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ABSTRACT INTRODUCTION

Purpose: In image-guided radiation therapy Background: Accurate patient positioning is critical in radiation therapy, where kilovoltage (kV) X-ray imaging is routinely used to verify patient setup during treatment. In image-
(IGRT), patient positioning is typically guided radiation therapy (IGRT), rigid 2D-2D registration between cone-beam CT (CBCT)-derived digitally reconstructed radiographs (DRRs) and treatment kV X-ray images
estimated by rigid registration between cone- acquired at the same gantry angle provides the positional information needed for alignment. However, treatment kV X-ray images are heavily degraded by scattered radiation, which
beam CT (CBCT)-derived digitally reduces contrast, obscures anatomical structures, and lowers the image similarity between DRRs and kV images. This degraded similarity directly compromises the accuracy and
tructed radio; ( and treatment robustness of the registration used for patient positioning. Similar low-frequency degradation caused by atmospheric haze has been effectively addressed in computer vision by
kV X-ray images acquired at the same gantry transmission-estimation networks such as DehazeNet, which recover image clarity by modeling medium transmission. Inspired by this approach, we adapt a network-based
angle. However, treatment ay images are transmission estimation framework for scatter suppression in treatment kV X-ray imaging.
degraded by scattered radiation, leading Purpose: This study aims to improve the robustness of rigid 2D-2D image registration for patient positioning in IGRT by suppressing scatter in treatment kV X-ray images through a
to reduced contrast and degraded image learned transmission estimation network. By enhancing structural contrast and the image similarity between DRRs and kV images, the proposed method seeks to stabilize registration
similarity, which can compromise r under realistic on-treatment conditions where ground-truth positional deviations are unavailable, while preserving real-time clinical feasibility.
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This study presents a network-based scatter suppression approach for treatment kV X-ray imaging, in which a learned transmission estimation network predicts a pixel-wise
[name] Jiwon Park transmission map that is integrated into a radiographic scattering model to suppress low-frequency scatter and enhance structural contrast.
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