Celestial Exploratory

CHAPTER 1

INTRODUCTION
1.1 Computer Graphics

Graphics provides one of the most natural means of communicating with a computer,
since our highly developed 2D and 3D pattern recognition abilities allow us to-perceive and
process pictorial data rapidly and efficiently. Interactive computer graphics is the most important
means of producing pictures since the invention of photography and television. It has the added
advantage that, with the computer, we can make pictures not only of concrete real world objects
but also of abstract, synthetic objects, such as mathematical surfaces and of data that have no

inherent geometry, such as survey results.

1.2 OpenGL

OpenGL (Open Graphics Library) is a standard specification defining a cross language
cross platform API for writing applications that produce 2D and 3D computer graphics. The
interface consists of over 250 different function calls which can be used to draw complex 3D
scenes from simple primitives:‘OpenGL was developed by Silicon Graphics Inc. (SGI) in 1992
and is widely used in CAD, virtual reality, scientific visualization, information visualization and
flight simulation. It isalso used in video games, where it competes with direct 3D on Microsoft
Windows Platforms. OpenGL is managed by the non profit technology consortium, the Khronos

group Inc.

OpenGL. serves two main purposes :
» To hide the complexities of interfacing with different 3D accelerators, by
presenting programmer with a single, uniform API
» To hide the differing capabilities of hardware platforms , by requiring that

all implementations support the full OpenGL feature set.
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OpenGL has historically been influential on the development of 3D accelerator, promoting a
base level of functionality that is now common in consumer level hardware:
> Rasterized points, lines and polygons are basic primitives.
A transform and lighting pipeline .
Z buffering .
Texture Mapping.
Alpha Blending.
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1.2.1 OpenGL Graphics Architecture :
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Figure 1.1 Opengl Graphics Architecture
Display Lists :

All'data, whether it describes geometry or pixels, can be saved in a display list for current or
later use. When a display list is executed, the retained data is sent from the display list just as if it

were sent by the application in immediate mode.
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» Evaluators :

All geometric primitives are eventually described by vertices. Parametric curves and surfaces

may be initially described by control points and polynomial functions called basis functions.

> Per Vertex Operations :

For vertex data, next is the "per-vertex operations™ stage, which converts the vertices into
primitives. Some vertex data are transformed by 4 x 4 floating-point matrices. Spatial

coordinates are projected from a position in the 3D world to a position on your screen.
> Primitive Assembly :

Clipping, a major part of primitive assembly, is the elimination of portions of geometry

which fall outside a half space, defined by a plane.
> Pixel Operation:

While geometric data takes one path through the OpenGL rendering pipeline, pixel data takes
a different route. Pixels from an array in system memory are first unpacked from one of a variety
of formats into the proper.number of components. Next the data is scaled, biased, and processed
by a pixel map. The results are clamped and then either written into texture memory or sent to

the rasterization step.
> Rasterization:

Rasterization is the conversion of both geometric and pixel data into fragments. Each
fragment square corresponds to a pixel in the framebuffer. Color and depth values are assigned

for each fragment square.
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» Fragment Operations :

Before values are actually stored into the framebuffer, a series of operations are performed

that may alter or even throw out fragments. All these operations can be enabled or disabled.

1.3 Project Goal

The aim of this project is to show the shadow implementation using OPENGL. which
include Movement, Light properties also transformation operations like translation, rotation,

scaling etc on objects. The package must also have a user friendly interface«

1.4 Scope
It is developed in ECLIPSE. It has been implemented on UBUNTU platform. The

3-D graphics package designed here provides an interface forthe users for handling the display

and manipulation of Celestial Exploratory. The Keyboard is the main input device used.
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CHAPTER 2
LITERATURE SURVEY

SOLAR SYSTEM

The Solar System consists of the Sun and the astronomical objects bound to it by gravity,
all of which formed from the collapse of a giant molecular cloud approximately 4.6 billion years
ago. Of the many objects that orbit the Sun, most of the mass is contained within eight relatively
solitary planets’® whose orbits are almost circular and lie within a nearly flat disc called the
ecliptic plane. The four smaller inner planets, Mercury, Venus, Earth“and Mars, also called the
terrestrial planets, are primarily composed of rock and metal. The four outer planets, the gas
giants, are substantially more massive than the terrestrials. The two largest, Jupiter and Saturn,
are composed mainly of hydrogen and helium; the two outermost planets, Uranus and Neptune,
are composed largely of ices, such as water, ammonia and methane, and are often referred to

separately as "ice giants".

The Solar System is also home to two regions populated by smaller objects. The asteroid belt,
which lies between Mars and Jupiter;‘is similar to the terrestrial planets as Six of the planets and
three of the dwarf planets are orbited by natural satellites, usually termed "moons" after Earth's

Moon. Each of the outer planets is encircled by planetary rings of dust and other particles.

