Northeastern CSG242 Computational Fotography Notes 10/12/2005 by Gerry Ens

comments on assignment 2

take a picture of a row of similar objects, under such an angle having the first object very close to the camera and the last far. Think about for example a spiral staircase, pencils, ring toys or even microscopic datasets.

The midterm may have an algorithmic aspect, in which some matlab-like code is produced.

The final project proposals are due soon. The goal is to create some original impossible images, try to display all that you've leaned in this class.

In assignment 2, the labeling algorithm that is used in the bug example is much more advanced than what we need, we should just use a median filter.

On the Depth of Field slide:

Notice that the blurred items on foreground become invisible when the focus is set on further items. The shape of the circle of confusion is dependent on the shape of the aperture.

Fingerprint scanning requires the convolution of millions of images. Rather than pure computation, a technique called Fourier Optics is used. A complex set of lenses and optics matches the images, so that a bright spot appears when a good match is found.This technique was popular in the 70's and 80's, but now computation is getting fast enough to match the speed.  Guidance systems for missiles use this as well. GPS alone is not fast enough to carefully aim the missile the last few seconds before impact. 

Perhaps this could alsobe used for more househol tasks, such as shopping.

Current research is going on to utilze wavelengths of under 65nm light to create chips.

Depth of Field is inversely proportional to the aperture. To focus the area between z and infinity, you must set the focus on distance 2z from the lens.

on Autofocus

light travels at 1ft/ ns

sound travels at 1ft/ms

Method 1: ultrasonic chirp, bounces off the object. Using the delay, the distance is known.

This method has problems with noise disturbances.

Method 2: triangulation. bundled light is emitted from the camera, reflects off the object and is collected on a detector at a know distance from the emittor. Using the location of the collected light on the detector, the distance can be calculated. This method has problems with dark or mirroring objects.

Method 3: contrast comparison. by measuring the contrast differences between a few pixels in the middle of the image at different focal lengths, the best setting can be found. This requires very fast mechanics in the zoomlens. Professional photgraphers still get better results using manual focus, as the human eye is extremely god at detecting contrast differences.

Now follows an inconclusive discussion on digital cinema. Various opinions exist on the breadth of use nowadays (which star wars episodes are digitally shot?), the quality/resolution (is the standard 1,2,6 or 12 megapixels) and can it compete with film. Ramesh moved on to subjects more related to his slides quickly.

Phase method: this is a semi-automatic focus method. The camera provides the user with an image of lines that must be aligned to be in focus. The images are obtained by combining two images, one created using only the top of the lens, and one using only the bottom. The accuracy of this method is very high.

Distortion:Barrel vs. Pincusion

In Barrel distortion the lines bend out from the middle of  the  image:
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In Pincusion distortion, the lines bend in towards the middle of the image:
 )x(

Corrective lenses are used to correct this. The distortion is proportional to r-squared (r being the radius). Conventional lenses are not 'true theta' which means the detail is higher in the center of the image than towards the edges.

Chromatic Aberration: only one color of light is truly in focus

Vignetting: The middle of the imgae canuse all light, but the borders of the image cannot: light for those pixles is lost: less information -> lower quality

Ghosting: The light gets refelcted between lenses. Non-refelctive coating has been developed to counter this.

method 1: a set of small 'blinders' are put perpendicular to the lens surface, allowing light only to enter from the expected angles.

method 2: microfibers: also blocks light from certain angles. suppresses higher waverlength light better than lower ones. 

method 3: random bumps smaller than the lights wavelength create one-way traffic through the lens.

Single Lens Reflex camera's (SLR)

A small mirror is moved is moved in and out of the area between the collector and the lens, to allow the view finder to use the same image as the camera. Some modesl have a small circle with a line  on it to show the position of the detector. The tripod connection is usually exactly beneath the detector as well, for panorama shots.

The vanishing line in an image is where parallel lines come together, for example traintracks. In landscape pictures this is the horizon. Several techniques exist to get rid of perspective distortion.

1) Photoshop

2) changing the vertical position of the lens towards to collector.

3) tilting the lens: Scheimpflug rule.

