trén ban. Nhu vay, khéi vudng
quay clng voi tim nhya s& nam dau do gitra cac truc X vay.

(Trong truong hop gdc toa do cue b, ta khong di chuyén tdm nhya, ma chi di chuyén
khéi vuong.)

8.2.Str Dung Cdc Stack Ma Trén:

S& that 1a hitu ich néu c6 kha ning thiét 1ap mot ma trin modelview 1am ma tran nén,
dung no dé thuc hién cac pheép bién hinh, rdi tra lai ma tran nén, theo trang thai ban dau
ctia n6. Vi dy ta muon thiét 1ap diém nhin IGc bat dau chuong trinh, sau d6 khong phai
quan tdm dén no nita. Nhung moi phép bién hinh duogc thuc hién sau khi thiét 1ap diém
nhin s& thay d6i ma tran modelview, ma ma tran ndy chaa phép bién ddi diém nhin. C6
nghia 12 phai khoi tao lai diém nhin & lan thay d6i canh ké tiép.
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/ Nhung OpenGL c¢6 cach dé luu trit va hoan tra néi dung mot ma tran, d6 1a sir dung cac
ck ma tran. Stack ma tran thi tuong tuy nhu stack ma may tinh str dung, nhung chura cac
o tri cho cac ma tran lién quan, thay vi cac kiéu dir liéu dung cho stack may tinh. Mbi

ma tran bién hinh c6 stack ma tran riéng. Dé luu ndi dung ma tran hién hanh, chi don
gian thuc hién 161 goi ham sau:
glPushMatrix();

Sau khi day ma tran hién hanh vao phia trén stack ma tran; ta c6 thé thuc hién moi
phép bién hinh ma khong lo ma tran gc bi bién d6i. Khi'muon tré lai ma tran gbc, 10 goi
sau dugc thuc hién:

glPopMatrix();

Ca hai ham trén déu khong co dbi sd. Chung ludn ludn tac dong dén ma tran hién duogc

chon. Vi du cac dong sau luu ndi dung ma tran modelview:
glMatrixMode(GL_MODELVIEW);
glPushMatrix();

Con cac dong sau luu ndi dung ma tran chiéu:

glMatrixMode(GL_PROJECTION);
glPushMatrix();

Str dung cac thao tac stack ma tran trén, ta d& dang thiét 1ap mot ma tran modelview co
s& dé dinh nghia mot diém nhin, va tra né vé khi can thiét. Khi bat dau chuong trinh
(trong chuong trinh MFC la ham OnCreate()), ¢&c 101 goi ham nhu sau:

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glFrustum(-1.0, 1.0, -1.0, 2.0, 9.0);
glViewport(0, 0, cx, cy);

glMatrixMode(GL_MODELVIEW);
glLoadldentity();
glTranslatef(0.0f, 0.0f ,-5.0f);

Bén dong dau tién thiét 1ap khong glan quan sat va viewport. Trong khi ba dong sau
dinh nghia diém nhin bang cach di'chuyén “mat “ 5 don vi theo chiéu 4m tryc Z. (Thuc
ra | di chuyén ra xa mét goc toa-dd cuc bo ciia bat ky d6i tuong nao duogc vé).

Dé v& canh ma khong lam thay d6i ndi dung ma tran modelview (1a ma tran dang chua
phép bién hinh thiét 1ap diém nhin), thi phai luu n6 trude khi thyc hién bat ky phép bién
d6i nao:

glMatrixMode(GL_MODELVIEW);
glPushMatrix();

glTranslatef(1.0f, 0.0f ,0.0f);
glRotatef(90.0f, 0.0f, 1.0f, 0.0f);
auxSolidCube(0.5f);
glTranslatef(0.0f, 0.0f ,1.0f);
auxSolidCube(0.5f);

glPopMatrix();

Doan ma trén luu ma tran modelview, thuc hién cac phép bién hinh can thiét dé v& di
tugng, sau do tra lai ma tran modelview, x6a moi phép bién hinh da thuc hién sau 1oi goi

Néu ban can file word? Xin hay nhap vao day!



http://kilobooks.com
http://kilobooks.com
http://kilobooks.com/showthread.php?t=2007

http://kilobooks.comn
THO VIEN NIEN TO TROC TUYEN

/ 3ushMatrix().’(7) lan thyc hién bién hinh tiép theo, phép bién hinh s& khong dnh hudng
i cac phép bien hinh trude. Nhu vay ta c6 the thay stack ma trén c6 gia tri 1on lao khi
b a0 giac chuyén dong OpenGL vi khi d6 cac phép bién hinh tuong ty nhau sé duoc

goi lap di lap lai vdi cac gia tri khac nhau.

MOi loai ma tran c6 stack ma tran riéng. Chang han ma'tran modelview c6 stack riéng,
va ma tran chiéu co stack riéng. Khi goi glPushMatrlx() thie chit 12 ban sao ctia ma tran
hién tai dugc ddy vao dinh stack ma tran cua riéng no, va ta ¢6 hai ma tran don vi trén
dinh stack. Khi goi glPopMatrix(), OpenGL loai b6 ban'sao, luc nay c6 thé d4 bi thay
d6i, va dé lai ma tran goc trén dinh stack.

Doan mi sau ddy thé hién mot nguoi may nhu hinh 8.9:

GLfoat material AmbDiffGreen[]={0.2f, 0.8f, 0.5f, 1.0f};
GLfoat material AmbDiffRed[]={1.0f, 0.0f, 0.0f, 1.0f};
GLfoat material AmbDiffGray[]={0.2f ; 0.2f, 0.2f, 1.0f};
GLfoat material AmbDiffBlue[]={0.0f, 0.0f, 1.0f, 1.0f};

//Save the base tranformatin.
glMatrixMode(GL_MODELVIEW);
glPushMatrix();

/[Draw the robot’s body
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_ DIFFUSE,
material AmbDiffGreen);
auxSolidCube(1.0f);
glTranslatef(0.0f, -1.1f ,0.0f);
auxSolidCube(0.9f);

//Draw the robot’s head

glTranslatef(0.0f, 2.1f ,0.0f);

auxSolidCube(0.75f);

glMaterialfv(GL_FRONT,GL_ AMBIENT_AND_DIFFUSE,
material AmbDiffGray);

glTranslatef(0.0f, -0.1f ,0.6f);

auxSolidCube(0.25f);

glTranslatef(-0.2f, 0.3f ,0.0f);

glMaterialfv(GL_FRONT,GL_AMBIENT_AND_ DIFFUSE,
material AmbDiffBlue);

auxSolidCube(0.2f);
glTranslatef(0.4f, 0.0f ,0.0f);
auxSolidCube(0.2f);

[/Isave the robot’s transformation.
glPushMatrix();

Néu ban can file word? Xin hay nhap vao day!



http://kilobooks.com
http://kilobooks.com
http://kilobooks.com/showthread.php?t=2007

http://kilobooks.comn
THO VIEN NIEN TO TROC TUYEN

//Draw the robot’s right arm.
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,
material AmbDiffRed);

glTranslatef(-0.7f, -1.2f ,0.0f);
glRotatef(90.0f, 0.0f ,0.0f, 1.0f);
auxSolidCylinder(0.15f, 0.8f);

glTranslatef(0.0f, 1.0f ,0.0f);
glRotatef(-45.0f, 0.0f ,0.0f, 1.0f);
auxSolidCylinder(0.15f, 0.8f);

glTranslatef(0.0f, 1.0f ,0.0f);

glRotatef(-45.0f, 0.0f ,0.0f, 1.0f);

auxSolidCylinder(0.15f, 0.8f);
/Irestore the body transformation.
glPopmatrix();

/[Draw the robot’s left arm.
glTranslatef(0.3f, -1.2f ,0.0f);
glRotatef(-90.0f, 0.0f ,0.0f, 1.0f);
auxSolidCylinder(0.15f, 0.8f);

glTranslatef(0.0f, 1.0f ,0.0f);
glRotatef(45.0f, 0.0f ,0.0f, 1.0f);
auxSolidCylinder(0.15f, 0.8f);

EMygl - DpenGL/NT Sample Application _ O '
File “iew PiwelFormat Help
glTranslatef(0.0f, 1.0f ,0.0f); T -
glRotatef(45.0f, 0.0f ,0.0f, 1.0f); geioln
auxSolidCylinder(0.15f,.0.8f);
/Irestore the base transformation. I - l
glPopMatrix(); Bl
\— —,
Hinh 8.9: Nguoi mdy OpenGL
L \ . Fieady [ [ )
Poan mé bat dau bang viéc dinh nghia cac

mang dung cho vat liéu doi tuong trong canh. Ma tran modelview dugc lya chon. Sau do6
ban sao cua n6 dugc day vao phia trén stack ma tran modelview. Nhu vay lac ndy trén
stack c6 hai ban sao ma tran bién do6i hién hanh (chtra phép bién d6i diém nhin dé dung &
moi chd trong chuong trinh).

Ké tiép doan ma goi glmaterialfv() dé thiét 1ap cac tinh chat vat liéu, va v& hai khoi
vudng thé hién than ngudi may. Khdi vudng thir hai dugc dat dudi khdi vudng thir nhat
bang phép tinh tién.
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Pé vé dau robot, trudc tién doan ma tinh tién theo phuong Y, rdi v& khdi vudng
n khoi vudng thtr nhat ctia phan than mat va miii dugc vé sau khi thiét 1ap cac tinh chat

~it liéu va thyc hién phép tinh tién.

Pén day, stack ma tran modelview chtra ma tran goc (1a ma tran chi c6 phép bién
d6i diém hinh ), va trén dinh cta no 12 ban sao ma tran gde.da dugc thay doi (chira phép
bién d6i diém nhin va phép bién hinh khac ). Do cac tay nguodi may dugc vé tuong quan
Vi than, nén doan ma goi glPushMatrix( ) dé luu trang thai hién tai cua phép bién doi.
Nhu vay, stack ma tran modeliview bdy gid chira mot ma-trdn gbc, va hai ban sao phép
tinh tién hinh nguoi may.

Tiép theo viéc v& canh tay trai bat dau bang ham glMaterialfv( ) dé xac dinh tinh
chat vat liéu mot phép tinh tién va mot phép quay thiét 1ap ma tran modelview dé vé doan
thir nhit tai mot géc chinh xac véi than va loi goirauxSolidCylinder( ) thuc su v€ doan
tay nay. Cac doan cOn lai ciia tay trai dugc v& voi phép tinh tién va quay tuong ty.

Sau khi hoan tat viéc vé canh tay tri, 10i goi glPopMatrix ( ) loai bo ma tran dang
chta cac phép bién hinh ding cho canh tay trai ra khoi stack ma tran, khoi phuc lai trang
thai ma tran sau khi vira v& song than va daungudi may. Roi doan ma vé tiép canh tay
phai. Cudi ciing glPopMatrix () dugc goi dé stack ma tran chi con chira ma tran gbc.

8.3. Tao Ao Gidc Chuyén Déng Véi OpenGL:

Céc canh 3- D s& tré nén séng dong khi bo-dém doi dugce dung. Va trong truong hop
nay, stack ma tran dat biét hiru dung.

8.3.1. Gid¢i Thiéu Bo Pém Daoi:

Viéc thiét ké 4o giac chuyén dong nhip nhang luon la sy thach thirc di véi nguoi lap
trinh. Trude ti€n, chuong trinh phai c6.kha nang vé 30 hinh (hay “khung™) trong mot
gidy, dé tao su chuyen dong uyen chuyen Piéu nay doi hoi phan cu’ng 6 toc do cao va
chuong trinh duoc thiét ké tt. Ké tlep, moi viéc phai vé khuat va m01 khung hinh phai
tao duoc su chuyén dong d6i voi matngudi diung. May thay, van dé téc do ngay cang tro
nén it quan trong khi may tinh ngay cang nhanh hon. Con giai phap cho van dé thtr hai 1a
st dung bo dém doi .

V6i bo dém doi, hai ving nhédugc st dung dé tao ao giac chuyén dong. Mot ving
chira anh trén man hinh. Trongthoi gian viing bd dém nay dang duoc thé hién, khong
lénh v& ndo dugc dung dé stra d6i né. Ving thir hai dugc st dung dé chuong trinh vé
vao, nhung khong dugc thé hién trén/man hinh. Nén nguoi ding khong thiy céac thao tac
v&. Sau khi viéc v& hoan tat, chuong trinh chi don gian hoan doi cac b dém.

8.3.2. Bo Pém DPoi Trong OpenGL:

Trong OpenGL, cacbd dém trong bo dém d6i dugc goi 1a bo dém trude (b6 dém
khong thy dugc). Khi thiét 18p'bo dém doi OpenGL, moi 1énh v& s& ludn ludn dén bd
dém sau hién hanh, nhu viy ngudi dung s& khong thay thao tac v&. Khi chuorng trinh vé
xong anh, né hoan d6i bo'dém trudc va sau dé 1am xuat hién anh moi trén man hinh. Sau
d6 chuong trinh tao khung hinh ké t1ep trong bd dém sau méi, roi lai hoan ddi cac bo
dém. Qua trinh nay tlep dién trong sudt toan bo thoi gian o giac chuyen dong dugc thuc
hién, va viéc hoan dbi gita cac bo dém dugc thyc hién nhiéu lan trong gidy.
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/B.3.3. Sir Dung B6 Pém Poi: ‘
Mac du viéc quan ly bd dém doi 1a ky thuat k}lé trong lap trinh do hoa thong thuong
penGL thyc hién di€u d6 chi voi hai thay d6i nho trong chuong trinh. Trudc tién

OpenGL phai duoc thong bao thiét 1ap méi truong bd dém do6i. Viéc nay dugc thyc hién
bang cach thém cd PFD DOUBLEBUFFER vao thanhphian dwFlags cua cau tric
PIELFORMATDESCRIPTOR nhu sau:

PIXELFORMATDESCRIPTOR pfd =

{
sizeof(PIXELFORMATDESCRIPTOR), //Kich thude ciu tric.
1, /1S6 version cta ciu tric.
PFD_DRAW_TO_WINDOW | /I cac co thudc tinh
PFD_SUPPORT_OPENGL |
PFD_DOUBLEBUFFER,
PFD_TYPE_RGBA,
24, I 24 bit mau
0,0,0,0,0,0, /1 khong chen lwa céc ché do.
0,0,0,0,0,0,0,0
32 Il by dém chiéu sau 32 bit
0,0, // khéng dung bo dém stencil hay bo dém phu trg
PFD_MAIN_PLANE,  //kiéu 16p chii'yéu
0,
0,0,0
Y

Nhu vdy, ta  chi don gian su dung phép toan OR co
PFD_DOUBLEBUFFER Vi c4c ¢ khac trong thanh phan cau trac dwFlags.

Mot thay d6i khac can co 10i goirham SwapBuffers() sau khi chuong trinh v& xong
hinh méi. Loi goi nay doi bo dém-sau (1 bo dém vira dugc vé vao) thanh bo dém trude,
va nhu vay nguoi ding thay dugc hinh méi. Con bo dém trude trd thanh bo dém sau, va
moi 1énh v& trudc 101 goi SwapBuffers() ké tiép sé co tac dung voi no.

8.4.Tong Két:

Viéc sap xép cac hinh dang vao mét canh 3-D chi 1a van dé sir dung cac phép tinh tién
va quay dé dinh vi timg dodi tuong.

Pé dé dang {tudng tugng ve phep bién hinh yéu cau, thi ta dung cac gdc toa do thé gidi
va cuc bd. Piéu quan trong phai ghi nhé mdi phép bién hinh dugc thyc hién s& trd thanh
mot phan ctia ma tran modelview hién hanh. Cac phép bién hinh nay tiép tuc co tac dung
cho dén khi ma tran bj x6a, bang 10i goi glLoadIdentity() hay bang cach khoi phuc ma
tran duoc luu gilr trong stack ma tran.

Pé tao mot canh chuyén doéng, OpenGL dung bo dém doi. Trong do, bd dém trudc
chtra canh dang duogc thé hién trén man hinh, con bd dém sau chta canh dang duoc vé.
Viéc hoan doi giita cac bd dém s& chuyén canh mdi ra man hinh.

Chuwong 9: Anh Va Gin Ciu Tric:
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/[Trong lap trinh d6 hoa thuong phai giai quyét cac anh c¢6 nhiéu chi tiét hon 1a ta c6 thé
v6i OpenGL. Vi du nhu mac du ¢6 thé mot hinh chir nhat thé hién mat ban, nhung da
=c dugc dién day khong c6 cac chi tiét nhu 1a thé go, dé c6 thé thé hién do 1a mat ban.

Pé cung cip cac chi tiét nhu viy, ta sir dung cac anh OpenGL dé thuc hién gan cau tric
(texture mapping) cho cac ddi tugng.

Nhung trude khi tim hiéu texture mapping, ta can biét vé'cac anh OpenGL va céch sir
dung céc bitmap doc - lap - v6i - thiét- bj (DIBs, device — independent bitmaps). Hai
kiéu dit liéu d6 hoa ndy cho phép tao cac hinh anh bang cach sao chép cac hinh chit nhat
tr by nho, hay vé chiung bing mot chuong trinh v&. Métkhi co cac anh trong bo nhd, ta
c6 thé str dung chung dé nang cap cac canh 3-D.

Chuong trinh nay trinh bay:

» Bitmap va anh OpenGL.

> Lam thé nao dé nap bitmap doc - lap -Véi - thiét bi.

> Bang danh sach mau va cac phuong thire.chuyén doi pixel.
> Céch thiét 1ap texture mapping OpenGL.

» Céch thyc hién texture mapping mot-da giac

9.1.Bitmap va dnh OpenGL.

OpenGL hd tro hai loai d6i twong dd hoa. Loai dau tién 12 bitmap, 1a2 mot mask don sic
ding tao ca thé don gian nhu cac ky ty trong mét font. Loai tht hai 13 anh, 13 bitmap day
mau sic, va cd thé chira dyng mot hinh twong hay mot buc tranh day du chi tiét.

Khong may la c&c loai may khac nhauduwu trir anh theo cac cach khac nhau. Do la thu
vién chuan, OpenGL phai c6 cach hd tro bat cir kiéu luu trir hinh anh nio, nén né dinh
nghia mot s6 hing kiéu pixel nhu & bang 9.1.