The principal component of the Solar System is the Sun, a main sequence G2 star that contains
99.86 percent of the.system's known mass and dominates it gravitationally. The Sun's four
largest orbiting bodies, the gas giants, account for 99 percent of the remaining mass, with Jupiter

and Saturn-together comprising more than 90 percent.

Most large objects in orbit around the Sun lie near the plane of Earth's orbit, known as the
ecliptic. All the planets and most other objects also orbit with the Sun's rotation (counter-

clockwise, as viewed from above the Sun's north pole).

The overall structure of the charted regions of the Solar System consists of the Sun, four

relatively small inner planets surrounded by a belt of rocky asteroids, and four gas giants
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surrounded by the outer Kuiper belt of icy objects. Astronomers sometimes informally divide
this structure into separate regions. The inner Solar System includes the four terrestrial planets
and the main asteroid belt. The outer Solar System is beyond the asteroids, including the four gas
giant planets. Since the discovery of the Kuiper belt, the outermost parts of the Solar System are

considered a distinct region consisting of the objects beyond Neptune.

Kepler's laws of planetary motion describe the orbits of objects about the Sun. According to
Kepler's laws, each object travels along an ellipse with the Sun at one focus. Objects closer to the
Sun (with smaller semi-major axes) travel more quickly, as they are more affected by the Sun's
gravity. On an elliptical orbit, a body's distance from the Sun varies over the course of its year.
The orbits of the planets are nearly circular.

Due to the vast distances involved, many representations of the Solar System show orbits the
same distance apart. In reality, with a few exceptions, the farther a planet or belt is from the Sun,
the larger the distance between it and the previous orbit.

Most of the planets in the Solar System possess secondary systems of their own, being orbited by
planetary objects called natural satellites, or moons (two of which are larger than the planet
Mercury) or in the case of the four gas giants, by planetary rings; thin bands of tiny particles that
orbit them in unison. Most of the largest natural satellites are in synchronous rotation, with one

face permanently turned toward their parent.

The objects of the inner Solar System are composed mostly of rock, the collective name for
compounds with ‘high-melting points, such as silicates, iron or nickel, that remained solid under

almost all conditions in the protoplanetary nebula.

Jupiter.and Saturn are composed mainly of gases, the astronomical term for materials with
extremely low melting points and high vapor pressure such as molecular hydrogen, helium, and

neon, which were always in the gaseous phase in the nebula.
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Sun

The Sun is the Solar System's star, and by far its chief component. Its large mass (332,900 Earth
masses) produces temperatures and densities in its core great enough to sustain nuclear fusion,
which releases enormous amounts of energy, mostly radiated into space as electromagnetic
radiation, peaking in the 400—700 nm band we call visible light. The Sun is classified as a type
G2 yellow dwarf, but this name is misleading as, compared to the majority of stars in our galaxy,
the Sun is rather large and bright. Stars are classified by the Hertzsprung—Russell diagram, a
graph that plots the brightness of stars with their surface temperatures. Generally, hotter ‘stars are
brighter. Stars following this pattern are said to be on the main sequence, and the Sun lies right in
the middle of it. However, stars brighter and hotter than the Sun are rare, while substantially
dimmer and cooler stars, known as red dwarfs, are common, making up 85 percent of the stars in

the galaxy.

It is believed that the Sun's position on the main sequence puts it in the "prime of life" for a star,
in that it has not yet exhausted its store of hydrogen for nuclear fusion. The Sun is growing

brighter; early in its history it was 70 percent as bright as it is today.

The Sun is a population | star; it was‘born in the later stages of the universe's evolution, and thus
contains more elements heavier than hydrogen and helium ("metals” in astronomical parlance)
than older population Il stars. Elements heavier than hydrogen and helium were formed in the
cores of ancient and exploding stars, so the first generation of stars had to die before the universe
could be enriched with these atoms. The oldest stars contain few metals, while stars born later
have more. This high metallicity is thought to have been crucial to the Sun's developing a

planetary system, because planets form from accretion of "metals".

Mercury

Mercury (0.4 AU from the Sun) is the closest planet to the Sun and the smallest planet in the
Solar System (0.055 Earth masses). Mercury has no natural satellites, and it’s only known
geological features besides impact craters are lobed ridges or rupes, probably produced by a
period of contraction early in its history. Mercury's almost negligible atmosphere consists of

atoms blasted off its surface by the solar wind. Its relatively large iron core and thin mantle have
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not yet been adequately explained. Hypotheses include that its outer layers were stripped off by a

giant impact, and that it was prevented from fully accreting by the young Sun's energy.

