CANDY Setup:

CANDY is a CNN-UM simulator that we are using to find an algorithm of use in track reconstruction. To install:

1) Run Candy_Setup.exe

2) Install Candy with Tempo

See CANDY tutorial for basic operations.

The Cellular Neural Network Universal Machine (CNN-UM) is a newly-released processing chip that combines analog and digital programmable elements to very quickly solve problems on the scale of current technology supercomputers.

A cellular neural net consists of a grid of cells that each operates as a single processor. The state of each cell is determined solely by the given inputs and the states of its neighboring cells. What uniquely defines a CNN operation is the set of weights accorded to each of the neighboring cells and inputs. Each unique operation is called a template, and can be roughly thought of as a function in standard programming languages.

The power of the CNN-UM comes from the fact that the digital elements can be used to program a series of templates that are linked together, and combine to perform some complex operation. 

In the search to find a workable algorithm for helical track reconstruction, we have attempted to combine existing templates that find lines of a given slope so as to approximate a helical track. These disparate lines are then connected according to their intersection points. The difficulty arises in finding a suitable method of removing excess intersection points that will cause incorrect tracks to show up.

See the following example:

We start with this input:
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The output of running a template that finds lines of +1 slope
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The output of running a template that finds lines of zero slope
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The intersection (logical AND) of out1 and out2
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The reconstructed addition of the two lines
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Problems arise when multiple tracks cross, which then makes it impossible to distinguish between what line segments belong to which track. Possible solutions include directional parsing (allow intersection points only in a certain direction), slope control (allow tracks only to follow a certain slope profile), and various methods of filtering out extraneous intersection points.

A few templates are provided as a background to this problem. 

