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Introduction

Raytrak-v3.0

 is a ray-tracing toolbox that I developed to understand ray-tracing, and have since used to study a number of problems in ophthalmic optics over the past decade or so.  
I am providing this toolbox freely, as a research/educational tool that you (or others) may find useful.  I provide this toolbox as is, and cannot take responsibility for any possible errors.  I do not take any responsibility for the consequences errors contained 
Installation 

Unzip files . Add the directories to the path in MATLAB 

Type at the prompt 

Demo 

To see an example 

Use help <instruction> to see details regarding a particular function.

Coordinate System 

Cartesian system with optical axis along the positive z-axis
Introduction 

The package defines four additional classes that can be used for ray-tracing purposes. These are, 

· Rays

: a rays class 

· position
- a cartesian position 

· slope

- a cartesian vector  
· primitives 
: an optical surface

· sphere, ellipsoid, zernike, toric, conic, plane, pupil, image

· optics

: an object that combines a series of optical surfaces 

· raytrak

: wrapper for rays and optics

Rays 

Defining rays,

R = rays(posn, slope)

R = rays(‘target’, posn, target);
Seeing the results,

Show (R);

Plot(R);

Primitive 

Example, 

X = primitive(‘sphere’)

Show(X)

Changing details for a primitive,

X = set(X, ‘position’, [ 0 0 -1.5]);  % -1.5 mm from origin 

Optics 

R = optics;
R = append(optics, primitive);

Raytrak 
A combination of the optical system and a particular set of rays

X = raytrak (optics, rays);

T = tracer(x, 1);  % 1 = show debug information 

or 

t = stepper(t);   % step one surface at a time 

Some ophthalmic specific definitions are available : 

Eyemodels 


X  = CorneaConic(Ap, R, CC);   % (R, CC) conic constant 


X  = CorneaToric (Ap, R, CC);   % (R, CC) conic constant 


X  = CorneaSphere (Ap, R, CC);   % (R, CC) conic constant 


X  = CorneaRK (Ap, R, CC);  
 % (R, CC) conic constant 


X  = CorneaKleinRK (Ap, R, CC);    % (R, CC) conic constant 

See examples for defining an eye 

Surfaces Available for Tracing 
Ellipsoid 

Sphere 

Conic

Plane

Pupil

Toric

RK

Zernike 


Quadric

Commands for paraxial ray-tracing 

Commands for wavefront generation 

� The version 3.0 is the 1st version that is of a sufficiently developed nature to be released into the public domain.  





�this is the 1st version that is publicly available. 











