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Purpose

It has been stated that patient satisfaction is the crucial factor for determining success in plastic surgery. The convergence

of medical science and computer vision has made easier to satisfy patients who wants to have plastic surgery. In this paper, we try to apply

3D face modeling in plastic surgical area.

Materials and Methods
3D face modeling approach in a mirror system.

The author introduces a method for accurate 3D face modeling techniques using a statistical model-based

Results  We could successfully obtain highly accurate 3D face shape results.

Conclusion
this could be effectively used for plastic surgical areas.
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Introduction

The big popularity of plastic surgery has created a booming
plastic surgery industry. Due to the prevalence of plastic sur-
gery, the importance of plastic surgery patients’ satisfaction has
been increasing. It has thus never been more important for
plastic surgeons to rigorously measure and report on patient
satisfaction and quality of life following aesthetic procedures.
According to the study, among the patients who have had plas-
tic surgery, nearly 20% of surgery patients reported their nor-
mal appearance altered in an unfavorable way. To remedy such
problem, our study focuses on 3D face modeling. 3D face mod-
eling can realistically express face deformation and pose varia-
tion with depth information. This method can generate highly
accurate 3D facial shapes by using real 3D information calcu-
lated from the camera geometry. With these advantages, 3D
face models can be applied to estimate plastic surgery result for
patients. By calculating patients’ 3D facial shapes after the sur-
gery, it can be expected the rate of a failure of plastic surgery
can decrease significantly (1, 2).

In this paper, we aim to develop a realistic 3D face modeling

10

method that generates accurate 3D face modeling for plastic
surgery results. First, we get 3D FSMs which are calculated
from pre-defined feature points. Second, to get a detailed face
shape, generic model fitting is performed. Finally, texture
mapping is applied by stitching face parts. Thus, we can pro-
vide a 3D deformable face modeling to be used to preview the

surgery result and be provided to plastic surgery patients.

Materials and Methods

To introduce the proposed system, Fig. 1 shows a workflow of

the whole process in this paper.

3D Face Shape Estimation using Multi-view 3D FSMs in
the Mirror System

A method proposed uses two mirrors on each side of the front
face to overcome the lack of depth direction. Since synchroniza-
tion problem may arise when using cameras, the mirror system
was employed instead of adding the cameras.

A proposed method uses the pre-defined feature points. These
points are used to calculate 3D coordinates by adjusting param-
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Fig. 1. Flow chart.

eters to match the landmarks of the 3D FSM with the extracted

feature points.

Generic Model Fitting

After 3D face shape estimation, the 3D positions of other ver-
tices can be determined by a generic 3D face model. The generic
face model has been used in various applications since it has a
uniform point distribution and provides a detailed face shape
with a small number of points (3, 4, 5, 6). Among the previous
approaches, radial basis function (RBF) is used in this paper.

Texture Map Generation using Modified Image Stitching
Method

By stitching each face texture part, a texture map of the entire
face can be created. A final face texture map is created. Fig. 2
shows the final 3D face after refining the texture map and the
addition of artificial eyes.

To deal with a seam that appears on the boundaries, multi-res-
olution splining method is a generally used method. However
its result is not satisfactory. Thus, the gradient domain image
stitching method is used instead in this paper (7).

Results

We implemented Lin.s method and calculated the 3D coor-
dinates of the marked feature points. Then, we compared the
accuracy of their method with that of our method. 3D pro-
crustes analysis was used to align the 3D coordinates of the re-
constructed points. After aligning the 3D points, we calculated
the average sum of the Euclidean distances between each point
on the reconstruction and the actual faces and 3D face model-
ing result is shown in Fig. 2 (8, 9).
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Fig. 2. 3D face modeling result after texture mapping.

Table 1. Absolute distance errors of the proposed and Lin.'s meth-
od compared to the actual faces

Absolute error (mm)

Estimation method

Mean Std Median
Lin.'s method (10) 3.12 1.14 2.59
Proposed method 3.58 0.59 3.49
Discussion

In our study, we introduced a method of 3D face modeling
providing the advantage of plastic surgical areas. Using our pro-
posed method, a well-developed 3D face modeling could pro-
vide valid assessment of individual patients’ surgical result.

However, there is a room for improvement with respect to the
absolute error as can be seen from Table 1. Thus, we plan to im-
prove the weakness of the proposed algorithm in the future.

Conclusion

In this paper, we proposed a realistic 3D face modeling meth-
od that can accurately generate 3D face models. In the facial
shape estimation procedure, we proposed a 3D face shape esti-
mation method using multiple 3D face deformable models in a
mirror system. In the texture mapping procedure, we applied
cylindrical mapping and stitching technique to generate a tex-
ture map. The 3D face rendering results intuitively showed that
out method is more robust to feature extraction errors than
other 3D face shape estimation methods.

Acknowledgements

This research was supported by the MKE (The Ministry of
Knowledge Economy), Korea and Microsoft Research, under IS/
SW Creative research program supervised by the NIPA (National
IT Industry Promotion Agency) (NIPA-2014-H0510-14-1034).

REFERENCES

1. Frederick David A, Lever Janet, Peplau Letitia Anne. Interest in cos-
metic surgery and body image: Views of men and women across the
lifespan. Plastic and Reconstructive Surgery 2007;120(5):1407-1415

2. Friel, Michael T, et al. The Measure of Face-Lift Patient Satisfaction:
The Owsley Facelift Satisfaction Survey with a Long-Term Follow-Up

www.issisglobal.org 11



Journal of International Society for Simulation Surgery 12015;2(1):10-12

12

Study [Outcomes Article]. Plastic and Reconstructive Surgery 2010;
126(1):245-257

. Remondino Fabio, El-Hakim Sabry. Image-based 3D modelling: A

review. The Photogrammetric Record 2006;21(115):269-291

. Lee Yuencheng, Terzopoulos Demetri, Waters Keith. Realistic model-

ing for facial animation. In:Proceedings of the 22nd annual conference
on Computer graphics and interactive techniques. ACM;1995. p.55-
62

. Baek SY, Kim BY, Lee KW. 3D face model reconstruction from sin-

gle 2D frontal image. In: Proceedings of the 8th International Confer-
ence on Virtual Reality Continuum and Its Applications in Industry.
ACM;2009. p.95-101

~

. Widanagamaachchi WN. Dharmaratne AT. 3d face reconstruction

from 2d images. In: Digital Image Computing: Techniques and Ap-
plications (DICTA), 2008. IEEE;2008. p.365-371

Lee WS, Magnenat-Thalmann Nadia. Fast head modeling for anima-
tion. Image and Vision Computing 2000;18(4):355-364

. Lin IC, Yeh JS, Ouhyuoung M. Extracting 3D facial animation pa-

rameters from multiview video clips. Computer Graphics and Appli-
cations. IEEE 2002;22(6):72-80

. Ansari AN, Abdel-Mottaleb Mohamed. 3D face modeling using

two views and a generic face model with application to 3D face rec-
ognition. In: Advanced Video and Signal Based Surveillance, 2003.
Proceedings. IEEE Conference on. IEEE;2003. p.37-44





