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How does glPerspective work?

void gluPerspective (
GLdouble fovy,
GLdouble aspect,
GLdouble zNear,
GLdouble zFar)

. gluPerspective computes a viewing frustum in the world coordinates.

« fovy
— Specifies the Field Of Viewing Angle.

* Aspect
— The aspect ratio of x (width) to y (height).

» zNear specifies the distance from camera (viewer) to the near
clipping plane.

. zrar specifies the distance from camera (viewer) to the far clipping
plane.

Note: zNear and zFar are only clipping plane. Neither of them have
anything to do with the projection plane.
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Case Study 1
Fovy Angle of gluPerspective

Case Study Setup:

Assume in the world

coordinates we have one color

cube of size two, whose front is

red. Cyan

colorcubeO ():
centered at (0,0,0) Purple ‘-m

Yellow
Goal:

We will observe how varying

fovy angle of gluPerspective will Yellow
change the camera’s view of

the cube.

Orthogonal View

Front View Side View Top View Diagonal View

Files Used:
Perspective.c, DrawCubes.c, DrawCubes.h, MyMatrix.c, MyMatrix.h
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Example 1: Fovy = 90

Orthogonal View Set Up Viewing Angle (Fovy) and Camera
Front View Side View Top View  Diagonal View

r Fovy/2 = arctan(6/6) b T
Code: X = e rrrrrrrrrrr e
. r Fovy=90° o *<'.‘3::::::::::::: EEEEEE
glMatrixMode (GL PROJECTION) ; T "\ T T s
g1LoadIdentity () ; Gl e Thee twe dopeg ot

gluPerspective (90, 1,2,9); EEEEEEEEEE EEES7 dERSSCy SRR RN § RN meetar

| ::::::::_"_:‘(:/__ " g—t®__ Vanishing pojne
glMatrixMode (GL_MODELVIEW) ; AP e o HECn o o |
glLoadIdentity () ; B /L B N A W WAL Lo P e 0
G1L00KAE (0,0,6,0,0,5,0,1,0) N T e
colorcubeO () ; ______ 6Umtsz
AEEEEEESEEEEESEEEEEEEL EEESEEEEELL4EEEE A EEEEEE SRR,
Perspective View T SO o
A

Front View e NG T
NS NS EEEEEEEEEEES ULl SEEESEEESEEEESEEEEEEE
e e e S
= B B EE e S SR FE ] EEEE

Note:
. Projection plane is a plane perpendicular to the line passing through the camera and its reference point. The center of the

projection plane lies on the line passing through camera and its reference point. Projection plane is what the camera sees.
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Orthogonal View

Set Up Near and Far Planes

Example 1: Fovy = 909

Front View Side View Top View  Diagonal View
Objeéet Overview 1= -| 1T
P o2 -
HHH AR CAmmEEE mE HHH
_____________________________ IEEEEEEEE
Code: Fovy=90° EEEREELJCaRNEREREE mEmE
glMatrixMode (GL PROJECTION) ; T .::::::::::::#:::::::::::_..::::::
glLoadIdentity(); O o :‘:::::':fFEi":‘.““.‘*‘.“.‘*ﬂirnes
X O R AR T il N I I A B | I mectge
Fuserapeetive 0, 122 N ey M
glMatrixMode (GL_MODELVIEW); {8 iy aayaus dna® ic“.’lfs :::f:::' EEEEmE—
glLoadIdentity(); ....Z‘:::::. [ =R
gluLookAt (0,0,6,0,0,5,0,1,0) ; HAHH RPN HHH
colorcubeO(); T e LR T T T T T T T [ 9] F NN NN N
RN Near Plane e TP [T
(zNear) HHH T
Perspective View T = T PN NN
Front View HRHEHS " FarPlane HHH
I A A (zFar) [T
Note:
. Projection plane is a plane perpendicular to the line passing through the camera and its reference point. The center of the projection
plane lies on the line passing through camera and its reference point. Projection plane is what the camera sees.
. Near plane and far plane together wich the fovy angle decide what is viewable to the camera.
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Orthogonal View
Side View