Bang 9.1: Cdeé hang so kiéu pixel OpenGL

Hang s6 Y nghia

GL_ALPHA MOi pixel 14 mot phan tir mau alpha

GL BLUE MOi pixel 14 mot phan tir mau xanh duong

GL_COLOR_INDEX MOi pixel 1a mot chi s6 mau

GL_DEPTH COMPONENT | Mdi pixel 12 mot phan tir chiéu sau

GL_GREEN MOi pixel 14 mot phan tir mau xanh 14

GL_LUMINANCE MOi pixel 14 mot phan tir luminance

GL_LUMINANCE_ALPHA | M&i pixel 12 mot phan tr mau alpha va luminance

GL_RED M®i pixel 14 mot phan tir mau do

GL_RGB MOi pixel 14 mot phan tir mau do, xanh 14, xanh lyc

GL_RGBA Mbi pixel 12 mot phan tr mau do, xanh 14, xanh
luc,va alpha

GL_STENCIL INDEX MOi pixel 1a mot chi so stencil

Ngoai ra, kich thudedir liéu thé hién mot phan tir anh don thi thay doi gitta cac anh
va gilta cac mdy, nén OpenGL dinh nghia mot s0 hang ki€u dir liéu nhu ¢ bang 9.2.
Bdng 9.2: Cac hang so kiéu dir lieu OpenGL
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/ing s6 Y nghia

| BITMAP S6 nguyén 8-bit khong dau chira dit lidu bit don
| BYTE S6 nguyén 8-bit c6 dau

GL FOAT Dau cham dong do chinh xac don

GL_INT S6 nguyén 32-bit c6 dau

GL_SHORT S6 nguyén 16-bit c6 dau

GL_UNSIGNED BYTE S6 nguyén 8-bit khong.dau

GL_UNSIGNED INT S6 nguyén 32-bit khong dau

GL_UNSIGNED SHORT S6 nguyén 16-bit khéng dau

9.1.1.Poc Anh OpenGL.:

OpenGL cung cidp ba ham co ban dé thao tac dir liéu anh: glReadPixel(),
glDrawPixel(), va glCopyPixels(). Ham glReadPixel() sao chép hinh chir nhat tir bd dém
mau va luu trir dit liéu trong bd nhé. Vi du cac dong.sau dinh nghia kho chira anh va doc
dir liéu anh tir bo dém mau hién hanh vao kho:

Glubyte image[64][64][3];
glReadPixels(0, 0, 64, 64, GL RGB, GL_UNSIGNED BYTE, image)

Poan ma trén dinh nghia kho nhur mangba chiéu luu trir anh 64x64 gdm ba thanh phan
pixel, trong truong hop nay la cac gia tri RGB."Ham glReadPixels() doc dit li¢u anh tr
bo dém mau va luu trir trong mang image[][][]. Bay db1 s6 cua ham 14 cac toa 46 X, Y
cua goc trai dudi hinh chir nhat, chleu rong va chiéu cao ctia hinh chit nhat, kiéu pixel va
kiéu dit liéu cua pixel duogc doc, cudi cungladia chi luu triv dir liéu anh. Loi goi trén doc
Mot anh 64x64 tir goc trai dudi cua bo dém mau. Anh nay dugc thé hién béi cac phén tur
mau do, xanh 14, va xanh lyc luu trit nhu cac byte khong dau.

9.1.2.Vé Anh OpenGL:
Mot khi da c6 dit liéu anh trong bo nhd, c6 thé dung ham glDrawPixel() dé thé hién dir
licu 18n man hinh. Anh da lua bang doan ma trudc dugc thé hién véi 16i goi nhu sau:
glDrawPixels(64, 64, GL_RGB,; GL_USIGNED_BYTE, image );

Ham glDrawPixels() thé hién anh tai vi tri raster hién tai. Nam d6i s6 ctia ham 1a chiéu
rong va chiéu cao anh, kiéu pixel-va kiéu dit liéu cua dit liéu anh va dija chi anh.

Pé kiém soat vi tri raster:ma tai d6 glDrawPixel() thé hién dit liéu anh, ta dung ham
glRasterPos3f() nhu sau:

glRasterPos3f(1.0f, 1.0f, 0.0f);

Ham nay thiét 1ap ¥i-trf raster hién hanh bang ba d6i s6 X, Y, Z. Céac gia tri ndy khong
phai 1 cac toa do man hinh nhu trong ham glReadPixels(), ma la cac toa 46 Pé cac dugc
bién doi sang toa do man hinh bai cic phép bién hinh ddi twong va phdi canh.
glRasterPos() c6 24 phién ban.

9.1.3.Tim Hiéu Thao Tac Anh:
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‘Poan mé sau tao mdt anh RGB trong bd nhd, thé hién anh & goc dudi trai cira s0, sao

ép anh vao mot viing nhé khac, va thé hién ban sao & goc trén phai cira sé nhu hinh
‘I .

Glubyte image1[64][64][3];
Glubyte image2[64][64][3];

for (inti=0;1<64; i++)
for(intj = 0; ] <64; j++)
{
imagel[i][j][0]=(GLubyte) O;
imagel[i][j][1]=(GLubyte) O;
imagel[i][j]1[2]=(GLubyte) (255-i*3.5);
}
glRasterPos3f(-1.0f,- 1.0f, 0.0f);
glDrawPixels(64, 64, GL_RGB, GL_UNSIGNED_BYTE, imagel);
Glint rasPos[4];
glGetintegerv(GL_CURRENT_RASTER_POSITION, rasPos);
glReadPixels(rasPos[0],rasPos[1],64,64,GL_RGB,
GL_UNSIGNED_BYTE, image2);
glRasterPos3f(1.0f, 1.0f, 0.0f);
glDrawPixels(64, 64, GL_RGB, GL_UNSIGNED_BYTE, image2);

glFlush(); el :

File Wiew Pixel Fomat Help

Hinh 9.1: doc va vé

cac danh Op'en GL .

Vong lap for trong doan.ma trén tao mot anh tir cac dudng thang xanh duong xép
tir sang tai day dén dam édinh. (Anh duogc luu trir ddo nguoc trong bd nhd, nén cac byte
dau tién trong mang s& & day anh). Sau khi tao anh, doan ma thiét 1ap vi tri raster va vé
anh tai vi tri moi.

Pé sao chép anh, chwong trinh can biét cac toa d6 ctra sd cia anh. Nhung
glRastePos3{() su dung cactoa do dé cac. Vay 1am thé nao dé biét cac toa do dé cac duoc
bién d6i sang cac toa d6 man hinh ra sao? Piéu d6 dugc thyc hién nho ham
gIGetInteger() v6i d6i s6 1a hang GL CURRENT RASTER POSITION va dia chi cua
mang bon phan tir, ma & d¢6 ham lwu trit vi tri raster hién hanh trong toa do cira so.
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/' Bau khi cac toa do cira s6 cua anh, doan ma doc anh vao mang tha hai, image[][][]. Sau
thiét 1ap lai vi tri raster va thé hién anh mdi, ching t6 ban goc thyc sy dugc sao chep.

4t nhién gia thuyet rang khong gian quan sat va diém nhin dugc thiét lap ding dan. Néu
khong ta s& thay gi trén man hinh.

9.1.4.Sao Chép Anh OpenGL.:

Ham glCopyPixels() cho phép sao chép anh tir noi nay sang nei khac trén man hinh ma
khéng can trude d6 phai doc anh vao bo dém. C6 thé ndiloi goi glCopyPixels() tuong tur
nhu 101 goi ca hai ham glReadPixels() va glDrawPixels(), ma khong doi hoi kho chira
phu tro. Néu str dung glCopyPixels(), doan ma trén duoc viét lai nhu sau:

Glubyte image1[64][64][3];

for (inti=0;1<64; i++)
for(intj = 0; ] <64; j++)
{
imagel[i][j][0]=(GLubyte) O;
imagel[i][j][1]=(GLubyte) O;
imagel[i][jl[2]=(GLubyte) (255-i*3.5);
imagel[i][j1[3]=(GLubyte) 1;
}
glRasterPos3f(-1.0f,- 1.0f, 0.0f);
glDrawPixels(64, 64, GL_RGB, GL_UNSIGNED_BYTE, imagel);
Glint rasPos[4];
glGetintegerv(GL_CURRENT_RASTER_POSITION, rasPos);
glRasterPos3f(1.0f, 1.0f, 0.0f);
glCopyPixels(rasPos[0], rasPos[1], 64, 64, GL_COLOR);

glFlush();

Phién ban nay ngan hoi va y8u-cau bd nh¢ it hon. Ham glCopyPlxels() 6 cac d6i s 1a
C4C toa do cir s6 X, Y ctia hinh chit nhat duoc sao chép, chiéu rong va chiéu cao ctia hinh
chit nhat, va kiéu dit liéu sao chép. Kiéu dir lidu sao chép co thé 1a GL_COLOR,
GL_DEPTH, hoac GL_STENCIL. Trong truong hgp GL COLOR, OpenGL sao chép
hinh chit nhat nhu 1a dit lidu GL/RGBA hay GL COLOR INDEX, tly thudc ché do
mau hién hanh cua hé théng. Trong cic truong hop khac, OpenGL sao chép hinh chir
nhat nhu 1a dir licu GL DEPTH _COMPONENT hay GL__STENCIL INDEX.

Nhu vay xtr 1y anh QpenGL thi kha dé&. Nhung viéc thé hién bitmap Windows thuong
xay ra hon viéc thé hién dnh OpenGL. Do d6, phan tiép theo 14 trinh bay cach tai bitmap
Windows vao bo nhd, noi OpenGL s& duge ding dé thao tac chung.

9.2.Bitmap Phuc Thuéc Thiét Bi Va Bitmap Péc Lap Véi Thiét Bi:
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/Khi lap trinh trong Windows, bitmap ¢ khap noi, do dinh dang BMP 1a dinh dang d0
a duy nhat ma Window ho trg truc tiép. Cac ham nhu CreateBitmap(), LoadBitmap(),
£tchDIBIts() va BitBIt() trong lap trinh Windows cho phép tao, tai hay thé hién bitmap

I&n man hinh. Trong khi khng c6 ham tuong tu cho ca kiéu dang d6 hoa khéc.
C6 hai loai windows bitmap:

e Bitmap phu thudc thiét bi (Device dependent bitmap) 1a cac anh dd hoa chi
c6 thé hién trén mot loai thiét bi vat Iy duy nhét. Vi du cac ham Windows
nhu CreateBitmap() va LoadBitmap() tao trong bo nhd mot anh bitmap
twong thich vai thiét bi nhat dinh, thuong1aman hinh. Cac loai bitmap nhu
vay d6i khi duoc goi 12 GDI bitmap, do giao dién thiét ké ¢6 hoa Windows
c6 thé thao tac chiung mot cach tryc tiép. Bitmap phu thudc thiét bi dugc luu
trit ma khong cé bang danh sach mau(color table), do ching st dung mau
cta thiét bi ma chdng két hop. Ngoai'ra, bitmap phu thudc thiét bi chi tri ngu
trong bo nhd, chtr khong thé toa file trén dia.

e Bitmap doc lap véi thiét bi (Device independent bitmap, DIB) 14 cic anh dd
hoa c6 thé thé hién trén nhiéu loai'thiét bi vat 1y khac nhau. Cac loai bitmap
nay mang theo bang danh sich mau dé thiét bi hién hanh st dung khi thé
hién chung. Nhu vdy cac thé hién cua-bitmap doc 1ap vai thiét bi trén cac
thiét bi khac nhau 13 nhu nhau. Vi du thé hién cia mot bitmap ddc lap véi
thiét bi trong Windows hay DOS hay OS/2 s& nhu nhau. Do bitmap ddc lap
V&i thiét bi co tinh co dong gilra cae-hé thong, chiing thuong ¢ dang file trén
dfa. Vi du c6 thé tim thay trong'thuy muc Windows, nhiéu file c6 phan mé
rong BMP, 14 cac bitmap doc lap véi thiét bi. Co thé toa cac bitmap doc lap
véi thiét bi bang cach st dung cac loai chwong trinh vé khic nhau, ké ca
Windows PaintBrush, haysirdung phan bién soan bitmap cta Visual C++.

9.3.Dinh Dang DIB:

Du luu trit trén dia hay trén bo nhé thi cau tric ciia DIB khong thay doi. Mot DIB duoc
tao thanh tir nhiéu kiéu cau tric khac nhau ndi tiép nhau. Cac kiéu ciu tric ndy bao gom
BITMAPFILEHEADER, BITMAPINFO, BITMAPINFOHEADER, va RGBQUAD.

9.3.1.Céu Triic BITMAPFILEHEADER:

Khoi dau mot DIB file 1a cdu trac BITMAPFILEHEADER, duoc dinh nghia boi
Windows nhu sau:

Typedef struct tagBITMAPFILEHEADER

{
WORD  bfType;
DWORD bfSize;
WORD  bfReservedl;
WORD bfReserved?2;
DWORD bfOffBits;

} BITMAPFILEHEADER,;
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/Cau tric ndy bat ddu mot file DIB trén dia, nhung khong can thiét trong truong hop
[(map trong b nhé. Thanh phan dau tién cta cau trac,bfType 18 ma ASCII cua cac chir

i BM, cho biét file 1a bitmap. Trong hé thép lyc phan, dfType 1a 4D42. V6i cac gia tri
khaC file khdng phai l1a bitmap. Thanh phan thir hai, bfSize la kich thude file bitmap tinh
theo byte. Tuy nhién, do su khong rd rang trong tai liéu Windows gbc, bfSize thi khong
dang tin cdy va co thé b6 qua. Ngodi ra, thanh phan bfOffBits chira sd byte tir dau bitmap
file dén dir liéu bitmap.

Bang 9.3 Ciu triic BITMAPFILEHEADER

Thanh phan Kiéu dit lidu M6 ta

BfType WORD Chura gia tri ASCII cua céc chir cai BM
BfSize DWORD Kich thudc file

BfReserved1 WORD Bang 0

BfReserved? WORD Bang 0

BfOffBits DWORD S6 byte tir dau file dén dir liéu bitmap

9.3.2.Chu Tric BITMAPINFO: ,
Theo sau cau trac BITMAPFILEHEADER 1a caw tric BITMAPINFO, dugc Windows

dinh nghia nhu sau:

Typedef struct tagBITMAPINFO

{
BITMAPFINFOHEADER bmiHeader;

RGBQUAD bmiColors[1];
}BITMAPINFO;

Ciu tric ndy gdom mot header, thé~hién bdi cdu tric BITMAPFINFOHEADER,
va mot bang danh sach mau /(color table), thé hién béi mdt mang cua cau trac
RGBQUAD.

9.3.3.Chu Triic BITMAPFINEFOHEADER:

Céu tric BITMAPFINFOHEADER duoc Windows dinh nghia nhu sau:
Typedef struct tagBITMAPFINFOHEADER

{

DWORD biSize;

DWORD = biWidth;
DWORD.. biHeight;
DWORD biPlanes;
DWORD " biBitCount;
DWORD  biCompression;
DWORD biSizelmage;
DWORD biXPelsPerMeter;
DWORD biYPelsPerMeter;

THO VIEN NIEN TO TROC TUYEN
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DWORD biClrUsed:;
DWORD biClrimportant;
} BITMAPFINFOHEADER,;

biSize chira kich thuéc ciia cdu trac BITMAPFINFOHEADER, thudng 12 40 byte.
biWidth va biHeight 1a chiéu rong va chiéu cao bitmap theo pixel. biPlanes luén ludn
bang 1. biBitCount biéu thi s6 bit trén mot pixel, c6 thé 1a 1, 4, 8, hay 24, twong ung vai
anh don sic, 16 mau, 256 mau hay 16.7 triéu mau.

biCompression cho biét kiéu nén duoc ding véi-anh bitmap, véi 0 13 khéng nén, 1
twong tng kiéu nén RLE-8, va 2 tuong (mg kiéu nén RLE-4. R4t hiém khi nén DIB, ma
thuong 1a biCompression mang gia tri 0.

biSizeImage 1a kich thudc bitmap theo byteva chi dung bitmap nén. Gia tri nay
lwu tam dén s6 byte trong mdi dOng cua bitmap phai ludn 12 boi s cua 4. Néu can cac
byte trong s& dugc dém vao dong dé dam bao diéu d6. Tuy nhién trir khi viét chuong
trinh tao file DIB, ta khong phai xtr 1y viéc thém vai dong va su phurc tap ctia ma sinh ra
tur no.

Céc thanh phan biXPelsPerMeter va biXPelsPerMeter chira sé pixel ngang va doc
trén mét, nhung thu’omg thiét 1ap bang 0. biClrUsed va biClrimportant chia tong 50 mau
dung trong bitmap va sO mau quan trong trong bitmap, cling thuong thiét lap bang 0.

Cha y rang cac thanh phan cia ciu trac BITMAPFINFOHEADER sau biBitCount
thuong bang 0, nén khi doc cau tric tir file, ¢6.thé bé qua cac gid tri ndy. Pidu can biét
la cach tinh cac gia tri can thiét nhu s maurding trong anh va cach luu trir chung trong
cac thanh phan thich hop dé truy xuat vé sau.

Bang 9.4 Cawtriic BITMAPFINFOHEADER

THO VIEN NIEN TO TROC TUYEN

Thanh phan Kiéu dir lisu | M0 ta

BiSize DWORD Kich thudc cau tric theo byte ( 40 byte)
BiWidth DWORD Chiéu rong bitmap theo pixel

BiHeight DWORD Chiéu cao bitmap theo pixel

BiPlanes DWORD Luén ludn bang 1

BiBitCount DWORD S6 bit cia mot pixel. La 1, 4, 8, hay 24
BiCompression DWORD Kiéu nén:0 =khong nén, 1=RLE-8, 2=RLE-4
BiSizelmage DWORD Kich thudc bitmap theo byte
BiXPelsPerMeter | DWORD S6 pixel ngang trén mét
BiYPelsPerMeter | DWORD S6 pixel doc trén mét

BiClrUsed DWORD S6 mau duoc ding

BiClrImportant DWORD S6 mau quan trong

9.3.4.Chu Tric RGBQUAD:

Cau traic RGBQUAD dugc Windows dinh nghia nhu sau:

Typedef struct tagRBGQUAD

{
BYTE

rgbBlue;
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BYTE rgbGreen;
BYTE rgbRed;

BYTE rgbReserve;
}RGBQUAD;

Céu trac ndy chira cudong do cac thanh phan mau do, xanh duong, xanh luc. Mdi mau
trong DIB duoc thé hién bdi mot cau traic RGBQUAD. Tirc 1a bitmap 16 mau (4 bit) c6
mét bang danh sich mau gém 16 cau traic RGBQUAD. Trong khi bitmap 256 mau (8 bit)
c6 mot bang danh sach mau gém 256 cau tric RGBQUAD. Ngoai trir anh 24 bit mau thi
khong co bang danh sach mau.

Sau cdu trac BITMAPINFO cia DIB 13 dit lidu anh. Kich thudc dit lidu tit nhién phu
thuge kich thudc anh. Hinh 9.2 thé hién toan bo botri ctia mot DIB file.

BitmapFileHeader
BitmaplInfoHeader
Rgbquad[256]
Image Data

Bitmapinfo

Hinh 9.2 Céau triic DIB

9.4.Gigi Thiéu Lop CDib:

Mic du Visual C++ md ta 16p cho nhiéu déirtuong dd hoa, nhung khong co 16p ndo
cho DIB. V&i mot 16p dé quan 1y DIB s& gitip:to chirc mé vao cac module st dung nhiéu
lan. Do d6 ta s& xdy dung mot 16p dongian, vai tén goi Cdib, dé doc cac CDib tir dia vao
b nhd, va tra vé thong tin quan trong vé DIB:

9.4.1.Giao dién l¢p CDib:
Giao dién 16p CDib duogc thé hién boi header file trong bang ké 9.1 nhu sau:
Bang k& 9.1: CDib.h
#ifndef _ _CDIB_H
#define __CDIB_H

class CDib : public CObject

{

protected:
LPBITMAPINFOHEADER m_pBminfoHeader;
LPBITMAPINFO m_pBminfo;
LPBITMAPFILEHEADER m_pBmFileHeader;
BYTE* m_numCaolors;
RGBQUAD* m_pRGBTable;
BYTE* m_pDibBits;

public:
CDib(const char* fileName);
~CDib();
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DWORD GetDibSizelmage();
UINT GetDibNumColors();

UINT GetDibHeight();

UINT GetDibWidth();

LPRGBQUAD GetDibRGBTablePtr();
LPBITMAPINFO GetDiblInfoPtr();
LPBITMAPINFOHEADER GetDibInfoHeaderPtr();
BYTE* GetDibBitsPtr();

protected:
void LoadBitmapFile(const char* fileName);

)
#tendif

Céc thanh phan dit liéu 16p CDib hau hét & cac con tro tré dén cac phan khac nhau
DIB. Cac con tro nay chira dia chi cac cdu trac BITMAPINFO, BITMAPFILEHEADER,
va BITMAPINFOHEADER, ciing nhu dia chi bang danh sach mau va dir liéu anh.
Thanh phan m_numColors chira sé mau trong DIB.

