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ABSTRACT

Currently, Atherosclerosis is becoming a main cause of people who died from
heart attack. Prognostication of atherosclerosis can protect or reduce the hazard of the
disease. One of noninvasive methods that have been studied continuously uses Ultra-
fast CT Scanner to visualize and identify vulnerable calcium plaques inside vessel walls.
This research purposes two image improvement methods applying on CT images,
acquired from Ultra-fast CT Scanner, to aid the prognostic procedure. The first method
uses image processing technique to filter out insignificant calcium plaques by their size.
The second method applies a feed forward artificial neural network to search for
significant calcium plagues in a CT image by consideration of characteristic of each
small image area. The experiment shows the improvement of calcification index after all
insignificant calcium plaques have been removed. It is shown that the capability of the
neural network that can aid finding for significant calcium plagues with approximate

70% accuracy rate from all plaques.
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Input Neuron
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Start
Clear Size Value
Sample a white pixel as center point:
Loop search for surrounding white pixels haven’t been sampled
If the pixel is in another significant group then
All tracked pixels are also significant, Exit
Else If it’'s just a white pixel then

Begin

Increment Size value

If Size value reach Threshold then

All tracked pixels are significant, Exit
Else
Recursively sample the pixel as center point
End

End_ Loop
All tracked pixels are noise, Exit
End
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Column 1 To 8