Front View

Top View

Example 1: Fovy = 90

Calculate Object vs Projection Plane Ratio

Diagonal View

| E T Projection Plane -/ EamaRE
. HE O EEEEEEE RN . """""" =40 units T
[ 1 e, S I e P e o I O O
1"01'}'#9“'].1:::: [T
Code: RN NN AN I O
et N R S N N " N N ™, A At mse L .dg“-ed ﬂn.
glMatrixMode (GL_PROJECTION) ; N T inieet a1 |
glLoadIdentity(); HH A kAR e  Vanishing pojne
gluPerspective (90, 1,2,9); = ':',/:/::::::: ‘:“‘::~:—+::-:__
HHZHENSHHH 3 HeA
glMatrixMode (GL_MODELVIEW) ; I EEEEE NN
glLoadIdentity(); 0 I O T
gluLookat (0,0,6,0,0,5,0,1,0); . e & VEEEEE R
........ Near Plane
colorcubeo (), eNeary |0 N e e
EEEEEEEEEESIEEEEEEEES HHH
Perspective View EEEEEEE N
Front View - Horizontal Ratio of
Object vs Projection Plane N2}
8 Units Red - EEEEE NN NN
m - 40 units projection plane I T A A
I v e T
Note:
. Projection plane is a plane perpendicular to the line passing through the camera and its reference point. The center of the projection
plane lies on the line passing through camera and its reference point. Projection plane is what the camera sees.
. Near plane and far plane together wich the fovy angle decide what is viewable to the camera.
© 2004, Tom Duff and George Ledin Jr 6



Example 2: Fovy = 43.69

Orthogonal View Set Up Viewing Angle (Fovy) and Camera
Front View Side View Top View Diagonal View
. N W ﬂ_' EEEEEEEEEEEEEEEEEEEEmEEEEEL JmmEmE
o e e o ~ Object Overview 4.5
EENEEREE *4
Code: f: o -”.::E
oce , - Fovy/2 = arctan(2/5)
glMatrixMode (GL PROJECTION) ; il
glLoadIdentity(); i .l".n.vy=43.6.“. o
gluPerspective (43.6, 1,2,9); R
glMatrixMode (GL MODELVIEW) ; EEEEERECAN

glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubeO () ;

In Perspective View

Front View
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Orthogonal View

Front View Side View Top View Diagonal View

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (43.6, 1,2,9);

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;

gluLookAt (0,0,6,0,0,5,0,1,0);
colorcubeO () ;

Perspective View

Front View

Example 2: Fovy = 43.6°
Set Up Near and Far Clipping Planes

T bt O

verview

Fo

Vw2 arctan(25)

Fovy=43.6"

=2
===

© 2004, Tom Duff and George Ledin Jr




Orthogonal View

Front View Side View Top View

Example 2: Fovy = 43.69

Calculate Object vs Projection Plane Ratio

Diagonal View

NI

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (43.6, 1,2,9);
glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubeO () ;

Perspective View

Front View

Kavy2 = arctan(25)

biect Overview

" Projection Plane
~ =16units |

'8 Units Red|

3.6°

=

Y0 dotted fipey

ar

h
.JF:.-@' i

' Horizontal Ratio of
Object vs Projection Plane

8 Units Red

~ Far Plane |

=TT

16 units projection plane
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Case Study 2
Fovy Angle of gluPerspective

Case Study Setup:

Assur_ne in the world
coordlnat_es we have one colo_r
cube of size two, whose front is
red.

colorcube ():

centered at (0,0,-1)

Yellow
Goal:

We will observe how varying
fovy angle of gluPerspective will

change the camera’s view of Yellow
the cube.
Orthogonal View
Front View Side View Top View Diagonal View

- e Ve EiE W v LEE

Files Used:
Shearing.c, DrawCubes.c, DrawCubes.h, MyMatrix.c, MyMatrix.h
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Example 1: Fovy = 909
Orthogonal View Set Up View Angle (Fovy) and Camera