Nhu hau hét cac 16p, CDib c6 ham tao va ham huy. Theo khai bdo ham tao, mot ddi
tugng CDib dugc tao bang cach truyén tén file caa bitmap cin tai cho ham.

Lép CDib mo ta tim ham thanh vién chung, cho phép ta duoc thong tin quan trong vé
Dib sau khi tai n6. Bang ké 9.5 liét ké cac ham trén va nhiém vu cua ching.

Cubi cung ham thanh vién protected LoadBitmapFile() cua 16p CDib duge dung goi
noi bo dé tai file DIB. Ham nay khongthe goi truc tiép.

Bdang k& 9.5: Cac ham thanh vién chung cua lop CDib

Tén ham MO0 ta

GetDibSizelmage() Tra vékich thudc anh theo byte

GetDibWidth() Trawvéchiéu rong DIB theo pixel

GetDibHeight() Tra vé chiéu cao DIB theo pixel

GetDibNumColors() Tra vé so mau trong DIB

GetDibInfoHeaderPtr() | Tra vé con tréo tr6 dén cau traic BITMAPINFO
HEADER

GetDiblInfoPtr() Traweé con tro tréo dén cau trac BITMAPINFO

GetDibRGBTablePtr() Tra vé con tro tro dén bang danh sach mau

GetDibBitsPtr() Tra vé con tro tré dén dir liéu anh

9.4.2.Lap Trinh L'ép CDib:
Poan mé trong CDib.cpp & bang ké 9.2 dinh nghia 16p CDib.

Bang k& 9.2: CDib.cpp
T
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/[ CDib.cpp : implementation file
|
#include "stdafx.h"
#include "DibView.h"
#include "CDib.h"
#include "windowsx.h"
||
/I CDib ::CDib()
i
CDib::CDib(const char *fileName)
{
/Noad the bitmat and initialize the class's data members.
LoadBitmapFile(fileName);
}
|
/I CDib ::~CDib
i
CDib::~CDib()
{
/[Free the memory assigned to the bitmap.
GlobalFreePtr(m_pBminfo);
}
|
/I CDib ::LoadBitmapFile()
e
void CDib::LoadBitmapFile(const char *fileName)
{
/[Construct and open a file-object
CFile file(fileName, CFile::modeRead);
//Read a bitmap's file header into memory
BITMAPFILEHEADER bmFileHeader;
file.Read((void*)&bmFileHeader,sizeof(bmFileHeader));

//Check whether the file is really a bitmap
if(bmFileHeader.bfType!=0x4d42)
{
AfxMessageBox("' Not a bitmap file");
m_pBmFileHeader=0;
m_pBmIinfo=0;
m_pBmIinfoHeader=0;
m_pRGBTable=0;
m_pDibBits=0;
m_numColors=0;

¥
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1l
else
{ /ICalculate the size of the DIB,which is the

/I file size minus the size of the file hear
DWORD fileLength=file.GetLength();
DWORD dibSize=fileLength-sizeof(bmFileHeader);
/I Allocate enough memory to fit the bitmap.

BYTE* pDob=(BYTE*)GlobalAllocPtr(GMEM_MOVEABLE,dibSize);

//Read the bitmap into memory and close the file.
file.Read((void*)pDib,dibSize);
file.Close();

/nitialize pointer to the bitmap's

/land BITMAPINFOHEADER structures.
m_pBmIinfo=(LPBITMAPINFO) pDib;
m_pBmIinfoHeader=(LPBITMAPINFOHEADER) pDib;

/[Calculate a pointer to the bitmap's color table.
m_pRGBTable=(RGBQUAD*)(pDib + m_pBminfoHeader->biSize);

//Get the number of colors in the bitmap.
int m_numColor = GetDibNumCaolors();

/[Calculate the bitmap image's-size.
m_pBmInfoHeader->biSizelmage = GetDibSizelmage();
//Make sure the biClrUsed field is initialized property.
if(m_pBminfoHeader->biClrUsed ==0)
m_pBmIinfoHeader->biClrUsed=m_numCaolors;
/[Calculate a pointer to the bitmap's actual data.
DWORD clrTableSize = m_numColors * sizeof(RGBQUAD);
m_pDibBits = pDib + m_pBmInfoHeader->biSize + clrTableSize;

¥

¥
T T |

// CDib ::GetDibSizelmage()

T T

DWORD CDib::GetDibSizelmage()

{
//if the bitmap's biSizelmage field contains
if(m_pBminfoHeader->biSizelmage ==0)
{ /IGet the width in bytes of a single row.
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DWORD byteWidth=(DWORD) GetDibWidth();

//Fet the height of the bitmap.
DWORD height=(DWORD) GetDibHeight();

//Multiply the byte width by the number of rows.
DWORD imageSize = byteWidth * height;

return imageSize;

}
/[Otherwise, just returnthe size stored in the-BITMAPINFOHEADER structure.

else
return m_pBmInfoHeader->biSizelmage;
}
T
// CDib ::GetDibWidth()
T
UINT CDib::GetDibWidth()

{
return(UINT)m_pBmInfoHeader->biWidth;

¥

UINT CDib::GetDibHeight()

{
return(UINT)m_pBmInfoHeader->biHeight;

}
LT
/I CDib ::GetDibNumCaolars()
I L T

UINT CDib::GetDibNumColors()
{
if((m_pBmIinfoHeader->biClrUsed ==0) &&(m_pBmIinfoHeader-
>biBitCount<9))
return(1<< m_pBminfoHeader->biBitCount);
else
return(intym_ pBmIinfoHeader->biClrUsed ;
}

T T
// CDib ::GetDibInfoHeaderPtr()
T

LPBITMAPINFOHEADER CDib::GetDibInfoHeaderPtr()
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{

return m_pBmInfoHeader;

¥
// CDib ::GetDiblInfoPtr()

LPBITMAPINFO CDib::GetDiblInfoPtr()
{

return m_pBmlInfo;
¥
T
// CDib ::GetDibRGBTablePtr()
U T

LPRGBQUAD CDib::GetDibRGBTablePtr()

{
return m_pRGBTable;

¥
T T
// CDib ::GetDibBitsPtr()
Tl

BYTE* CDib::GetDibBitsPtr()

{
return m_pDibBits;

¥

9.4.3.T4ai DIB Vao Bo Nh¢:

http://kilobooks.comn
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Mot d6i twong CDib duogc tao bang 101 goi ham tao vai tén file DIB muén tai. Ham tao

truyén tén file nay dén ham thanh vién protected LoadBitmapFile() 12 ham thuc sy tai
bitmap. LoadBitmapFile() tao mé.cho 16p CDib. Cac ham thanh vién CDib khéc tra vé
cac gia tri dugc tinh téan boi LoadBitmapFile().

Trude tién LoadBitmapFile() xay dung mot dbi tuong Cfile:

CFile file(fileName, CFile::modeRead);

Dong ma nay khong chi xay.dung d6i tuong CFile tén Ia file, ma con mo file (tén file

BITMAPFILEHEADER bmFileHeader;

dugc truyén trong ddi s6 fileName) trong ché do chi doc (read-only).
Tiép theo ham khai bdo mot cau trac BIMAPFILEHEADER va doc header file cua
DIB vao cau truc:

file.Read((void*)&bmFileHeader,sizeof(bmFileHeader));
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/Ham thanh vién Read() cta d6i tuong CFile yéu cau hai d6i sé gdm con trd tro g‘ién bd
m luu trir dit liéu va kich thudc bo dém. Trong truong hop nay bd dém la cau tric
— TMAPFILEHEADER.

Sau do qheader file cua DIB duoc luu trir trong caflu trac me ileHeader. Nhiém vu dau
tién l1a kiém tra file m& c6 phai la bitmap khdng, bang cach kiém tra thang phan bfType
cd mang gid tri thap luc phan 0x4D42 (md ASCII cta cac chii cai BM) khong:

if(omFileHeader.bfType!=0x4d42)
{
AfxMessageBox(" Not a bitmap file");
m_pBmFileHeader=0;
m_pBmIinfo=0;
m_pBmIinfoHeader=0;
m_pRGBTable=0;
m_pDibBits=0;
m_numColors=0;
}
Néu thanh ph?m cAu trac bfT ype khong chira gia tri dting, ham thiét lap moi thanh ph?m
dir liéu cua 16p béng 0 va thoat. Nguoc lai LoadBitmapFile() s€ goi ham thanh vién
GetLength() dé 1ay kich thudc file mo:

DWORD fileLength = file.GetLength();

Sau d6 kich thuéc cua DIB duoc tinh toan bang cach lay kich thudc file trir di kich
thudc file header:

DWORD dibSize = fileLength-sizeof(bmFileHeader);

Chuong trinh sir dung két qua dibSize vira c6 dé cp phat bo nhé luu trit DIB:
BYTE* pDib = (BYTE*) GlobalAllocPtr(GMEM_MOVEABLE, dibSize)

GlobalAllocPtr() 13 ham Windows cip phat bo nhd va tra vé mot con trd trd dén bo
nhé d6. Hai d6i s6 cua ham 1 mot co cho biét bo nhd duoc cap phat thé ndo va kich
thudc bd nhé duoc cip phat.

Sau khi cip phat bo nhé, ham thanh vién Read() doc DIB vao bo nhd rdi ham Close()
dong file:

file.Read((void*) pDib, dibSize);
file.Close();

Toi day, DIB da duoc luu trir trong bd nhd, va LoadBitmapFile() bay gio c6 thé tinh
toAn c&c gia tri ma 16p CDib can. Pia chi cidc cau trac BITMAPINFO va
BITMAPINFOHEADER la dong nhat, cung mot dia chi bo dém ma DIB dugc luu trir:
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m_pBmIinfo = (LPBITMAPINFO) pDib;
m_pBmIinfoHeader = (LPBITMAPINFOHEADER) pDib;

LoadBitmapFile() tinh toan con tro tré dén bang danh sach mau bang cach thém kich
thude cau tric BITMAPHEADER vao dia chi cia DIB trong bo nhé:

m_pRGBTable = (RGBQUAD*) (pDib + m_pBmInfoHeader -> bisize);

Khi thuc hién kiéu toan con trd nay, can can than véi kiéu dir liéu st dung. Vi du do
pDib 14 con tro theo BYTE, s6 byte luu trit trong biSize dugc thém vao con tro nay.
Nhung néu pDib dugc dinh nghia nhu con tré theo cau tric BITMAPINFO, thi gi4 tri
biSize* sizeof(BITMAPINFO) s€ dugc thém vao pDib.

Tiép theo thanh phan ditr lieu m numColors dugc khoi tao bang 1oi goi
GetDibnumColors():

int m_numColors = GetDibnumColors();

Cach lam vi¢c cia GetDibnumColors() s€ n6i dén sau. o
Thanh phan dir li¢u biSizelmage cua cau traic BITMAPINFOHEADER dugc dién day
bang 101 goi GetDibSizelmage():
m_pBmInfoHeader -> biSizelmage = GetDibSizelmage();

sau d6 néu thanh phan biCltUsed cia BITMAPINFOHEADER bang 0,
LoadBitmapFile() sé€ khdi tao nd theo gia tri ding, dang dugc luu trit trong thanh phan
dir liéu m_numColors:

if(m_pBminfoHeader -> biSizelmage = =0)
m_pBmIinfoHeader -> biSizelmage = m_numColors;

Cubi cung LoadBitmapFile() tinh'toan dia chi anh DIB bang cach cong kich thudc cau
trac BITMAPINFOHEADER va kich thudc bang danh sach mau vao con tro pDib (chira
dia chi cua DIB trong bo nho):

DWORD clrTableSize = m_numColors * sizeof(RGBQUAD);
m_bDibBit = pDib.+ m_pBmInfoHeader -> biSize + clrTableSize;

9.4.4.Cac Ham Thanh Vién Khéc Cua Lép CDib:

O trén, mot sé thanh phan ditliéu CDib duoc khoi tao bang 101 goi cac ham thanh vién
CDib. Mot trong s6 cac ham thanh vién d6 1a GetDibImage(), dung tinh toan kich thudc
DIB theo byte. Ham' nay trudc tién kiém tra thanh phan biSizelmage ciu triic
BITMAPINFOHEADER c6 ¢htra gia tri 0 hay khong:

if(m_pBminfoHeader -> biSizelmage = = 0)

Néu c6 ham tra vé gia tri luu trir trong biSizelmage:

return m_pBmlinfoHeader -> biSizelmage;
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Nguoc lai, hdm sir dung thong tin d4 c6 dé tinh toan kich thudc anh. Trudc tién ham
~ chiéu rong va chi¢u cao DIB theo pixel:

DWORD byteWidth = (DWORD) GetWidth();
DWORD height = (DWORD) GetDibHeight();

Sau d6, nhan chiéu rong voi chiéu cao dé c6 kich thudc toan bo anh bitmap:
DWORD imageSize = byteWidth * height;

Chuy r?mg cac tinh toan nay dugc thuc hién sau tt WORD dé loai trir sy cét bo thuong
xay ra voi sb nguyén. DIB ¢ thé 16n.

Mot ham thanh vién khac c6 thé phai thuewhién mot sd tinh toan 1a
GetDibNumColors(). Trudc tién ham kiém tra gid tri thanh phan biClrUsed cta ciu tric
BITMAPINFOHEADER:

if((m_pBmIinfoHeader -> biClrUsed = = 0) &&
(m_pBmInfoHeader -> biBitCount < 9))

Néu gié tri ndy khac 0, ham tra vé gia tri do:
return (int) m_pBmInfoHeader -> biClrUsed;

Néu gia tri ndy bang 0, ham tinh sé mau bang cach doi gia tri 1 sang trai, ding thanh
phan biBitCount lam d¢ doi:

return(1<< m_pBmlInfoHeader~> biBitCount);

Két qua 1a gia tri 2 cho 1 bit (don séc) DIB, 16 cho 4 - bit DIB, va 256 cho 8 — bit
DIB.

Céc ham thanh vién con lai ciia CDib tré vé gia trj cac thanh phan dit liéu CDib. Vi du
ham GetDibRGBTablePtr() tra vé mét.con tro tro dén bang danh sach mau cta DIB, mét
gia tri dugc luu trlr trong thanh phan dir liéu m_pRGBTable:

LPRGBQUAD CDib::GetDibRGBTablePtr()

{
return m_pRGBTable;

¥

9.5.Gan Cdu Triic Cho Pa Gidc:

Nhu d4 biét, cac da gide-durge dién diy thiéu cac chi tiét d6 hoa lam cho da giac giong
d6i tuong can tao. Vi ducan xay dung khoi chit cai tir sau da giac tao thanh khdi vudng.
Nhung khéi vudng don gian thi khéng gidong hinh muén tao, ma phai can son cac chi tiét
1&n bé mit da gidc. Viéc nay duogc thuc hién véi texture mapping (gan cu truc).

Mac du texture mapping la qua trinh doi hoi tinh todn nhleu OpenGL xtr ly moi phep
toan cho ban. DBé gan cdu tric cho mot da giac, ta chi can thiét 1ap mot sd thong sd va
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/lo OpenGL biét vi tri anh dé gan vao da giac. Tuy nhién ciing c6 sy phirc tap khi gan
u tric.

9.5.1.Anh va DIB:

Van dé lap trinh 1a phai bao cho OpenGL cach quan I§-cac anh d4 duoc tao bdi cac
chuong trinh d6 hoa Windows. Loai anh théng dung nhit str'dung véi Windows 1a
bitmap doc 1ap vé6i thiét bi. Nhung OpenGL khong ho tro. truc tiép viéc sir dung loai
bitmap nay. Pé OpenGL sir dung DIB trong qua trinh gan.cau tric, ta phai théng dich dir
liéu anh DIB.

OpenGL quan ly mét anh d6 hoa dya vao loai anh. Vi dumét DIB 256 mau gém cac
chi s6 mau biéu thi mau sic trong bang danh sach mau dé vé cac pixel trong anh. Hay
mot DIB 24-bit chira cac gia tri RGB thuc su, cho-biét cudng d6 cac thanh phan mau do,
xanh 14, xanh duong cho mdi pixel trong anh. D¢ 1a loai thong tin ma OpenGL phai biét
vé DIB trudc khi tim ra cach thé hién né. O day ta nghién ctru cach dung DIB 256 mau
véi OpenGL. Cac loai DIB khac sé& tuong tu.

Do DIB 256 mau chira cac chi s6 mau, can bién d6i sang dang RGB dé OpenGL c6 thé
thé hién né trong ché 46 mau RGBA. Diéu nay doi hoi cac budc sau:

1. Tai DIB vao bd nho.

2. Tao cac bang danh sach mau (color table) tir bang mau (palette) cua DIB
3. Goi glPixelMapfv() trao cac bang danh saich mau cho OpenGL.

4. Goi plPixelTransferi thiét lap OpenGL theo ché d color-mapping.

9.5.1.1.Tao Cac Bang Danh Sach Mau:

Nho 16p CDib, DIB dugc tai vao bo nhé mot cach don gian bang 101 goi ham tao
véi tén file. Con tro tré6 dén bang mau-DIB ciing dé dang c6 duoc bang 10i goi ham
GetDibRGBTablePtr(). Nhung dé str dung DIB v&i OpenGL thi phai tao ba bang danh
sach cho cac mau do, xanh 14, xanh duong, OpenGL s& dung cac gid tri trong cac bang
danh sach mau nay dé thé hién cac pixel cua anh.

Dit liéu anh cua DIB gdm/cac chi 6 mau. Con bang mau cta DIB chira cac gid tri
RGB cho mdi mau trong 256 mau.dung trong anh. S& that tuyét néu c6 thé sir dung truc
tiép cac gia tri RGB cua bang-mau khi xay dung cac bang danh sach mau OpenGL.
Nhung bang mau DIB ding ¢ac sé nguyén tir 0 dén 256 dé biéu dién mau, trong khi cac
bang danh sach mau ding cho openGL str dung cac gia tri ddu cham dong trong dai tir
0.0 dén 1.0. Tuy nhién viéc bién ddi cac gia tri RGB ctia DIB sang cac gia tri
mauOpenGL thi dé dang. Poan mé'sau thuc hién cong viéc do:

Void CreateColorTable(CDib* pDib)
{

LPRGBQUAD pColorTable = pDib -
>GetDibRGBTablePtr( )
for(UINT i=0; i<256; i++)
{
red[i]= (GLfoat) pColorTable[i].rgbRed /255;
green[i]= (GLfoat) pColorTable[i].rgbGreen /255;
blue[i]= (GLfoat) pColorTable[i].rgbBlue /255;
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¥

Pbi sé don gian cta han 1a con tro tro dén d6i twong CDib. DONg dau tién trong than
ham dung con tro CDib dé lay con trd tré dén bang mauBIB. Vong lap for dugc thuc
hién cho toan bo 256 mau trong bang mau, bién d6i cac giatri s6 nguyén RGB cua DIB
thanh céc gia tri mau OpenGL ddu cham dong. Viéc bién doi chi 1a chia cac gia tri do,
xanh 14, xanh duwong cho 255. Két qua tinh toan dugc luw.trir trong cac bang danh sach
mau red[], green[], blue[], 1a cAc mang 256 phan tir kiéuwGLfoat.

Khi ham CreateColorTable() két thuc, cac bang danh sach mau red[], green[], blue[]
chta cac gid tri tir 0.0 dén 1.0 thé hién cac phan tir mau do, xanh 14 va xanh duong cho
mdi chi s6 mau. Vi du dé tim cac gia tri RGB cho-pixel c6 chi s mau 57, OpenGL lay
gia trj tai chi s6 57 trong bang danh sach red[], gia tri tai chi s6 57 trong bang danh sach
green[], gia tri tai chi s6 57 trong bang danh sach blue[].-Sau d6 tim mau trong bang mau
logic (Duoc tao cho tmg dung) giéng véi mau két qua nhat.

