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Method for Curvature Calculation of Red Blood Cell Surface
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Abstract This paper proposes an approach to compute curvature by means of Shape Form Shading(SFS) technique. Initially it traces the contour

of SEM RBCs image, and grows regionally from center point of each cell. The height field depth is derived from the intensity variation with SFS,

which is also the 3D points related to the corresponding pixel. As curvature is defined on smooth curved surface, the piece-wise smooth surface can

be obtained using least squares method and surface fitting. The shape is featured by mean curvature and Gaussian curvature. Results show that it is

promising and practicable.
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<contour center_x="37.3884" center_y="175.931" size="182">

/l X,y

<point x="30.8831" y="203.469" />
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1) XML
2
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No X y
1 37.388 4 175.931 0 2697
2 114.131 0 179.526 0 2927
3 191.346 0 65.334 8 2777
4 187.606 0 138.718 0 2516
5 154.363 0 209.667 0 2027
6 211.253 0 202.634 0 2359
7 233.308 0 134.118 0 953
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5 E,F, G (first fundamental
form variables)

E=S,-S,,F=S,-S,, G=S§,-S, (17)
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(1) (depth map) XML
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(2 SEM
3)
4)
Ubuntu 7.04 VXL
depth_data dd(argv[1]);/argv[1] xd3d
for (int i = 0; i < dd.depths.size(); i++) { ( ) XML
for (int j = 0; j < dd.depths.at(i).size(); j++) { 2
ve.at(i).points.at(j).find_neighbors(); 2
1/ No
ve.at(i).points.at(j).setAb(); 1 000358235  -0.011886700  0.01444670  0.011 089 300
// 2 0.001 909 20 -0.003 196 100 0.000 746 70 0.001 353 110
ve.at(i).points.at(j).gauss_elimination(); 3 -0.00801067  -0.000136584  0.00776577  8.059 16¢-06
p B 4 0.003 624 56 20004921720 0.001 742 06 0.002 800 740
o ) 5 4.1156 3¢-05 -0.005027 110 0.002 811 72 0.006 724 130
ve.at(i).points.at(j).compute_curvatures(); 6 000774488  -0.002439660  0.007 15360  0.000373 712
} 7 0.002 352 31 20013290200  0.001 920 86 0.031 150 800
ve.at(i).get_statistics();//
}
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5 RMSE
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B + 81X + 8y, Y + 8y XY + 8y X+, Y’ 3
RMSE Window Size =3 Window Size=5 Window Size=7
E(ao,al,---,a“):§(f(xi,yi)—f"(x,y))2 = 1 12875 6.047 28 11.609 90
”ij] 2 2.360 6 5.554 21 8.859 61
Z(f(Xuy|)_(aqu(X|=y|)+a111‘//|(xus yu)"'+atvzl//5(x|=y|))z 3 1.685 4 4.736 81 8.378 02
=0 4 2.790 5 5.603 96 8.688 87
(12) S 1.653 4 6.277 08 11.161 70
E %E _, 6 3.0412 1137420 19.754 20
oa, 7 23769 6.726 58 10.109 80
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