Venus

Venus (0.7 AU from the Sun) is close in size to Earth, (0.815 Earth masses) and like Earth, has a
thick silicate mantle around an iron core, a substantial atmosphere and evidence of internal
geological activity. However, it is much drier than Earth and its atmosphere is ninety times as
dense. Venus has no natural satellites. It is the hottest planet, with surface temperatures over 400
°C, most likely due to the amount of greenhouse gases in the atmosphere. No-definitive evidence
of current geological activity has been detected on Venus, but it has no magnetic field that would
prevent depletion of its substantial atmosphere, which suggests that its atmosphere is regularly

replenished by volcanic eruptions.

Earth

Earth (1 AU from the Sun) is the largest and densest of the inner planets, the only one known to
have current geological activity, and is the only place in the universe where life is known to
exist. Its liquid hydrosphere is unique among the terrestrial planets, and it is also the only planet
where plate tectonics has been observed. Earth's atmosphere is radically different from those of
the other planets, having been altered by the presence of life to contain 21% free oxygen. It has

one natural satellite, the Moan, the only large satellite of a terrestrial planet in the Solar System.

Mars

Mars (1.5 AU from the Sun) is smaller than Earth and Venus (0.107 Earth masses). It possesses
an atmosphere of mostly carbon dioxide with a surface pressure of 6.1 millibars (roughly 0.6
percent that of the Earth's). Its surface, peppered with vast volcanoes such as Olympus Mons and
rift valleys such as Valles Marineris, shows geological activity that may have persisted until as
recently as 2 million years ago. Its red colour comes from iron oxide (rust) in its soil. Mars has

two tiny natural satellites (Deimos and Phobos) thought to be captured asteroids.
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Jupiter

Jupiter (5.2 AU), at 318 Earth masses, is 2.5 times the mass of all the other planets put together.
It is composed largely of hydrogen and helium. Jupiter's strong internal heat creates a number of
semi-permanent features in its atmosphere, such as cloud bands and the Great Red Spot.

Jupiter has 63 known satellites. The four largest, Ganymede, Callisto, lo, and Europa, show
similarities to the terrestrial planets, such as volcanism and internal heating.Ganymede, the

largest satellite in the Solar System, is larger than Mercury.

Saturn

Saturn (9.5 AU), distinguished by its extensive ring system, has several similarities to Jupiter,
such as its atmospheric composition and magnetosphere. Although Saturn has 60% of Jupiter's
volume, it is less than a third as massive, at 95 Earth masses,-making it the least dense planet in
the Solar System. The rings of Saturn are made up of small ice and rock particles.

Saturn has 62 confirmed satellites; two of which, Titan and Enceladus, show signs of geological
activity, though they are largely made of ice.Titan, the second largest moon in the Solar System,

is larger than Mercury and the only satellite in the Solar System with a substantial atmosphere.

Uranus

Uranus (19.6 AU), at 14 Earth masses, is the lightest of the outer planets. Uniquely among the
planets, it orbits the Sun on‘its side; its axial tilt is over ninety degrees to the ecliptic. It has a
much colder core than the other gas giants, and radiates very little heat into space.

Uranus has 27 known satellites, the largest ones being Titania, Oberon, Umbriel, Ariel and

Miranda.

Neptune

Neptune (30 AU), though slightly smaller than Uranus, is more massive (equivalent to 17 Earths)
and therefore more dense. It radiates more internal heat, but not as much as Jupiter or Saturn.
Neptune has 13 known satellites. The largest, Triton, is geologically active, with geysers of
nitrogen. Triton is the only large satellite with a retrograde orbit. Neptune is accompanied in its

orbit by a number of minor planets, termed Neptune Trojans, that are in 1:1 resonance with it.
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CHAPTER 3
REQUIREMENT SPECIFICATION

3.1 HARDWARE REQUIREMENTS:

e 128 MB of RAM, 256 MB recommended.

e 110 MB of hard disk space required, 40 MB additional hard disk space ‘required for
installation (150 MB total).

3.2 SOFTWARE REQUIREMENTS:

This solar system simulator has been designed for UBUNTU. OpenGL libraries are used
and hence ECLIPSE is required.

Development Platform: LINUX (UBUNTU 10.4)

Language :C
Tool . Eclipse
Library : OpenGL
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CHAPTER 4
DESIGN

The project “CELESTIAL EXPLORATORY” is meant as a source of recreation where
one can sit in front of the computer and have the vision of a plant in space. This package is
developed to provide opportunities to climb aboard the earth for the adventure of the lifetime. It
is aimed to create starts and planets and give constant motion to these objects.

The sun and its family of eight planets are imagined to be placed in a background of bright
twinkling starts along with a comet in constant motion.

The lighting effect in the background appears as though the planet is rotating and revolving
around the sun in the galaxy. The most important aspect of this project isithat ,one can sit back
,relax and watch constantly occurring motion of the planet and the stars just depicting the fact

that “as passengers of the earth our voyage never ends!”

