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Overview 2

« Coordinates, Frame Buffers, Pixels — Ch3
« Line Drawing(Bresenham's), Circle Drawing - Ch3

« Java Graphics - see the Java API

Note these slides do not contain much content, most of
this will be given via demonstration during the lecture.
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Co-ordinates & The Frame Buffer

e screen co-ordinates

: : Xy 640
» absolute/relative co-ordinates

« Which way is up will depend on yi
graphics APl you are using.

480

« A function must map co-
ordinates(relative/window/screen
) to addresses in the frame
buffer.

Frame Buffer
Contiguous
Memory
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« We often want to be able to draw a line segment.

\ . [ [
COMP4610/COMPE461



 How do you describe a line? (get out your highshool math)

y=mx+b

-b/m
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« Digital Differential Analyzer (DDA) Algorithm — use floating point
operations and add the change in position for each pixel. The pixel
location is rounded.

private static void lineDDA(BufferedImage buff, int x1, int yl, int x2,
int y2, int rgb) {

int dx = x2 - x1; Could be improved by multiplying values by step

int dy = y2 - yl; and doing calculations in integer arithmetic.

float x = x1; Still needs 2 divisions for every point in the line segment.
float y = y1;

int steps = Math.max(Math.abs(dx), Math.abs(dy));
float xinc = (float) dx / steps;
float yinc = (float) dy / steps;
buff.setRGB(Math.round(x), Math.round(y), rgb);
for (int i = 0; i < steps; i++) {

X += Xinc;

y += yinc;

buff.setRGB(Math.round(x), Math.round(y), rgb);
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Bresenham's Line Algorithm !

« Bresenham's Line Algorithm transforms the line drawing algorithm to
simplify the main loop of line drawing. This type of approach is
Important in computer science and programming.
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Bresenham's Line Algorithm S

« We want a way of deciding to go up or stay on the same line.

y=m(x,+1)+b

dlower=y_yk=m<xk+1>+b_yk
dupper=yk+1_y=yk+1_m<xk+1)_b
If this is positive we go up otherwise we go across.

Let: We have :
=A x<dlower_dupper) p0=2Ay_A X
=2Ayx,—2Axy, +c

pk+1=2Ayxk+1_2Axyk+l+c

_ Using the difference formula we
P~ Pi=24Yy (xk+1 - xk)_z A x<yk+1 _J’k) can calculate:

=[2A%ifpk<0 P P2 Dy Poei

2A y—=2Ax, otherwise and draw the line as we go
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Drawing a Circle

« Back to some basic math:

(x=x)+(y=p)=r xX=x,+rcos6
y=y.,+rsind
y
A
> X
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Java Graphics

* |In some demos we will look at the following classes:

Dimension

Graphics (setColor, setFont, drawlmage, drawLine, drawRect,

fillRect, drawArc)
Color
Font
Image
Imagelcon

Bufferedlmage
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