Front View Side View Top View Diagonal View

------------------------ T ObjectDveniey |

- R e

;_ Fovy/2 = arctan(6/6) |

Code: ' Fovy=90° | 4
glMatrixMode (GL_PROJECTION) ; NN \ i
glLoadIdentity () ; HHHHHAH

I o Ll Meet g |
gluPerspective (90, 1,2,9); - LookAt Point va““""'ﬂﬂ‘m‘nt |
glMatrixMode (GL_MODELVIEW) ; e T NS4 g S RREL - iRRREEE AR !
glLoadIdentity () ; LT T T ——— - et T ERENNN

6 units
gluLookAt (0,0,6,0,0,5,0,1,0); WOs e

colorcubeb5 () ;

Perspective View

Front View
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Orthogonal View

Front View Side View Top View Diagonal View

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (90, 1,2,9);

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;

gluLookAt (0,0,6,0,0,5,0,1,0);
colorcubeb () ;

Perspective View

Front View

Example 1: Fovy = 909
Set Up Near and Far Clipping Planes

Object Overview

Foyy=90"

TN

LookAt Point
F4EEENEN IR

— Thiese two dotted fipes

~ - Vagishing Pone

=2

Near Plane|

;S'Farlﬂane'
.. =9 .

© 2004, Tom Duff and George Ledin Jr

12



Example 1: Fovy = 909
Orthogonal View Calculate Object vs Projection Plane Ratio

Front View Side View Top View Diagonal View

Object Dvervm\L

i PI‘(I]EEIIDII Plane
- =48 units

Code:
glMatrixMode (GL_PROJECTION) ;

Foyy=90° 8 RIS Red| o

glLoadIdentity () ;

[T [ [
gluPerspective (90, 1,2,9); . '”f“?’"?'""“‘?d'““ _

glMatrixMode (GL_MODELVIEW) ;

glLoadIdentity () ; _'
gluLookAt (0,0,6,0,0,5,0,1,0); EEEEEEY ANLEA VSN SN SEEEEEE| (EE7 T SN =S
colorcubeb () ; I .~ A A N O | O N N

L FHEHHAH NPl HNS-HHHH
Perspective View AANESAEEARENLSEE

Front View O Horizontal Ratio of
EEED Object ws Projection Plane

_ $ Units Red e
. 48 units projection plane 6o

R RARRNRANAENS==—__oasEERS ARARERAREREEEER
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Orthogonal View

Front View Side View Top View

Example 2: Fovy = 36.8°

Set Up Viewing Angle (Fovy) and Camera

Diagonal View

Object Overview

Code:
glMatrixMode (GL_ PROJECTION) ;
glLoadIdentity () ;
gluPerspective(36.8, 1,2,9);

glMatrixMode (GL_MODELVIEW) ;

glLoadIdentity () ;

gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubeb () ;

Perspective View

Front View

.Fm'}rﬂ = arrtxn[l!ﬁ}.

Fovy =368 " Lookat Point -+

1

© 2004, Tom Duff and George Ledin Jr
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Example 2: Fovy = 36.89

Orthogonal View Set Up Near and Far Clipping Planes

Front View Side View Top View Diagonal View e

bject Overview ¢

lovy/2 = arctan(2/6) -

Code:

L]
glMatrixMode (GL_ PROJECTION) ; :l":li:\‘._'}': |
glLoadIdentity () ;

gluPerspective(36.8, 1,2,9);

36:8%

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubeb5 () ;

| I Near Planel - -FH-A
Perspective View P =2 PR

Front View e T T -
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Example 2: Fovy = 36.8Y
Orthogonal View Calculate the Object vs Projection Plane Ratio

Front View Side View Top View Diagonal View

| Objert Ofrview ||| |

4

[ Projection Plane
ovy/2=arctan(2/6) [ =16 units

________ -3 8 Units Red| |

Fovy=36:8"

