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Physical Input Devices

Physical Input Devices
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Mouse, trackball, tablet, lightpen, joystick, spaceball
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Logical Input Devices
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X Window Input

o X Window System &2 S2t0[HEQI MH ZE
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Input Modes
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Request Mode
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Event Mode
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Programming Event-Driven Input

o O|#ME-FS(Event-drive) A Z2 2 US 2|l
O EO| CH83te THAl Bh4(callback function)=
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o O[HIETL HMA| S EAl Bh==(callback function)O|
SEtotC}

o OE S0, GLUTOA Ote A OHIES| B o=

main & LHOJA] glutMouseFunc(mouse)E Sl Al
X|gotot 32|20 mouse B 49| HEj= CHSt
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void mouse(int button, int state, int x, int y)

GLUT Devices
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Keyboard

= “normal” keys
= "special” keys
Mouse

= Position
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= buttons
Joystick
Tablet
Dial/button box
Spaceball




GLUT Keyboard Functions

GLUT Keyboard Event Callback

o glutKeyboardFunc(func)

= ACIl ‘character’ 7|7} 22 I 2%
glutSpecialFunc(func)

= £ ‘special’ 7|7t =3 AE I =23
glutKeyboardUpFunc(func)

= ACIl ‘character’ 7|7t HOIR S If 22{F
glutSpecialUpFunc(func)

= 5= ‘special’ 7|7t HO|HE M 22T
glutGetModifiers()

= Ol E SHMA| Shift, Control, Alt keys2| AEHE &
glutignoreKeyRepeat(val)

= GLUTOIA Xt& 7|2E BtE2 RAISI2t0 2T
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o void keyboard(unsigned char key, int x, int y)
= 7|2 E QIE{ M0 Ciot M2 S X8,
m key 1X= ACI character code® X7
n X}/O|X e 7|12 £33 o] O A9 2K

void keyboard(unsigned char key, int x, int y)
{
switch (key): /* q-key exits the program */
{
case 'q”:
exit(0);

GLUT Special Key

GLUT Modlifier Key

o GLUT &%=7|(special key) X|H
= GLUT_KEY_{F1,F2.,F12}
= GLUT_KEY_{UP,DOWN,LEFT,RIGHT} — &}&¢7|
= GLUT_KEY_{PAGE_UP,PAGE_DOWN,HOME,END,INSERT}

void specialkey(int key, int x, int y)
{
switch(key) {
case GLUT_KEY _F1:
red = 1.0; green = 0.0; blue = 0.0; break;
case GLUT_KEY_F2:

o CTRL, ALT, SHIFT modifier kgﬂ ==X =I5t
int qutGetModlflers (void)AHS
= GLUT_ACTIVE_SHIFT — SHIFT 7| (22 Caps LockQ! AEH)
= GLUT_ACTIVE_CTRL
= GLUT_ACTIVE_ALT

void keyboard(unsigned char key, int x, int y)
{
if (key == 27) /* ESC-key exits the program */
exit(0);
else if (key =="r') {
int mod = glutGetModifier();
if (mod == GLUT_ACTIVE_CTRL)
red = 0.0;
else
red = 1.0;




GLUT Mouse Functions

O glutMouseFunc(void(*func)(int button, int state, int x, int y))

» OPRA HEO| =2iXlE W 22{H
o glutMotionFunc(void(*func)(int x, int y))
o ORRA7FHEO| =27 HEfoM XY If =23
o glutPassiveMotionFunc(void (*func)(int x, int y))
w ORRA HE0| Z2{X|X| g2 HEf0M S5 I =27

GLUT Mouse Event Callback

o void mouse(int button, int state, int x, int y)

= button VX0l = GLUT_LEFT_BUTTON, GLUT_MIDDLE_BUTTON,
GLUT_RIGHT_BUTTON

= state QX0 GLUT_DOWN (O A HEO| E2{R S M)
GLUT_UP (OrRA HE0| HO{ R 2 [f)

= x y QXE OFRA HEOQ| SRAL M| I OFRA2| K| (in
GLUT window coordinates)

void mouse(int button, int state, int x, int y)

{

}

GLUT Motion Event Callback

o void motion(int x, int y)
m x y Q1XtE ORRA2 22 2[X| (in GLUT window coordinates)

void motion(int x, int y)

