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Medical Breakthrough of Anthropometric
Methods as Basis for 3D Digital Modelling of
Indonesian Female Facial Type
(Descriptive-analytic-applied Study)

Ulfah Elfiah', M R Hutagalung®, D S.Perdanakusuma’, Phill T Koesbandriati?, and Agus Windharto®

Abstract—Three dimension (3D) face model based on anthropometric data is used as facial plastic surgery simulation, which
can be used for setting up a pre-surgery communication between a surgeon and his patient. All this time, Indonesian plastic
surgeons have made preoperative and intraoperative evaluation based on the patient’s aesthetic sense or desire, and the
surgeon’s operative technique preferences referring to subjective visual “landmark” and Caucasian parameters instead of
referring to parameters of the normal Indonesian face which have not yet been established until now. The research objective is
creating 3D digital modeling of the Indonesian facial type, which will provide useful reference points speedily, accurately and
efficiently, in facial aesthetic and reconstructive plastic surgery and other interdisciplinary fields. The Methods is an applied
study using anthropometric data as basis for formulation of 3D digital modeling of Indonesian facial type, performed 17-25
years old students without history of facial reconstruction and orthodontics. The first step was to distribute questioners to obtain
criteria of normal and attractive female faces. Lateral cephalometric, photometric; direct anthropometric and photography were
performed. Then the analysis results were applied to 3D modeling programs to make the Indonesian facial type digital geometry
overview. Furthermore, the image was interpreted by an expert before concluding the end result. The results are description of
distinguishing parameters between normal and attractive groups by discriminant test included nasal bridge index, binocular
width, nasal tip protrusion, mouth width index. According to cephalometry and photometry results, the Indonesian face was
more convex than the Caucasian face. Anthropometric, photometric and lateral cephalometric measurements played a
significant role in differentiating the Indonesian face between normal and attractive also from faces of other races. 3D digital
woman models can serve as instruments for characterizing normal and attractive faces visually.
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ace is one of the most important part in humans Indonesian plastic surgeons still make preoperative

because it can represent any expression of the human ~ Planning based on patients’ demands and their
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Il. PURPOSE

The objective of this study is to build an
anthropometric database and to apply it in creating a 3D
digital model of normal and attractive Indonesian female
facial types by the integration of anthropometric analysis
methods which will provide useful reference points
speedily, accurately and efficiently in facial aesthetic and
reconstructive plastic surgery and other interdisciplinary
fields.

I11. MATERIAL AND METHOD

This study is a descriptive, analytical and applied
study. The descriptive study described the average size
of the Indonesian faces both attractive and normal. The
analytic study demonstrated the significant differences
between normal and attractive facial types. The applied
study used anthropometric data as a basis for the
formulation of a 3D digital modeling of Indonesian facial
types.

In the first stage of this study, one hundred
questionnaires will be distributed to 50 men and 50
women to obtain a criteria of the Indonesian face
considered normal and attractive by Likert scale. They
chose 200 Deutro-malay students 17-25 vyears old
without past history of facial reconstruction and
orthodontics in which 100 women are those with faces
considered normal and the other 100 with faces
considered attractive. Out of both groups of women, two
type juries determined 50 normal and 50 attractive faces.
These selected samples undergone lateral cephalometric,
photometric, direct anthropometric yielding a quantitave
data and will have their photographs taken (figure
2).8,9,10 These was performed by the same examiner
and photographer with the same setting and instrument to
maintain the consistency of study.

This initial stage is essential to quantify the
characteristics of the Indonesian face. In the second stage
anthropometric data was analyzed using t test analysis
and descriminat test analysis. Data from antropometric
and cephalometric measurements combined with
computer-aided design technology '3D-menow-3D-max’
to produce a digital 3D formula of the Indonesian facial
types. The integration was done to create facial
morphology in both the normal and attractive concept. In
the final stage the 3D image was interpreted by an
expert before concluding the end result. The end result
may be used as a reference for temporary predictions of
surgical outcomes. Correlation analysis between
qualitative and quantitative data were performed to get a
thorough assessment of the characteristics of normal and
attractive Indonesian facial types.

