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Introduction

A fully automatic framework to construct and produce

immobilization masks for radiation therapy of head/neck: B ;[Mogg:;{rsuscmm}
e Using 3-D printing technology along with image analysis ) g -
approaches based on 3-D CT image data ”{ Landmarking }

e Including facial model construction and facial features
recognition with atlas registration!
Mask Production

. Methods ES
The general procedure (Figure 1) consists three main aspects: S r

e Construction of a facial statistical shape modell?l and a facial ) { ) [Hea,,md.,m}_

Surface Extraction
appearance modell3], System Analysis

v

e Surface extraction of the anatomy regions of interest of a new

i m a e Surface Mesh Landmark
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] ] _ ] ] Removing

- A variant of the chain code method!#! is applied for each slice J
to extract and fill the object contours. L
- A shape descriptor is used to classify and remove head [ wodification J E:?:‘S&'?,‘.L‘:,':;'::.‘;J

support tools and instruments.

e Automatic facial features recognition using atlas registration. Figure 1: The general procedure flow chart. SSM: Statistical

- PCA is applied to analyse the head major coordinates and to Shape Model. AM: Appearance Model.
calculate an initial pose.

- The active shape modell?! is applied to refine the alignment to
achieve the optimum.

- Multiple start poses of head are applied to enhance the
accuracy of the registration.

Results and Evaluation

Result of the procedure

A surface mesh (Figure 2 left) is generated for 3-D printing, with
the automatic removal of facial features.

Evaluation of surface extraction

10 volume images with manual segmentation from anonymized
patients are used to evaluate the segmentation accuracy and the Figure 2: Left: an automatic generated final surface mesh after
accuracy of facial feature recognition. The evaluation results the surface extraction, the facial features recognition and
(Figure 3 left) show that the segmentation method has a very low removal, and the integration of one reference mark from the

mean error of 0.4mm, which enables a very high accurate mask DICOM data of the relldiotherapy plan. Right: the printed mask of
production. the left mesh. Arrow: the reference mark.

Evaluation of facial feature recognition

2.9

A cross validation test has been made based on these 10 data ) :z

sets. For each test, the test data is aligned with the statistical £ : 0

shape model generated by the rest datasets. The Euclidean £y

distance between aligned landmarks and their corresponding .‘§1-6 %20

manual annotations is defined as registration error. The mean 3 215 [I] | H H i

error of cross validation trails (Figure 3 right) is 11.78mm. 8 Yoo L H Q i | H "
%0.5 i | a I - L Q

Discussion and Conclusion < BT 77T *e OQ,@ R I
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e A fully automatic framework for construction and production of P S R A A T

radiation therapy mask sSample % #cenario

e Very high segmentation accuracy
e Automatic facial features recognition and facial features removal Figure 3: Left: average contour distances of the segmentation.
e Feasible and robust for partially available images Right: cross validation results of the registration.
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