{

}

GLUT Mouse Enter/Leave the Window

o void glutEntryFunc(void(*func)(int state));

o void entry(int state)
» state Q1 XH= GLUT_LEFT, GLUT_ENTERED

o X-windowO M= H=5| =20 OpRAZF E0{0 L
o] O|HEE HMAIZ. Windows OSH M= OFAE
Sixf =20 S2I8H0F window focus?t HF A T2 2 0]
St B A EE[X] YRS

void entry(int state)

{

}




Mouse Positioning

o GLUT screen coordinate2 ™2 21% 2| Z(top-left

cornenN2 & St1l x+= LEZE, y++ O ZF2E 1 pixel
THeI2 S7tetrt

o OpenGL2 2D drawing coordinate ®7&0| 2%
Ot2HZ (bottom-left cornen)2 2 St11, x+= LEZX,
y+= HBL2ZE Sttt

o ek, o2 2 A8 E y s A=92 =0
(height)Of A{ t§Z=0{OF OpenGL2| 2tEHO| &S O &
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Drawing squares at cursor location

void mouse(int button, int state, int x, int y)

if(button==GLUT_RIGHT_BUTTON && state==GLUT_DOWN)
exit(0);

if(button==GLUT_LEFT_BUTTON && state==GLUT_DOWN)
drawSquare(x, y);

}
void drawSquare(int x, int y)

y = window_height - y; /* convert y position to screen drawing
coordinates */
glColor3ub( (char) rand()%256, (char) rand ()%256, (char)
rand()%256); glBegin(GL_POLYGON);

glVertex2f(x+size, y+size);

glVertex2f(x-size, y+size);

glVertex2f(x-size, y-size);

glVertex2f(x+size, y-size);
glEnd();

If both a mouse button and ALT key are
pressed

void mouse(int button, int state, int x, int y)

specialKey = glutGetModifiers();
if((state==GLUT_DOWN)&&(specialKey == GLUT_ACTIVE_ALT))

{
if (button == GLUT_LEFT_BUTTON) {
red = 1.0; green = 0.0, blue = 0.0;

}

else if (button = GLUT_MIDDLE_BUTTON){
red = 0.0; green = 1.0, blue = 0.0;

}

GLUT Device Functions

o glutjoystickFunc(func)
= ZO|AEQ] MEHE Of t milliseconds THRIZ &
o0 glutTabletMotionFunc(func)
= HIS3 puck0] FHAS W ==
o glutTabletButtonFunc(func)
= HE3 HEO SR/LI HOMSE W ==
o glutDialsFunc(func)
= CIO|O| EAE M 25
o glutButtonBoxFunc(func)
= CHO|Y/HEEAS HEO| sRIAL HOAE I =&




Widgets GLUT Menus Functions
o CHELEO| QE2 A|AHS TaiTl AFE X} OIE{H0|A o GLUT= 7HErt Y Ow (pop-up menus) 7| &= XS SHCE
(Graphical User Interface) ¥/ E (widgets)2 HM& O E'Idé‘lﬂlw'fr I:.J_Ioﬂ O%;i%o%j%[ﬂ%} %Pglféfﬂgljr% f;g "
o Jam CaZ2olof YBYls S HEshs 1+E L{g@ gi_:o,gg)eoﬂ FRtCH (O] Ore 2~ HIES SRS [
1 A H _ : ML),
PIE{I{| O] & (Higher-level interface) 0 ZH O SHEo| SISt EHAl StAZ X o|sfof Bt
o 2|8 Y8V HSots REL 7|sS HSetrt < e c e B e X o =
SIAl 2 o ' o 3 menus Ozl sub-menus& Bt 5= RULCH
o ¥HES| o id = glutCreateMenu(func); /* starts defining a new menu */
= Menus glutAddMenuEntry(label, value); /* adds an entry to the menu */
= Push Buttons glutAddSubMenu(label, id);* A adds a submenu to the menu */
= Radio buttons glu*t/AttachMenu(button); /* defines mouse buttons to pop-up the menu
= Sliders 0 Menus= 2% S0 Or2fet 22 2t+& MA HiE == UL,
m Scroll bars m glutSetMenu, glutRemoveMenuItem, glutChangeToMenuEntry,
= Dials glutChangeToSubMenu
0 MenusE =& SO Oteiet 22 & MM HE0 attach
=22 detach”?l 7}s3tLt.
m glutDetachMenu
Defining a simple menu Menu actions
o int glutCreateMenu(void (*func)(int value)); = Menu callback
o void glutAddMenuEntry(char *name, int value); void menu(int id)
= name@ A= 7 0f LIEtLL= O|F {
OlX}= M| Ol EQ| 7} MEHENS [N CHA|SEA LH K| = if(id == 1) glClear();
u \é?lueg |'|_ I:I'”1T - | I' (M V=] H = |_|:|_I_O'” L=} H ||_ } If(ld ==2) exit(O);
o void glutAttachMenu(int button);
= button QI XF0jl= GLUT_LEFT_BUTTON, GLUT_MIDDLE_BUTTON, w 242t0| Hlme WEA|l IDE A=C
GLUT_RIGHT_BUTTON = glutAddSubMenu(char *submenu_name, submenu id)S
menu_id = qutCrea‘tleMenu(men’tIJ), clear screel A8 sub-menus _7|<_7|.
glutAddmenuEntry(“clear screen”, 1);
gluAddMenuEntry(“exit”, 2); exit
glutAttachMenu(GLUT_RIGHT_BUTTON);




