Joseph Giardina

Lab 5


For the fifth lab, Yan and I made a computer-generated image for the obsolete printer.  We used a very well known algorithm that is known as the midpoint displacement algorithm.  This algorithm starts with a single line segment in two dimensions, x and y.  This line segment is then split in half a number of times, depending on what the user desires.  Each time the midpoint of the line is calculated, the x dimension’s new midpoint is calculated and is left as is, but the y dimension’s next midpoint is offset by a number that is dependent on the following:

A. A random number

B. The number of iterations that the user desires

C. The number of iterations left

D. The previous midpoint of the original line segment

Here is the heart of the source code that creates the line segments:

refract( int xmin, int ymin, int xmax, int ymax, int iterations, int iterations2){

int direction = rand()%2;


int random_y = (ymin+ymax)/2;


if(direction)



random_y = random_y + (rand() % 300 + 1) * iterations/iterations2;


else



random_y = random_y -(rand() % 300 + 1) * iterations/iterations2;


if(random_y <0)



random_y =0;


else



random_y = random_y%300;

…..(omitted source code explained later)

else{



refract(xmin, ymin, (xmin+xmax)/2,  random_y, iterations/2, 



iterations2);



refract((xmin +xmax)/2, random_y, xmax, ymax, iterations/2, 




iterations2);


}

The variables xmin, xmax, ymin, ymax, represent the boundaries of the original line segment.  The variable random_y represents the maximum boundary in the y direction of the first new line segment.  It also represents the new minimum y boundary of the second line segment.  This process is continued recursively, until the desired number of iterations is reached.  Also, the less number of iterations that are left, the less randomness is generated in the new y boundaries.  The complete source code is lab4.cpp.


When the line segment being calculated can no longer be split into two parts, a new node is created in a linked list.  The following is the source code that generates the linked list.  (This is the source code that was omitted above):



if (iterations ==1){



//create new node



if(list==NULL){




tail = list = new geomlist;



}else{




tail->next = new geomlist;




tail = tail->next;



}



tail->type = 0;



tail->x1a = xmin;



tail->y1a = ymin;



tail->x2a = xmax;



tail->y2a = ymax;


}

This linked list is then used to create an hpgl file to be outputted to the obsolete printer.

The source code to generate the hpgl is as follows:

fprintf(fd,"IN;SC0,485,0,300;SP1;PA;");//initialize


while(temp){



if(temp->type==line || temp->type==freedraw){





fprintf(fd,"PU%d,%d;PD%d,%d;", temp->x1a, 




temp->y1a , temp->x2a , temp->y2a );

}

….

fprintf(fd,"PU0,0;");


fclose(fd);


system("cp temp.hpgl /dev/ttyS0");

The full source code of these two parts is on the file cad4.cpp.

Here is a snapshot of what a randomly generated terrain looks like:


This algorithm also has implications in the world of computer graphics because it can be used to generate random terrains.  Terrains, in the case of OpenGL, need a very large number of points.  Instead of storing many, many points, an algorithm can be substituted in and used to dynamically generate the terrain.

