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Spatial Analysis of Photoplethysmography in Cutaneous Squamous Cell Carcinoma

Introduction: The primary treatment of the common malignancy squamous cell carcinoma is surgical removal. In
this process, sufficient tissue removal is balanced against unnecessary mutilation. We recently presented a remote
photoplethysmography algorithm, which revealed significant differences between video recordings of cancer biopsy
areas and surrounding tissue. 
 
Aim: The aim of this study was to investigate whether spatial analyses of photoplethysmography data correlate with
post-excision pathological analyses and thus have potential to assist in tumour delineation. 
 
Methods: Based on high speed video recordings of 13 patients with squamous cell carcinoma, we have examined
temporal signal differences in cancer areas versus healthy areas and analysed different parameters derived from
temporal remote photoplethysmography signals. Parameter values in sites matching histological sections were
compared with pathological measures. Values were ranked and statistically tested with a Kendall correlation
analysis and a t-test. 
 
Results: We found a significant difference in temporal signal changes between cancer areas and healthy areas. We
also found a moderate, negative correlation between frequency and depth of cancer in the frequencies from 0.02
Hz to 0.08 Hz. 
 
Conclusion: We have presented a correlation between frequencies and prevalence of cancer based on regular
video recordings of squamous cell carcinoma. Our findings indicate that photoplethysmography can be used to
distinguish squamous cell carcinoma from healthy skin.
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Estimation of Apnea-Hypopnea Index using Deep Learning on 3D Craniofacial Scans

A deep learning algorithm for predicting the apnea-hypopnea index (AHI), which is a measure of the severity of
obstructive sleep apnea (OSA), was developed based on 3D craniofacial scans of the face and neck. The
algorithm was developed and validated using 3D scans from 1366 subjects with varying values of AHI. First, the
algorithm automatically aligned the scans in 3D space using a landmark-based technique. The alignment was
performed for subsequent generation of five 2D images and five depth maps from different angles around each
subject. These images were then stacked and input into a multi-view convolutional neural network, which was
trained in a data-driven manner to predict the AHI. Other models were trained which combined images with
demographic data and questionnaire variables. The predicted AHI was also used to classify OSA vs. non-OSA with
an accuracy of 67%, which was at the same level as experienced sleep specialists and better than current
screening methods (questionnaires). The model trained on craniofacial scans was used to generate a topographic
display illustrating regions of face and neck that the model focused on when predicting the AHI. These regions
corresponded perfectly with the medical literature. The study shows potential for screening of OSA using only
craniofacial anatomy, which is much faster and cheaper than a gold-standard diagnostic sleep study.
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Design proces for udstyr til ultralydsprobe for reduktion af afdeplacering under
ekkokardiografi

Our poster will be about the process we went through during our bachelor project. 
 
Cardiologists (heart doctors) at Odense University hospital treat patients with heart valve regurgitation via a
catheter based .procedure. Transesophageal echocardiography is used during the procedure, to give a clear view
of the heart valves as well as the clips used to close the regurgitation.  
 
Catheter based heart procedures are getting increasingly common and with it the use of transesopheageal
echocardiography  
 
The procedure is done under general anesthesia. However, the muscles of the esophagus are not fully sedated;
thus, peristaltic contractions push the probe. 
 
The displacement of the probe forces the doctors to stop the procedure to rearrange it. The focus of this study was
to create a solution for the displacement of the probe during the procedure.  
 
This was done with a user-centered design process with three phases: observation, design, and production. The
observation phase allowed us to generate vital information and was obtained by structed data collection through
interviews. The information was applied in the design phase, which led to the final idea. During the production
phase, the idea took physical form and proof of concept was achieved Through these phases, the product, came to
fruition. The solution was evaluated in cooperation with the healthcare personal involved in the procedure. The
product will need to go through further development, clinical evaluation, and tests. To ensure quality and
compliance with medical device regulations. 
 
The product won´t be included in the poster due to the patent process. 
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The influence of temperature on insulin potency and temperature monitoring of insulin-
cartridges for type 1 diabetes patients

This is a presentation of the results from our Bachelor Thesis in Biomedical Engineering at DTU. 
 
 
 
In the Bachelor Thesis the aim was to develop a temperature monitoring device and an alarm system for insulin
cartridges for patients with type 1 diabetes, as well as to examine the influence of temperature on the potency of
insulin. 
 
Diabetes Mellitus type 1 is as an autoimmune disorder, where insulin treatment is vital to ensure a well-regulated
blood glucose level. The temperature recommendation for insulin is 2⸰C-30⸰C when in use, but as this is not
monitored, it is unknown whether the insulin exceeds the limits. 
 
By performing an insulin tolerance test (ITT) on mice, the ability of insulin to lower the blood glucose level, when
stored at different temperatures for 48 hours, was examined. The experiment showed a significant decrease in the
effect of insulin, when it was stored at 0⸰C and 40⸰C compared to the insulin stored at 20⸰C, as shown in illustration
1.  
 
By using microcontroller assisted technology, a portable temperature monitoring device was developed. Based on
the result of the ITT, the critical temperatures were used in the development of an app, serving as an alarm system.
The prototype can be seen in illustration 2. By performing an evaluation test on the device, it was found that, the
monitored temperature of an insulin cartridge was above 30⸰C for 73.8% of the time.  
 