Hierarchical Menus

sub_menu = glutCreateMenu(size_menu);
glutAddMenuEntry(“Increase Size”, 2);
glutAddMenuEntry(“Decrease Size”, 3);

glutCreateMenu(top_menu);
glutAddMenuEntry(“Quit”, 1);

glutAddSubMenu(”Resize”, sub_menu);
glutAttachMenu(GLUT_RIGHT_BUTTON);

Quit

Resize —1

Increase Size

Decrease Siz
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Idle Callback

o glutldleFunc(void (*func)(void))2| EHAlgtaE= Ct
O|HIEY} gl M HAE.
o Idle2 OfL|HO|E SX A0 ALEE, eg. rotating square
void idle() {
/* change something */
t+=dt

glutPostRedisplay();
}

r

void display() {
glClear();

/* draw something that depends on t */
glutSwapBuffers();

}

o Idle?| default & 412t==(callback function)&= NULL.

The display callback

o CIAZE0] BT e GLUTOHAM |I=27F M2
A2|7|(window refreshyS 2% W =2{%ICtH

» AERVIMELRE SRS

= A7 AP0l Eoe O

= =27t exposed S Mf

= AFEXF ZE2OZMOINM CIASY 0|7 HHYZ A

o glutDisplayFunc(display)£ 2& GLUT ZZ2 10| A
BIE Al 22|+ display callbackO|Ct.

glutPostRedisplay

o void glutPostRedisplay() &= * =27t {2 12 M0f

—
o WAY UL FOE BAIGE

Q1.2 LY,

o YEMO 2 display callback 45 XY s &=st= A O,
O gt=E ARESIH CIAE|0|7F CHA| O2[7] X|A|
SIS GLUT HIF = Ljof| ZX[SHA, BCHSEALE
=Eact ot J2|7| & YX|gHt.

O glutPostRedisplayE AHESIH O] T2 10| O|HIE
FZE M| g WMOCE C|AZ0|7F o H AR =R
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Animating a Display

o Display callbackgts= LHOA C|AE2|0|E M2 1F Oj
glClear()Z& Ar&5t0| HXA =S E cleargtC}.

o Lefby, =8 HIo|Mo| 08 HE= 18 LHEQ
ClA~Z2f o[t Z2|=0f RUCE

o kA B O2[A &[= Cl2Z 0| A .

o single_double_buffer.cpp &1 - rotating cube Of|A|

Double Buffering

o 27H2] color bufferg AR
= Front Buffer - 3}3H0| £
= Back Buffer — JefEA SHEHZ O Z 2fAH O|0|X| M
o Double Buffer
= OE HEHE X£7(3}
glutinitDisplayMode(GLUT_DOUBLE| GLUT_RGB)
= display callbacko| Al HHE X|&
glClear(GL_COLOR_BUFFER BIT | ...)
= display callbackOi|A| OtX[Tte = A HIHE £
glutSwapBuffers()
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The Reshape callback

Im
(L
>
o

o glutReshapeFunc(reshape)= X743 Of &l
D EHC}

O void reshape(int w, int h)
s =29 HO| (width)2t &£0|(height)S gtebstCt,
w O] Higtr= XIS H 2 & redisplayE FEC

O Reshape callback &+= RI=2R7t & S I
SEXEZ AS5e+E @70 2 ZO|Ct

Example Reshape

void reshape(int w, int h)
{
g_aspectRatio = (float) (w/h);
g_Projection = glm::perspective(g_fovy, g_aspect, g_near, g_far);

glViewport(0, 0, w, h);
glutPostRedisplay();