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;

gluPerspective (36.8, 1,2,9);

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;

gluLookAt (0,0,6,0,0,5,0,1,0);
cotoreubes () FEEF e
N e e

Perspective View

.:.l.-l.urlzuntnIRaliuuf T LIg

. " Object vs Projection Plane
Front View -
' 8 Units Red 1

[ 16 units projection plane 2
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Case Study 3
zNear (Near Clipping Plane) of gluPerspective

Case Study Setup:

Assur_ne in the world
coordlnat_es we have one colo_r
cube of size two, whose front is

red. Cyan
colorcubeO ():
centered at (0,0,0) Purple Cyan
~ Yellow
Goal:
We will observe how varying
zNear will change the camera’s Yellow

view of the cube.

Orthogonal View

Front View Side View Top View Diagonal View

Files Used:
Perspective.c, DrawCubes.c, DrawCubes.h, MyMatrix.c, MyMatrix.h

© 2004, Tom Duff and George Ledin Jr
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Orthogonal View Object is Within the Viewing Frustum
Calculation of Object vs Projection Plane Ratio

Front View Side View Top View  Diagonal View

TTETE T (T TP e e

NN 1IN - -Huri:mntnl Ratio of
[ ®—  Object vs Projection Plane

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;

dbject Overview = ¢ 8 Units Red
1 6 maka prefection plane

gluPerspective (43.6, 1,2,9); A Projection Plaoe 0
~3-18 Units Red|

=16 units |

glMatrixMode (GL_MODELVIEW) ; - Favy/2 = arctan(2/5)

Ml

glLoadIdentity () ; 360 |
gluLookAt (0,0,6,0,0,5,0,1,0); XZEEEE
colorcubeO () ;

Fovy =4

A

Perspective View

Front View

[ eNear (Near Plane)=2

. o vt

5 feFar (Fas Plamey=lo |

Note: IR :::Z:::Z::::Z::|...:Z::

* When object is within the viewing frustum, camera sees the front side of the cube, the red square.
* We will only move the zNear later on in this study case.
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Orthogonal View

Front View Side View

Top View

Diagonal View

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (43.6, 1,2,9);
glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);
colorcubeO () ;

Perspective View

Front View

 zNear >0 (gluPerspective Condition)

Note:

Example 1: zNear = (0 ~ 9]

Changing Near Clipping Plane will not change the Front View

~ Object Overview

FovyR=arctan2is) |

:::::F.mry:=.4.1._6'.]:::::::::::"

':;;‘:\555552::--

L] I
T zNear (Near Plane)
: 'VvhmlzNeaHsrangeis{ﬂ,ﬁh

{ we see the same red square on the projection plane.

iFar

(Far Plaru::_i
=0

* When zNear = (0.1 ~ 5], the object is within the viewing frustum, the camera sees the front side of the cube,

the red square.

© 2004, Tom Duff and George Ledin Jr
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Orthogonal View
Front View Side View Top View Diagonal View

Example 2: zNear = (5~ 7)

[] | ﬁﬁﬁi_T' T

Code:
glMatrixMode (GL_PROJECTION) ; N I A N T
glLoadIdentity () ; N I A O T S Unts Reed) 1]

gluPerspective (43.6, zNear,2,9); ijf-fl'lrmﬂfﬁ} AN

glMatrixMode (GL_MODELVIEW) ; ] NN NN EEEEN
glLoadIdentity () ; | ~—.. 17 EEEEN]
gluLookAt (0,0,6,0,0,5,0,1,0); 1 T T TR T
colorcubeO () ; 1l ol T

Perspective View, Front View

oo

zNear = zNear = 5.1 zNear=6 e

a8 zNear (Near Plane) | | Viewing Frustum |;Far (Far Plane)
ot WheaaNewsngeis 6,7, | =0
. . ~+ wesee the blue sqaure and the flaps. XL L0

zNear =6.5 zNear = zNear =

Note:

* When zNear = (5 ~ 7), object is partially inside the viewing frustum, the camera sees the flaps of the cube
and the back side of the cube (blue square), because the cube is vanishing towards the vanishing point.
(See dashed line)
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Orthogonal View

FrontView  SideView  TopView  Diagonal View Exa m p | e 2 . ZN ear = ¥4

L] | | [] E:f{ B e
W e N e Oy

glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (43.6, zNear,2,9);

Units Redf-—+
Foyy/2 = arctan(2/5)

glMatrixMode (GL_MODELVIEW) ; HEEEE NN
glLoadIdentity () ; ANC= NN [
gluLookat (0,0,6,0,0,5,0,1,0) ; FYRAF VEARRN RN
colorcubeO () ; | T

Perspective View, Front View

aloio

zNear = zNear = 5.1 zNear =

I . . ...:;?E:E = ] E:::::::::EEE
T zNear (Near Plane) S & g Far (Far Plane) -
T WhemaNear=1, mEmmE mw y am,
I [ BiEEEER 0 RSNEEE  ESRERISESuseSREEd

zNear =6.5 zNear = zNear =

Note:

* When zNear = 7, only the back side of the object is within the viewing frustum, therefore camera sees only
the blue square.

TR
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Orthogonal View

Front View Side View

Top View

Diagonal View

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (43.6,

zNear,2,9);

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;

gluLookAt (0,0,6,0,0,5,0,1,0);
colorcubeO () ;

Perspective View, Front View

CHCRE)

zNear = zNear = 5.1 zNear =

il

zNear =6.5 zNear = zNear =

Note:

Example 2: zNear > 7

~ Object Oy
nits Red|
ERE JmEEEAmEmE=
[ ] e et DN

zMear (Near Plane) ;ZZ '.'..Fartl-‘ur Plane)’
* When zNear > 7, Ziiiiij I =y
we will not see anything .)'Lfffff,,jf.ff.

aRAsJENEEL - EEEEEE N

‘fffffff‘fffff |

* When zNear > 7, the object is completely outside the viewing frustum between zNear and zFar, therefore,

the camera does not see any object.

© 2004, Tom Duff and George Ledin Jr
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Case Study 4

zFar (Far Clipping Plane) of gluPerspective

Case Study Setup:

Assur_ne in the world
coordlnat_es we have one colo_r
cube of size two, whose front is
red.

colorcubeO ():
centered at (0,0,0)

Goal:

We will observe how varying
zFar of gluPerspective will
change the camera’s view of
the cube.

Orthogonal View

Front View Side View

Files Used:
Perspective.c, DrawCubes.c, DrawCubes.h, MyMatrix.c, MyMatrix.h

Top View

Yellow

Diagonal View

© 2004, Tom Duff and George Ledin Jr

Cyan

N

Yellow
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Orthogonal View Object is Within the Viewing Frustum
Calculation of Object vs Projection Plane Ratio

Front View Side View Top View  Diagonal View

TTETE T (T TP e e

NN 1IN H -HDri:!;OntBIRaﬁu.nl'
[ ®—  Object vs Projection Plane

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;

dbject Overview = ¢ 8 Units Red
1 6 maka prefection plane

gluPerspective (43.6, 1,2,9); e Projection Plane
I O =16 units | |

}3 ES Units Red i ;;

glMatrixMode (GL_MODELVIEW) ; - Favy/2 = arctan(2/5)

glLoadIdentity () ;

Fovy=43.6° | I i
glulLookat (0,0,6,0,0,5,0,1,0); EEEmmEmAwEmmm AEEmEmmmmEmEEE
colorcubel () ; N NN

Perspective View

Front View

[ eNear (Near Plane)=2

. o vt

5 feFar (Fas Plamey=lo |

Note: IR :::Z:::Z::::Z::|...:Z::

* When object is within the viewing frustum, camera sees the front side of the cube, the red square.
* We will try to move only the zFar later on in this study case.
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Orthogonal View