Hinh 9.3 dén hinh 9.5 tong két qua trinh coler-mapping. Trong hinh 9.3, chuong trinh
doc DIB vao bd nhé. Nhu d& biét, di’ lidu day du cua DIB boa gdém
BITMAPINFOHEADER, bang mau duogc, thiét 1ap 256 dau vao (entry), mdi dau vao
chtra mdt gia tri do, xanh 14, xanh duong. (DT liéu khong thich hop vaéi qua trinh color-
mapping khong thé hién trén hinh). Trong hinh'9.4 ham CreateColorTable() chia mai gia
tri R, G, B cho 255 va dit két qua vao bang danh sach mau tuong ung. Cu01 cung, trong
hinh 9.5, OpenGL xac dinh cac mau chodnh'bang cach mapping cac chi s6 mau DIB vao
bang danh sach mau hién chira cac gia tri RGB ¢6 hiéu luc.
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BITWAPINEOHEADER
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236 202 250
255 230 255
255 255 255
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252
8
L
L ]
L
2
255
254

W pa = O

252
2573
254
235

Beginning

Hinh 9.4 toa cdc bang danh sach mau OpenGL:
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TOLOR TABLES
REL GREEM ELUE
DISFLAY PALETE 00000000 0,0000000 00000000 | g
0 0 0 - 01254901 00000000 oooooooo | 1
32 0 0
7] %3 5 2 02117647 00980302 ooooooon | 2
a4 ad | E
= 02509803 02509303 00470588
: RGE/S5 5 : .
[ ]
L ] [ ] L]
204 140 240 |22 02000000 07294117 09411764 | 359
= s B 09254901 079251563 09803021 | 253
235 230 33 254 ' ' ' :
755 755 755 |ass 1 0000000 09015607 10000000 | 254
10000000 10000000 10000000 |255
Hinh 9.5: Mapping di liéu anh DIB véiedc bang danh s ach mau:
CoOLoR TARLES
EED SREEH ELUE
IMAGE DATA 0.0000000 0.0000000 00000000 |,
3
252 0.1254901 0.0000000 0.0000000 1
1]
02117647 0.02E0392 0.0000000 2
02509203 02509203 0.047052% 3
2 [ ]
2535
1]
0000000 07204117 09411764 259
09254901 0.79251568 0 9805921 253
10000000 08019407 10000000 54
Ao 1.0000000 o |

9.5.1.2 .Chuyén C4¢ Bang Danh Sach Mau Cho OpenGL :

Sau khi tao céc bang danh sach mau, OpenGL phai dugc bao dé thiét lap cac
bang mapping bang 101 goi ham glPixelMapfv() nhu sau:

glPixelMapfv(GL_PIXEL_MAP_I_TO_R, 256, m_red);
glPixelMapfv(GL_PIXEL_MAP_I_TO_G, 256, m_green);
glPixelMapfv(GL_PIXEL_MAP_I_TO_B, 256, m_blue);
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/Ba dbi s6 ctia ham glPixelMapfv() gom mot hing cho bié:t kiéu mapping, kich thuéc
n do, va dia chi ban d6. Kiéu mapping 1a mot trong cac hang liét ké & bang 9,6. Ham
oixelMapfv() c6 hai phién ban khac la gIPlerMapuw() va glPixelMapusv(). O doan

ma trén, glPixelMapfv() duoc goi ba lan, 1an luot cho mot bang danh sach mau d6, xanh
1a, xanh duong.

Bang 9.6: Cdc kiéu mapping cho ham glPixelMap()

Tén kiéu M0 ta

GL_PIXEL_MAP_A TO_A | Map céc thanh phan alpha theo cac thanh phan alpha

GL_PIXEL_MAP_B_TO_B | Map cac thanh phan xanh duong theo céc thanh phan
xanh duong

GL_PIXEL_MAP_G_TO_G | Map cac thanh phan-xanh 14 theo cac thanh phan xanh
E!

GL_PIXEL MAP_ | TO A | Map cac chi so mau. theo cac thanh phan alpha

GL_PIXEL MAP_| TO B | Map cac chi sé mau theo cac thanh phan xanh duong
GL_PIXEL MAP | TO G | Map céc chi sG-mau theo cic thanh phan xanh 14
GL_PIXEL_MAP_I TO | | Map cac chi s6 mau theo cac chi s6 mau
GL_PIXEL MAP_| TO R | Map cac chi so mau.theo cac thanh phan do
GL_PIXEL MAP R TO R | Map cac thanh phando theo cic thanh phan do
GL_PIXEL_MAP_S TO_ S | Map céc thanh phan stencil theo cac chi so stencil

9.5.1.3.Mapping Mau: 7
Sau khi c6 cac bang danh sach mau va chuyén ching cho OpenGL, ham
glTransferi() dugc goi d€ mapping maunhu sau:

glPixelTransferi(GL_MAP_COLOR, TRUE);

Hai ddi s6 ctia ham 14 hing xae dinh kiéu ban dd héa pixel va gi tri thiét 1ap kiéu.
Ham glTransferi() ¢6 nhiéu cach dung. Nhung phan 16n khong phai dé mapping dit liéu
anh DIB theo céc bang danh sach'mau. Chi véi hai d6i s6 GL_ MAP_COLOR va TRUE
thi ham khaoi dong viéc mapping mau OpenGL.

Khi mapping mau, OpenGL dé thye hién DIB véi 256 mau, tinh toan ven cta thé hién
phu thudc d6 phl hop giita bang mau logic va cac mau dung dé toa DIB. Do OpenGL
duoc thiét ké cho cac hé théng 64.000 mau hodc hon, nén ¢ cac hé théng dé OpenGL
thé hién DIB thuc su hoan hao. COn hé thong 256 mau, su thé hién sé& co vai suy bién.

9.5.2.Thiét Lap Viéc Gan Céu Tric:
Viéc gan céu triic/cé thé bat dau sau khi d4 tai DIB va tao cic bang danh sich mau
ctia n6. Budc dau tién 1a cho OpenGL biét cach thyc hién texture mapping, bang cach goi
ham glTexParameteri(). dé thiét 1ap cac thong s khac nhau nhu sau:

glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_S,
GL_CLAMP);
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glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_WRAP_T,
_CLAMP);
glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,

GL_NEAREST);
glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER,
GL_NEAREST);

Ham glTexParameteri() c6 bon phién ban. Cac ddi s6 ctia.ham gom hang xac dinh kiéu
ciu trac, thong sb can thiét 1ap, va gia tri thiét 1ap-cho.thong s6. Péi s6 dau tién la
GL_TEXTURE_1D cho cau tric mot chiéu, hay GL TEXTURE 2D cho céu trac hai
chiéu. GL_ TEXTURE 2D, 14 anh hinh chit nhat, thuong duoc sir dung.

Pbi s6 thtr hai cho OpenGL biét cach quan 1y texture mapping duéi cac diéu kién nao
d6. Vi du v6i GL TEXTURE WRAP_S va GL_ TEXTURE_WRAP_T, OpenGL dung
anh don hodc da ciu trac, tuong Gng véi cau trac theo phuong ngang hay dung. Cac
thong s6 nay phai thiét 1ap véi GL_CLAMP (cho anh don) hay véi GL REPEAT (cho
mau 1ap lai). Khi ding anh don cho da giac, phai sir dung GL_ CLAMP, néu khong két
qua nhan duoc s€ ky di. GL_TEXTURE_MAG_FILTER,
GL TEXTURE MIN FILTER xéc dinh cach phong to hay thu nho cau trac khi dién
tich noi dén to hon hoic nho hon cau tric. Viéc sit dung GL_NEAREST vo6i cac thong
s nay cho phép texture mapping nhanh, va nhan dugc két qua sic nét nhat. GL NEAR
thi cham hon do phai tinh todan mau sic cho mét pixel trén co sé mirc trung binh cia bbn
pixel.

Sau khi thiét 1ap cac thong sd cdu tric, phai thiét 1ap mdi trudong ciu tric, tic 12 xac
dinh ham cau tric nao (ham toan hoc, khong phai ham C++) ma OpenGL ding tinh toan
C4c gia tri mau cho bé mat ciu trie.. Viéc ndy dwoc thyc hién voi 161 goi ham
glTexEnvi():

gITexEnvi(GL_TEXTURE_ENVI, GL. TEXTURE_ENVI_MODE, GLDECAL);

Hai d6i s6 dau cua ham Jan luot phai 13 GL_TEXTURE_ENVI va
GL TEXTURE ENVI MODE, hay GL MODULATE. Thong thuong GL DECAL
dugc sit dung. Khi d6 ham thay thé céc pixel noi dén bang cau trac. Hai hang con lai két
hop noi dén va cac gia tri cawtric theo cac cach khac nhau.

Budc cudi clng 1a khai dong texture mapmping:

glEnable( GL_TEXTURE_2D);

Néu cdu triic mot chiéu duge sir dung thi d6i sé s& 14 GL_TETURE_1D.

9.5.3.Pinh Nghia Cic Vertex Va Cau Triic Ciia Chiing:

Dé thiét lap texture'mapping c6 rat nhiéu viéc phai lam, nhung hau hét dd dugc hoan
tat ¢ trén. Céc viéc con lai 1a trao cu tric cho OpenGL, dinh nghia cac vertex da giac va
néu quan hé giira ching vdi cae toa do cau trac. Poan ma sau thyc hién diéu do:

glTexImage2D(GL.TEXTURE_2D, 0, 3, width, height,

0, GL_COLOR_INDEX, GL_UNIGNED_BYTE, pTextureBits);

glBegin(GL_POLYGON);

glTexCoord2f(0.0f, 1.0f);

glVertex3f(-1,0f, 1.0f, 0.0f);
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glTexCoord2f(0.0f, 0.0f);
glVertex3f(-1,0f, -1.0f, 0.0f);
glTexCoord2f(1.0f, 0.0f);

glVertex3f(1,0f,-1.0f, 0.0f);
glTexCoord2f(1.0f, 1.0f);
glVertex3f(1,0f, 1.0f, 0.0f);
glEnd();
glFlush();

Trong doan ma trén, 1oi goi glTexImage2D() cho OpenGL biét noi chira ciu triic
can st dung. Pdi s6 dau tién phai 18 GL TEXTURE.2D. Pdi s6 tht hai 14 cu cua chi
tiét, trir khi ding véi dnh da cAu truc, cC)n lai gia tri' 0 duoc dung cho dbi s6 nay. Pdi sd
thir ba cho biét thanh phan mau trong cu tric. Trong truong hop dung anh RGB, gi tri
nay 1a 3. Déi sb thu tu va nam la chiéu rong va chiéu cao cau tric. 1301 sO thir sau x4c
dinh chiéu rong duong vién ciu trac, 1a 0 hay 1, thuong 1a 0. DP6i sb thir bay cho biét
dinh dang cua dir li¢u anh cau trac. Do dit lidu énh DIB'thé hién chi sb mau, ddi sd nay la
GL_COLORINDEX trong doan méi trén. Cac gia tri khac co thé co 1a GL_ALPHA,
GL_BLUE, GL_GREEN, GL_LUMINANCE, GL_.LUMINANCE_ALPHA, GL_RED,
GL RGB, GL_RGBA. Hai dbi s6 cudi ciing la kiéu dir liéu va dia chi cau truc.

Sau khi trao cau tric cho OpenGL, ta phai dinh nghia cic vertex cua da giac, clng
ldc cho biét quan hé gilta chung voi Céc.toa d06 ciu trGc bang 10i goi ham
glTexCoord2f(). Hai d6i s6 ham nay la-cactoa d6 S va T cua cdu tric. (khi néi vé cau
tric, S va T tuong ty nhu X va Y trong khi R va Q tuong ty nhu Z va W).

Hinh 9.6 thé hién céc cach toa do ciu trlc phl] hop voi anh cau trac.Néu chi dinh
goc trai trén cua cau trac theo goc traitrén da giac, goc trai dudi theo goc trai dudi, va
twong tu, cdu trac s& xuat hién dung theo huéng nhln da giac.Viéc chi dinh cac goc trén
clia cau truc theo cac goc dudi ciia da giac cho ta cau tric phan chiéu theo phuong dung.
Tuong tu, viéc chi dinh cac goc trai.cua cau tric theo cac goc phai cua da giac cho ta mot
C4u tric phan chiéu theo phuong ngang: Cac kiéu chi dinh khic s& dan dén két qua ki
quac.

9.6.Tong Két:

OpenGL hé tro truc tiép hai loai ddi tuong d6 hoa 12 bitmap va anh. Bitmap 13 anh
don sic thuong dung nhu cac mask. Anh Ia buc tranh day mau sic. Nhiéu ham OpenGL
cho phep di Chuyen anh trong bd nhd va thé hién chung 18n man hinh. Ta cd thé sir dung
anh dé gan cau tric.

Gén cau trac 1a qiatrinh phirc tap, doi hoi su hiéu biét vé cach luu trit anh trong bo
nhé, va cach OpenGL thao tac ching. Vi du, dé sir dung cac bitmap doc 1ap voi thiét bi
(DIB) lam C4u trac, phal biét tai DIB vao bo nhé va thiét 1ap co ché truyen pixel dé map
C4C Mau Sac cua DIB,vao cac bang danh sach mau dugc tao tir bang mau DIB.

Pé gan cau tric, trude hét phal khoi tao cac thong sO gan cau trac, th1et 1ap mo1
truorng gan céu trac, va kich hoat viéc gan cau triic. Ngodi ra, phai truyén cdu tric can
gan clng céc thong tin thé hién cau tric d6 cho OpenGL. Ciing can phai lién két cac toa
d6 ciu tric vai cac vertex cua da gidc duoc gan cau truc.
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Tuy vay, chuong nay chi méi dé cap mot cach tong quat kha ning texture mapping
a OpenGL.

Chwong 10: Pha Trén, Gidm Hiéu Ung Rang Cwa Va Swong Mu
Chuong triroc da trinh bay cac ki thuat cai thién anh-OpenGL 3-D gom cach st
dung anh bitmap doc 1ap véi thiét bi va gan cau tric cho da gidc. Con mot s6 ky thuat tin
vi khac nhu pha tron, giam hiéu ung rang cua va sueng-mu s€ dugc trinh bay trong
chuong nay.

V6i cac thao tac pha tron, antialiasing, va swong mu, ta'¢d thé thém nhiéu hi¢u tng dic
biét cho canh 3-D. Thong thuong, pha tron dugc ding dé tao ddi tuong trong mo.
Antialiasing giup khu hién tuong rang cua, cOn suong mu tao cam gidc xa gan cua dbi
tugng so voi diém nhin.

10.1.Pha Trén:

pha tron (blending) 1a phuong phap két hop mau cia cac pixel ngudn va dich theo
cac cach khac nhau dé tao nhitng hi€u qua dat biét. Pha tron thuong dugc sir dung dé tao
cac dbi tugng trong mo. khi mot dbi tugng dugce pha tron chong 18n ddi twong khac thi c6
thé nhin xuyén qua ddi tuong duoc bao pht do mau-ctia d6i twong ngudn két hop véi mau
cua pixel dugc bao phu tao ra mau méi.

Ciing c6 thé dung pha tron dé dat.duoc cac hiéu qua dit biét khac. Vi du mét
chuong trinh v& OpenGL chang han c6 thé sir dung pha tron dé cho phép nguoi dung vé
cac 16p mau 1én cac bic tranh. OpenGL cung dung pha tron dé 1am phang cac mép ring
cua cia dudng thang (goi 12 antialiasing s& noi dén sau)

10.1.1.Kich Hoat Viéc Pha Tron:
Géng nhu hau hét cdc ham OpenGL dat bi¢t (nhu chiéu sang, kiém tra chiéu sau,
hay vé duong chdm), trudc hét phai kich hoat viéc pha tron nhu sau:
glEnable(GL_BLEND);

‘ Hang GL_BLEND bao OpenGL.cho phép pha tron. Dé tit viéc pha tron, ciing ding
hang trén cho ham glDisable():

glDisable(GL_BLEND);

10.1.2.Chon Lua Cac HamPha Tron:
Pé OpenGL biét cach két-hop cac mau ta ding ham glBlendFunc() lwa chon céc
ham pha tron nguén va dichmhu sau:
gIBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA)

Céc hang 1am ddi-s6 cho glBlendFunc() 1an lugt xac dinh cac ham pha tron ngudn

va dich, dugc liét ké trong c&c bang 10.1 va 10.2.
Y nghia cac bang nay nhu sau: Pé quyét dinh mau sic cho mot pixel duoc pha tron,
OpenGL phai nhan cac thanh phan R,G,B,A ctia mau nguén va dich véi mot hé sb. Hé sb
nay dugc quyét dinh bai cac ham pha trén ngudn va dich . Moi tinh toan dugc thé hién
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/'hg cac bang trén din dén bén gia tri ma OpenGL ding dé nhan voi cac thanh phan mau
G, B, A

Vi du, néu chi dinh GL_ONE 1a ham pha tron nguén, OpenGL sé& nhan cac thanh
phan mau R,G,B,A voi 1 (di nhién la nhan dugc cung mau XUat phat). Bén s6 1 trong
ngodc don tuong Gmg cho bbn thanh phan mau. Trong trtdng hop chon GL_ZERO lam
ham ngUOn két thuc s& 1a khong c6 mau ngudn

Két qua tinh toan quyét dinh mirc d6 anh hudng cua cac mau nguon va dich 1én mau
cudi cling nhan dugc. Vi du v6i chon Iwa glBlendFunc (GL.ONE , GL_ZERO ), két qua
la khdng c6 sy pha tron do mau ngudn hoan toan lau sachmau dich

Chon lya thong dung nhat nhu sau :

gIBlendFunc (GL_SRC_ALPHA , GL_ONE-MINUS_SRC_ALPHA );

GL_SRC_ALPHA c6 nghia la OpenGL nhan cac thanh phan mau ngudn véi gia tri alpha
Clia mau nguon.

V6i GL ONE MINUS SRC ALPHA thi truéc'hét gia tri alpha ctia mau nguon
phai dugc trir di 1, sau d6 nhan két qua phép trir véi cc gia tri RGBA dich.

Gia st pixel ngudn (12 pixel ma OpenGL sip sta vé ) c6 cac gia tri
RGBA (0.7, 0.5, 0.8. 0.6 ) va pixel dich ( 12 pixel ma OpenGL s& v& pixel ngudn 1&n) c6
cac gid tri RGBA (0.6, 0.3 , 0.6 . 1.0 ) Trudc tién OpenGL cung cip ham
GL_SRC_ALPHA cho cé4c gia tri RGBA ngudn, tirc 1a nhan 0.6 cho 0.7, 0.5, 0.8, va 0.6.
Két qua nhan dugc cac gia tri pixel nguon13(0.42, 0.3, 0.48 , 0.36). Sau d6 OpenGL cung
cap ham
GL_ONE_MINUS_SRC ALPHA cho pixel dich, tirc 1a ldy 1 trir di gia tri alpha ngudn,
dugc 0.4 roi nhan két qua nay cho 0.6,0.3, 0.6 va 1.0
Két qua nhan dugc cac gia tri pixel dich 14 (0.24, 0.12,0.24, 0.4)

Nhu vay voi chon Iya GL_SRC.ALPHA 14 ham pha tron ngudn va
GL_ONE_MINUS_SRC_ALPHA la “ham pha tron dich, gla tri alpha ngudn s& quyét dinh
phan trim mdi mau dugc OpenGL két hop dé tao nén mau cudi cing. Véi gia trj alpha
0.6, 60% mau dén tir ngudn va 40% mau/dén tir dich

Gia tri alpha cang Ién thi két-qua cang tré nén mo duc. Do d6 c6 thé coi gia tri alpha
nhu d6 md duc mudn v&.