This project can contribute to decisions regarding insulin consumption, for an improved treatment and blood
glucose level regulation.  
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Electronic-Glove for hand rehabilitation

When a person suffers from hand immobility caused by a hand injury, neurological damage due to medical
conditions or a stroke, their ability to do common, easy hand tasks becomes difficult. To regain strength and
mobility, patients attend physiotherapy appointments. Furthermore, they are asked to do boring and repetitive hand
exercises daily at home. These at-home exercises are, due to their repetitive and boring nature often neglected,
resulting in a longer recovery time. In Denmark and Germany alone, it is estimated that almost 200,000 people per
year need hand rehabilitation. 
 
 
 
The electronic glove will support physiotherapy, specifically, hand rehabilitation. The glove aims to solve the
problem by motivating the patients to complete their daily exercises and thus improve their overall rehabilitation
outcome, regaining functionality faster. 
 
 
 
The glove allows the patients to perform rehabilitation exercises while playing addictive smart device (mobile)
games using the glove. Currently, the glove is working for the hook movement playing flappy bird and fingertip
touch playing Tetris. Moreover, the Electronic Glove utilizes newly developed strain-sensing technology allowing
the glove to monitor movement. Additionally, these sensors are made from silk making them environmentally
friendly and cheap to produce. 
 
 
 
Further, as the glove can register hand movements and thus the patient’s range of movement, it allows it to collect
data and provide progress feedback to both the patient and his\/her physiotherapist or doctor (over an app). This
would allow the professional to check the data, evaluate the movement and see if the patient is doing their
assigned exercises.
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AUD-DSS: A Decision Support System for Early Detection of Patients with Alcohol
Use Disorder

Alcohol Use Disorder (AUD) causes a significant amount of morbidity, mortality, and injuries. According to reports,
about 5% of all registered deaths in Denmark could be due to AUD. The problem is compounded by the late
identification of patients with AUD, a situation that can cause enormous problems, from psychological to physical to
economic problems. A majority of individuals suffering from AUD never undergo specialist treatment during their
addiction due to obstacles such as taboo, stigma, and poor performance of current screening tools, and so there is
a lack of rapid interventions. The recent availability of vast amounts of electronic health records (EHR) which
contain patients’ discharge data, and the advancement of Machine Learning (ML) algorithms, however, have made
it easier for clinical staff to offer clinical reasoning when making decisions.  
 
To overcome this problem, in this study we describe a novel system, AUD-DSS, that bridges the gap between
clinical staff and patients who suffer from AUD. We have developed a DSS system powered by an ML algorithm for
early detection of patients with AUD based on their historical EHRs. The implemented system includes predictive
modeling with explanation, accuracy evaluation, and comorbidity visualization. The described system is intended
for integration into the existing Danish healthcare system and provides novel information to clinical staff if particular
patients show signs of harmful alcohol use; in other words, it gives staff a good reason for having a conversation
with patients for whom a conversation is relevant.
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The "sportssensor". How open-source drives an in-house sensor platform for
teaching, research and external projects at University of Southern Denmark.

The Faculty of Engineering (TEK) at the University of Southern Denmark (SDU) has since 2010 been developing
and maintaining its own wearable sensor platform with motion capturing\/logging capabilities called the
"sportssensor" aimed at health, rehabilitation and sports applications. This presentation touches on why this was -
and is relevant today when there are countless options available on the market for consumers, researchers and the
health- and medical sector. At SDU\/TEK we have a long tradition of teaching our engineering students in the field
of embedded software and hardware development. Over time the field of embedded development has grown
increasingly complex as the hardware has evolved from very simple 8-bit devices with few kilobytes of memory to
powerful System on Chip devices with multicore ARM CPU\'s, operating systems and wireless communication
capabilities. Our study programme in Health Informatics and Technology (HIT) does not leave much time devoted
to embedded development. Yet HIT graduates are often employed in fields where more than a superficial
knowledge of sensors and embedded devices would be beneficial. E.g. when developing prototypes and deploying
new technology in the health sector. Our solution has been to leverage the enormous development in the popular
"Maker" movement over the past 10 years, where the open-source Arduino brand has evolved to become a defacto
standard for easy access to embedded development and sensor integration, largely driven by the open-source
community. What was once the technology for creative hobbyists is now being adopted by industry, and is the
foundation of the latest "sportssensor".
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A questionnaire survey looking into the need and willingness to use a stroke
monitoring system

Stroke is the second most common cause of death, responsible for around 11 % of all deaths worldwide, and the
most common cause for acquired disability in adults. With the increasing number of elderlies, the prevalence of
annual strokes is expected to grow. Some cases of stroke can be treated with thrombolytic drugs which increase
the chance of survival and limit the risk of brain damage, but treatment must be started within 4.5 hours after the
stroke occurred. 
 
 
 
To investigate the need for a stroke monitoring system consisting of wearable and ambient sensors for monitoring
the elderly, and a relative’s app, which in case of detection of a fall or low activities will issue an alarm to the
relative.  
 
 
 
Two questionnaire surveys for the elderly and their relatives investigated their daily use of smart phone, as well as
their perceived need and willingness to be monitored or to monitor.  
 
 
 
Data was collected from 30 elderly and 23 relatives. Of the elderly, 24% reported they felt limited by the fear of
falling while at home, 71% of the elderly citizens expected to feel an increased sense of security when using the
system. 35% reported they did not feel comfortable with sensors being installed in their homes. Of the relatives
82% reported being worried about an elderly relative and that they would like to use the alarm app. Also 73 %
reported that they would not use the app for monitoring activities of daily living. 
 
 
 
Stroke monitoring systems appears relevant to use.
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