This chapter documents a detailed description of the implementation of our project. We have
incorporated several inbuilt OpenGL function in this project. The following code snippet enables
the easy rendering of solid sphere with different colors and makes them to rotate and translate.

glRotatef(s. . .);
glTranslatef(. . .);
glRotatef(. . .);
glColor3f(. . .);
glutSolidSphere(. . .);

The header files used are :

1. #include<stdlib.h>:This is C library function for standard input and output.

2. #include<GL/glut.n>:This header is included to read the glut.h, gl.h and glu.h.
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3. #include<math.h>:This is a C library function for performing certain mathematical
operations.
In the Init() we have made use of the following functions:
1. glClearColor(...):

Whenever we wish to draw a new frame,the window must be cleared by using the
4-dimensional(RGBA)color system.The above function must be enabled to make
the window on screen solid and white.
2. glshadeModel(. . .):

To enable the smooth shading we must set the shade as follows
glShadeModel(GL_SMOOTH);
3. glEnable(. . .):

The z_buffer is one of the buffers that make up-the frame buffer.The depth buffer must
be cleared whenever we wish to redraw the display.This is done as follows
glEnable(GL_DEPTH_TEST);
4. glMaterial(. . .):

We can specify different material properties for the front and back faces of a surface
through the following functions
glMaterialfv(GLenum face, GLenum type,GLfloat *pointer_to_array);
glMaterialfv(GLenum face,GLenum type,GLfloat value);
5. glLight(.. .):

This function is used to enable a light source.The following function specifies the
required vector and scalar parameters to enable a light source.
glLightfv(GLenum source,GLenum parameter,GLfloat*pointer_to_arrary))
glLightf(GLenum source,GLenum parameter,GLfloat value)
6. glColorMaterialf(. . .):

This function is used to change a single material property.

Dept. of CSE, CEC 2010-2011 12



Celestial Exploratory

myinit();
Here we initialize the color buffer, set the point size and set window

co-ordinate values.

display();
This function creates and translates all the objects in a specified locatioN in a particular

order.

Translated(. . .);

In this function the variables are components of displacement vector.

glutPostRedisplay();
It ensures that display will be drawn only once each time program goes through

the event loop.

glutMainLoop();
This function whose execution will cause the, program to begin an event processing

loop.

User Interface:

Keyboard Based Interface
Using the Keyboard user can make the planets to rotate on their own axis and revolve
round the Sun«The stars are made to twinkle and the Comet is made to revolve round the Sun.

. The keysm, v, e, r, ], S, U, n are used to rotate the planets.
. ThekeysM, V, E, R, J, S, U, N are used to revolve the planets around the Sun.

. The key z rotates the sun, B gives both the rotation and revolution of the planets around the

rotating Sun with a Comet revolution and Stars twinkle.

Pressing the key A revolves all the planets and comet and the key a rotates all the planets

around the rotating Sun with Stars twinkling in the background.
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5. The key b is used to make the stars twinkle and c for the revolution of the Comet.

Mouse Interface
Using the mouse user can make the planets to rotate and revolve round the Sun and
Comet to revolve round the Sun.
Left Button: Rotates and revolves the planets and Comet in anticlockwise direction.
Middle Button: Rotates and revolves the planets and Comet in clockwise direction.

Right Button: Rotates and revolves the planets and Comet in clockwise direction.
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CHAPTER 5
IMPLEMENTATION

The implementation of the different objects in this project is divided into different module.

MODULE 1:
SUN:

The sun is drawn by using the following lines of code.

{

glPushMatrix();

glRotatef{(...);
glLightfv(GL_LIGHTO,GL_POSITION,position);
glDisable(GL_LIGHTING);

glutSolidSphere(...);

glPopMatrix();

}

MODULE 2:

PLANETS WITH RINGS:

The planets Saturn and Uranus are the 2.planets in our solar system with rings. They are
implemented using the following codes.

{

glPushMatrix();

glRotatef(...);

glTranslatef{. ..);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glutSolidSphere(...);

int i=0;

glBegin(GL_QUAD_STRIP);

for(i=0;i<=360;i++)

{
glVertex3f(sin(i*3.1416/180)*0.5,cos(i*3.1416/180)*0.5,0);
glVertex3f(sin(i*3.1416/180)*0.7,cos(i*3.1416/180)*0.7,0);
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}
glEnd();

glPopMatrix();

}

MODULE 3:

EARTH:

The earth is drawn along with its natural satellite, moon which revolve round the earth. The
following lines of codes are used to implement the earth and the moon.

