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Deep learning based pediatric weight estimation
algorithm from 2D Image
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2.3.1.1. Mask R-CNN
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Indicate 4 red spots with your finger.
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2.3.1.2. Homography
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Indicate 4 red spots with your finger.

Original Image
Indicate 4 red spots with your finger.

Object Detect & Mask

Extract human mask, Resize to (256, 256) Homography, Resize to (64, 64)
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Abstract

Deep learning based pediatric weight

estimation algorithm from 2D Image

Jun Ho, Jang
Interdisciplinary Program of Bioengineering
The Graduate School

Seoul National University

The aim of this research is to develop an image deep learning based pediatric weight estimation
algorithm, which is automatic and has a competitive accuracy with previous weight estimation
methods for the emergency situations when the weight measuring instruments(weight scale) are
not available.

For developing the algorithm, this research used total 3802 pictures from 514 pediatric
patients who agreed to use their information for the research purpose and their real height and
weight information. All the pictures are photographed from each patient who lied on a bed
which has four reference points.

This algorithm consists of patient’s image preprocessing part, training model part, estimation

of height part for weight estimation and weight estimation part..
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For data preprocessing part, Mask R-CNN model is used to automatically recognize and
extract the patient’s monochrome silhouette only from each picture. After extraction of the
silhouette, each picture gets a perspective correction with homography transformation.

For training and testing model part, we used three deep learning models- ResNet50, VGG16
and DenseNet121. The last layer of every model is modified to solve regression problems for
the estimation of height or weight. All thee preprocessed pictures are labeled with each patient’s
height or weight information to train models. For the weight estimation model, the preprocessed
pictures are also merged with each patients’ height information to give more information to the
model. The patient group is divided into train set, validation set and test set with 6:2:2 ratio.

Each model is trained during 50 epochs. And each model is saved as trained model when the
model gets highest validation accuracy.

From the result of trained model comparison, ResNet50 model shows the highest accuracy
on height estimation and VGG16 shows the highest accuracy on weight estimation.

VGG16 also shows a competitive weight estimation accuracy with the previous clinical
weight estimation method(Broselow tape).

For the first time, this paper suggested the way of estimation body weight from a picture of a
human with image deep leaming. It showed clinically capable accuracy despite of the small size
of the training set.

Though the algorithm’s weight estimation accuracy does not exceed the accuracy of existing
clinical weight estimation methods in this paper, this algorithm has a potential as a new weight
estimation methods because the accuracy of this algorithm will keep rising with the continuous

collection of user data due to the characteristic of deep learning.

Keywords : Deep learning, Estimation, Weight, Height, Pediatric
Student Number : 2015-21219
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