IV. RESULT

The results consist of three parts i.e 1. Analysis of
questionnaires, 2.  Analysis of anthropometric
measurements and 3. Description of three dimensional
model of normal and attractive female face. Analysis of
questionnaires about the attractiveness scale showed that
there was a variance in the criteria of attractiveness such
as side face shape, eyes, eyelashes, mouth and jaw shape
in female face between male and female respondents.
According to the attractiveness scale, criteria of
attractive face were oval face, thin lips, high nose,
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narrow mouth, prominent cheekbones, narrow jaws,
curved eyelashes, eyebrows slanting upward laterally,
small teeth and maxillary teeth was aligned with
mandibular teeth. Criteria of normal face were square
face, thick lips, broad and relatively flat dorsum nose,
deficient tip projection of nose, wide mouth, flat
cheekbones, wide jaws, straight eyelashes, straight
eyebrows, rounded teeth and maxillary teeth protruded
than mandibular teeth. This criteria used to determine
the subject of study and this study obtained 92 subjects.
Furthermore, 92 subjects were assessed by two
groups of juries. The first jury was respondents and the
second jury was two plastic surgeons. The assessment by
the respondent group were done subjectively and based
on visual assessment. This assessment showed 42
subjects of study as normal face criteria and 50 subjects
of study as normal face criteria. The second jury (expert)
assessed subjects of study objectively that to determine
the classification and ranking the samples. The
assessment based on normal and attractive face criteria to
reduce bias among juries. Scores ranged from 10-100
numbers. The value of the cut of point in this study was
62,42. According to the cut of point, subjects of study
who had value less than or equal to 62.42 (< 62.42) as
normal face criteria and subjects who had above 62.42 (>
62.42) as attractive face criteria. The results showed that
50 subjects were normal face criteria (average values
between 62.29 -52.29) and 42 subjects were included
attractive criteria (the average value of 73.12 to 62.70).
This assessment was described in following picture 1.

Direct anthropometric examination exhibeted that there
were 6 variables significant differences between the
groups of attractive and normal female face with p value
<0.05. The variables were right orbital height (os-or), ala
thickness, nasal tip protrusion (sh-prn), mandibular
ramus height left (go-cdl), cutaneus lower lip height
(sto-sl), lower vermilion height (li-sl) (see table 1
below).

Descriminant test was conducted to determine the
parameters of distinguishing between normal and
attractive face. This analysis also defined the most
influential parameters on the overall facial appearance
both on the vertical axis and the horizontal face. There
were 5 parameters generated in this test (see table 2
below).

In cephalolometric examination showed that there was
significant differences about interincisivus angle value
(1) between the two groups of normal and attractive with
p <0.05. It means that the position of the maxillary
incisors to the mandibular incisors in the normal face
more protrusion (procumbent) compared with attractive
face. When cephalometric result compared with the
Caucasian race, both of groups had a class Il skeletal
profile with soft tissue profile convex shape and angle
interincisivus smaller upper and lower lips more
protuded than Caucasian race. Photometric measurement
used as complementary of direct antropometric
examination. The examination showed three angle
measurement sucah as nasofrontal, nasolabial and
mentocervical between both of groups. There was
significant differences about nasofrontal angle between
the two groups of normal and attractive with p <0.05.

The last section of result was description of three-
dimensional model of normal and attractive female face.
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The selection of the face model was intended as
preparation materials to create 3D model facial type. The
selection was done by evaluating the average values for
each group either normal or attractive face. Subjects who
had it value or close to the average value (means) of
group was chosen as a model for normal and attractive
face. This model is referred to as the standard model for
each  group. Furthermore, anthropometric and
cephalometric data of model combined with computer-
aided design technology '3D-menow-3D-max' to produce
a digital 3D formula of the Indonesian facial types.

These processes consist of five steps i.e. 1. Image data
collection and measurement models, 2. Guidance to
determine the data of models, 3. Modeling as enter
process data to produce visual data, 4. Fixing the model
as re-examining the suitability of image data, parameters
and digital geometry with visual and 5. Finishing output.
The end result of this process as an outline description of
the lateral and frontal position, 3D picture frame and 3D
with texture of the skin as a visualization of concept
normal and attractive face criteria. Both of 3D face
models can be seen in the figure 4 & 5 below.

