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Design, architecture, and mechanical properties of 
an SWS. (A) Schematic illustration of remote 
monitoring using the SWS, with the zoomed
photo of the device on the finger and the chest 
(bottom). Mobile device showing real-time graphs 
of cardiac and pulmonary auscultation data over 3 
days (right) while doing daily activities without any 
contact (bottom right). (B) Exploded view of the 
SWS with multiple layers of deposited materials. 
(C) Image of the 20% stretched interconnects in 
the SWS. (D) Finite element analysis (FEA) results 
in (C). (E) Photo of the SWS with 180° bending. (F) 
FEA results showing cyclic bending from (E). (G) 
Schematic illustration of the flow for automated, 
objective diagnosis of diseases via machine 
learning in the SWS. Various real-time collected 
abnormal sounds go through preprocessing, 
machine learning, and classified results stream 
through the application installed in any mobile 
device. 







Mechanics, optimization, and control of motion 
artifacts with an SWS. (A) Photo comparing an SWS 
with a commercial device (TLO digital stethoscope) 
on the skin model. (B) Comparison of skin contact 
quality between the commercial rigid stethoscope 
(left) showing delamination from the skin due to the 
45° curvature and the SWS showing intimate 
contact. (C) Difference of pressure applied on the 
microphone island using various biocompatible 
adhesives, including silbione, 3M 2476P, 3M 
Tegaderm, and micropore. (D) Time-series graph 
versus normalized amplitude for the S1 peak from 
the heart sounds using different adhesives. (E) 
Calculated SNR from S1 peaks from (D); there are 
four trials. (F) Time-series graph of the SWS versus 
the commercial device (TLO) when both are 
mounted on the chest; this subject conducts 
different activities, including standing and walking 
while recording the sounds. (G) Zoomed-in graphs 
for part of the noise peaks caused by walking; the 
SWS with skin-conformable contact (top graph) 
clearly shows S1 and S2 peaks, while the 
commercial one (bottom graph) shows step
amplified compared to the heart sounds. 

















































People with osteoporosis, a skeletal disease that thins and weakens bones,
susceptible to fracture associated with bone fragility, resulting in poor quality

and increased mortality. Early screening for osteoporosis with dual-energy
absorptiometry (DXA) to assess bone mineral density is an important tool

treatment that can reduce the risk of fractures. However, the low availability
scanners and the relatively high cost has limited its use for screening

treatment follow-up. In contrast, plain X-ray is widely available and is
frequently for various clinical indications in daily practice. Despite these attributes,

been relatively underutilized in the management of osteoporosis because
diagnosing osteoporosis using only X-rays is challenging even for an experienced
radiologist. Now, a new method that combines imaging information with artificial
intelligence (AI) can diagnose osteoporosis from hip X-rays and could help
treatment to patients before fractures occur.

Researchers at Seoul National University Hospital (Seoul, Korea) have developed
that can automatically diagnose osteoporosis from hip X-rays. The method

combines radiomics, a series of image processing and analysis methods to
information from the image, with deep learning, an advanced type of AI.
learning can be trained to find patterns in images associated with disease





researchers developed the deep-radiomics model using almost 5,000
rays from 4,308 patients obtained over more than 10 years. They developed

models with a variety of deep, clinical and texture features and then
them externally on 444 hip X-rays from another institution. The deep-radiomics
model with deep, clinical, and texture features was able to diagnose
osteoporosis on hip X-rays with superior diagnostic performance than
models using either texture or deep features alone, enabling opportunistic
diagnosis of osteoporosis.

“For patients with hip pain, radiologists often evaluate only image findings
may cause pain, such as fractures, osteonecrosis and osteoarthritis,”
study author Hee-Dong Chae, M.D., from the Department of Radiology at
National University Hospital. “Although X-ray images contain more information
about the healthiness of the patient’s bones and muscles, this information
often overlooked or considered less important.”

“Our study shows that opportunistic detection of osteoporosis using these
images is advantageous, and our model can serve as a triage

recommending DXA in patients with highly suspected osteoporosis,” Dr
added.

THE END


