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Abstract 4 

The LUMIS2 is an underwater camera system consisting of a projector and 5 
four cameras housed behind a thick translucent material and operate at 6 
different frequencies of light. Visualizing and classifying the produced 7 
images can be enhanced if correspondences are established between all the 8 
perspectives and the projector. However, the system's unique configuration 9 
poses special challenges. 10 

 11 

1 Qualificat ions  12 
 13 
1 . 1 Cour se s  14 
CSE 152: Computer Vision (A+), CSE 166: Image Processing (A+), CSE252a: Computer 15 
Vision I (A), CSE150: Intro to Artificial Intelligence (A), CSE103: Statistics (A) 16 

Project Courses: Compilers (A+)   17 

 18 
2 Milestones  19 

2 . 1 Ste p 1 : i mpl e me nt a  c or re spond e nc e matc hi ng  a lgor i thm i n  C for 20 
c a l i br ate d i mage s  (de adl i ne : Apr i l  17 th)  21 

For the first three weeks of the quarter, LUMIS will not be accessible. However, I can write 22 
correspondence code for a calibrated above-water camera system.1 23 

Also, during this time I should be dissecting the OpenCV camera calibration subroutines to 24 
understand how calibration works at a deeper level.  25 

2 . 2 Ste p 2 : me asure  the er ror that the LUM IS syste m has  wi th the 26 
s i ng l e  vi e wpoi nt  assumpt i on (de adl i ne : Apr i l  24 th)  27 

The amount of error will inform what approach to use later on. Right now I expect (and 28 
hope) that the radial distortion captures enough that I only need slight modifications. For my 29 
purposes, cropping the periphery is not an option because the overlap of the four cameras 30 
will be around the corners of the images. 31 

2 . 3 Ste p 3 : re f i ne the mode l  for  re frac ti on  (de adl i ne :  M ay  25th) 32 

Experiment with a single-view point model that does a better job of capturing the distortions 33 
in water and see if it improves results.2,3,4,5 34 

2 . 4 Ste p 4 : put  i t  al l  toge ther (de adl i ne : June  3rd)  35 



Integrate my best results with the LUMIS GUI. OpenCVs existing libraries for finding 36 
homographies given corresponding points should make this relatively easy. I'll have to make 37 
some aesthetic decisions about how to best overlay.  38 

 39 
3 Quest ions to be reso lved  40 

How can we refine existing single viewpoint models for underwater systems so that we can 41 
use traditional epipolar geometries? Are such methods worth the trouble? 42 

 43 
4 Exi st ing software  44 

The bouguet calibration toolbox will be useful for the first stage when I want to use rectified 45 
images to implement multi-camera correspondence matching.   46 

I plan to end the project with a modified version of OpenCVs calibration subroutines. 47 

 48 
5 Data sets  49 

For the initial steps of the project, I only need a multi-camera stereo system, which I already 50 
have set up. For the underwater system, I should have datasets by mid-April. 51 
 52 
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