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Project Summary

. . Development of patient positioning system for proton therapy
Title of Project .
using cone-beam computed tomography

Key Words Proton Therapy, Cone-Beam CT, Patient alignment algorithm

Project Leader Sung-Yong Park

Associated Company |-

Final goal

- Development of patient positioning system for proton therapy
* Development and verification of cone-beam CT reconstruction algorithm
e Compatible with proton therapy
* (T volume resigtration with planning CT

Material & Methods

- Image pre-processing algorithm

e (Gain-offset correction & dead pixels correction

- Performance evaluation of x-ray radiography system

- Development and verification of cone-beam CT reconstruction algorithm
e Feldkamp cone-beam CT reconstruction algorithm

e Design and optimization of filter

e Acceleration of CT reconstruction using optimizing the calculation load
- Geometric error correction of CT system

* Measurement of geometric error in proton therapy room

Feasibility test of CBCT using humanoid phantom
— Performance evaluation of CT using AAPM CT QC phantom
- Development and verification of cone—-beam digital tomosynthesis algorithm

- CT volume resigtration with planning CT
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Table 1. =3} A4 ARG A=S719 A
X-ray source flat-panel detector
Tube voltage 40 - 150 [kVpl] Type a-Si + DRZ screen
Tube current 1 - 500 [mAs] Pixel pitch 127 [um]
Target W Array 2304 x 3200

Focal spot size 06 - 1.0 [mml] # of amp. 18 (128 channels)
Target angle 7 [degree] AD conversion 14 [bits]
Inherent filter 0.7 [mmAl @ 75kVp] Frame rate 1 [fps]
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- NPS (Noise Power Spectrum)
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9 Gx MTF(f) ' _ "< G*x MTF(f)

SNR? =

NPS(f) B NPS(f)
2 X G MTF(f)
DOB(f) = SNE,; _ NPS(f) _ qX G*XMTF*(f)
SNR? q NPS(f)
_ MTFf)
qX NNPS(f)
« DQE7} 245 A9 945 452 + don, 9485 A 2ad dxie) A2 7

el
- Slit or edge images - Synthesizing LSF's S
- Gain-offset corrections - White images
- Gain-offset comections
5 = Detrending
w MTF = Conversion into relative noise
g DQE( f ) = 7(f) - Windowing

q,NNPS(f) "

spectral density

= Scaling for non-uniformity
- Averaging
= Extracting 1D profiles
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- DQE (Detective Quantum Efficiency)
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(2) ZEZ=E NEY oA
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(4) CBCT
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(5) CT 4537}
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CT number calibration
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