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A new facial analysis method detects genetic
syndromes with high precision and specificity

November 13 2019

Right profile ~ Frontal  Left profile

'

"

5

Width of the face i A Angle — Distance

Input
2D image

SSM

aoe} ay3 Jo y8H

[ Statistical shape mo

________________________________

Pose and shape estimation

Texture mapping

Architecture of the proposed method for 3-D facial reconstruction and
identification of facial dysmorphology associated with genetic syndromes. The
green and red dots denote the correspondence of anatomical features between
2-D photographs and the statistical shape model (SSM) of the face. The
classification uses both the geometry of the form (angles and distances) and the
characteristics of texture (calculated around the locations of the yellow dots).
Credit: Springer Nature Switzerland AG 2019.

Each year, over a million children are born with a genetic disease.
Although about half of genetic syndromes present facial dysmorphology,
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abnormal facial features are often subtle at birth and their identification
by paediatricians can prove challenging. Delays and errors in diagnosis
have a significant impact on mortality and morbidity associated with
genetic syndromes. By way of example, the average accuracy in the
detection of one of the most studied genetic syndromes, Down
syndrome, by a trained paediatrician is as low as 64% in the US, and so
methods for the early detection of genetic syndromes become very
important.

Today, facial analysis of children from photographs is a technique that
allows early identification of genetic syndromes. However, images may
suffer problems of calibration and illumination. Although 3-D
photography overcomes some of these problems, 3-D scanners to
quantify craniofacial dysmorphology in children are expensive and often
not available at all health centres. A recent study presents a new method
to optimize facial analysis that enables reconstructing the face in 3-D
from 2-D photographs.

Araceli Morales, Gemma Piella and Federico Sukno, members of the
SIMBIOsys research group and of the Cognitive Media Technologies of
the Department of Information and Communication Technologies
(DTIC) at UPF, together with researchers from the University of
Washington (USA) are the authors of this work published on 7 October
in the online edition of Lecture Notes in Computer Science. The article
describes the new optimization method to perform 3-D facial
reconstructions of the shape of children's faces from uncalibrated 2-D
photographs using a new statistical model.

First, for each 2-D photo, the new method estimates the camera pose
using a statistical model and a set of 2-D facial landmarks. Secondly, the
method calculates the camera pose and the parameters of the statistical
model by minimizing the distance between the projection of the
estimated 3-D face in the image plane of each camera and the observed
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2-D face geometry.

"Using reconstructed 3-D faces, we automatically extract a set of 3-D
geometric and appearance descriptors and we use them to train a
classifier to identify facial dysmorphology associated with genetic
syndromes," explains Araceli Morales, first author of the article who is
working on this research for her doctoral thesis which is being
supervised by Federico Sukno.

The face reconstruction method on 3-D photographs was evaluated in 54
subjects (age range 0-3 years), and "our classifier identified genetic
syndromes in reconstructed 3-D faces from 2-D photographs with 100%
sensitivity and a specificity of 92.11%," the authors explain in their
article.

More information: Liyun Tu et al, Three-Dimensional Face
Reconstruction from Uncalibrated Photographs: Application to Early
Detection of Genetic Syndromes, Uncertainty for Safe Utilization of
Machine Learning in Medical Imaging and Clinical Image-Based
Procedures (2019). DOI: 10.1007/978-3-030-32689-0_19
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