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Background: 

Various programs exist to take data points and use them to render a graph. However, once the data are put into visual form, there is a loss of numerical information if the original data cannot be obtained. This project seeks to take data from a graph. In essence, the purpose is to reverse engineer a given graph through an exploration of various methods of visual analysis.

Description: 

This project is a step-by-step process of the computer vision of a graph: edge identification, grouping the points, recognizing the grouped points, identifying the numbers, and calculating the scale. Each step can be seen along the way; a GUI effectively displays every major step of the program.

The program begins with an image of a graph with minimal extraneous information. There are no guidelines and there are no backgrounds for the graphs. The point (0, 0) is assumed to have the same background color as the rest of the graphs.

To read the graph, edge identification must first be used. The first process involves the filtering of points into a single large ArrayList<int[]>. All the points have colors compared to (0, 0), and subsequently sorted into point / no point. Edges are defined under the following criteria criteria:

1) not the same color as (0, 0)

2) touching at least one point of the color (0, 0) in a horizontal, vertical, or diagonal fashion
Once all the edge points are collected, they are then sorted into groups based on the other edge points they neighbor. For example, point (0, 4) would be placed in the same ArrayList as (0, 5), as they were vertical neighbors of each other. (1, 5) would also join that ArrayList. The point (0, 4) is then removed from the large, undiscriminating ArrayList of edge points and thus placed in its own respective smaller ArrayList. These ArrayLists, in terms of the graph, are either representative of Points (coordinate points on the graph being read), Numbers (numbers on the scale on the graph being read), or the Axis (the axis on the graph being read).

Given the location of the Points, it is possible to find the center of said points by taking the extremes (topmost, rightmost, bottommost, and leftmost points) and taking the average. Thus, it is possible to find the relationship of the Points to the Axis; we can determine that such-and-such point is 15% down the length of the x-axis.

The final step is to determine the scale itself, using the location of the Numbers. It is possible to parse the Numbers from the graph; each individual Number is then subject to comparison to a black-and-white pre-set base of numbers ranging from 0 – 9. Image analysis in a pixel-by-pixel method was done. While this part was not completed fully, the finished product would have been able to determine the actual scale of the graph. So, rather than specifying that a point is 15% down the length of the x-axis, it would be possible to say that the point was at 1.5 along the scale of the Axis itself.
