Merging Images

This section briefly describes the process of merging images from the CIPS nadir cameras. In other words, this is a description of the steps needed to go from level 1C to level 2A in the CIPS data processing flow diagram. Images in level 1C are still in the original tilted perspective, but pixel values are in albedo units with Rayleigh background subtracted, and each pixel has been tagged with longitude and geodetic latitude. Although level 1C data contains images from all four CIPS cameras, only the images from the two nadir cameras will be used to produce level 2A merged images.

The first task is to merge the two simultaneous nadir camera images. Each image must first be converted to an appropriate map projection. A suitable map projection is one that removes the distortions present in the original tilted perspective view, producing a vertical view with uniform scale in both directions. For the chosen map projection, the image will then be sampled on a uniform grid with a spacing somewhat finer than the maximum image resolution. We do not want to sample at a lower resolution as this would result in larger errors during the merging process. We can now merge the two nadir camera images. Two or more tie points within the overlap region can be used to register the two images. Points in the overlap region from the two separate images can either be averaged in some manner or replaced by the points from one of the two images. Since we don't know at this time which method of merging will produce the most pleasing results, both methods should be available to the scientist. The resulting merged image will resemble a bow-tie, as a result of the mapping transformations. Data near the corners of the bow-tie can be thrown out, leaving a rectangular image. The data that is thrown out is at the lowest resolution, and the remaining rectangular image will still overlap the subsequent rectangular image by about 50%.

The above process is then repeated for the next two nadir camera images, taken about 41 seconds later. The next task is to merge this new rectangular image with the previous one. As before we will start by using two or more tie points to obtain an initial registration of the two images. But now we have the option of adjusting the registration by correlating the data from the two images in the large overlap region. This will correct for pointing errors between the two rectangular images. Of course this assumes that PMC movement in a time interval of 41 seconds is small compared to any satellite pointing errors. Once a final registration has been obtained, data points in the overlap region will either be replaced by data points from one of the rectangular images or be averaged from the data points in both images using a suitable algorithm. As before, both methods of merging images should be available since we don't know which method will work better.

These steps are then repeated until all the images in a nadir imaging event have been combined to form a single image along the orbit track. A variation on the method that does not do averaging would be to select from each rectangular image a subimage having a smaller dimension along the orbit track such that the overlap between images to be merged is minimal. That way only the highest resolution data from each rectangular image would be used in making the final merged image.