V. DISCUSSION

Likert scale is one of method that can be used to assess
beauty criteria. This scale can describe the attitudes,
opinions and perceptions of a person. This study used
Likert scale to assess facial aesthetic subjectively. The
analysis of questionnaires about the attractiveness scale
showed that there was a variance in the criteria of
attractiveness such as side face shape, eyes, eyelashes,
mouth and jaw shape in female face between male and
female respondents. Differences assessment between
male and female respondents proved that the concept of
beauty is a subjective, relative and varied by sex relative
and varied by sex.11 Application of attractive face
concept is required for plastic surgery and orthodontics.
Therefore, the involvement of a plastic surgeon was
needed to judge attractive and normal face in this study.
Clinicians’ assessment with measurements taken from
facial photographs was expected to be able to assess
objectively rather than subjectively.12

Direct and indirect Anthropometric examination has
been shown to provide information in detrmining facial
proportion and provided the image have been captured in
a standardized. The direct examination of anthropometric
measurements in this study include 72 landmarks and 23
facial proportion indices. The number of landmark can
be used to illustrate in more detail in facial profile
Deutro-malay race. This examination can also be used to
distinguish between race Caucasian and deutro-malay.
According to indirect antropometric (cephalometric)
measurements , this study proved that both attractive and
normal groups had skeletal class Il profile with soft
tissue facial profile is more convex , more lip protrusion
shape compared to Caucasians. Indonesian facial
convexity is related to retrusion of the face, midface and
upper jaw protrusion, the more protrusive anterior tooth
inclination and the recessive chin.3

3D imaging is now being applied for different
orthodontic and maxillofacial assessments: 3D treatment
planning, preorthodontic and postorthodontic and/or
surgical treatment, evaluation of postoperative swelling,
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3D prefabricated arch wires, research, and distinction
between different syndromes involving craniofacial
deformities. 3D modeling is processed through 2D
photo. Several anthropometric landmarks marked
manually need to be able to construct surface of the face
to be a model of facial animation. 3D modeling in this
study has different concept. The process was done
through collecting qualitative data followed by
quantitative data collection. The end result of this
process as an outline description of the lateral and frontal
position, 3D picture frame and 3D with texture of the
skin as a visualization of concept normal and attractive
face criteria. These results as assumed correlation
between qualitative and the quantitative values about
facial aesthetic..

VI. CONCLUSION

Anthropometric, photometric and lateral cephalometric
measurements played a significant role in differentiating
the Indonesian face between normal and attractive also
from faces of other races. Three dimension (3D) digital
woman models can serve as instruments for
characterizing normal and attractive faces visually.
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. e . Figure 2. Anthropometric landmarks in facial region. Adapted from:
. Figure 1. Facial animation model . Ferrario VF., Sforza C., Schmith J H., Miani JR., Alessandro., Taroni
Source: Yong-Ha K., Byung-Chae C., Lun-Jou. Facial Contouring G. Fourier analysis of Human Soft Tissue Facial Shape: Sex
Surgery for Asians. Seminar in Plastic surgery. Volume 23. Number 1. Differences in Normal Adults. J Anatomy. 1995. Pp: 593-602
2009. (Cited 23 January 2013)
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Figure 3. The results of assessment by expert

Figure 4. 2. 3D model attractive face

Figure 5. 3D model normal face
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TABLE 1.
ANTHROPOMETRICIC MEASUREMENTS BETWEEN NORMAL AND ATTRACTIVE FEMALE FACE
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Anthropometric measurements

*Variable Normal Attractive t Test
n=50 N=42 Analysis
os-or (right) 29.0600+2.99258 (21.00-35.00) 30.42863.35059(22.00-42.00) P<0,05
Ala thickness 5,2800+1,14357 (3,00-8,00) 4,8095+1,08736 (3,00-8,00) P<0,05
sn-prn 14,8571+2,70801 (8,00-19,00) 16,0952+3,01063 (7,00-21,00) P<0,05
go-cdl (left) 52.7347+5.80508 (40.00-66.00) 56.1190+7.46113 (36.00-72.00) P<0,05
li-sl 6,9800+2,06516 (4,00-14,00) 6,1905+3,80781 (4,00-29,00) P<0,05
sto-sl 15,3400+2,96655 (7,00-24,00) 14,1667+2,25147 (8,00-19,00) P<0,05
TABLE 2.
THE RESULT OF DISCRIMINANT TEST
Variable Profile
Normal Attractive

Nasal bridge index 2,543 2,432

Nasal tip protrusion 0,634 0,871

Binocular width 0,535 0,494

Proportion indices: 1,422 1,279

Lower lip height- mouth width

Proportion indices: 1,230 1,151
Upper lip-nose height