Example 1: zFar < 5

Front View Side View Top View Diagonal View

CEEH EE T B B bkt viewt

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (43.6, 1,2,9);

Fovy/2 = arctan(2t$)

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubeO () ;

Perspective View, Front View

. . RN NN REEEREEE o mn oot HERL K ammEE

0<ZFar<5 zFar = 5.1 zFar = 6 AiRRENENEARRANENI REAAREE

e —T) [ —T e —T) 'f—-q,__h
Z:::ZZ:::::Z:Z:Z:“K;;:Z: T zFar (Far Plane) |

. . . NENNENNSNENEREESSSss YEEEEERE EREE RO B
f::fff:zNeur{NeurPlune}=2 T fi::f:: T

zFar=7 zFar=10 zFar = 10000

Note:

* zFar >0 (gluPerspective Condition)

* When zFar < 5, object is outside the viewing frustum, the camera does not see any object.
© 2004, Tom Duff and George Ledin Jr



Orthogonal View

Front View Side View Top View  Diagonal View Exam ple 1 ZFar = [5 ~ OO)

- T m € om0

Code:
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ; I O
gluPerspective (43.6, 1,2,9); Fovy/2 =arctan{2/5)

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubeO () ;

Perspective View, Front View

O0<ZFar<5 zFar=5.1 zFar=6

pre— EiRAARERARRREREH
m B m
FHEEEED zNear (Near Plane) = 2

zFar=7 zFar=10 zFar = 10000 RN EEEE ERRERERERREEREE ||

["zFar (Far Plane) |||
[ =5, infinite) ]

Note:

» zFar >0 (gluPerspective Condition)

* When zFar is [5, ©), camera sees the front part of the cube, the red square. Changing the zFar plane
will not change the camera’s view, because the front part of object is inside the viewing frustum.

© 2004, Tom Duff and George Ledin Jr 26



Case Study 5 - Where is the Vanishing Point?

Case Study Setup:

Assume in the world coordinates we have one
color cube of size two, whose front is red.

CO|OI’CUb€5()Z I e O
Centeredat(o,o,_']) H NN A AN SN SN EEE SN N RSN
RS Eieuz eeEieRRieREEe A soanno | [ EREEImEEEREES

Goal:

. When the near plane cuts off part of the object,
the object is partially within the viewing frustum;
therefore, the camera sees flaps and the back
plane (in this case, blue square).

s A
I 3[3 ‘zFar(Far Pland)
. We will change the length of the object, and ' =L,
observe the ratio of total object seen by the
camera (flaps plus blue square) and the back
plane (blue square) of the cube to estimate the et ik e HEE A A
vanishing point. N

Zﬁ.@'.h.:&.'ntﬁé}ﬁZZZZZZZZZ:ZZZZZZZ ZF.,ZZZZZ I
ZZZFG"JZ'EESﬁs.nZZZZ:ZZZZZZZ:Z"' I

]

p—

HHE

Cyen T e

Yellow

‘zFar(Far Pland)
YE"QW :::::::::::::.........:::::::::::::::::::::::::l::..=lmum

i
|
N I
1l
i
il
|

RSC L - )

© 2004, Tom Duff and George Ledin Jr



Code:
glMatrixMode (GL_PROJECTION) ;

ZZF;;I;?:&;;,;&.'“'(%}ZZZZZZZZZZZZZZZZZZ A

glLoadIdentity ()

gluPerspective (36.8, 1,5.1,100000);

glMatrixMode (GL MODELVIEW) ;
glLoadIdentity () ;

ZZZZFGU.}’Z’EIS'ES.BZZZZIZZZZZZZIZ"'

gluLookAt (0,0,6,0,0,5,0,1,0);
glScale(l,1,a);
colorcube5 () ;

Note:
 a=1=>Length=2X1=2(inches)

*  Window Size =10.5cmX10.5cm
*““Total” is about half of window size.

e We do the actual measurements of

Total

“Blue” vs “Total” in “cm” for greater
accuracy.