Bang 10.1 :cdc hang pha trén nguon

Hang s6 Hé s6 két qua
GL_DST ALPHA (Ao, Ap,Ap, Ap)
GL_DST COLOR (Ro, Gp, Bp,Ap)
GL_ONE (1,1,1,1)

GL ONE_MINUS_DST ALPHA | (1L,1,1,1) - (Ao, Ao, Ao, Ap)

GL ONE _MINUS_DST COLOR | (1,1,1,1) - (Ro, Gp, Bp A )

GL_ONE_MINUS_SRC_ALPHA (1,1,1,1) - (As,As, As,Ag)

GL_SRC_ALPHA (As,AsAs,As)
GL_SRC_ALPHA SATURATE (F,F,F,1) v&i F= min( As,(1-Ag) )
GL_ZERO (0,0,0,0)
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Bang 10.2 : Cac hang pha trén dich

Hang s6 Hé s6 két qua
GL_DST_ALPHA (Ao, Ap,Ap, Ap)
GL _ONE (1,1,1,1)

GL_ONE_MINUS_DST ALPHA | (1,1,1,1) - (Ao ,Ao+Ao, Ap)

GL_ONE_MINUS_SRC_ALPHA (1,1,1,1) - (As,AsAsAs)

GL_ONE_MINUS_SRC_COLOR (1,1,1,1) - (Rs, Gy Bs , As)

GL_ SRC_ALPHA (As,As,As,As)
GL_ SRC COLOR (Rs, Gs, Bs, As)
GL_ZERO (0,0,0,0)

10.1.3.Pha Tron Pa Giic:

Pé pha tron da giac, tit ca viéc phai 1am4& chon lya mau v& va V& cac hinh.
OpenGL s& cung cap cac ham pha tron va vé két qua 18n man hinh. Poan ma sau cé thé
hién nhu hinh 10.1 :

glClearColor (1.0f, 1.0f, 1.0f, 1.0f);
glClear (GL_COLOR_BUFFER_BIT);
glEnable (GL_BLEND);
glBlendFunc(GL_SRC_ALPHA GL_ONE_MINUS_SRC_ALPHA);
glColor4f(0.0f , 1.0f, 1.0, 1.0f);
glBegin(GL_POLYGON);
glVertex3f ( -1.0f ;0.25f, 0.0f );
glVertex3f ( -1.0f, -1.0f, 0.0f );
glVertex3f ( 0.25f, -1.0f, 0.0f);
glVertex3f ( 0.25f,.0.25f , 0.0f);
glEnd ();
glColor4f ( 1.0f, 0.0f, 0.0f , 0.5 );
glBegin (GL_POLYGON);
glVertex3f (-0.25f , 1.0f, 0.0f);
glVertex3f ( -0.25f , -0.25f, 0.0f);
glVertex3f (1.0f , -0.25f, 0.0f );
glVertex3f ( 1.0f, 1.0f, 0.0f);
glEnd ();
glFlush;
glDisable("GL_BLEND ):

Trong doan ma trén, gid tri alpha dung cho pha trén 1a 0.5 (nam & 101 goi
glColor4f() thir hai ). C6 nghia la trong vung ma hai hinh vuéng dé 1én nhau, moi mau
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/i6n va dich anh hudng 50% trén mau pha tron cudi cing. Gia tri alpha cang Ién hinh
png thir hai cang tré nén mo duc.
goai ra, thtr ty v€ cac hinh ciing anh huong dén viéc pha tron.

Vi du, néu v& hinh vudng do6 truéc cé thé s& nhan duoc két qua khac voi viée vé hinh
vuong xanh trudec.

10.1.4. Pha Tron D6i Tugng 3-D :

Pha tron d6i tuong 3-D thi phtic tap hon pha tron d6i twong 2-D, do viéc kiém tra chiéu
su OpenGL s& 1am bién mat cac dbi twong bi chex'Vi dy, khi v& mot khéi vudng trong
mo bén trong mot khdi vudng dic, do viée khi Kiém tra chiéu sau OpenGL ta s& khong
thay khdi vudng dic. Pé két hop pha tron trong canh 3-D-phai theo cac budc sau:

1. Kich hoat viéc kiém tra chiéu sau

2. V& tat ca ddi tuong mo duc

3. Thiét 1ap thudc tinh chi doc(read-only cho bé dém chiéu sau)

4. V& tit ca d6i tuong trong mo.

5.Tra lai thudc tinh doc viét (read/write) cho bo dém chiéu siu

Di nhién cac budc ndy khdng chi ra sy phitetap von co khi thé hién canh 3-D bao gdm

viéc khoi tao viéc chiéu sang va thuc hién'cac phép bién hinh modelview. Nhiém vu
quan trong trong cac budc trén la thiét 1ap thudc tinh chi doc cho b dém chiéu siu trude
khi V& cac d6i tuong trong mod. OpenGl sir dung bd dém chiéu sau dé xac dinh hinh nao
trude hinh nao sau. Viéc thiét lap thude tinh chi doc cho b dém chiéu sau ngin tré
OpenGL thay doi noi dung bo dém-may. khi vé cac ddt tuong trong mo; Va nhu vay
OpenGL khéng thé xo4 bo cac dbi tuong bi khuat ma ta mubn thdy xuyén qua cac dbi
tugng trong mo.

Pé thiét 1ap thudc tinh chi doc cho bo dém chiéu sau ta sir dung ham

glDepthMask() :
glDepthMask ( GL_FALSE.);

Déi sé Glboolean cua ham cho phep hay x6a bo kha ning ghi vao bd dém chiéu sau
ciia OpenGL. Gia tri GL_FALSE thiét 1ap thudc tinh chi doc cho bo dém chiéu sau trong
khi GL_TRUE thiét 1ap thudc tinh'doc/viét .

Poan ma sau dugc thé hién nhu hinh 10.2 :

glClearColor ( 0.3f,0.3f, 0.f, 0.0f);
glClear(GL_COLOR_BUFFER_BIT |GL_GL_DEPTH_BUFFER_BIT);
glEnable ( GL_BLEND );

glEnable (GL_LIGHTING );

glEnable (LIGHTO);

glEnable (GL_DEPTH_TEST);

glBlendFunc (GL_ONE , GL_ZERO);

GLfloat lightAmbient []={0.1f, 0.1f , 01f , 0.0f};

GLfloat lightDiffuse[]={1.0f , 1.0f, 1.0f, 0.0f};

Néu ban can file word? Xin hay nhap vao day!



http://kilobooks.com
http://kilobooks.com
http://kilobooks.com/showthread.php?t=2007

http://kilobooks.coml

THO VIEN NIEN TO TROC TUYEN

GLfloat lightSpecular[]={1.0f , 1.0f, 1.0f, 0.0f};

GLfloat lightPosition[]= {2.0f , 0.5f, 3.0f, 1.0f };

GLfloat materialSpecular[]={1.0f , 1.0f, 1.0f, 0.0f};
GLfloat materialSpherel[]={1.0f, 0.0f, 0.0f , 0.0f};

GLfloat materialSphere2[]= {0.0f , 1.0f, 0.0f ,/0.0f};
GLfloat materialCube[]= {1.0f, 1.0f, 0.0f, 0.0f};

glLightfv (GL_LIGHTO , GL_ AMBIENT, lightAmbient);
glLightfv (GL_LIGHTO , GL_DIFFUSE, lightDiffuse);
glLightfv (GL_LIGHTO, GL_SPECULAR; lightSpecular);
glLightfv (GL_LIGHTO, GL_POSITION , lightPosition);
glMaterialfv(GL_FRONT , GL_SPECULAR , materialSpecular);
glMaterialf (GL_FRONT , GL_SHININESS, 50.0f );
glTranslatef(-1.5f , 0.5, -3.0f);
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,

materialSpherel);

auxSolidSphere(1.0);

glTranslatef(2.0f ,- 0.8f, 3.0f);
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,
materialSphere?2);

auxSolidSphere(0.75);

glDepthMask(GL_FALSE);
glBlendFunc(GL_SRC_ALPHA,, GL_ONE);
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,

materialCube);

Hinh 10.2
Pha tron doi
tuwong 3-D

glTranslatef(-1.0f , 0.0f ;0.0f );
glRotatef(40.0f , 1.0f ,/0.0f, 0.0f);
glRotatef(40.0f , 0.0f , 1.0f , 0.0f );
auxSolidCube(1.0);

glFlush();
glDepthMask(GL_TRUE);
glDisable(GL_LIGHTING);
glDisable(GL_DEPTH_TEST);
glDisable(GL_BLEND);
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Khi pha tron trong canh 3-D c6 chiéu sang , cac gia tri mau ding trong cac ham pha
tron nam trong mau anh sang khuéch tan cua vat liéu.Vi du'trong doan ma trén gia tri
alpha 0.5 cho ham pha tron cua khoi vudng 1a phan tir alpha ctia mang materialCube[]

10.2.Gidm Hiéu Ung Ring Cwa:

Trén man hinh mot duong thang 13 tap hop cia cac pixel dugce chiéu sang trong hé
thdng k& 6 vudng (Hinh 10.3 ). Do d6 chi c¢6 dudng nam ngang hay thang dung 1a duoc
vé mdt cach sudng s€ con cac duong nghiéng s€ cé hién tugng rang cua (alias). 6 phan
giai cang cao thi hién tuong rang cua cang giam nhung khong thé khong co. Giai phap ki
thuat dé giam hiéu (mg ring cua (antialiasing ) 13/stir dung cac sat thai mau khac nhau dé
che ddu canh ring cua cia dudng thang trén man hinh. Thyc té antialiasing chi 1a mot
kiéu hiéu qua pha tron OpenGL.

Hinh 10.3:Duongrang ]

cua trén man hinh

10.2.1.Kich Hoat Antialiasing:
Giong nhu viéc pha tron, thao tac_dau tién dé thuc hién antialiasing 1a kich hoat
antialiasing nhu sau:

glEnable (GL_LINE_SMQOOTH );

’Halmg GL_LINE_SMOOTH bao cho:OpenGL thyc hién antialiasing cho duong thépg.
boi voi diém hay da gidc, | antialiasing dugc kich hoat bdi cic hang
GL_POINT_SMOOTH hay GL_POLYGON_SMOOTH.

10.2.2.Kich Hoat Pha Trén Cho Antialasing: ‘
Do antialiasing Ia mot hiéu qua pha tron nén can phai kich hoat pha tron va chon
ham pha tron :
glEnable (GL_BLEND);

glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA);

V6i cac ham pha tron khac nhau s& nhan dugc cac két qua antialiasing khac nhau.
Nhung thong dung nhét 1a-st dung ham nguéon GL SRC ALPHA va ham dich
GL_ONE_MINUS_SRC_ALPHA.Can nhé rang véi chon lya nhu vay, thanh phan alpha
ctia ddi tuong s& anh hudngti két qua antialiasing. Ngodi ra cA&c mau trong bang mau
logic s& quyét dinh d6 chinh x4c cua antialiasing.

10.2.3.Goi Y Lam Phing Cho OpenGL:
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OpenGL c6 thé thyc hién antialiasing theo nhiéu cach twong ung véi su thiét 1ap cac
ng so. be cho OpenGL biét y muon the hién nhanh hay cham véi d§ chinh xac cao hay

~bng uu tién gi ca, ta dung ham glHint() nhu sau :
glHint (GL_LINE_SMOOTH_HINT, GL_DONT_CARE);

Pbi s6 thir nhat cia ham xac dinh thao tic dé nghi, c6 thé 13 GL_FOG_HINT ,
GL_LINE_SMOOTH, GL_PERSPECTIVE_CORRECTION HINT,
GL_POINT_SMOOTH_HINT hay GL_POLYGON_SMOOTH_HINT.

Pbi s6 thu hai xac dinh 101 goi ¥ , c6 thé 14 GL_DONT CARE (cho phép OpenGL
thuc hién tly y ) hay GLFASTEST (OpenGL thu hién phuong thirc nhanh nhat) hay
GL_NICEST (OpenGL thuc hién phuong thirc chinhixac nhat).

10.2.4.Cac Pwong Thing Antialiasing:
Budc cudi cung dé v& cac duong thang khéng co ring cua la thiét 1ap bé rong duong
va mau. Phai nhé rang OpenGL str dung cac gia tri mau dugc chon trong cac ham pha
tron. Poan ma sau 1a mot vi du chuan bi vé duong thang :

glLineWidth (2.0f);

glColor4f (0.0f, 0.0f, 0.0f , 1.0f);

Trong trudong hop cac ham pha trén. ngudn, dich 12 GL_SRC_ALPHA va
GL_ONE_MINUS_SRC_ALPHA , chon lya mau trén cho gia tri alpha bang 1.0 , dudng
dugc vé dam nhat. Véi alpha bang 0.0 s& khong €6 duong nao duoc vé ca.

Poan mé sau dugc thyc hién nhu hinh 10.4. Hinh 10.5 cho cung mét hinh mang nhén
nhung khong c6 antialiasing :

glClearColor (1.0f, 1.0f, 1.0f, 0.0f);
glClear (GL_COLOR_BUFFER_BIT);
glShadeModel (GL_FLAT);

glEnable (GL-LINE_SMOOQOTH);

glEnable (GL_BLEND);
glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA);
glHint (GL_LINE_SMOOTH_HINT,GL_DONT_CARE);

glLineWidth (2.0);
glColor4f (0.0f, 0.0f, 0.0f , 1.0f);
auxWireSphere (1.0);

glDisable (GL_LINE_SMOOTH);
glDisable (GL_BLEND);,
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Hinh 10.4: Hinh mang nhén véi antialiasing | Hinh 10.5: Hinh mang nhén khong dung
antialiasing

10.3.Swong Mu:

Khoéng khi ciing nhu moi vat chat khaekhéng hoan toan trong sudt nén anh sang di qua
n6 s& bi hap thu mot phan hay toan bd. Noi moét cach khac, ddi tugng cang & xa thi thé
hién ctia n6 cang mo nhat. OpenGL c6 thé xem swong mu nhu mot loai kinh loc ¢ hi¢u
qua cang 16n trén dbi tuong cang xa.-Bang cach chon lya cac ham suong mu, mau sic,
mat do v.v... ta co thé quyét dinh muc d6 hidu qua.

10.3.1.Kich Hoat Fog :
Fog dugc kich hoat nhu sau :

glEnable (GL_FOG);
Hang GL FOG béo cho OpenGL kich hoat hiéu Gmg swong mu

10.3.2.Chon Ham Swong Mu :

Gidng nhu pha tron swong mu duoc st dung theo nhidu cach. Bé bao cho OpenGL biét
loai ham suwong mu nao duogc st dung khi xac dinh mau thé hién cac pixel, ham glFog()
dugc goi nhu sau:

glFogi (GL_FOG_MODE , GL_LINE);

Dbi s6 dau tién ciia ham x4c dinh thong sd swong mu mudn thiét 1ap, co thé 1a
GL_FOG_DENSITY, GL_FOG END, GL_FOG_INDEX , GL_FOG_MODE hay
GL FOG_START. Béi s6 tht hai 1a gié tri thiét 1ap cho thong sO da xé&c dinh bai doi sd
thit nhat. V6i GL_ FOG_MODE, céc gia tri co thé ding & dbi sb tht hai 14 GL_EXP,
GL_EXP2, GL_LINEAR (glFog() c6 bén phién ban).

GL_EXP va GL_EXP2 st dung cac ham s6 mil dé xac dinh mau cua pixel swong mu. Tac
dung ctia GL_EXP2 16n hon tac dung cia GL_EXP. Do OpenGL quan ly hau hét cac chi
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, cac ham GL_EXP va GL_EXP2 dé str dung trong chuong trinh. Nhung GL_LINEAR
N cung cap hiu timg suwong mu trén co s¢ kich thude vung swong mu cho phép ngudi
—Ng Kiém soat nhiéu hon. Vi GL_LINEAR c6 thé bao cho OpenGL chinh xac noi bat

dau va két thuc swong mu trong canh bang 10 goi glFogf() :

glFogf (GL_FOG_START , 0.0f);
glFogF (GL_FOG_END, 10.0f);

Hang GL FOG START béao cho OpenGL thiét lap-diém bat dau swong mu. Ddi s6
thir hai 1a khoang cach ké tir diém nhin ma hiéu ung fog bat dau. Hing GL FOG_END
bao cho OpenGL thét lap diém két thic swong mu, v6i ddi sb thir hai cling 1a khoang cach
ké tir diém nhin. Chi c6 thé thiét 1ap diém bat dau va két thuc suong mu khi dung
GL_LINEAR. Viéc thiét lap 1a khong hiéu luc khi dung GL_EXP va GL_EXP2 . Tuy
nhién khi dung GL_EXP va GL_EXP2 ta c6 thé thiét 1ap mat d6 swong mu bang 151 goi
glFog() véi GL_FOG DENSITY lam d6i s6 thir nhat va gia tr i mat do 1am ddi s6 thi hai.

Khoang cach gitra diém bat dau va két thiic.swong mu cang 16n thi hiéu qua swong mu
cang kém. Vi du vé6i diém bat dau 12 0.0 néu diém két thuc 14 5.0 thi cac d6i twong trong
viing nay sé& chiu tac dung swong mu nhiéu, nhung néu diém két thuc 1a 20.0 thi hiéu qua
swong mu bi giam r0 rét do tac dung bi trai ra trén khoang cach 16n hon.

10.3.3.Thiét Lap Mau Swong Mu: ,

Vi viéc thiét 1ap mau suong mu cd thé dat duoc hi¢u qua 16n hon mau sat su dung
trong canh. Trong da s6 truong hop thuong dung swong mu mau trang voi dd sang vira
phai:

GLfloat fogColor[]={0.6f, 0.6f, 0.6f , 1.0f};
GlFogfv (GL_FOG_COLOR, fogColor);

Hai d6i s6 cua ham la thong s6 suong mu mudn thiét lap va dia chi mang chura gia tri
thiét 1ap cho thong s6. Co thé c6 dugce cac két qua tha vi bang cach sir dung cac mau khac
mau tring. Swong mu mau den cho.phép tao canh ban dém hay troi toi.

10.3.4.Néu Goi Y Swong Mu :
Tong antialiasing, ta dd lam quen véi glHint(). Ham nay ciing c6 thé sir dung trong hiéu
mg swong mi v6iGL FOG HINT/1am dbi s thtr nhét:

glHint (GL_FOG_HINT , GL_DONT_CARE);
Clng nhu trudéc day GL.DONT CARE cho phép OpenGL st dung tuy y cdc phuong
phap suong mu.