-3.807 -1.333 -1.446 -5.264e-1 2.304e-2 -1.934 6.088e-1 1.657e-2
-1.291 -2.161 -1.050 -1.36le-1 -6.010e-2 -1.071le-1 9.477e-1 3.69%4e-1
1.076e-1 5.947e-1 -1.782e-1 -2.612e-1 4.268e-2 2.385e-2 -2.0lle-1 4.371e-1
3.749e-1 6.951le-1 3.123e-1 1.106 2.593 1.302 6.357e-1 -7.04le-2
4.628e-2 2.261 -3.698 =3.797 -1.422e+l1 -1.087e+l -2.420 1.220
8.013 -4.057e-1 1.370 -2.654e-1 -1.538e-1 -2.988 -4.879 5.354e-1
-1.013 3.972 -7.713e-2 1.226e-1 -1.360e-1 -1.010e-1 1.362 -2.239% -1
5.785e-1 9.845e-1 -1.561 1.028e-1 2.032e-1 4.105e-1 -8.747e-1 4.909
-2.104e-1 -3.01%9 -3.352 1.721 -5.995e-2 -2.76%e-2 3.48B4 -7.101le-1
5.809e-1 2.289%e-1 -9.731le-2 -1.029 -2.100e-1 -2,195e-1 -1.435 -8.315e-2
-1.045e-1 1.745e-1 -2.538 -3.206e-1 -7.107e-2 -1.617e-1 1.966e-1 2.992e-2
-8.412e-3 -2.092e-1 -1.747e-2 -2.351e-1 -1.4594 1.049e-2 1.010e-1 2.664
_2.831e-1 2.020e-2 3.743e-2 -1.134e-1 2.268e-1 -1.654e-1 -9.900e-2 2.518e-1
5.568e-1 -2.578e-2 -5.819e-1 -2.919%e-1 1.264e-1 -4.237e-2 -1.250e-2 1.967e-1
7.114e-2 -5.618e-2 -1.146e-2 -5.153e-2 1.228e-3 -7.167e-2 -1.304e-1 1.242e-1
1.971e-1 -3.379e-1 -4.928e-1 7.531le-2 2.722e-1 2.392e-1 1.083 -4.573e-2
-3.655 4.126 -8.073e-2 6.558e-2 2.,122e-1 3.320e-1 9.774e-1 -1.233e-1
7.020 2.696 -1.895e-1 -5.428e-1 3.904e-1 -1.059 -4.700 2.567e-1
-3.635 -1.521 -1.553 -7.928e-2 3,558e-1 -7.288e-2 -5.967e-1 -1.50%e-1
-8.879e-2 6.824 =2.260 2.906e-1 -2.587e-1 -7.595e-1 2.736 2.618e-1
-2.703e-1 6.296e-1 -2.820e-1 -9.08le-2 -3.556e-1 1.221le-2 -2.197e-1 -95.812e-1
-7.543e-1 2.941 2331 1.540 -3.573e-1 -3.224e-1 -1.922e-1 -7.026e-1
3.851e-2 -8.824e-1 -7.412e-2 -6.378e-1 -4.618e-1 1l.666e-1 -5.083e-1 1.752e-1
-9.379e-2 9.093e-2 -1.4l4e-1 -6.925e-3 -2.016e-2 -3.399e-1 -4.408e-2 -1.724e-1
8.280e-1 -2.213 1.743 1.759e-1 7.627e-2 1.782e-2 -6.509e-2 9.592e-1
-2.859 2.096 -2.738e-1 -3.072e-1 1.216 2.915e-1 1.764e-1 9.250e-1
2.319e-1 8.146e-1 6.987e-2 -1.191e-1 1.46le-1 -6.077e-1 3.074e-2 -1.747e-1
2.343e-1 -3.782 -1.440 -5.550e-1 -6.301le-2 -1.696 -1.613 6.475e-1
-1.033e-1 6.579e-2 2.125e-1 -2.357e-1 -3.948e-3 -1.534e-1 1.800e-2 -3.509e-2
-1.265e-1 2.172e-1 1.807 -1.485e-1 -8.029e-2 4.886e-1 -6.589 -5.699%e-1
-2.462e-2 -3.261le-1 1.515e-3 -3.925e-3 -2.900e-1 -1.961 2.382 -3.876e-2
1.985e-1 -4.857e-1 3.182e-1 3.206e-2 6.384e-1 2.515e-1 4.98%e-1 -2.580e-1
-5.461le-1 -2.164e-1 7.995e-1 -1.027e-1 7.756e-2 4.092e-1 -5.54%e-1 -1.575e-1
Column 9 To 16
-1.555e-1 3.57le-2 1.434e-1 -1.410e-1 -6.303e-1 2.170e-1 -3.466e-1 6.583e-1
3.886e-1 -1.056 -1.715e-1 -9.862e-2 2.988e-1 4.326e-2 -6.933e-1 3.230e-1
5.565e-1 -6.461le-3 -7.41le-2 -3.052e-1 2.372e-1 -6.777e-2 -3.836e-1 2.30%e-1
-4.473e-1 -4.921e-1 -6,905e-2 2.678e-1 3.462e-1 2.726e-1 4.334e-1 -1.694e-1
1.025 -3.743 -2.174e-1 5.242 -1.762 -3.759 -2.544 2.612e~-1
3.912e-1 2.526 3.350e-1 -2.842 -2.102e-1 3.403e-2 -5.023e-1 4.431le-1
-4.395e-2 1.264 8.350e-1 7.195e-1 6.050e-1 -5.468e-1 -5.414e-1 -1.150e-1
3.165e-1 3.241le-1 7.017e-1 3.969 -6.331le-1 -4.497e-2 -6.009 1.622e-1
-2.684e-2 -4.798e-2 -2.439 -3.921e-2 -3,757e-1 1.093 -3.787e-1 -3.618e-1

6.530e-3 1.576e-1 2.384e-1 5.093e-2 -2.906e-1 -2.793e-1 -2.568e-1 -5.639%e-1
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Abstract

This paper presents design and development of computer aided
calcium-scoring system in heart arteries to support coronary medical
diagnoses. By improving the original system that both cross-section
scanning and calcium scoring are taken place on the same Ultrafast-CT
scanner to an improved system that works with network communication
and database management system: Receiving an interesting arery
image from any network-connected computer. measuring calcium score,
storing the result back. Thus, manifesting to service distribution. Also,
adding a new feature for reading a medical archive file. DICOM, to use
with modern medical instruments. Furthermore, the old program that
originally runs on DOS is modified to run on Windows OS, which is
GUI (Graphics User Interface), multitask working, and easily software

developing.
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