
1.4.1 Digital reference model of bronchial tree

The digital reference model of Schmidt et al. (2004) served as a basis for the new model.
The original geometry was produced by high resolution computerized tomography (HRCT)
of an excised lung of an adult male free of pathological alterations. Their model devel-
opment uses special image processing algorithms for the segmentation and delineation of
the bronchi. The model does not include upper airways, it begins with trachea and spans
down to the 17th generation of branching. Our model currently extends only to the sev-
enth bifurcation, but geometry through the 17th Horsfield order is available and could
be used for a more complete airway model. The measured branching angles are shown
in Figure 1 (Lizal et al., 2012). The Schmidt’s geometry was supplemented with the oral
cavity described in the following paragraph.

Figure 1: Branching angles of tracheobronchial airways.

1.4.2 The oral cavity

The upper part of the Lovelace Respiratory Research Institute’s (LRRI) ‘’A model‘’ (Zhou
& Cheng, 2005) was used to construct the current model. The anterior oral cavity was
molded from in vivo dental impression of a living Caucasian male at approximately 50
percent of the full opening (Lizal et al., 2015). The wax model provided by LRRI was
scanned by an Atos (GOM) device, converted to STL format, and concatenated with
our original model at the trachea (Figure 3). The dimensions of current models are
summarized in Tables 1 and 2. In Table 2, the dimensions of the current model are
compared to previously published model geometries.

Left Right
Branch Length (mm) Diameter (mm) Branch Length (mm) Diameter (mm)

L1 42 10 R1 13 13
L2 16 6 R2 24 9
L3 7 6 R3 21 8
L4 3 6 R4 6 8
L5 6 5 R5 14 6
L6 10 6 R6 6 8
L7 9 5 R7 9 6

R8 7 5
R9 4 7
R10 4 5
R11 8 4

Table 1: Dimensions of the realistic model (notation corresponds to Figure 2).
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