© 2004, Tom Duff and George Ledin Jr

Blue _ 3.9cm
Total 5.2c¢m

BESSEREEE

I Z[Z ‘zFar(Far Pla

= 100000

=0.75
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Code:

glMatrixMode (GL PROJECTION) ;
glLoadIdentity ()
gluPerspective (36.8,

glMatrixMode (GL MODELVIEW) ;
glLoadIdentity ()

gluLookAt (0,0,6,0,0,5,0,1,0);
glScale(1l,1,a);

colorcubeb () ;

Note:

1,5.1,100000) ;

a=2=> Length =2 X2 =4 (inches)

Window Size = 10.5cmX10.5cm
*““Total” is about half of window size.

We do the actual measurements of
“Blue” vs “Total” in “cm” for greater
accuracy.

Length of object = 4

l'}bjmtﬂ\,pr\qpn N T A A T A

Fovy2 = aretan(zie)

T

Total
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I :[: ‘zFar(Far Pla
= 100000

Blue _ 3.1cm __
Total ™ 5.2cm =0.5962

n

~n
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Length of object =6

Code:

Fuvy =

glLoadIdentity () ; ST

gluPerspective (36.8, 1,5.1,100000); e =
=

-

glMatrixMode (GL_MODELVIEW) ;

glMatrixMode (GL_PROJECTION) ; FopESaA) L

glLoadIdentity ()

gluLookAt (0,0,6,0,0,5,0,1,0);
glScale(1l,1,a);

colorcubeb () ;

Note:
 a=3=>Length=2X3 =6 (inches)

*  Window Size =10.5cmX10.5cm
*““Total” is about half of window size.

e We do the actual measurements of

Total

“Blue” vs “Total” in “cm” for greater
accuracy.
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1 zFar(Far Plame} [ | 1

I

| =IU[]U[]{I| T

Blue _ 2.6cm __
Total 5.2em
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Length of object =

8

"Obi NI NN NN NN
Code: - ::::::::::::::::::::::.‘f%ééééé
glMatrixMode (GL—PROJECTION) ’ FWF:::;;'?TJ: I O P :2: T
glLoadIdentity () EENCEEEEEEEEEEEE_ oa ERERAON LU
gluPerspective (36.8, 1,5.1,100000); 3 e
1

glMatrixMode (GL_MODELVIEW) ;

glLoadIdentity ()

gluLookAt (0,0,6,0,0,5,0,1,0);
glScale(1l,1,a);

colorcubeb () ;

Note:
 a=4-=>Length=2X4=8 (inches)

*  Window Size =10.5cmX10.5cm

*“Total” is about half of window size.

e We do the actual measurements of

“Blue” vs “Total” in “cm” for greater

accuracy.
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1 zMNear (Near Plane)=6.1 [

Blue _2.25¢cm
Total 5.2c¢m

mmmAARBAE S RAPESaLilE
T zFar(Far Plane) |-
Ty = 100000 ]
I A A

=0.43269
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Summary of Data Collected

 After Plotting the Data, we find OpenGL does not calculate vanishing point with
straight lines.

* When designing the scene, we don’t have to worry about the exact location of the
the vanishing point, OpenGL does the magic for us and “foreshortens” the objects
(makes the far objects look smaller).

10.5¢m

¥
_—

Projection Plane

- —
= ajdang B

g Ading ajpdang ' - aidang
el E = : : g
gd |4 ¥ B - =
r Woellow

& velow f Neow N N
. vellow -

e
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Case Study 6

Aspect Ratio of gluPerspective

Case Study Setup:

Assur_ne in the world
coordinates we have one color Cyan
cube of size two, whose front is
red.

colorcubeO ():
centered at (0,0,0)

Cyan
~ Yellow

Goal:

We will observe how varying

Aspect Ratio of gluPerspective Yellow
while fixing the window’s

Aspect Ratio will change the

camera’s view of the cube.

