Bai thue hanh 2: Phép bién d6i diém nhin va bién d@6i mé hinh
Muc dich:

- Hiéu cach thuc hién 1énh bién d6i diém nhin gluLookAt() va cac 1énh bién d6i mé hinh
glTranslate®(), glRotate*(), glScale*()

- Cach thay thé 1énh bién d6i diém nhin boi cac 1énh bién d6i mo hinh
Yéu chu:

1. Lénh bién d6i diém nhin gluLookAt(eyex, eyey, eyez, centerx, centery, centerz, upx, upy,
upz)

Chay chuong trinh cube.c
1.1 Thay lénh gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);

- Boi 1énh gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, -100.0, 0.0, 1.0, 0.0); két qua hinh anh
khong bi thay d6i, tai sao?

- Boi 1énh gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, 100.0, 0.0, 1.0, 0.0); két qua khong nhin
thdy hinh anh, tai sao?

1.2 Khéi phuc lai chuong trinh gbc cube.c, thay lénh glutWireCube() boi 1énh
glutWireTeapot(1.5); chay lai chuong trinh

Thay 1énh gluLookAt() boi 1an lugt cac 1énh sau va giai thich két qua thu duoc:

gluLookAt (10.0, 0.0, 10.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);
gluLookAt (10.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, -1.0, 0.0);
gluLookAt (0.0, -5.0, 0.0, 0.0, 0.0, 0.0, 3.0, 0.0, -3.0);
gluLookAt (0.0, 0.0, 5.0, -10.0, 0.0, 0.0, 0.0, 1.0, 0.0);
1.3 Khéi phuc lai chuong trinh gbc cube.c, thay 1énh gluLookAt() boi 1an luot cac 1énh sau
gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, 0.0, 0.0, 1.0, -10.0);
gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, 0.0, 0.0, 12.0, 30.0);
gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, 0.0, 0.0, 3.7, 11.6);

Ta thay rang cac 1énh trén chi khac nhau & huéng dinh clia camera ta s& goi d6 1a véc to
up(upx, upy, upz). Trong ca ba cau Iénh trén hudng dinh cua camera khong vudng goc véi
hudng nhin. Két qua thu dugc cua cac cau I¢nh d6 1a nhu nhau, tai sao vay?

Ta quay lai 1é€nh: gluLookAt(eyex, eyey, eyez, centerx, centery, centerz, upx, upy, upz)



Binh thuong ta luon chon hudng dinh vuong géc voi1 hudng nhin ctia camera ta goi do la
véc to view(centerx-eyex, centery-eyey, centerz-eyez). Trong trudng hop néu véc to up khong
vudng goc va khong cong tuyén véi véc to view ta ludn cd cach phén tich véc to up theo cach
duy nhét nhu sau: up= ul+ u2 (trong d6 ul 13 véc to vudng goc vai view con u2 1a mot véc to
cong tuyén véi view). Khi d6 OpenGL sé& chon véc to u/ 1a huéng dinh ctia camera thay cho

véc to up.
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Vi du trong Iénh gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, 0.0, 0.0, 1.0, -10.0); ta c6
up(0.0, 1.0, -10.0)=u1(0.0, 1.0, 0.0)+ 2*view(0.0, 0.0, -5.0)

Do dé OpenGL s€ chon hudng dinh cua camera 1a #/(0.0, 1.0, 0.0), do 1a 1i do vi sao
hinh anh hién thi khong bi thay doi.

2. Cac Iénh
Khéi phuc lai chuong trinh gbc cube.c
2.1 Chén vao phia trude cua 1énh glutWireCube() 1an luot cac cau 1énh sau:
glTranslatef(2.0, 0.0, 0.0);
glTranslatef(2.0, 0.0, -3.0);
glRotatef(30, 0.0, 0.0, 1.0);
glRotatef(-60, 1.0, 0.0, 1.0);
glScalef(1.0, 1.0, 1.0);
glScalef(2.0, 1.5, 3.0);

2.2 Khéi phuc lai chuwong trinh gbc cube.c va chén vao phia trudc cua 1énh glutWireCube()

lan luot cac cum cau 1énh sau:
Cum 1énh 1:
glTranslatef(2.0, 0.0, 0.0);
glRotatef(45, 0.0, 0.0, 1.0);

Cum I¢énh 2:



glRotatef(45, 0.0, 0.0, 1.0);
glTranslatef(2.0, 0.0, 0.0);

Két qua thu dugc khac nhau, tai sao?

3. Thay thé 1énh bién d6i diém nhin boi cac 1énh bién d6i mé hinh

Khéi phuc lai chwong trinh gdc cube.c

3.1 Loai bé 1énh gluLookAt(), chay chuong trinh ta s& khong nhin thay hinh anh nita, tai sao?
Ta xét 1énh thiét 1ap viewing volume trong chwong trinh:

glFrustum (-1.0, 1.0, -1.0, 1.0, 1.5, 20.0);
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Chi c6 nhitng phan cta vat thé thudc viewing volume (hinh chép cut) méi dugc chiéu
1én khung nhin (khung nhin thudc mit phiang chiéu z=-near=-1.5).

Néu ta loai bo 1énh gluLookAt() thi vat thé dugc vé mic dinh tai gbc toa do do d6 nd
nam ngoai viewing volume d6 14 li do ta khong nhin thay hinh anh.

Bay gio ta thém 1énh glTranslatef(0.0, 0.0, -5.0); vao phia trude 1€nh glutWireCube() Ta
thdy hinh anh lai hién thi giong nhu khi c6 1énh gluLookAt() ching to 2 1énh nay c6 hiéu luc
giéng nhau. Lénh gluLookAt (0.0, 0.0, 5.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0); nghia la kéo camera 5
don vi d6 dai tir gdc toa d6 doc theo hudng duwong truc oz con 1énh glTranslatef(0.0, 0.0, 5.0);
nghia la tinh tién vat thé 5 don vi d6 dai doc theo hudng am truc oz trong khi camera dat tai vi
tri mac dinh 1a gdc toa do.

3.2 Khéi phuc lai chuong trinh gbc cube.c
Str dung 1é€nh gluLookAt (-4.5, 0.0, 4.5, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0); sau do thay I¢nh nay
boi 2 cau 1énh bién d6i mo hinh sau:

glRotatef(45,0.0,1.0,0.0);



glTranslatef(4.5,0.0,-4.5);
So sanh 2 két qua thu duogc
3.3 Thay thé 1énh bién d6i diém nhin sau bang cac 1énh bién d6i mé hinh tuong duong
gluLookAt (0.0, 7.6, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0);
gluLookAt (0.0, .0, 4.5, 0.0, 0.0, 0.0, 1.0, 1.0, 0.0);
gluLookAt (5.5, 0.0, 5.5, 0.0, 0.0, 0.0, -1.0, 1.0, 0.0);

3.4 Khoi phuc lai chuwong trinh gdc cube.c, thay 1énh glutWireCube() béi 1énh
glutWireTeapot(1.5); chay lai chuong trinh

Thay lénh thiét 1ap diém nhin thanh gluLookAt(0.0, 0.0, -5.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);

Ta nhin thay Teapot theo chiéu nguoc lai, tai sao? Thay thé 1énh gluLookAt() béi cac

1énh bién d6i mo hinh twong duong.



