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Assignment 3

Due at the beginning of class on 

Friday, 28 September 2007
Instructions

· Save a diary of your MatLab session.

· Using your favourite text editor, clean up the diary file to remove unecessary output that makes the session difficult to follow.

· Keep all output, including figures, that is needed to show the correctness, completeness and logical flow of your work.
· Include the source code of all your functions and scripts for the assignment.
· Include your name, your student number, the date and the assignment number at the beginning of the file.
· Print out a copy of the resulting document and hand it in.
· The marker may refuse to mark any assignment considered too difficult to follow.

· If any questions are unclear to you, ask in class, by e-mail or during office hours.

Questions

1. In this question you will build a small function library to construct transformation matrices for all the elementary 2D transforms covered so far.  Copy each of the five comment blocks below (a … e) into a new m-file of its own and write a MatLab function that conforms to the specification in each case.  All of the functions are to use 2D homogeneous coordinates and all constructed matrices are to operate from the left.

a) [2 marks] 2D Scaling.

% ------------------------------------------------------------------------------

% ConstructScaling2D - Construct the 2D homogeneous transformation matrix that

%       scales by factors sx and sy.

%

% Args: sx - scalar giving the x scale factor

%       sy - scalar giving the y scale factor

%

% Rtns: T - the 3 x 3 matrix of the transformation

% ------------------------------------------------------------------------------

b) [2 marks] 2D Translation.

% ------------------------------------------------------------------------------

% ConstructTranslation2D - Construct the 2D homogeneous transformation matrix

%       that translates by dx and dy.

%

% Args: dx - scalar giving the x component of the translation

%       dy - scalar giving the y component of the translation

%

% Rtns: T - the 3 x 3 matrix of the transformation

% ------------------------------------------------------------------------------

c) [4 marks] 2D Shear.

% ------------------------------------------------------------------------------

% ConstructShear2D - Construct the 2D homogeneous transformation matrix that

%       shears by angles ax and ay, expressed in radians.

%

% Args: ax - scalar giving the angle between the new x axis and the original

%       ay - scalar giving the angle between the new y axis and the original

%

% Rtns: T - the 3 x 3 matrix of the transformation

% ------------------------------------------------------------------------------

d) [8 marks] 2D Reflection.

% ------------------------------------------------------------------------------

% ConstructReflection2D - Construct the 2D homogeneous transformation matrix

%       that reflects across the given line.

%

% Args: L - the line across which to reflect, may be one of:

%           'x' - reflect across the x axis

%           'y' - reflect across the y axis

%           '+' - reflect across the line y = x

%           '-' - reflect across the line y = -x

%

% Rtns: T - the 3 x 3 matrix of the reflection

% ------------------------------------------------------------------------------

e)  [4 marks] 2D Rotation.

% ------------------------------------------------------------------------------

% ConstructRotation2D - Construct the 2D homogeneous transformation matrix that

%       rotates about the origin by the given angle, expressed in radians.

%

% Args: angle - the angle of rotation

%

% Rtns: T - the 3 x 3 matrix of the rotation

% ------------------------------------------------------------------------------

2. In this question you will test the functions you wrote in the last question.  In each of the following figures (a … e), the horizontal and vertical distance between gridlines is 1 unit.  You can use this fact to get the coordinates of the points you need to calculate the transforms asked for.  Draw the figures, using your Draw2D function from the last assignment, but modified to accept Q matrices of size  3×N to accommodate the homogeneous coordinates.  Or, you might want to modify the Draw2D function posted in the solution to Assignment 2, and use that.

a) [image: image1.emf][2 marks] Use ContructScaling2D to create two scaling matrices which you then apply to the black rectangle to produce the colored ones.

b) [image: image2.emf][2 marks] Use ContructTranslation2D to create a translation matrix which you then apply to the black rectangle to produce the blue one, and then apply to the blue triangle to produce the red one.

c) [image: image3.emf][4 marks] Use ContructShear2D to create a shearing matrix which you then apply to the black rectangle to produce the red parallelogram.

d) [image: image4.emf][8 marks] Use ConstructReflection2D to create a pair of reflection matrices which you then apply to the black triangle to produce the red triangle, and a different pair of reflection matrices which you then apply to the black triangle to produce the blue one.

e) [image: image5.emf][4 marks] Use Contruct Rotation2D to create a rotation matrix which you then apply to the black triangle to produce the red one, and another rotation matrix which you then apply to the red triangle to produce the blue one.
















