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1. 21 true, S8 falseZ Z2A| Q. (10%)
1) 9E 2Ll A2 WE e doleof Al . _ T
2) shube] A= Qroll tlEW et ZolHHE FAd AREE 4= gl __F
3) ©]&(translation)¥} 3] SH(rotation)> o} 7AW SH(affine rigid-body transformation)
ol _T
4) Azt = Gk YFA (Cones)v™ MY (Luminance)s Fatstil {HdA (Rods)& A
Zt Q1A] (Color Perception)& &Y. _F
5) AWaE (Square Matrix)= W=A] S8 H (Inverse Matrix) & 2=t} S
2. ML LA L. (107)
1) OPENGL 3% FH3EAl&= x+v Q&% y+v A%, z+v MW B1o= e+ Wk

_°loh.

2) ZEd HHA omAZ AAeEH DI AN e e BHE Az
(Color Buffer)_z} gt}

3) A ¥WEe s _ A (5)F WeTth

ne 0

4) A p7t V¥ (n,d)l TF nep+d<0 o]t p= HW < o ot

5) A= AF (P, Py ..., P} EF6tE M 22 BE53 AAE _AHs I olg
H =
T—

3. b EA gk L. (50%)
1) HSV(Hue, Saturation, Value) 72 R dlo] F911%] 1tets] AH
HSV AZnd= 3dshe).
HSV(Hue, Saturation, Value)«= 4, A%, W =& 9w, Huew 72, Saturation(Al )
T =S T2 Y9N 7 o g Ed 7zt Value(BE)7F R oW A M T}
THIA 3L o E ol 7479 X1 T
A sk WA Huedt-2 0~3605%=0 4] 0, Saturation@t-> 0~1° A4 1, Valuegt2 0~1°4] 1

ol
il
D

S
ol

S} w7} A0

L
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&3t} sh ol &
2) Zlo] W¥ (Depth buffer)7} F3lQ1A sl AHwepre. agla, v g
OpenGL Z 2|4 Zlo] WMHE 98l AF&ots Fhaell BF s1ebm] FAGHA] L.

void divide_tetra(GLfloat* a, GLfloat* b, GLfloat* ¢, GLfloat* d, int m)
{

I A=k
}

void display()
{
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
gIBegin(GL_TRIANGLES);
divide_tetra(v[0], v[1], V[2], V[3], 5);
glEnd();
glFlush();
}

void init()

{
glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluOrtho3D(-2.0, 2.0, -2.0, 2.0);
glMatrixModel(GL_MODELVIEW);
glClearColor(1.0, 1.0, 1.0, 1.0);
glColor3f(0.0, 0.0, 0.0);

}

void main(int argc, char **argv)
{
glutlnit(&argc, argv);
glutinitDisplayMode(GLUT_SINGLE|GLUT_RGB|GLUT_DEPTH);
glutlnitWindowSize(500, 500);
glutCreateWindow(“3D Gasket);
glutDisplayFunc(display);
glEnable(GL_DEPTH_TEST);
glMainLoop();

Aol ¥ = AW Z-buffertt Eelv, JAE = 7]5HNAl (geometry) o] Zoldk (z)°] 7t

TS WHs 28RS QolJRE FH 5= Holt

OPENGLO A Zlojw ¥ daeFE ARgst7] $8he], \_Lolﬂ%vﬂ% AbERIT e 2713HE
otal, zolgw HAES @Astejof afn, taEdlo]l §H oA wf Z vt A

HE A% u ZolWE go] Ao} Fk.

3) OpenGLolA 7|3 7} @h(Default Camera)2] 9% ¢} #Z5FHS 7+as] Aysta a9

o7 FASH.

gotn ek BSINe ARSH Leriv

flaft. batiom, mea,

2 2x2x2 YA viewing volumes /\}%biﬂ]r.

e OpenGLOl A= FhdlElrE EAe] I (drawing
coordinates)®] ¢4 (origin)ell A5t z- WIFO R

, HEE
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33} 3 ol &
4 QEFA7 T2l ATEE 374A JYEE Pajo] Follx hekE] A

875EE (Request Mode): 21N YH&

(trigger) =] =7 %] (measure)7} 215102 HiE
AZE X (Sample Mode): Z2IFM o) 355 v 54 57449 544
(measure)”7} RFEHE T}

oJHlE XX (Event Mode): Z=IoA = o|HIEE 7|thg]al, JEFX A EZA
mrtct oWl E (event)7t B/ H L, G| o] 57 A (measure) 7l A Ao} G

(trigger) 2
7l olME Fto] Eojrtal, 2RO = Y o|HES A2 gt
5) Be< FEE OpenGL/GLUT 2o otk Hl zhe] 39 7|55 1hds)
A atet,
void reshape(int w, int h)
{
glViewport(0, 0, w, h);
gIMatrixMode(GL_PROJECTION);
glLoadldentity();
gluOrtho2D(0, w, 0, h); // (1) A mEH st4 =T+ (0,0)00A] TS F7|/=0]
glMatrixMode(GL_MODELVIEW);
}
void keyboard(unsigned char key, int X, int y)
{
if (key =="q" || key =="Q") {
exit(0);
}
else if (key =="r") {
r=1.0;9g=0.0;b=0.0;
}
glutPostRedisplay(); @Q)_RA=7t M2 J{™otet ZeJt U= dRE EA
}
int main(int argc, char** argv)
{
glutlnit(&argce, argv); I/ =75}
glutinitDisplayMode(GLUT_DOUBLE | GLUT_RGB); // (3)_ClIAEz&| 0|2 ZAZEES MY,
RGB Z&{et HEHHE AtS
glutinitWindowSize(400, 400); // 12l 37|= 400x400
glutinitWindowPosition(0,0); I A=e =7|XE (0,0)
glutCreateWindow(argv[0]); I AESE MY
glutDisplayFunc(display); N RAERIF MEORZIE % I ClAE0| HMHTE S&
glutMouseFunc(mouse); /I OI?A HEO| E8ife M 55
glutMotionFunc(motion); I (4)_Dt2A HEO =27l MEfoM F2Y If 5
glutkeyboardFunc(keyboard);  // ACll character 7|7} E2{X S Il &
glutSpecialFunc(special); Il (5)_F1~F12u} 4sk7| & —.—r9|7F sHNE M &
glutReshapeFunc(reshape); // |1 =7t Mg €3S of 277 HIEE i M7 HATE 52
glutMainLoop();
}
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6) Tha2 st OpenGL Z 2139 dFolty, o1 &8 AHE 9o g