{

glPushMatrix();

glRotatef{(...);

glTranslatef{...);

glRotatef(...);

glColor3f(...);

glutSolidSphere(...); /*draw planet earth*/

glRotatef{(...);

glTranslatef{(...);

glColor3f{(...);

glutSolidSphere(...); /*draw moon*/

glPopMatrix();

}

MODULE 4

OTHER PLANETS:

The remaining planets are Mercury, Venus, Mars, Jupiter and Neptune. All these planets are
implemented using the same set of codes by changing the values and colors.
{

glPushMatrix();

glRotatef(...);

glTranslatef{(...);

glRotatef{(...);

glColor3f(...);
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glutSolidSphere(...); /*draw smaller planet mercury*/
glPopMatrix();

}

MODULE 5:

STARS:

The stars are implemented in the background using the following lines of codes.
{

glPushMatrix();

glTranslatef{(...);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef{(...);

glScalef(...);

glColor3f(...);

glutSolidSphere(...);

glPopMatrix();

}

MODULE 6:

COMET:

The comet is made to revolve round the sun. The following codes are used to implement the
comet.

{

glPushMatrix();
glRotatef((GLfloat)c,6.0,-14.0,-6.0);
glTranslatef(5.0,3.0,-1.0);
glScalef(0.60,0.0,2.5);
glColor3f(7.5,9.5,2.0);
glutSolidSphere(0.2,12,6); /*draw comet™*/
glPopMatrix();

¥
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CHAPTER 6
SNAPSHOTS

B3 planets amidst stars

--» oe

Fig 6.1 Solar systemwith revolution of mercury
Here we can see the sun at the center and all planets revolving
around the sun.In this we have mainly highlighted planet mercury
revolving around the sun.lt appears dark because the light is falling
on the front face of the planet mercury but the viewer is viewing the
back face.
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planets amidst stars

Fig 6.2 Solar system with revolution of planets and comet
In this snapshot, we can see sun at the centerand all eight planets
Revolving around the sun and are placed in the-background of bright
twinkling stars with the comet in.a constant motion

== planets amidst stars

Fig 6.3 Sun ,twinkling stars and comet
In this snapshot we can the sun that is imagined to be placed at the center and is also olaced in
the background of bright twinkling stars and the comet passing with a constant motion through

the sun from the left bottom end to right top end

19
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&3 planets amidst stars

Fig 6.5 Final view of solar system

In this snapshot ,sun.is placed at the center and its eight planets are placed in the sun’s orbit.
These eight planets are shown to be rotating around the sun .the planets and sun are placed in
The background of bright twinkling stars and we can also see the comet passing through these

planets andsun with constant motion
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CHAPTER 7

CONCLUSION

The code we have implemented for our project is working well to the best of our
knowledge.

In this project the planets, sun, comet and starts act as per the users’s command.This
project will serve as a delight to the eyes of the night sky watchers.

This project is both informative and entertaining . This project provided an opportunity
to learn the various concepts of the subject in detail and provided us a platform to express our
creativity and imagination come true.

It can be concluded that the project “Celestial Exploratory” is a thing of beauty that will

remain a joy forever in our hearts.
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APPENDIX A- SOURCE CODE

#include<stdio.h>

#include<GL/glut.h>

#include<math.h>

static int m=0,M=0,v=0,v=0,E=0,e=0,r=0,R=0,j=0,J=0,5=0,5S=0,U=0,u=0,n=0,N=0,X=0,z=0,B=0,b=0,
c=0;

static GLint axis=2;

GL float diffuseMaterial[4]={0.5,0.5,0.5,1.0%;

[*initialize material property,light soure,lighting model,and depth buffer*/

void myinit(void)

{

glClearColor(0.0,0.0,0.0,0.0);
glShadeModel(GL_SMOQTH);
glEnable(GL_DEPTH_TEST);

GLfloat mat_specular[]={1.0,1.0,1.0,1.0};

GLfloat light_position[]={1.0,1.0,1.0,0.0};
glMaterialfv(GL_FRONT,GL_DIFFUSE,diffuseMaterial);
glMaterialfv(GL_FRONT,GL_SPECULAR,mat_specular);
glMaterialf(GL.FRONT,GL_SHININESS,25.0);
glEnable(GL_LIGHTING);

glEnable(GL_LIGHTO);
glLightfv(GL_LIGHTO,GL_POSITION,light_position);
glColorMaterial(GL_FRONT,GL_DIFFUSE);
glEnable(GL_COLOR_MATERIAL);

}

void display(void)

{

GLfloat position[]={0.0,0.0,1.5,1.0};

glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);
glColor3f(1.0,0.5,0.0);