10.3.5.Thuc Hién Swong Mu Cho Canh 3 D : ’ 7
Trude khi thue hién swong mu cho canh 3-D phai kich hoat chiéu sang va kiém tra
chiéu sau cling nhu thiét 1ap cac thong so chiu sang va vat liéu;
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/It @6 thuc hién cac phép bién hinh modelview va vé ddi tugng. OpenGL str dung suong
khi dugc chi dinh trén co s& khoang cach doi tugng tir diém nhin. Poan méd sau thé

~<n nhu hinh 10.6 :

glClearColor (0.3f, 0.3f, 0.3f, 1.0f);

glClear (GL_COLOR_BUFFER_BIT / GLDEPTH.BUFFER_BIT);

glShadeModel (GL_SMOOTH);

glEnable (GL_FOGQG):

Fogi (GL_FOG_MODE , GL_LINEAR);

Gloat fogColor[]={0.6f , 0.6f, 0.6f , 1.0f};

glFogfv (GL_FOG_COLOR, fogColor);

glFogfv (GL_FOG_START , 0.0f);

glFogfv (GL_FOG_END , 10.0f);

glHint (GL_FOG_HINT , GL_DONT_CARE);

glEnable (GL_LIGHTING);

glEnable (GL_LIGHTO0);

glEnable (GL_DEPTH_TEST);

GLfloat lightAmbient []={0.1f, 0.1f , 01f , 0.0f};

GLfloat lightDiffuse[]={1.0f , 1.0f , 1.0f,0.0f};

GLfloat lightSpecular[]={1.0f , 1.0f , 1.0f, 0.0f};

GLfloat lightPosition[]= {2.0f ,.0.5f, 3.0f , 1.0f };

GLfloat materialSpecular[]={1.0f , 1.0f , 1.0f , 0.0f};

GLfloat material AmbDiff[]={1.0f ;0.0f , 0.0f, 0.0f);

glLightfv (GL_LIGHTO,GL_ AMBIENT, lightAmbient);

glLightfv (GL_LIGHTO , GL_DIEFFUSE, lightDiffuse);

glLightfv (GL_LIGHTO, GL_SPECULAR, lightSpecular);

glLightfv (GL_LIGHTO, GL_POSITION , lightPosition);

glMaterialfv (GL_FRONT; GL_AMBIENT_AND_DIFFUSE ,
material AmbDiff);

glMaterialfv ( GL_FRONT , GL_SPECULAR , materialSpecular );

glMaterialf ( GL_FRONT , GL_SHININESS , 30.0f );

glTranslatef(-2.0f , 2:0f.-6.0f);

auxSolidTorus (0.5, 1.0);

glTranslatef(1.5f ,-2.0f , 3.0f);

auxSolidTorus (0.5, 1.0);

glTranslatef(1.5f ,-1.0f ,'3.0f);

auxSolidTorus (0.5,:1.0);

glDisable(GL_LIGHTING);

glDisable(GL_DEPTH_TEST);

glDisable(GL_FOG);
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i [=] E3

EH}'Q' - DpenGL/NT Sample Application

Hinh 10.6 File ‘iew Pisel Format Help
inh 10. _

Thuc hién swong mu ||| 2]

cho canh 3-D.

Ready

Hinh thé hién ba duong | [NuM 4

go tron, xép xa dan diém nhin. Hinh gan nhat glu’ duoc hinh mau do, trong khi hinh xa
nhat hau nhu tring mo hoan toan do ddi tuong cang ¢ xa thi tac dung swong mu 1én nd
cang lon.

Chwongl I:Display List

11.1.Dinh Nghia: i
La mot nhom 1énh OpenGL dugc luu laissau khi thyc thi. Co thé st dung immediate

mode va display list trong cung mot chuong trinh, cac 1énh sé€ dugc thuc thi theo dung
trat tw ma no xuat hién.

11.2.Tai Sao Phdi S Dung Display List ?:
Khi ta ¢6 y dinh v€ lai hoac thay doi trang thai nhiéu 1an mét ddi tuong, st dung

display list dé lam tang kha ning thue thi chuong trinh.

Trong md hinh client — server - display list s& 1am giam sy hao phi thoi gian truyén dix
liéu.
Vi du:

Gluint thetorus;

Static void torus (int numc, int numt )

{

inti, k, J;
double s, t, x, y, z, twopi;
twpoi =2* (double) 3.14;
for (i =0;iu<numc ; j++) {
glBegin (GL_QUAD_STRIP);
for (j =0; j<numt; j++) {
for (k =0; k>=0; k--) {
s = (i+k)%numc +0.5;
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t = j%numt;

*cos (t*twpoi / numt);

y = (1 +0.1*cos (s*twopi/numc))

*sin (t*twpoi / numt);
z =0.1*sin (s*twopi / numc;
glVertex3f (x, y, 2);
}
}
glEnd();
}
static void init (void)
{
theTorus = glGenList (1);
gINewL.ist (theTorus, GL_COMPILE);
torus (8, 25);
glEndList ();
}

void Drawsine (void)
{
glClear(GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 1.0, 0.0);
glCallList (theTorus);
glFush ();

}
11.3.Cac Tinh Chét Ciia Display List:

X = (1 +0.1*cos (s*twopi/numc))

http://kilobooks.comn
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Néu mét display list tao ra thi khong thé nao stra do6i. Display list ciing 1am viéc tot voi
cac Iénh cua thu vién gl. Co nhiéu cach dé thyc hién display list.
Su thuc thi cua display list khong eham hon thuc thi cac 1énh dugc chira bén trong nd

mot cach ddc 1ap.

11.4.Cic Trwong Hop Coé Thé Siv Dung Display List:

- Céac tac vu trén ma tran.
- Raster cac bitmaps vacac anh.

- Pic tinh ngudnisang, chat liéu va md hinh chiéu sang.

- Textures.
- Polygon stiple pattern

11.5.Nhwoc Diém Ciia Dislay List:

- Tinh khong bién doi cua dislay list.

- Tén viing nhé néu can luu trir dit liéu dugc phan chia tir dislay list.
- Néu danh sach 1a nho thi khdng hiéu qua.

11.6.Tao Va Thuwe Thi Mot Dislay List:
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11.6.1.Dat Tén Vao Mét Dislay List:
Ham gINewList (Gluint list, Glenum mode) va glEndList (void) dung dé bat dau va két

thuc mot dislay list. List 13 ten cia mot dislay list, mdi dislay list duoc dat t&n bang mot
gia tri integer. Gid tri cua mode ¢ thé 1a:GL_COMPLE and
GL_COMPLE_AND_EXCUTE. Chi c6 mét dislay list tai mot-thoi diém.

Nén dé tranh sy tring tén ta dung ham glGenList (Glsizei range).
Khi khong str dung dislay list ta dung ham:
GlDeleteList (Glint list, Glsizei range ) dé x6a dislay list.dd dinh nghia.
Ham glIsList (Gluint list) ding dé kiém tra dislay list:co dinh nghia chua.

11.6.2. Nhirng L.énh Khong Duwoc Chira Trong Dislay List:

glColorPointer ()
glFlush ()
gINormalPointer ()
glDeleteL.ist ()
glGenList ()
glPixelStore ()
glDisableClienState ()
glGet* ()

glReadPixel ()
glEdgeflagPointer (),...

11.6.3.Thuc Thi Mot Dislay List: W

Dislay list dugc thuc thi bang glCallList (Gluin list), c6 thé goi glCallList (Gluin
list) & bat clr noi nao trong chuwong trinh mién 1a OpenGL context truy cap dislay list tich
Cuc.

11.6.4.Cap Bic Dislay List:
La dislay list ma né dugc dinh nghia trong mot dislay list khac. Dé tranh sy dé qui vo
han ché s6 phan tir trong dislay list.
OpenGL cho phép tao moét dislay list ma n6 goi téi mot cai khac nhung cai nay chua
dugc nghia, két qua 1a khong €6 gi xay ra.

11.7. Qudn Ly Bién Trang Thdi Trong Dislay List:

C4c bién trang thai ciia OpenGL sau khi ra khoi dislay list van con anh hudng dén céac
lénh tiép theo trong chuong trinh,

Khoéng thé dung glGet*()trong dislay list, do d6 dé luu trir va phuc hoi bién trang thai
phai dung glPushAttr() va glPopAttrib().
Vi du:

gINewList (listindex, GL_COMPLE) ;
glPushMatrix () ;

glPushAttrib (GL_ CURRENT _BIT) ;
glColor3f( 1.0, 0.0, 0.0);

glBegin (BOLYGON);
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glvertex2f (0.0, 0.0);
glvertex2f (1.0, 0.0);
glvertex2f (1.0, 1.0);

glEnd () ;

glTranslatef (1.5, 0.0, 0.0);
glPopALttrib () ;
glPopMatrix () ;

glEndList ();

Chuwong 12:QUADRIC:

Trong GLU c6 céc ham hé tro cho viéc biéu dién.mdt'sé dang 3D co ban nhu cac khoi
cau, cylinder, cac dia... dugc goi chung 1a Quadric.

Dé str dung ddi tuong Quadric, thuc hién theo cac bude sau:

+ Tao mot dbi tuong quadric:

GLUquadricObj* gluNewQuadric(void): tao. mot dbi twong quadric va tra vé mot
pointer.

+ Chi dinh nhimg thudc tinh cho ddi twong quadric bang: gluQuadricOrientation (),
gluQuadricDrawsStyle (), gluQuadricNormal'().

+ Quan ly sy xuét hién 15i trong qua trinh biéu dién.

void glQuadricCallback(GLUquadric'quad, Glenum which, Glvoid (CallbackFunc)

0)-

+ Goi nhiing routines biéu dién nhimg d6i twgng mong mudn.

Void GluSphere(GLUquadricObj *gobj, Glduoble radius, Glint slices, Glint stacks )
vé& hinh cau ban kinh radius tim tai gbc.

Void gluCylinder( GLUquadricObj *gobj, Gldouble basicRadius, Gldouble topRadius,
Gldouble height, Glin; slices, Glint stacks) vé& hinh tru c6 truc 1a truc z mot mat tiep xtc
V61 mat z=0 va cd chiéu cao 1a height

Void gluDisk(GLUquadricObj *qobj, Gldouble innerRadius, Gldouble outerRadius,
Glint slices, Glint stacks) vé hinh dia c¢6 ban kinh duong tron trong interRadius va ban
kinh duong tron ngoai outerRadius:

Void gluPartialDisk(GLUquadric *qobj, Gldouble innerRadius, Gldouble outerRadius,
Glint slices, Glint rings, Gldouble starAngle, Gldouble sweepAngle);

+ Loai bo vung void gluDeleteQuadric(GLUquadric*quad);
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!HAN 2: UNG DUNG MO PHONG CAC GIAI THUAT

PO HOA 3 -D VOI OPENGL

Chwong 1: Tong Quan

Mot trong nhimg uu diém quan trong ctia d6 hoa 1a cho phep dé dang thao tac lén
cac ddi tuong da duogc tao ra. Mot nha quan 1y ¢6 nhu cau phong to hay thu nho mot d6i
tuong trong mot bao céo, hay nhimng nha thiét ké mudn xem-san pham ciia minh tir cac
goc do khac nhau,.. . TAt ca cac thao tac nay co thé duoc hétrg mot cach dé dang nho vao
cac phép bién déi hinh hoc. Cac phép bién ddi hinh hoc's& lam thay d6i mé ta vé toa do
cla cac dbi tuong, tr do 1am cho toa do thay d6i vé hudng, kich thuéce va hinh dang. Cac
phép bién doi hinh hoc ¢6 s¢ gom: tinh tién (tranlation), quay (rotation) va bién d6i ti 18.
Ngoal ra mot s6 bién do6i khac ciing thudng dugc ap'dung d6 1a phép d6i ximg (reflection)
va bién dang (shearing).

C6 hai quan diém vé phép bién d6i hinh hoc d6 1a: bién doi ddi tuong (object
transformation) va bién doi hé toa do (coordinate transformation). Bién d6i ddi tuong 1a
thay ddi cac diém mo ta nd theo mot quy tic nao do, cOn bién ddi hé toa do 1a tao ra mot
hé toa d0 mdi va tat ca cac diém mo ta dbi tuong s¢ duogc chuyén vé hé toa do6 moéi. Hai
cach nay c6 mdi lién hé chat ché véi nhau. O day ehiing ta chi noi dén phép bién d6i hé
toa do.

1.1. Mét Sé Khdi Nigm Lién Quan

1.1.1 Phép Bién Doi Affine

Phép bién ddi affine 12 phép bién ddi tuyén tinh, kha nghich. Phép bién doi ndy bao
toan tinh song song cua cac duong thang ciing nhu bao toan tinh ti 18 vé khoang cach giita
cac doan thang. Tuy nhién , phép bién-doi nay khong bao toan goc nghiéng va chiéu dai
cac doan thang. Cac phép bién dbi ndy ciing bao toan Veé ti 18 vé khoang cach. Céc hé truc
toa d6 quy udc ban tay phai va ban tay tréi

y

y/\

(b)

Hinh 1.1- cac hé toa do quy udc ban tay trdi (a) va quy woc ban tay phdi (b )
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/| 2. Hé Toa P$ Thuin Nhit:
Trong mot hé toa do thuan nhat , moi diém (x,y,z) trong khong gian Dercarters dugc

u dién boi 4 toa d trong khong gian 4 chiéu thu gon (hx,hy,hz,h). Dé tién loi, nguoi ta
thuorng chon h=1. Nhu vy, mot diém (x,y,z) trong hé toa d6 dercarts s& bién thanh diém

(x,y,z,1) trong hé toa d6 thuan nhat (véi w <> 0) s& tuong.Gng véi diem (x/w,y/w,z/w)
trong hé toa do descartees

homogeneous  project Descartes (X, ¥iz;w) homogeneous

(x/w,ylw,z/w) (xR yAw,z/w,1)
Ww=1

A
X (/

1.1.3. Dang Ma Tran Cho Phép Bién Doi Affine Trong Hé Toa Pd Thuin Nhat

Ti 1€, quay ,bién dang Tinh Tién
PV
d e f:i0
Xy z1)=(xyzl) g h 1:0

trx try trz 1 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Hinh 1.1.3 :Dang Tong Qudt
1.2. CAc Phép Bién Poi:
1.2.1. Phép Tinh Tién:

hép Bién Poi Affine Ba Chiéu

(x"y",z’)
(x,y,2)
tr=(try, 4, tr;)

Z X
Hinh1.2.1: Phép Tink Tién Vi vecto tinh tién tr = (try, try, tr;)

Vector tinh tién tr trong phép bién d6i ba chiéu c6 tac dong rat truc quan: mdi diém
duoc dich di mét khoang la try; try , tr, , theo ba truc.

1.2.2. Phép Bién Poi Ti Lé
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X Z
Hinh 1.2.2 :Phép bién ddi ti ¢

Nhu hinh 1.2.2: d6i tuong phong to gip do6i, dong thoi voi tic dong clia phép bién doi
1am cho d6i twong bi day ra xa goc toa do hon

1.2.3.Phép Bién Dang:
Bién dang theo bat ky truc toa do ndo cing bi anh hudng boi toa dd ing vai hai truc
con lai.

>A
X Z X Z
Hinh 1.2.3: Phép Bi%gng
1.2.4. Phép Quay:

1.2.4.1. Quay quanh maot truc tao do:

Khéc véi phép quay trong hai chidu quanh 1 diém bat ky, trong ba chiéu ta c6 phép
quay quanh mét truc toa do. O day ta sir dung hé toa do quy udc ban tay trai va quy
dinh chiéu quay dwong 1a nguoc chiéu kim'dong ho.
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y
j \
X

Hinh 1.2.4.1: Phép Quay Quanh Truc Z

y
XQ &

Chuwong 2: Xdy dung irng dung mé phéng thudt gidi do hoa 3-D

z

Phan tiép theo ctia luan vin sir dung OpenGL dé xdy dung mot tng dung thuat giai d6
hoa 3-D.

2.1.Xay dung irng dung OpenGL:

Céc bude sau th¢ hién qua trinh xay dung mot img dung c6 tén OpenGL, su dung thu
vién OpenGL dé minh hoa.

2.1.1. Tao wng dung co ban va sira doi giao dién:

2.1.1.1. Dung AppWizard tao &rng dung OpenGL véi cac chon luwa sau trong
cac hop thoai:

Budc 1: Multil document.

Budc 2: Mac dinh.

Budc 3: Mac dinh.

Budc 4: Use 3D Controls.

Budc 5: As a statically linked library.

Budc 6: Mac dinh.

Bang tong két chon lyra nhu sau:
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New Project Information

Appadizard will create a new skeleton project with the following specifications:

[&pplication type of OpenGL:
Multiple Document Interface Application targeting:
Wwin32

Class 0 be

Appllcatlon I:Dp GLApp OpeniGL.h a de GL cpp
Frame: Ch ainFrame in MainFrm.h and M ainFm.

MDIEhIdFlame I:Eh IdF rame in ChildFrm. h d EhIdF . cpp
UUUUUU b COpenG LD o Dp nGLD oc.b and OpenGLDoc. cpp

Vew COpe GLVEW| Dp GLVlew.hande nGLWiew. cpp

+
Eglh[UldSlt]

Froject Directory:
c:hOpenGl

Hinh 2.1.1.1: Bdng tong két chondwa iing dung OpenGL

2.1.1.2. Tao hop thoai c6 ID 1a IDD_FORM_COMMAND va céc Picture, Check
box, Radio button, Slider c¢6 ID [a* IDC_FRAME_COLOR_BACK,
IDC_FRAME_COLOR_LIGHT_AMBIENT, IDC_CHECK_ANTIALIAS,
IDC_CHECK_SMOOTH, IDC_CHECK_LIGHTING, IDC_RADIO_MODEL_O,
IDC_RADIO_MODEL_1, IDC_RADIO_MODEL, 2, IDC_CHECK_VROTATION,
IDC_CHECK_LINK_SCALE, IDC_SLIDER_X, IDC_SLIDER_Y, IDC_SLIDER Z
(hinh 2.2)

2.1.1.3. Dung ClassWizard tao 16p. CformCommandView cho hop thoai

IDD_FORM_COMMAND, Véi cac biénkiéu BOOL nhu
m_Antialias, m_Lighting, m_LinkScale, m_Smooth, | rairey, e
m_Vrotate, va kiéu CStatic nht | apksang W
m_ControlBackColor, — OpenGL
m_ControlColorLightAmbient, kiéu CsliderCtrl nhy || [ Fenasua
m_SliderScaleX, m_SliderScaleY, m_SliderScaleZ ( | — cricu sang hinh
2113) i Diem
 Ehung luoi
{ Dac
— Chuven dong
Hinh 2.1.1.3: Hop thoai I Quay
FormCommandView EEaan
T | Mai ket ba truc
>< P
: v J
2.1.2. Thém cac bién thanhvién, cac ham dap \@ng = =

théng bao, ham COMMAND, cac ham thanh vién,
hoan chinh 16p COpenGL View
2.1.2.1. Thém céc bién thanh vién public sau cho 16p COpenGLView:
float m_zTranslation;
float m_yTranslation;
float m_xTranslation;

float m_zScaling;
float m_yScaling;
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float m_xScaling;

float m_zRotation;

float m_yRotation;

float m_xRotation;

CPoint m_RightDownPos;

BOOL m_RightButtonDown;
CPoint m_LeftDownPos;
BOOL m_LeftButtonDown;
HGLRC m_hGLContext;
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int m_GLPixellndex;

HCURSOR m_CursorRotation;

float m_ClearColorGreen;
float m_ClearColorRed;
float m_ClearColorBlue;

2.1.2.2. Dung MFC ClassWizard thém céc ham dap ung thong baio WM_CREATE,

WM_DETROY,
WM_MOUSEMOVE,
WM_PAINT,
WM_RBUTTONDOWN,
WM_RBUTTONUP,
WM_SIZE, va WM_TIMER.

