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Due to the complex respiratory trajectories and the time-varied phase-offset and the breathing pattern changes, the respiration-induced 
marker-to-organ motion is non-linearly1 correlative (marker: optical external monitoring device). However the beam was ON only 
during the timing indicated by the respiratory characteristics in the current respiratory gating algorithm2, which correlation could be 
different from the whole-time correlation.1 This study is to address the marker-to-organ spatial correlation at the ends of respiration. 
Because the marker and targeted internal organ cannot return to the exactly same spatial point at the respiratory ends, the spatial 
uncertainty at respiratory ends and its time consistency were considered in the correlation evaluation. For quiet breathing, the 
uncertain region organ moving around the respiration ends was monotonically decreasing as the level of threshold indicated by an 
external marker was more and more close to the ends. That means the indicated respiratory ends by the external maker is not randomly 
correlative to the one for internal organ. Also the relative moving range near the ends of respiration for any two different landmarks 
kept time-consistent: the ratio (i.e. the spatial size a marker moving around the ends of respiration to the organ’s motion) kept the 
almost linear proportionality at least for 4 ~ 5 minutes in this study. The efficiency of respiratory gating can be estimated by the 
uncertainty for a desired targeted range. 
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