Dept. of CSE, CEC 2010-2011 23



glPushMatrix();

glRotatef((GLfloat)z,1.0,1.0,1.0);
glLightfv(GL_LIGHTO,GL_POSITION,position);
gIDisable(GL_LIGHTING);
glutSolidSphere(0.8,40,16); /*draw sun*/
glPopMatrix();

glPushMatrix();
glLightfv(GL_LIGHTO,GL_POSITION,position);
glDisable(GL_LIGHTING);
glEnable(GL_LIGHTING);
glColor3f(1.5,0.5,0.0);
glutSolidTorus(0.2,0.9,6,20);

glPopMatrix();

glPushMatrix();

glRotatef((GLfloat)M,0.0,1.0,0.0);

glTranslatef(1.5,0.0,0.0);

glRotatef((GLfloat)m,0.0,1.0,0.0);

glColor3f(1.0,0.0,0.0);

glutSolidSphere(0.2,20,8); /*draw smaller planet mercury*/
glPopMatrix();

glPushMatrix();

glRotatef((GLfloat)V,0.0,1.0,0.0);
glTranslatef(2.0,0.0,1.0);
glRotatef((GLfloat)v,0.0,1.0,0.0);

glColor3f(7.5,9.5,1.0);

glutSolidSphere(0.2,20,8); /*draw smaller plant venus*/
glPopMatrix();

glPushMatrix();
glRotatef((GLfloat)E,0.0,1.0,0.0);
glTranslatef(3.5,0.0,0.0);
glRotatef((GLfloat)e,0.0,1.0,0.0);
glColor3f(0.1,6.5,2.0);
glutSolidSphere(0.2,20,8); /*draw smaller plant earth*/
glRotatef((GLfloat)X,0.0,1:0,0.0);
glTranslatef(0.3,0.2,0.0);
glColor3f(4.3,3.5,8.0);
glutSolidSphere(0:1,20,14);  /*draw moon*/
glPopMatrix();

glPushMatrix();

glRotatef((GLfloat)R,0.0,1.0,0.0);
glTranslatef(5.0,0.0,3.0);
glRotatef((GLfloat)r,0.0,1.0,0.0);

glColor3f(1.0,0.2,0.0);

glutSolidSphere(0.2,20,8); /*draw smaller planet mars*/
glPopMatrix();

glPushMatrix();
glRotatef((GLfloat)J,0.0,1.0,0.0);
glTranslatef(-2.5,0.0,1.0);
glRotatef((GLfloat)j,0.0,1.0,0.0);
glColor3f(0.9,0.7,0.3);
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glutSolidSphere(0.2,20,8);/*draw smaller planet Jupiter*/
glPopMatrix();

glPushMatrix();

glRotatef((GLfloat)S,0.0,1.0,0.0);
glTranslatef(-5.0,0.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)s,0.0,0.0,5.0);

glColor3f(4.5,0.5,0.0);

glutSolidSphere(0.5,20,16); /*draw smaller plant Saturn*/
int i=0;

glBegin(GL_QUAD_STRIP);

for(i=0;i<=360;i++)

{
glVertex3f(sin(i*3.1416/180)*0.5,cos(i*3.1416/180)*0.5,0);
glVertex3f(sin(i*3.1416/180)*0.7,cos(i*3.1416/180)*0.7,0);
}

glEnd();

glPopMatrix();

glPushMatrix();

glRotatef ((GLfloat) U, 0.0, 1.0,0.0);

glTranslatef (-6.5, 0.0, 0.0);

gluLookAt (10.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 10.0, 1.0);
glRotatef((GLfloat) u, 0.0, 0.0, 5.0);

glColor3f( 1.2, 0.6,0.2);

glutSolidSphere (0.5, 20, 16); /* draw smaller planet Uranus*/

glBegin(GL_QUAD_STRIP);

for(i=0; i<=360; i++)

{

glVertex3f(sin(i*3.1416/180)*0.5,cos(i*3.1416/180)*0.5, 0);
glVertex3f(sin(i*3.1416/180)*0.7, cos(i*3.1416/180)*0.7,0);
}

glEnd();

glPopMatrix();

glPushMatrix();

glRotatef ((GLfloat) N,0.0,/1.0, 0.0);
glTranslatef (-8.0, 0.0, 0.0);

glRotatef ((GLfloat).n, 0:0, 1.0, 0.0);
glColor3f(1.0, 2.0,0.0);

glutSolidSphere(0.4, 20, 8);

glPopMatrix();/* draw smaller planet Neptune */

glPushMatrix();

glRotatef ((GLfloat) c, 6.0, -14.0,-6.0);
glTranslatef (5.0,3.0,-1.0);
glScalef(0.60,0.0,2.5);

glColor3f (7.5, 9.5, 2.0);
glutSolidSphere (0.2, 12, 6);
glPopMatrix();/*draw comet*/

