Automated noninvasive detection of idiopathic scoliosis in children and adolescents: A principle validation study
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Supplementary figure 1. Capturing point clouds of a patient’s back, segmentation of the point cloud, and estimating an approximated median sagittal plane. (A) Original point cloud [image: image3.png]


, and the point cloud including back, breech, neck and occipital surfaces [image: image5.png]


. (B) The pose-normalized point cloud [image: image7.png]


, and approximated median sagittal plane.
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Supplementary figure 2. Estimating the boundaries of the surface of the back. (A) Estimating the boundaries of the surface of the back using binary image [image: image10.png]


, discrete width function [image: image12.png]wg (x)



, a high-order polynomial of [image: image14.png]wy, (x)



, local minima, and the identified rectangular region for analysis [image: image16.png]


. (B) An example of the automatically identified rectangular region for analysis [image: image18.png]


. (C) The point cloud for asymmetry analysis [image: image20.png]


, and its reflected point cloud [image: image22.png]


 about the approximated median sagittal plane.
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Supplementary figure 3. Finding the best fit between two point clouds using ICP. (A) Initial position and orientation of width-restricted point cloud [image: image25.png]


 and its reflected point cloud [image: image27.png]


. (B) Point cloud [image: image29.png]P 51



 which best fits [image: image31.png]


 under optimum rotation and translation [image: image33.png](R*,t")



. (C) Optimum rotation and translation [image: image35.png](R*,t")



is applied to point cloud [image: image37.png]


to provide the optimal reflected point cloud [image: image39.png]


, which is fitted to the original point cloud [image: image41.png]


.
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Supplementary figure 4. Colormap rendering of the deviation distribution [image: image44.png]{dH



 between [image: image46.png]


and [image: image48.png]


displayed on [image: image50.png]


.
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Supplementary figure 5. Precise extraction of deviations and estimation of the asymmetry index. (A) The orientation of [image: image53.png]


 and [image: image55.png]


. (B) Resampling of point clouds [image: image57.png]


 and [image: image59.png]


 at regular grid points. (C) Calculation of the resampled points [image: image61.png]


 and [image: image63.png]8r
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Supplementary figure 6. Points for the asymmetry index evaluation. (A) Point cloud [image: image66.png]


for asymmetry index evaluation before resampling. (B) The set of effective resampled points [image: image68.png]


 at effective grid points for asymmetry index evaluation after resampling.
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Supplementary figure 7. A new normal vector is estimated using principal component analysis of the neighboring point set.
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Supplementary figure 8. Grid point [image: image72.png]a,m)



 is adopted as valid only if it lies in a valid range, such as [image: image74.png]Mppin(D) + 0.5(1 — )W (1) < m < My (1) — 0.5(1 — @)W (1)



, where [image: image76.png]M (D)



 and [image: image78.png]Mpax (D



 are the minimum and maximum values of the y coordinate of the grid points at [image: image80.png]


 included in [image: image82.png]


, [image: image84.png]W () = Mpar(D) — My (D



, and [image: image86.png]a €[0,1]



 is a parameter controlling the valid range.