Hinh 2.1.2.2: Tao lop

WM_LBUTTONDOWN,

WM_LBUTTONUP,

MFC ClassWizard HE
Message Maps  Member Varishles | Automation | Activex, Events | Class Inter |
Broject: Class pame: Add Class -I
OpenfGl =] [cFomComman diiew =l T
i AFarmCommandyieweh, €. AFarmCammandiew.cpp $l
Control [Ds Type

HOC CHECK ANTIALIAS BOOL

L WRaotate
m_ControlB ackC

| | | Static u ackColor
IDC_FRAME_COLOR_LIGHT_AMBIENT CStatic  m_ControlColorLic
IDC_SLIDER X C5liderCil m_5liderS calei
IDC_SLIDERY CSliderCHl m_Slider5calsY
IDC_SLIDER_Z CliderCil m_SliderS caleZ
Deseription;  simple BOOL transfer
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/Bm ma cho cac ham OnCreate(), OnDetroy(), OnSize(),
LButtonDown(),OnLButtonUp(),OnRButtonDown(),OnRButtonUp(),
~MouseMove(), OnPaint() cua I6p COpenGLView nhu bang ké 2.3.2

2.1.2.3.  Thém céac ham thanh vién public sau vao I6p COpenGLView:
void InitGeometry(void);
BOOL CreateViewGLContext(HDC hDC);
BOOL SetWindowPixelFormat(HDC hDC);
Ma cac ham trén dugc cai dat trong bang ké 2.3.
2.1.2.5. Thém vao sau chi thi #endif cia OpenGLView.epp cac dong sau:
#include "gl\glu.h"
#include "gl\gl.h"
2.1.2.6. Thém vao Project cac file thu vién Glaux.lib, OpenGL32.lib va glu32.lib
(duong dan ..\Vc98\lib)

Insert Files into Project [ %]
Loak jn: | = Lib :JI | @I |‘=_°F| E !
=] Glu3z i [#] Iemuilib =] Libe. fib
[=8] Gtntst32.fib [38] Ihvelink i [=#] Libed lib
E‘ Guidsz lib Lg] Imagehlp lib Lg] Libei lib
[] Gumain fin [#] Irm3z. iy [#] Libeid b
[#] Gwpert.fib [#] Javadhg lix [#] Libeimt.ib
[#] Gwweport fib [#] Kemelaz.ib [3#] Libeimtel. it
[8] Hesedit b [o8] K sguidd. s [#] Libemt i
=] Hiirik:.libs =] Largeint.ib =] Libemtd.lib
el M
File hame: !DpenngZ.Ilb Glu32lib Gluax.lib ok I
Files of type: | Librany Files [ lib) =l Cancel ]
Ingert inta: ! OpenGL ;I
Z

Hinh 2.1.2.5: Thém cac file thur vién

2.2 Cach lam viéc ciia trng dung:

Hinh 2.2 1 cira s6 khi bat dau tng dung thé hién mot hinh cau 3-D .Théng qua hinh
cau ndy ta co thé minh hoa dugc mot so giai thuat do hoa 3-D.

=

Hinh 2.2: Trudc khi thuc
hién cac phép bién hinh
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/|2.1. Céc phép bién hinh OpenGL. ’ ‘ ‘
Trudce khi thye hién cac phép bién hinh thi doi twong hinh cau dugce khoi dong bang

- gia tri:

m_XxRotation = 0.0f;
m_yRotation = 0.0f;
m_zRotation = 0.0f;

m_XTranslation = 0.0f;
m_yTranslation = 0.0f;
m_zTranslation = -5.0f;

m_xScaling = 1.0f;
m_yScaling = 1.0f;
m_zScaling = 1.0f;

2.2.1.1.Phép tinh tién:
Pé thuc hién phép tinh tién ta ding phim phai cta con chudt dé di chuyén hinh
cau, cac bién m xTranslation, m yTranslation, m/zTranslation nhan gia tri mdi thi
InvalidateRect dugc goi dé vé& lai hinh.

- OpenGiL - [OpenGiL1] ISEIEIW . GpentL - [OpenGL1] E
[ Fie Bl Wew Window Heb =ls]x] Fle Edl View Window Heb ST
Ds@ /2e 83 DeW /B8 7
- Matsac = ~Mau sac =
Mauren [ Maunen
Anh sang = Ainh sang ||
~OpenGL OpenGL—
¥ Rahgcua ¥ Rangcua
IV Mual IV Mual
IV Chisu san; q IV Chieu sang
" Diem (" Diem
" Khung lua " Khung luei
& Dac « Dac
- Chupen dong - Chuyen dong
‘ I~ Quay ‘ I~ Ouay ‘
~Cogian- = Cogan
I Wi ket batruc I Noi ket ba truc
o —
. —
g
]
ol
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2.2.1.2. Phép Quay:
Nguoc lai voi phép tinh tién dé thuc hién phép quay ta ding phlm trai cua con

ot @& diéu khién hinh cau quay theo cac tryc tuy ¥, lic ndy céc bién m xRotation,
m_yRotation, m_zRotation nhan gi4 tri méi thi InvalidateRect duoc goi dé vé lai hinh.

7 OpenGL - [DpenGL1] HEE
i

Ready LT
Hinh 2.2.1.2: Sau khi thuc hién phép quay
2.2.1.3. Phép Co gian: ‘
bé thyc hién phép co gidn hinh cau ta thong qua ba thanh trugt twong timg véi ba
truc X, Y, Z. Thanh tryot c6 gia tri tr 1 =100, khi ta di chuyén cac thanh trugt cac bién

m_xScaling, m_yScaling, m_zScaling nhan gia tri mai thi InvalidateRect dugc goi dé vé
lai hinh.

£~ OpenGL - [DpenGL1] W
[ He Edt Hi =R
\D Ev E\ ik | &

Mau nen | |
snhsang

- OpenGL
¥ Rangcua
IV Muct
I¥ | Chieu sang
" Diem
& Ehung lu

Dac

1~ Chuyen dong il
™ Duay ‘

~Cogian

I Wi ket ba truc

Ready T
Hinh 2.2.1.:3:Sau khi thuc hién phép co gian theo ba truc
2.2.2. Kiéu béng . chiéu sang, hiéu &ng ring cwa va cac thao tic vé ddi twong 3-D:
2.2.2.1. Kiéu béng:
Mot phuong dién quan frong cia OpenGL 14 kiéu bong ding thé hién ddi tuong trong
canh. Co hai kiéu bong: muot (smooth) va phang (flat). Dé chon kiéu bong, sir dung ham
glShadeMode() nhu sau:

glShadeModel(GL_FAT);
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P6i s6 don cia ham 12 hang thé hién kiéu bong dugc chon, 13 GL_SMOOTH, hoic

4_FAT. Vi bong muot, OpenGL phai xac dinh mau bong cho tung pixel trén da gidc.
Trong doi s6 bong phang, toan bo da giac dung chung mét mau bong. Ham
OnCheckSmooth() kiém tra kiéu bong.

void CFormCommandView::OnCheckSmooth()
{
// TODO: Add your control notification handler code:here
m_Smooth = !'m_Smooth;
If(m_Smooth)
glShadeModel(GL_SMOQOTH);
else
glShadeModel(GL_FLAT);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

- OpenGL - [DpenGiL1] =[7] /% OpenGL - [OpenGL1] [5]
Fie " K

I Hoiketba b I Hoiketba b

X —— §—
. — . ——
T —]— | 7 — f—
i — be  ~

Fleady Fleady

2.2.2.2. Chiéu siang d6i twgng:
bPau tién doi tugng dugce v& €6 mau trong suot dé doi tuong cé anh sang chicu vaoi
mau sac tuy y chuong trinh stir dung CColorDialog cho ngudi dung tuy y chon.

fcolor (]

Basic colors

el Il ||l
HMTErEn.
ErfrEETEE SN
| Smf o § BB *
EEEEEEEN %)
T R

Lustam colors:
i LU uu Nyl

Define Custom Colors 3>

uuuuu

- i ﬂ—l)_l:l

— - Peady
[ hom

Hinh 2.2.2.2a: Chon mau chiéu sang ~ Hinh 2.2.2.2b:Chiéu sdng

2.2.2.3. Hiéu &ng riang cwa:
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Trén man hinh, mot duong thang 13 tap hop cua cac pixel dugc chiéu sang trong hé
ng k& 0 Vuong Do d6, chi ¢6 duong nam ngang hodc thang dtng 1a duoc vé mot cach
—ang s€. Con cac duong nghiéng s€ co6 hién tugng ring cua. Ham OnCheckAntialias() s€

lam giam hiéu Gng rang cua:

void CFormCommandView::OnCheckAntialias()
{
m_Antialias = Im_Antialias;
if(m_Antialias)

glEnable(GL_LINE_SMOOTH);
glEnable(GL_BLEND);
glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA);
glHint(GL_LINE_SMOOTH_HINT,GL_NICEST);
glLineWidth(1.5);
¥

else
{
gIDisable(GL_LINE_SMOOTH);
glDisable(GL_BLEND);
glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA);
gIHint(GL_LINE_SMOOTH_HINT,GL_NICEST);
glLineWidth(1.0);

¥
GetRenderView()->InvalidateRect(NULL,FALSE);

% OpenGL - [OpenBL1] X| 7 OpenGL - [OpenGL1]
Fie Edt View Window Hep i View Wi

PN 2.2.c.0a.Cla knurang Citd . HINN £.2.2.50.0d Kz rang cua”
2.2.2.4. Céc thag t&c vé doi twong 3-D:

ba giac la hinh tao boi cac du’O’ng nbi (canh) gitra mot tap hop céac vertex. Mot da
gi4c co it nhat ba canh. Nhu vay, da giac don gian nhat 12 tam giac.

OpenGL ¢6 thé v& da giac nhu cac diém, cac dudong ngoai, hay ddi twong dic.
OpenGL con c6 thé dién day da giac véi mau da duoc dinh nghia. Thém vao d6, mot da
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/fc OpenGL c6 hai mit trudc va sau c6 thé vé theo cach riéng, va c6 thé quay mot da
c dé xem mat bén Kia.

Ham glPogonMode() duoc dung dé vé da gi4c:
Chuong trinh cho phép v& hinh ciu véi cac ché do6 diém (GL POINT), khung luéi
(GL_LINE), da giac dac (GL_FILL).
void CFormCommandView::OnRadioModel0()
{
glPolygonMode(GL_FRONT_AND_BACK,GL_POINT);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

}
void CFormCommandView::OnRadioModel0()

{
glPolygonMode(GL_FRONT_AND_BACK,GL_LINE);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

}

void CFormCommandView::OnRadioModel0()

{
glPolygonMode(GL_FRONT_AND_BACK,GL_FILL);

this->GetRenderView()->InvalidateRect(NULL,FALSE);

}

&+ OpenGL - [OpenGL1]
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Hinh 2.2.2.4a: Hinh cdu vé bang khung luéi

% OpeniL - [OpenGL1]

Fie =lelx|
jiag- |
=M=
auren
frhsang
DpentilL
IV Rangcua
IV Mugt
[V Chieu sang

€ Diem

" Khung huc
* ag
Chuyen dong
I~ Duay

 Cogian

I Moiketba e
]

y ——
|

Ready [NOM

Hinh 2.2.2.4b: Thao tac vé hinh cau dic

#T+ OpenGL - [DpenGL1] mEE
File Edit Wiew Window Help _]E’Il{j
DeHd| =28 2]

ML sac i 41
tau nen A

Anh zang i
~ Openl

v Rangcua

v Muot

W Chieu zang

& Diem
T Khung lue
" Dac

Chuyet dong:
[ Guay

Co giar—

[ Moiket ba b

% [ ——

T L

T |
o

Ready [N |
Hinh 2.2.2.4c: Hinh cdu vé bang diém

2.3. Bdang ké chwong trinh:

Béang ké 2.3.1 : OpenGLView.h

/I OpenGLView.h : interface of the COpenGLView class
I
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#if
Idefined(AFX_OPENGLVIEW _H_ B5E77933 7225 11D5 9ABA BAADDOC6
8D13_ INCLUDED )

#define

AFX _OPENGLVIEW_H_B5E77933 7225 11D5 9ABA BAADDO0C68D13 |
NCLUDED _

#if MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

class COpenGLDoc ;

class COpenGLView : public CView

{

protected: // create from serialization only
COpenGLView();
DECLARE_DYNCREATE(COpenGLView)

I Attributes

public:
COpenGLDoc* GetDocument();

/I Operations

public:

Il Overrides
/I ClassWizard generated virtual function overrides
II{{AFX_VIRTUAL(COpenGLView)
public:
virtual void OnDraw(CDC* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
protected:
virtual BOOL OnPreparePrinting(CPrintInfo* pinfo);
virtual void OnBeginPrinting(CDC* pDC, CPrintInfo* plInfo);
virtual void OnEndPrinting(CDC* pDC, CPrintInfo* pinfo);
INPYAFX_VIRTUAL

/I Implementation

public:
float m_zTranslation;
float m_yTranslation;
float m_xTranslation;

float m_zScaling;
float m_yScaling;
float m_xScaling;

float m_zRotation;
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float m_yRotation;
float m_xRotation;

CPoint m_RightDownPos;
BOOL m_RightButtonDown;
CPoint m_LeftDownPos;
BOOL m_LeftButtonDown;

HGLRC m_hGLContext;
int m_GLPixellndex;

HCURSOR m_CursorRotation;
float m_ClearColorGreen;

float m_ClearColorRed;

float m_ClearColorBlue;

void InitGeometry(void);
BOOL CreateViewGLContext(HDC hDC);
BOOL SetWindowPixelFormat(HDC hDC);
virtual ~COpenGLView();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

protected:

/I Generated message map functions

protected:
IHH{{AFX_MSG(COpenGLView)
afx_msg void OnPaint();
afx_msg void OnMouseMeove(UINT nFlags, CPoint point);
afx_msg void OnTimer(UINT nIDEvent);
afx_msg void OnSize(UINT nType, int cx, int cy);
afx_msg void OnLButtonDown(UINT nFlags, CPoint point);
afx_msg void OnLButtonUp(UINT nFlags, CPoint point);
afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
afx_msg void OnDestroy();
INYAFX_MSG

DECLARE_MESSAGE_MAP()

}

#ifndef DEBUG // debug version in OpenGLView.cpp
inline COpenGLDoc* COpenGLView::GetDocument()
{ return (COpenGLDoc*)m_pDocument; }
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#tendif

II{{AFX_INSERT_LOCATION}}
/I Microsoft Visual C++ will insert additional declarations immediately before the
previous line.

#endif //
Idefined(AFX_OPENGLVIEW _H_ B5E77933 7225_11D5 9ABA BAADDOC6
8D13 INCLUDED )

Bang ké 2.3.2: OpenGLView.cpp

// OpenGLView.cpp : implementation of the COpenGLView class
#include "stdafx.h"

#include "OpenGL.h"

#include "OpenGLDoc.h"

#include "OpenGLView.h"

#include "gl\glu.h"

#include "gl\gl.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif
i s

/l COpenGLView
IMPLEMENT_DYNCREATE(COpenGLView, CView)

BEGIN_MESSAGE_MAP(COpenGLView, CView)

I{{AFX_MSG_MAP(COpenGLView)

ON_WM_PAINT()

ON_WM_MOUSEMOVE()

ON_WM_TIMER()

ON_WM_SIZE()

ON_WM_LBUTTONDOWN()

ON_WM_LBUTTONUP()

ON_WM_CREATE()

ON_WM_DESTROY()

INYAFX_MSG_MAP

// Standard printing.commands
ON_COMMAND(ID_FILE_PRINT, CView::OnFilePrint)
ON_COMMAND(ID_FILE_PRINT_DIRECT, CView::OnFilePrint)
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ON_COMMAND(ID_FILE_PRINT_PREVIEW,
CView::OnFilePrintPreview)
END_MESSAGE_MAP()

e
Il COpenGLView construction/destruction
COpenGLView::COpenGLView()
{

/l TODO: add construction code here

m_hGLContext = NULL;

m_GLPixellndex = 0;

/I Mouse

m_LeftButtonDown = FALSE;

m_RightButtonDown = FALSE;

Il m_CursorRotation = AfxGetApp()-
> oadCursor(IDC_CURSOR_ROTATION);

/I Colors
COpenGLApp *pApp = (COpenGLApp *)AfxGetApp();
m_ClearColorRed = GetRValue(pApp->m_OptionColorGIBack);
m_ClearColorGreen = GetGValue(pApp->m_OptionColorGIBack);
m_ClearColorBlue = GetBValue(pApp->m_OptionColorGIBack);

InitGeometry();

}
COpenGLView::~COpenGLView()
{
}
BOOL COpenGLView::PreCreateWindow(CREATESTRUCT & cs)

{

return CView::PreCreateWindow(cs);
}
s
/l COpenGLView drawing

void COpenGLView::OnDraw(CDC* pDC)
{
COpenGLDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

¥
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T T T T

/Il COpenGLView printing

BOOL COpenGLView::OnPreparePrinting(CPrintinfo* pInfo)

{

return DoPreparePrinting(pInfo);

}
void COpenGLView::0OnBeginPrinting(CDC* /*pDC*/, CPrintInfo*
[*pInfo*/)

{

}
void COpenGLView::OnEndPrinting(CDC* /*pDC*/, CPrintinfo*
[*pInfo*/)

{

¥

i
I COpenGLView diagnostics

#ifdef DEBUG
void COpenGLView::AssertValid() const

{
CView::AssertValid();

¥

void COpenGLView::Dump(CDumpContext& dc) const
{

CView::Dump(dc);
}

COpenGLDoc* COpenGLView::GetDocument() // non-debug version is
inline

ASSERT(m_pDocument-
>|sKindOf(RUNTIME_CLASS(COpenGLDoc)));
return (COpenGLDoc*)m_pDocument;
}
#endif //_ DEBUG
I ||
/Il COpenGLView message handlers

void COpenGLView::OnPaint()
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CPaintDC dc(this);

COpenGLDoc *pDoc = (COpenGLDoc*)GetDocument();
ASSERT_VALID(pDoc);
I/ Useful in multidoc templates
HWND hWnd = GetSafeHwnd();
HDC hDC = ::GetDC(hWnd);
wglMakeCurrent(hDC,m_hGLContext);

glClear(GL_COLOR_BUFFER BIT | GL_DEPTH_BUFFER_BIT);

glClearColor(m_ClearColorRed,m_ClearColorGreen,m_ClearColor
Blue,1.0f);

glPushMatrix();

// Position / translation / scale
glTranslated(m_xTranslation,m_yTranslation,m_zTranslation);
glRotatef(m_xRotation, 1.0, 0.0, 0.0);

glRotatef(m_yRotation, 0.0, 1.0, 0.0);
glScalef(m_xScaling,m_yScaling,m_zScaling);

/[ Start rendering...
pDoc->RenderScene();

glPopMatrix();

/I Double buffer
SwapBuffers(dc.m_ps.hdc);

void COpenGLView::OnMouseMove(UINT nFlags, CPoint point)

{

¥

if(m_LeftButtonDown)

{
m_yRotation <= (float)(m_LeftDownPos.x - point.x)/3.0f;
m_xRotation -= (float)(m_LeftDownPos.y - point.y)/3.0f;
m_LeftDownPos = point;
InvalidateRect(NULL,FALSE);

¥

CView::OnMouseMove(nFlags, point);
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void COpenGLView::OnTimer(UINT nIDEvent)

{
switch(nIDEvent)

{

case O:
break;

/I Rotation

case 1:
m_yRotation += 5.0f;
m_XRotation += 5.0f;
m_zRotation += 5.0f;
InvalidateRect(NULL,FALSE);
break;

default:

{4
ks

¥

void COpenGLView::0OnSize(UINT nType, int cx, int cy)

{
CView::0OnSize(nType, cX, cy);

/I Set OpenGL perspective, viewport and mode
CSize size(cx,cy);

double aspect;

aspect = (cy == 0) ? (douhble)size.cx : (double)size.cx/(double)size.cy;
glViewport(0,0,size.cx,size.cy);
glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluPerspective(45,aspect,1,15.0);
glMatrixMode(GL_MODELVIEW);
glLoadldentity();

glDrawBuffer(GL_BACK);
glEnable(GL_DEPTH_TEST);

// TODO: Add your.message handler code here

void COpenGLView::OnLButtonDown(UINT nFlags, CPoint point)
{
m_LeftButtonDown = TRUE;
m_LeftDownPos = point;
CView::OnLButtonDown(nFlags, point);
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void COpenGLView::OnLButtonUp(UINT nFlags, CPoint point)