glPolygonMode(GL_FRONT_AND_BACK, GL_FILL);
glBegin(GL_TRIANGLE_FAN);
for (inti = 0; i<8; i++)
glVertex2fv(v[i]);
glEnd();

7) T2 hdd OpenGL 22139 dFolty, o1 &8 AWE 9o g

v2
glPolygonMode(GL_FRONT_AND_BACK, GL_FILL); vl w3
glBegin(GL_TRIANGLES);
for (inti = 0; i<8; i++) /

glVertex2fv(v[i]); v0 vi
glEnd();
V7 _ v5
vH

8) ditol Slv A EAIE gl & wf OPENGL #o]= Z}Ql  (Graphics
A ts T oldelA d2zte] AdHET W Tt

H 3 (modeling transformation)
H 3l (viewing transformation)
3} (projection transformation)

EE W3 (viewport transformation)

a-b 0

a-b=0 6 =90
a-b<0 90< 6 <= 180
a-b>0 0<=0<90

4/8




wFvotm AeE o3 Tdgx Tz
a3}

ZZv3AF (2008 E38H7]) 2008 49 23Y
il o] &

1 58

10) 345 a(ﬁé,ﬁgﬂ)oﬂ 90°7t= 2 3|7 (Rotate)st= A (Quaternion)= F%E3}

2}, (c0s900=0, sin90°=1, cos45°= sin45°=0.707= \/EA S o] 8E A)

.0 .0 .0 0
q=|a,sin_,a,sin—,a,sin_—,Cos—~
2 2 2 2

i 2

=| —sin 45,7sin 45,0sin 45, cos45}

2
02
2

} =[0.5,0.5,0,0.707]

N |~

1
_2,
4. v=7% 7hdg}l E P (Pinhole-Camera Model)?} 34 7hdgt 22 (Synthetic-Camera
Model)el izl & (Object), ©1W|*] 3E™H (Image Plane), F%9 (Projection), 7tHle} F4l

(Center of Projection)S 13 o2 UlEo] H] st} (10%)

=77 72l 22 (Pinhole-Camera Model)

Y

Camera

Y

[yp-' _d)

e e L ]

Image Plane:

) COP (Center of Projection)
Zhelel el AdE G

4 Zhdlel 22 (Synthetic-Camera Model)

Image Plane:

Vs QYRS Fplet doz o)%
A

COP (Center of Projection)
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5. ot LRA S o] YF HAHE L EF HAF S E B (Mapping) AT 23 ¥
of thdt 3x3 FHL 7|& ofd WE FHQ T(tx, ty), S(sx, sy), RO) 59 Fo2 THIM® &, 1
437 P8 MS 73t (103)
1
y >
A X
5
M
——
1
1
v
4 X y
11 11 11\.(11
M=S|=,=T(0,-1)=T(ODS|=,=[T(0,-5)=T|=,=|S| =,= [T(-2,-3
(2 2r0-0-1005(3.5 10-9-T(3.3 53 3 -2-9
1 0 0 O
4
B
4 4
0 0 1
0 00 ]

6. Th&2 713t OPENGL 2213 dRE HAF1 . 2 28 A7 (F, 195 54 4

void drawTriangle()
{
glBegin(GL_TRIANGLES);
glVertex2f(1, 1);
glVertex2f(4, 1);
glVertex2f(4, 6);
glEnd();

}

void display(void)
{
GLfloat M[16];
glClear(GL_COLOR_BUFFER_BIT);

glColor3f(0.0, 0.0, 0.0);
glBegin(GL_LINES); // lines
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glVertex2f(-7, 0);

glVertex2f(7, 0);

glVertex2f(0, -7);

glVertex2f(0, 7);
glEnd();

glPushMatrix(); // 1. gray triangle
glColor3f(0.5, 0.5, 0.5);
drawTriangle();

glPopMatrix();

glPushMatrix(); // 2. red triangle
glRotatef(45, 0, 0, 1);
glTranslatef(1, 2, 0.0);
glColor3f(1.0, 0.0, 0.0);
drawTriangle();

glPopMatrix();

glPushMatrix(); // 3. green triangle
glTranslatef(1, 2, 0.0);
glRotatef(45, 0, 0, 1);
glColor3f(0.0, 1.0, 0.0);
drawTriangle();

glPopMatrix();

glPushMatrix();

glRotatef(-45, 0, 0, 1);

glColor3f(1.0, 0.0, 1.0);

drawTriangle(); /I 4. magenta triangle
glTranslatef(3, 2.34, 0.0);

glScalef(0.5, 0.5, 1.0);

glTranslatef(-3, -2.34, 0.0);

glColor3f(0.0, 0.0, 1.0);

drawTriangle(); /I'5. blue triangle
glPopMatrix();

glutSwapBuffers();

transformation E”E”z‘
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Q. (Y& &4 extra10%)
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Inlf

(Y2442 0 )[i L2, 0]
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