/Ito put the stars as a background
glPushMatrix();
glTranslatef(0.0,-2.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
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glScalef(200.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0,2.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,-4.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,4.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,-6.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,6.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,-8.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
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glutSolidSphere(0.1,20,8);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0,8.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(8.0,0.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-8.0,-2.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(6.0,4.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-6.0,4.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(5.0,-4.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();
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glPushMatrix();

glTranslatef(-7.0,3.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-7.0,2.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(7.0,-2.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(7.0,-3.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3:0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-7.0,-3.0,0.0);
gluLookAt(0.0,10:0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(7.0,2.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();
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glPushMatrix();

glTranslatef(1.0,-7.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(2.0,-5.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,3.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(5.0,-1.0,0.0);
gluLookAt(0.0,10.0,0.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.07,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-6.0,7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.07,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-0.5,3.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0:0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.07,20;8);

glPopMatrix();

glPushMatrix();

glTranslatef(-1.5,4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.07,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-9.0,3.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.07,20,8);
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glPopMatrix();

glPushMatrix();

glTranslatef(9.0,-5.9,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(6.5,8.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(5.0,7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-9.0,6.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.1,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-10.5,9.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0:0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.07,20;8);

glPopMatrix();

glPushMatrix();

glTranslatef(-11.0,-7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.07,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-11.0,5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);
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glPopMatrix();

glPushMatrix();

glTranslatef(-7.0,-5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-10.0,3.7,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-7.0,-2.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-8.0,5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.03,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-8.0,-5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0:0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0:0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05;20;8);

glPopMatrix();

glPushMatrix();

glTranslatef(-11.0,-4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(6.0,-5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();
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glPushMatrix();

glTranslatef(-6.9,7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(5.0,-4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(6.0,4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(3.0,-4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(4.0,-7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0:0,0.0,0.0,1.0);
glRotatef((GLfloat) b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-4.0,-3.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();
glTranslatef(4.0,-7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);
glPopMatrix();

Dept. of CSE, CEC 2010-2011

Celestial Exploratory

32



glPushMatrix();

glTranslatef(11.0,-4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);
glPopMatrix();

glPushMatrix();

glTranslatef(9.0,-9.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);
glPopMatrix();

glPushMatrix();

glTranslatef(8.0,-4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);
glPopMatrix();

glPushMatrix();

glTranslatef(9.0,5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);
glPopMatrix();

glPushMatrix();

glTranslatef (7.0,7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0:0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.9,7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(1.0,6.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();
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glPushMatrix();

glTranslatef(0.8,-5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(3.0,-7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(1.0,5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(2.0,4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0:0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0:0,5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-9.0,0.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);
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glPopMatrix();

glPushMatrix();

glTranslatef(-10.0,4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(9.0,3.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-10.0,-6.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(10.0,0.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatix();

glPushMatrix();

glTranslatef(-9.0,-7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0:0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20;8);

glPopMatrix();

glPushMatrix();

glTranslatef(-3.0,4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-9.9,-7.5,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);
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glPopMatrix();

glPushMatrix();

glTranslatef(1.0,5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(3.0,6.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-2.0,-5.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-3.0,-2.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-4.0,-8.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0:0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05;20;8);

glPopMatrix();

glPushMatrix();

glTranslatef(8:3,-7.1,0.0);

gluLookAt (0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-10.0,7.6,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);
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glPopMatrix();

glPushMatrix();

glTranslatef(-3.0,7.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-1.4,7.5,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(3.0,6.5,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-6.0,4.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(-6.0,-6.0,0.0);
gluLookAt(0.0,10.0,2.0,1,0;0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0:05,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.7,4.0,0.0);
gluLookAt(0:0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(2.0,2.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);
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glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0,0.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,-1.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,1.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0,2.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0;0.0,1.0);
glRotatef((GLfloat)b,0.0,0.0,0.0);
glScalef(200.0,0.0,0.0);

glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glPushMatrix();

glTranslatef(8,7,9.0,0.0);
gluLookAt(0.0,10.0,2.0,1.0,0.0,0.0,0.0,0.0,1.0);
glRotatef((GLfloat)b,1.0,7.0,5.0);
glColor3f(4.3,3.5,1.0);
glutSolidSphere(0.04,20,8);

glPopMatrix();

glutSwapBuffers();

}

void reshape(int w,int h)

{
glViewport(0,0,(GLsizei)w,(GLsizei)h);
glMatrixMode(GL_PROJECTION);

glLoadldentity();
gluPerspective(60.0,(GLfloat)w/(GLfloat)h,1.0,20.0);
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glMatrixMode(GL_MODELVIEW);
glLoadldentity();
gluLookAt(0.0,0.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);

void keyboard(unsigned char key,int x,int y)
{
switch(key)

