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Table 1 ABLATION RESULTS FOR LIVER AND TUMOR SEGMENTATION  

Model Object Liver Tumor 

Mode Global per case Global per case 

Metric DSC DSC ASSD DSC DSC ASSD 

Model 1 

VGG16 Segnet 

Duplicate 83.6% 77.5% 4.80 69.2% 63.21% 4.13 

3D Narrow-band 83.6% 77.5% 4.80 74.7% 67.3% 2.45 

Model 2 

FCN Alexnet 

Duplicate 96.8% 92.01% 0.87 75.1% 68.4% 2.10 

3D Narrow-band 96.8% 92.01% 0.87 76.9% 72.5% 2.08 

Parallel Fusing  

using FP1 

Duplicate 97.2% 92.9% 0.82 78.2% 73.9% 1.29 

3D Narrow-band 97.2% 92.9% 0.82 79.8% 75.2% 0.68 

Proposed System 

(FP2) 

 

Duplicate 98.1% 95.3% 0.45 85.5% 76.2% 0.91 

3D Narrow-band 98.1% 95.3% 0.45 87.2% 78.1% 0.53 

 

Deep Multi-Stage System for Liver and Lesions Segmentation Using 
CT Images (19-10-2023) 



Automated Skin Cancer Detection and Classification System 

• Graphical Abstract: 
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Recent Trends in Biomedical Engineering 

• Biomedicine and bioengineering have often been at the cutting edge of health care.  

• Major breakthroughs from the field — like X-rays, biosensors, In vitro fertilization 
(IVF) and cell therapies — sometimes change how doctors approach patient care in 
general. 

• Several new trends are reshaping the bioengineering industry. They may have a 
significant impact on the direction healthcare research takes over the next few 
years. 

• These are some of the most important new developments in bioengineering — and 
how care providers may use them in the near future. 
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• A new wave of robotics innovations have a major impact across various industries.  

• In bioengineering, AI-assisted surgical robots are providing valuable support to 

surgeons in the operating room. 

• New models come with AI algorithms that can provide improved support to 

surgeons.  

• For example, AI-powered smoothing algorithms reduce jitters or noise in the 

recording of a surgeon’s hand movement, allowing for extremely careful and 

precise translation of their trajectory. 

• Robots can conduct surgery entirely on their own. The Smart Tissue Autonomous 

Robot (STAR) performed better than people without any human intervention.  
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(1) Surgical Robotics 



• Robotics could enable the use of tele-surgery or remote surgery.  

• With tele-surgery, the surgeon controls a robot at another medical facility using a 

high-speed internet connection.  

• The tele-surgery robot closely follows the hand movements or inputs of the 

doctor. 

• New tele-surgery robots, enabled by improved internet infrastructure and 

technology like 5G and AI, could be different. 

• Patients in need of surgery wouldn’t need to commute to a world-renowned 

hospital for treatments that are only available from a handful of doctors. Instead, 

they may be able to travel to a local hospital outfitted with the proper robotics. 
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(2) Tele-Surgery 



• AI technology was put into experimental practice during the COVID-19 pandemic 

when radiologists were required to analyze a huge number of chest X-rays/CT 

scans. 

• Recent AI algorithms, trained on data from historical X-Ray/CT scans, were used 

in various hospitals and research environments as an assistive technology.  

• They supported physicians by highlighting potential areas of interest in chest scans 

and suggesting diagnoses. 

• According to meta-analysis published in Nature, these algorithms were, on 

average, highly accurate for 90.8% of the time. 

• For example, one research team has used AI algorithms to optimize radiation doses, 

patient positioning and acquisition parameters in CT scans, decreasing the overall 

radiation necessary to create a clear result.  
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• Bioprinting or biofabrication technology is similar to 3D printing, the additive 

manufacturing method that creates objects from plastic filament. However, instead of 

plastic, bioprinting uses ―bioinks‖ made up of active human cells, proteins, DNA and 

sometimes encased in stabilizing materials.  

• A specialized bioprinter deposits these cells and particles precisely into thin layers, 

which can create tissues.  

• With the help of support structures, these tissues can come together to form new, 

bioartificial organs.  

• The technology could be used in the future to supply artificial organs to patients without 

the need for a donor. 

• Bioprinting is a good alternative to autologous skin grafting, the process of transplanting 

healthy skin over burn wounds. The device deposits layers of skin tissue on wounds, 

helping to accelerate the healing process.  
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(5) Medical Virtual Reality (VR) 

• Virtual reality (VR) is a technology that uses visual displays and motion controllers 
to transport users to digital environments to medicine.  

• Healthcare providers are experimenting with the use of VR in treating Alzheimer’s 
patients.  

• These patients often have limited mobility, which makes it hard for them to access 
new stimuli — usually provided in the form of day trips and time spent outdoors — 
which is positively correlated with an improvement in Alzheimer’s symptoms. 

• Medical VR programs can transport patients to a virtual environment, offering 
them new stimuli improving life quality. 
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(5) Medical Virtual Reality (VR) 
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Where Are We going? : Technological Trend 
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Technological Trend   

1. Infant cry: Is it a noise or information?  

2. Ear Lobe Crease: A Marker of Coronary Artery Disease? 

3. Acoustic Analysis and Prediction of Type 2 Diabetes Using 

Voice Segments  

 

 

1/29/2024 Prof. Hossam El-Din Moustafa 



(1) Infant Cry: Is It a Noise or Information?  

• Egypt’s Ministry of Health and Population announced that 2.36 million newborns 
underwent audiological examination as part of President Abdel Fattah Al-Sisi’s 
initiative for early detection and treatment of hearing loss since September 2019. 

• Spokesperson for the Health Ministry stated that 133,901 children were 
transferred for re-examination through a confirmatory test. 

• He explained that those children underwent further evaluation  

• The proposed approach is to use infant cry signal. 
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(1) Infant Cry: Is It a Noise or Information?  

• Crying is a multimodal, dynamic behavior and the first way to 
communicate.  

• Early identification of hearing impairment is critical for prevention of 
speech and language disorders.  

• The present study aimed to assess the acoustic features of infant's cry 
signals to find possible differences between two groups including 
hearing impaired (HI) infants and normal hearing (NH). 

 

                            NH                                      HI  
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(2) Ear Lobe Crease: A Marker of Coronary Artery Disease? 

• Coronary artery disease (CAD) 
is a leading cause of death. 

• There is a need for additional 
markers which might identify 
individuals at high risk of 
CAD.  

• The ear lobe crease is a simple 
clinical sign that could be a 
potential predictor of CAD. 

 جلطة بالجدار السفلى للقلب•
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Acoustic Analysis and Prediction of Type 2 Diabetes Using Voice 
Segments  
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The Dream 

- The dream of having center of excellence in Biomedical 
Engineering 

• Data collection 

• Data processing  

• Data standardization  

• Connecting people (Engineers – Clinicians – Researchers – 
Patients) allover the world to serve community. 
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THANK YOU! 