{

¥

m_LeftButtonDown = FALSE;
CView::OnLButtonUp(nFlags, point);

BOOL COpenGLView::SetWindowPixelFormat(HDC hDC)

{

PIXELFORMATDESCRIPTOR pixelDesc;

pixelDesc.nSize = sizeof(PIXELFORMATDESCRIPTOR);
pixelDesc.nVersion = 1;

pixelDesc.dwFlags = PFD_DRAW_TO_WINDOW |
PFD_SUPPORT_OPENGL | PFD_DOUBLEBUFFER |
PFD_STEREO_DONTCARE;

pixelDesc.iPixelType = PFD_TYPE_RGBA,;
pixelDesc.cColorBits = 32;
pixelDesc.cRedBits = 8;
ixelDesc.cRedShift = 16;
pixelDesc.cGreenBits = 8;
ixelDesc.cGreenShift = 8;
pixelDesc.cBlueBits = 8;
ixelDesc.cBlueShift = 0;
pixelDesc.cAlphaBits = 0;
ixelDesc.cAlphaShift =.0;
pixelDesc.cAccumBits = 64;
pixelDesc.cAccumRedBits = 16;
ixelDesc.cAccumGreenBits = 16;
pixelDesc.cAccumBlueBits = 16;
ixelDesc.cAccumAlphaBits = 0;
pixelDesc.cDepthBits = 32;
ixelDesc.cStencilBits = 8;
pixelDesc.cAuxBuffers'= 0;
ixelDesc.iLayerType = PFD_MAIN_PLANE;
pixelDesc.bReserved = 0;
ixelDesc.dwlLayerMask = 0;
pixelDesc.dwVisibleMask = 0;
ixelDesc.dwDamageMask = 0;

m_GLPixellndex = ChoosePixelFormat(hDC,&pixelDesc);
if(m_GLPixellndex == 0) // Choose default
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m_GLPixellndex = 1;

if(DescribePixelFormat(hDC,m_GLPixellndex,
sizeof(PIXELFORMATDESCRIPTOR),&pixelDesc)==0)
return FALSE;

if('SetPixelFormat(hDC,m_GLPixelIndex,&pixelDesc))
return FALSE;
return TRUE;

¥

BOOL COpenGLView::CreateViewGLContext(HDC hDC)

{
m_hGLContext = wglCreateContext(hDC);

if(m_hGLContext==NULL)
return FALSE;

if(wglMakeCurrent(hDC,m_hGLContext)==FALSE)
return FALSE;

return TRUE;
}

void COpenGLView::InitGeametry()
{

m_XxRotation = 0.0f;

m_yRotation = 0.0f;

m_zRotation = 0.0f;

m_XTranslation = 0.0f;
m_yTranslation = 0.0f;
m_zTranslation = -5.0f;

m_xScaling = 1.0f;
m_yScaling = 1.0f;
m_zScaling = 1.0f;

int COpenGLView::OnCreate(LPCREATESTRUCT IpCreateStruct)

{
if (CView::OnCreate(IpCreateStruct) == -1)
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return -1;

HWND hWnd = GetSafeHwnd();
HDC hDC = ::GetDC(hWnd);

if(SetWindowPixelFormat(hDC)==FALSE)
return O;

if(CreateViewGLContext(hDC)==FALSE)
return O;

// Default mode
glPolygonMode(GL_FRONT,GL_LINE);
glPolygonMode(GL_BACK,GL_LINE);
glShadeModel(GL_FLAT);
glEnable(GL_NORMALIZE);

/I Lights, material properties

GLfloat ambientProperties[] = {0.7f, 0.7f, 0.7f, 1.0},
GLfloat diffuseProperties[] = {0.8f, 0.8f, 0.8f, 1.0f};

GLfloat specularProperties[] = {1:0f, 1.0f, 1.0f, 1.0f};

glClearDepth( 1.0 );

glLightfv( GL_LIGHTO, GL._AMBIENT, ambientProperties);
glLightfv( GL_LIGHTO, GL_DIFFUSE, diffuseProperties);
glLightfv(GL_LIGHTO,GL_SPECULAR,specularProperties);
glLightModelf(GL_LIGHT_MODEL_TWO_SIDE, 1.0);

// Default : lighting
glEnable(GL_LIGHTO0);
glEnable(GL_LIGHTING);
return O;

¥

void COpenGLView::OnDestroy()

{
if(wglGetCurrentContext() '= NULL)

wglMakeCurrent(NULL,NULL);

if(m_hGLContext != NULL)

{
wglDeleteContext(m_hGLContext);
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m_hGLContext = NULL;

}
CView::0OnDestroy();

¥

Bang ké 2.3.3: FormCommandView.h

#if

Idefined(AFX_FORMCOMMANDVIEW_H__BS5E7793B 7225 11D5 9ABA B
AADDO0C68D13 INCLUDED )

#define

AFX_ FORMCOMMANDVIEW_H_ B5E7793B 7225 11D5 9ABA BAADDO
C68D13 _ INCLUDED _

#if MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

/[l FormCommandView.h : header file
/I CFormCommandView form view

#ifndef  AFXEXT H_
#include <afxext.h>
#endif
class COpenGLDoc;
class CFormCommandView : public CFormView
{
protected:
CFormCommandView();
DECLARE_DYNCREATE(CFormCommandView)
/l Form Data
public:
II{{AFX_DATA(CFormCommandView)
enum { IDD = IDD_FORM_COMAMAND };
CStatic m_ControlColorLightAmbient;
CSliderCtrl m_SliderScaleZ;
CSliderCtrl m_SliderScaleY;
CSliderCtrl m ‘SliderScaleX;
CStatic m_ControlBackColor;
BOOL m_Antialias;
BOOL m_Lighting;
BOOL m_LinkScale;
BOOL m_Smooth;
BOOL m_VRotate;
IIF}AFX_DATA
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I Attributes
public:
/I Operations
public:
BOOL UpdateScale();
COpenGLDoc* GetDocument();
CView *GetRenderView();
I/ Overrides
/I ClassWizard generated virtual function overrides
II{{AFX_VIRTUAL(CFormCommandView)
public:
virtual void OnlnitialUpdate();
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
IN}AFX_VIRTUAL

/I Implementation
protected:
virtual ~CFormCommandView();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

Il Generated message map functions
II{{AFX_MSG(CFormCommandView)

afx_msg void OnPaint();

afx_msg void OnHScroll(UINT nSBCode, UINT nPos, CScrollBar* pScrollBar);
afx_msg void OnLButtonUp(UINT nFlags, CPoint point);
afx_msg void OnCheckAntialias();

afx_msg void OnCheckLighting();

afx_msg void OnCheckLinkScale();

afx_msg void OnCheckSmooth();

afx_msg void OnCheckVrotation();

afx_msg void OnRadioModel0();

afx_msg void OnRadioModel1();

afx_msg void OnRadioModel2();

INYAFX_MSG

DECLARE_MESSAGE_MAP()

}

#ifndef _DEBUG // debug version in RenderView.cpp
inline COpenGLDoc* CFormCommandView::GetDocument()
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{ return (COpenGLDoc*)m_pDocument; }

#tendif
M | nn§n

II{{AFX_INSERT_LOCATION}}

/I Microsoft Visual C++ will insert additional declarations.immediately before the
previous line.

#endif //

Idefined(AFX_FORMCOMMANDVIEW_H | B5E7793B_7225 11D5 9ABA B
AADDO0C68D13__INCLUDED )

Bang ké 2.3.4: FormCommandView.cpp
/[ FormCommandView.cpp : implementation file
Il

#include "stdafx.h"

#include "OpenGL.h"

#include "FormCommandView.h"
#include "ChildFrm.h"

#include "MainFrm.h"

#include "OpenGLView.h"

#include "OpenGLDoc.h"

/[#include "

#include "gl\glu.h"

#include "gl\gl.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = .FILE_;

#endif
e
Il CFormCommandView

IMPLEMENT_DYNCREATE(CFormCommandView, CFormView)

CFormCommandView::CFormCommandView()
: CFormView(CFormCommandView::1DD)

{
II{{AFX_DATA INIT(CFormCommandView)
m_Antialias = FALSE;
m_Lighting = FALSE;
m_LinkScale = FALSE;
m_Smooth = FALSE;
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m_VRotate = FALSE;
II}}YAFX_DATA _INIT

¥

CFormCommandView::~CFormCommandView()

{
ks

void CFormCommandView::DoDataExchange(CDataExchange* pDX)

{
CFormView::DoDataExchange(pDX);
II{{AFX_DATA_MAP(CFormCommandView)
DDX_Control(pDX, IDC_FRAME_COLOR_LIGHT_AMBIENT,

m_ControlColorLightAmbient);
DDX_Control(pDX, IDC_SLIDER_Z, m_SliderScaleZ);
DDX_Control(pDX, IDC_SLIDER_Y;m_SliderScaleY);
DDX_Control(pDX, IDC_SLIDER_X, m_SliderScaleX);
DDX_Control(pDX, IDC_FRAME_COLOR.BACK, m_ControlBackColor);
DDX_Check(pDX, IDC_CHECK_ANTIALIAS, m_Antialias);
DDX_Check(pDX, IDC_CHECK_LIGHTING, m_Lighting);
DDX_Check(pDX, IDC_CHECK_LINK_SCALE, m_LinkScale);
DDX_Check(pDX, IDC_CHECK_SMOQOTH, m_Smooth);
DDX_Check(pDX, IDC_CHECK_VROTATION, m_VRotate);
IIP}YAFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CFormCommandView, CFormView)
I{{AFX_MSG_MAP(CFormCommandView)
ON_WM_PAINT()
ON_WM_HSCROLLY()
ON_WM_LBUTTONUP()
ON_BN_CLICKED(IDC.CHECK_ANTIALIAS, OnCheckAntialias)
ON_BN_CLICKED(IDC_CHECK_LIGHTING, OnCheckLighting)
ON_BN_CLICKED(IDC_CHECK_LINK_SCALE, OnCheckLinkScale)
ON_BN_CLICKED(IDC_CHECK_SMOOTH, OnCheckSmooth)
ON_BN_CLICKED(IDC_CHECK_VROTATION, OnCheckVrotation)
ON_BN_CLICKED(IDC_RADIO_MODEL_0, OnRadioModel0)
ON_BN_CLICKED(IDC_RADIO_MODEL _1, OnRadioModell)
ON_BN_CLICKED(IDC_RADIO_MODEL_2, OnRadioModel2)
INP}YAFX_MSG_MAP

END_MESSAGE MAP()

U
/Il CFormCommandView diagnostics
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#ifdef DEBUG
void CFormCommandView::AssertValid() const

{
CFormView::AssertValid();

¥

void CFormCommandView::Dump(CDumpContext& dc) const

{
CFormView::Dump(dc);

¥

#endif //_DEBUG

i
/l CFormCommandView message handlers

void CFormCommandView::OnlinitialUpdate()

{
CFormView::OnlInitialUpdate();

/I Slider

TRACE("Sliders : updating...\n"");
m_SliderScaleX.SetRange(1,100, TRUE);
m_SliderScaleY.SetRange(1,100,TRUE);
m_SliderScaleZ.SetRange(1,100,TRUE);

m_SliderScaleX.SetPos(50);
m_SliderScaleY .SetPos(50);
m_SliderScaleZ.SetPos(50);

¥

void CFormCommandView::OnPaint()

{

// Device context for painting
CPaintDC dc(this);

// Options are stored in Application
COpenGLApp *pApp.= (COpenGLApp *)AfxGetApp();
CRect rect;

/l Color back
m_ControlBackColor.GetWindowRect(&rect);
ScreenToClient(&rect);
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CBrush BrushBack(pApp->m_OptionColorGIBack);
dc.FillRect(&rect,&BrushBack);

/I Color light ambient

m_ControlColorLightAmbient.GetWindowRect(&rect);

ScreenToClient(&rect);

CBrush BrushLightAmbient(pApp->m_OptionColorGlLightAmbient);

dc.FillRect(&rect,&BrushLightAmbient); // TODO: Add your message handler
code here

/I Do not call CFormView::OnPaint() for painting messages

¥

void CFormCommandView::OnHScroll(UINT nSBCode, UINT nPos,
CScrollBar* pScrollBar)
{
/[ TODO: Add your message handler code here and/or call default
switch( nSBCode )
{
case TB_BOTTOM:
UpdateScale();
break;
case TB_ENDTRACK:
UpdateScale();
break;
case TB_LINEDOWN:
UpdateScale();
break;
case TB_LINEUP:
UpdateScale();
break;
case TB_ PAGEDOWN:
UpdateScale();
break;
case TB_PAGEUP:
UpdateScale();
break;
case TB_ THUMBPOSITION:
UpdateScale();
break;
case TB_. THUMBTRACK:
UpdateScale();
break;
case TB_TOP:
UpdateScale();

Néu ban can file word? Xin hay nhap vao day!



http://kilobooks.com
http://kilobooks.com
http://kilobooks.com/showthread.php?t=2007

http://kilobooks.comn
THO VIEN NIEN TO TROC TUYEN

break;
default:

¢

¥
Il ' Update scaling

GetRenderView()->InvalidateRect(NULL,FALSE);,

CFormView::OnHScroll(nSBCode, nPos, pScroliBar);
}

void CFormCommandView::OnLButtonUp(UINT nFlags, CPoint point)
{
/[ TODO: Add your message handler code here and/or call default
CRect rect;
COpenGLApp *pApp = (COpenGLApp *)AfxGetApp();

I/l Option back color
m_ControlBackColor.GetWindowRect(&rect);
ScreenToClient(&rect);
if(rect.PtInRect(point))
{
CColorDialog dlg(pApp->m_OptionColorGIBack);
if(dlg.DoModal()==IDOK)
{
pApp->m_OptionColorGiBack = dlg.GetColor();
COpenGLView *pView = (COpenGLView *)GetRenderView();
pView->m_ClearColorRed = (float)GetRValue(pApp-
>m_OptionColorGIBack) / 255.0f;
pView->m_ClearColorGreen = (float)GetGValue(pApp-
>m_OptionColorGIBack) /:255.0f;
pView->m_ClearColorBlue = (float)GetBValue(pApp-
>m_OptionColorGIBack) / 255.0f;
this->InvalidateRect(&rect,FALSE);
pView->InvalidateRect(NULL,FALSE);

ks
ks

/[ Option ambient light color
m_ControlColorLightAmbient.GetWindowRect(&rect);
ScreenToClient(&rect);
if(rect.PtInRect(point))
{
CColorDialog dlg(pApp->m_OptionColorGILightAmbient);
if(dlg.DoModal()==IDOK)
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pApp->m_OptionColorGILightAmbient = dlg.GetColor();
COpenGLView *pView = (COpenGLView *)GetRenderView();

Il Refresh LightO

float r = (float)GetRValue(pApp->m_OptionColorGIlLightAmbient) /
255.0f;

float g = (float)GetGValue(pApp->m_OptionColorGlLightAmbient) /
255.0f;

float b = (float)GetBValue(pApp->m_OptionColorGlLightAmbient) /
255.0f;

float ambientProperties[] = {r,9,b,1.0f};

glLightfv( GL_LIGHTO, GL_AMBIENT, ambientProperties);

Il Refresh views
this->InvalidateRect(&rect,FALSE);
pView->InvalidateRect(NULL,FALSE);

ks
ks

CFormView::OnLButtonUp(nFlags, peint);
}

CView *CFormCommandView::GetRenderView()

{
COpenGLApp *pApp = (COpenGLApp *)AfxGetApp();
CMainFrame *pMainFrame = (CMainFrame *)pApp->m_pMainWnd,
CChildFrame *pFrame = (CChildFrame *)pMainFrame->GetActiveFrame();
CView *pView = (CView *)pFrame->m_wndSplitter.GetPane(0,1);
return pView;

¥

COpenGLDoc* CFormCommandView::GetDocument()

{
ASSERT(m_pDocument->IsKindOf(RUNTIME_CLASS(COpenGLDaoc)));

return (COpenGLDoc*)m_pDocument;
}

BOOL CFormCommandView::UpdateScale()

{
COpenGLView *pView = (COpenGLView *)GetRenderView();
pView->m_xScaling = (float)m_SliderScaleX.GetPos()/50.0f;
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pView->m_yScaling = (float)ym_SliderScaleY.GetPos()/50.0f; // TODO : link
pView->m_zScaling = (float)m_SliderScaleZ.GetPos()/50.0f;

if(m_LinkScale)

{
m_SliderScaleY.SetPos(m_SliderScaleX.GetPos());
m_SliderScaleZ.SetPos(m_SliderScaleX.GetPos());
pView->m_yScaling = pView->m_zScaling =pView->m_xScaling;

¥

return TRUE;

¥

void CFormCommandView::OnCheckAntialias()

{
// TODO: Add your control notification handler code here
m_Antialias = Im_Antialias;

if(m_Antialias)

{
glEnable(GL_LINE_SMOOTH);
glEnable(GL_BLEND);
glBlendFunc(GL_SRC_ALPHA,GL ONE_MINUS_SRC_ALPHA);
gIHint(GL_LINE_SMOOTH=HINT,GL_NICEST);
glLineWidth(1.5);

}

else

{
gIDisable(GL_LINE_ SMOOTH);
glDisable(GL_BLEND);
glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA);
gIHint(GL_LINE_SMOOTH_HINT,GL_NICEST);
glLineWidth(1.0);

¥
GetRenderView()->InvalidateRect(NULL,FALSE);

¥

void CFormCommandView::OnCheckLighting()

{
/[ TODO: Add your control notification handler code here
m_Lighting = !Im_Lighting;
if(m_Lighting)

Néu ban can file word? Xin hay nhap vao day!



http://kilobooks.com
http://kilobooks.com
http://kilobooks.com/showthread.php?t=2007

http://kilobooks.comn
THO VIEN NIEN TO TROC TUYEN

glEnable(GL_LIGHTING);
else

glDisable(GL_LIGHTING);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

¥

void CFormCommandView::OnCheckLinkScale()
{

m_LinkScale = 'm_LinkScale;

if(m_LinkScale)

{
COpenGLView *pView = (COpenGLView *)GetRenderView();
m_SliderScaleY.SetPos(m_SliderScaleX.GetPos());
m_SliderScaleZ.SetPos(m_SliderScaleX.GetPos());
pView->m_yScaling = pView->m_zScaling = pView->m_xScaling;

¥

m_SliderScaleY.EnableWindow(!m_LinkScale);
m_SliderScaleZ.EnableWindow('m_LinkScale);
GetRenderView()->InvalidateRect(NULL,FALSE);

¥

void CFormCommandView::OnCheckSmooth()
{
m_Smooth = !'m_Smooth;
if(m_Smooth)
glShadeModel(GL_SMOQTH);
else
glShadeModel(GL_FLAT);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

¥

void CFormCommandView::OnCheckVrotation()
{
/[ TODO: Add your control notification handler code here
m_VRotate = Im_VRotate;
COpenGLView *pView = (COpenGLView *)GetRenderView();
if(m_VRotate)
pView->SetTimer(1,10,NULL);
else
pView->KillTimer(1);
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¥

void CFormCommandView::OnRadioModel0()

{
// TODO: Add your control notification handler code here
glPolygonMode(GL_FRONT_AND_BACK,GL_POINT);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

¥

void CFormCommandView::OnRadioModel1()

{
glPolygonMode(GL_FRONT_AND_BACK,GL_LINE);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

}
void CFormCommandView::OnRadioModel2()

{
// TODO: Add your control notification handler code here

glPolygonMode(GL_FRONT_AND_BACK,GL_FILL);
this->GetRenderView()->InvalidateRect(NULL,FALSE);

¥
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