Orthogonal View

Front View Side View Top View Diagonal View

Files Used:
Perspective.c, DrawCubes.c, DrawCubes.h, MyMatrix.c, MyMatrix.h
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gluPerspective Aspect Ratio matches Window's

Code

Case Study 6 — Example 1

// in reshape () function
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;

gluPerspective (43.6, 1,2,9); //aspect ratio 1

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubeO () ;

// in main

// a 2x2x2 cube,
// centered at (0,0,0)

glutInitWindowSize (400,400);
glutReshapeFunc (reshape) ;

Note:

» Aspect Ratio: width/height = ratio

+ When aspect ratio of gluPerspective
matches the window’s Aspect Ratio,
object will not be distorted.

* In this case:
* Window’s Aspect Ratio:
400px/400px = 1

* gluPerspectiive’s Aspect Ratio: 1
* Therefore, object is not distorted.

Aspect Ratio

r
HHHH Objeet Overview | H
HEHE PP
" Projection Plane T
HHH A HH - = 16 wmlts e 1378 g Red
CFovyl2 marc@an(2/5) | N

Tt i o

S {4 2 M e i § R S 1Wd dotted Jines
\,‘\ | S| meetgr |
HHH u 7 S N Veniohb i L

| LN Mg | | e Poinr |
T et || 11T 1T
Hf Horizontal Ratio of ~ — Farflanc i s P i
~ Object vs Projection Plane :9;; S NEEEEENEEEEEEEEEEEEE
o 8 Units Red o L s
oy, 16 units projection plane 2 b

Perspective View, Front View

= Coordinates
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Case Study 6 — Example 2
gluPerspective Aspect Ratio is twice of Window’s Aspect Ratio

Code :

// in reshape () function . . .
glMatrixMode (GL_PROJECTION) ; Perspective View, Front View
glLoadIdentity () ;
gluPerspective (43.6, 2,2,9); //aSpeCt ratio 2 g|uPerspective Aspect Ratio = 1
glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;

gluLookAt (0,0,6,0,0,5,0,1,0);

colorcubel(); // a 2x2x2 cube,
// centered at (0,0,0)
// in main
glutInitWindowSize (400,400);

glutReshapeFunc (reshape) ;

Note:

» Aspect Ratio: width/height ratio

+ When aspect ratio of gluPerspective
matches the window’s Aspect Ratio,

object will not be distorted.

* In this case:
* Window’s Aspect Ratio:
400px/400px = 1

* gluPerspective’s Aspect Ratio: 2
* When gluPerspective’s Aspect Ratio is twice the
Window’, object’s height remains the same, but
its width shrinks by half.

gluPerspective Aspect Ratio = 2

© 2004, Tom Duff and George Ledin Jr
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Case Study 6 — Example 3
gluPerspective Aspect Ratio is half of Window’s Aspect Ratio

Code :

// in reshape() function Perspective View, Front View

glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;
gluPerspective (43.6, 0.5,2,9); //aspect ratio 0.5

glMatrixMode (GL_MODELVIEW) ;

glLoadIdentity () ;
gluLookAt (0,0,6,0,0,5,0,1,0);
colorcubel(); // a 2x2x2 cube,

// centered at (0,0,0)

// in main
glutInitWindowSize (400,400);
glutReshapeFunc (reshape) ;

Note:

* Aspect Ratio: width/height ratio

* When aspect ratio of gluPerspective matches the window’s
Aspect Ratio, object will not be distorted.

* In this case:
* Window’s Aspect Ratio:
400px/400px = 1
* gluPerspective’s Aspect Ratio: 0.5

* When gluPerspective’s Aspect Ratio is half of
Window’, object’s height remains the same, but
its width is twice of its height. (This behavior is different
from glFrustum. When glFrustum’s Aspect Ratio is half
of Window’s, object’s width remains the same, but the
height shrinks by half.)
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gluPerspective Aspect Ratio = 1

2 Coordinates.

gluPerspective Aspect Ratio = 0.5

= Coordinates
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