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Fig. 1. Study process for the analysis of the field matching
error of a portal image.
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Fig. 3. Simulation image and virtual portal image for veri-
fying the accuracy verification of the applied analysis algori-
thm, (a) Simulation image. (b) Body image for the virtual
portal image. (c) Virtual field image. (d) Transformed virtual
portal image.
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Fig. 4. Simulation image and portal image for studying the
feasibility of the developed analysis program. (a) Simulation
image (plan A) of the phantom. (b) Transformed portal image
(plan A). (c) Simulation image (plan B) of the phantom. (d)
Transformed portal image (plan B).
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Table 1. The results of matching error analysis with virtual
portal images

Shift

Case Field Transform Ro(te}t;on Scale
x (mm) y (mm)

1 True(real) value 567 851 200 110

Calculated value 6.06 832 192 1.11

2 True(real) value 11.34 1418 -300 0%

Calculated value 1141 1467 332 0.90

3 True(real) value -5.67 -14.18 400 110

Calculated value -6.15 -15.85 349 111
4 True(real) value 9.64 -1701 -200 1.05
Calculated value 10.01 -18.00 ~2.91 1.06
5 True(real) value 13.04 -794  -400 090
Calculated valug 1457 -891 -3.78 092

12.47 500 099
11.86 483 097

6 True(real) value 454
Calculated value 5.68

7 True(real) value 1814 -1418 -600 120
Calculated value 18.25 -15.37 -6.21 1.22
8 True(real) value -5.67 851 700 08
Calculated value -6.02 834 6.86 0.86
9 True(real) value  -19.28 1758 800 090
Calculated value ~-19.66 1823 749 0.91
10 True(real) value  -22.11 1474  -7.00 115
Calculated value -21.47 14.35 -6.85 115

Table 2. Transformation parameters applied to the body
image in the virtual portal image

Shift

Case ROté:thIl Scale
x (mm) y (mm) 5
1 0.00 0.00 0.00 1.00
2 0.00 567 5.00 1.00
3 567 -851 2.00 1.10
4 -9.64 11.34 -3.00 0.90
5 14.18 -17.01 4.00 0.8
6 -10.77 -9.07 -5.00 0.95
7 17.01 -11.34 7.00 115
8 -15.88 19.28 -6.00 1.05
9 -15.88 10.77 -4.00 1.10
10 851 -17.01 8.00 1.20
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“ig. B. Process of the matching error analysis using virtual
sortal images (Case 9). (a) Simulation image. (b) Initial trans-
‘ormed virtual portal image. (c) Virtual portal image after
andmark registration. (d) Final result of the application of
shamfer matching method.

‘Table 3. The results of matching error analysis with
phantom portal images

Case Field Transform shift Ro(ta}t;on Scale
x (mm) y (mm)
A-1 True(real) value -10.00 10.00 5.00 1.00
Calculated value -8.14 11.24 6.11 1.02
A~2 True(real) value 10.00 -10.00 -5.00 1.00
Calculated value 793 -840 -5.78 1.04
A~-3 True(real) value -10.00 0.00 5.00 115
Calculated value -7.26 -1.20 5.64 1.14
3~1 Truelreal) value  -10.00  -10.00 6.00 1.00
Calculated value -8.92 -11.23 6.34 1.02
3~2 True(real) value 10.00 0.00 6.00 0.8

Calculated value
B-3 True(real) value
Calculated value

798 114 712 0.85
-1000  -10.00 -6.00 0.8
-9.34 -8.34 -6.78 0.85
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Fig. 6. Process of the matching error analysis using a phan-
tom portal image acquired from plan A (Case A-1). (a) Si-
mulation image. (b) Initial transformed portal image. (c) Portal
image after landmark registration. (d) Final result of the
application of chamfer matching method.

(a) (b)

(c) (D)

Fig. 7. Process of the matching error analysis using a phan-
tom portal image acquired from plan B (Case B-2). (a) Si-
mulation image. (b) Initial transformed portal image. (c) Portal
image after landmark registration. (d) Final result of the
application of chamfer matching method.
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The Application of Chamfer Matching Algorithm
to the Error Analysis of a Treatment Field
between a Simulation Image and a Portal Image

Ju Young Song®*, Byung Sik Nah*, Woong Ki Chung®*,
Sung Ja Ahn*, Taek Keun Nam®*, and Tae Suk Suh’

*Department of Radiation Oncology, Medical School, Chonnam National University
fDepartment of Biomedical Engineering, College of Medicine, The Catholic University of Korea

The comparative analysis of a portal image and a simulation image is a very important process in
radiotherapy for verifying the accuracy of an actual treatment field. In this study, we applied a chamfer-
matching algorithm to compare a portal image with a simulation image and verified the accuracy of the
algorithm to analyze the field matching error in the portal image. We also developed an analysis program
that could analyze the two images more effectively with a chamfer-matching method and demonstrated its
efficacy through a feasibility study. With virtual portal images, the accuracy of the analysis algorithm
were acceptable considering the average error of shift (0.64 mm), rotation (0.32°), and scale (1.61%).
When the portal images of a head and neck phantom were analyzed, the accuracy and suitability of the
developed analysis program was proven considering the acceptable average error of shift (1.55 mm),
rotation (0.80°), and scale (1.7296). We verified the applicability of a chamfer-matching algorithm to the
comparative analysis of a portal image with a simulation image. The analysis program developed in this
study was a practical tool to calculate the quantitative error of the treatment field in a portal image.

Key Words : Simulation image, Portal image, Landmark registration, Chamfer matching
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