{
case 'z":z=(z+50)%360;
glutPostRedisplay();
break;
case 'm':m=(m+3)%360;
glutPostRedisplay();
break;
case 'M":M=(M+12)%360;
glutPostRedisplay();
break;
case 'v':v=(v+2)%360;
glutPostRedisplay();
break;
case 'V":V=(V+10)%360;
glutPostRedisplay();
break;
case 'e":e=(e+5)%360;
glutPostRedisplay();
break;
case 'E':E=(E+8)%360;
glutPostRedisplay();
break;
case 'r':r=(r+6)%360;
glutPostRedisplay();
break;
case 'R":R=(R+6)%360;
glutPostRedisplay();
break;
case 'j":j=(j+10)%360;
glutPostRedisplay();
break;
case 'J":J=(J+4)%360;
glutPostRedisplay();
break;
case 's":s=(5+9)%360;
glutPostRedisplay();
break;
case 'S':S=(S+3)%360;
glutPostRedisplay();
break;
case 'u":u=(u+8)%360;
glutPostRedisplay();
break;
case 'U":U=(U+2)%360;
glutPostRedisplay();
break;
case 'n':n=(n+7)%360;
glutPostRedisplay();
break;
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case 'N":N=(N+1)%360;
glutPostRedisplay();
break;
case 'b":b=(b+10)%360;
glutPostRedisplay();
break;
case 'c":.c=(c+1)%360;
b=(b+10)%360;
glutPostRedisplay();
break;
case 'X":X=(X+5)%360;
glutPostRedisplay();
break;
case 'a":z=(z+50)%360;
b=(b+10)%360;
m=(m+3)%360;
v=(v+2)%360;
e=(e+5)%360;
r=(r+6)%360;
j=(j+10)%360;
s=(s+9)%360;
u=(u+8)%360;
n=(n+7)%360;
c=(c+1)%360;
glutPostRedisplay();
break;
case 'A":z=(z+50)%360;
b=(b+10)%360;
M=(M+12)%360;
V=(V+10)%360;
E=(E+8)%360;
R=(R+6)%360;
J=(J+4)%360;
S=(S+3)%360;
U=(U+2)%360;
N=(N+1)%360;
c=(c+1)%360;
glutPostRedisplay();
break;
case 'B":z=(z+50)%360;
b=(b+10)%360;
c=(c+1)%360;
m=(m+3)%360;M=(M+12)%360;
v=(v+2)%360;V=(V+10)%360;
e=(e+5)%360;E=(E+8)%360;
r=(r+6)%360;R=(R+6)%360;
j=(j+10)%360;J=(J+4)%360;
s=(5+9)%360;S=(S+3)%360;
u=(u+8)%360;U=(U+2)%360;
n=(n+7)%360;N=(N+1)%360;
glutPostRedisplay();
break;
case 27:exit(0);
break;
default:break;
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}

void mouse(int btn ,int state,int x,int y)
{
if(btn==GLUT_LEFT_BUTTON && state==GLUT_DOWN)

{

z=(z+50)%360;
b=(b+10)%360;

c=(c+1)%360;
m=(m+3)%360;M=(M+12)%360;
v=(v+2)%360;V=(V+10)%360;
e=(e+5)%360;E=(E+8)%360;
r=(r+6)%360;R=(R+6)%360;
j=(+10)%360;J=(J+4)%360;
5=(5+9)%360;S=(S+3)%360;
u=(u+8)%360;U=(U+2)%360;
n=(n+7)%360;N=(N+1)%360;
glutPostRedisplay();

}
if(btn==GLUT_MIDDLE_BUTTON && state==GLUT_DOWN)

{

z=(z+50)%360;
b=(b+10)%360;
c=(c+1)%360;
m=(m+3)%360;M=(M+12)%360;
v=(v-2)%360;V=(V-10)%360;
e=(e+5)%360;E=(E+8)%360;
r=(r-6)%360;R=(R-6)%360;
j=(+10)%360;J=(J+4)%360;
5=(5-9)%360;S=(S-3)%360;
u=(u+8)%360;U=(U+2)%360;
n=(n-7)%360;N=(N-1)%360;
glutPostRedisplay();

}
if(btn==GLUT_RIGHT_BUTTON && state==GLUT_DOWN)

{

z=(z-50)%360;
b=(b-10)%360;

c=(c+1)%360;
m=(m-3)%360;M=(M-12)%360;
v=(v-2)%360;V=(V-10)%360;
e=(e-5)%360;E=(E-8)%360;
r=(r-6)%360;R=(R-6)%360;
J=(j-10)%360;J=(J-4)%360;
5=(5-9)%360;S=(S-3)%360;
u=(u-8)%360;U=(U-2)%360;
n=(n-7)%360;N=(N-1)%360;
glutPostRedisplay();

}

}

int main(int argc,char **argv)
glutinit(&argc,argv);

glutinitDisplayMode(GLUT_DOUBLE|GLUT_RGB|GLUT_DEPTH);
glutInitWindowsSize(500,500);
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glutInitWindowPosition(100,100)
glutCreateWindow("planets amidst stars");
myinit();

glutDisplayFunc(display);
glutReshapeFunc(reshape);
glutKeyboardFunc(keyboard);
glutMouseFunc(mouse);
glEnable(GL_DEPTH_TEST);
glutMainLoop();

return 0;

}
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