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PCA — Hotelling Transform or Karhunen-Loeve transform
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O | Tumor Position
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Preparation Series of the projection image

ROI images

learn,t = flearn (xr Y, t)

Vector representation

Calculate PCA using

M: Number of bins {fiearn, |t = 1~T}
T:A cycle of breath
tw: duration of a bin @
ty = T/M E=len” el
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Prior to radiotherapy, each patient breathes on the treatment table. A series
of X-ray projection images are captured during breathing. Then multiple
templates are generated.

1 2 K

N
Average the images in kth respiratory phase bin.

tw
t flea'rn,k = Z flearn,tw(k—1)+m/tw
m=1

r Generate more templates by shifting the averaged
Image by small amounts for each bin:

] r_ w flearn,k,i,j = flearn,k (x + 1Ax, y T jAy)

i=1,--,1
j=1,-,]
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flearn,k,i,j = flearn,k (x + iAny +jAy)
i=1,-,1
L1

T\ Li=1-)
Il .| |Define the target position for each
Reducing template image dimension using principal component
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