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Smart Integrated On-Board Battery Charger for Electric
Vehicle Applications

Alexandria University and AAST

Researchers from Alexandria University and Arab Academy for Science and technology AAST

have developed an integrated on-board battery charger for electric vehicles, which is completely
monitored, and controlled through a smartphone application via internet of things (loT) technology.
The main advantages of the integrated on-board charger (OBC) over classical commercial chargers
are their reduced cost, size, and weight since all propulsion components are simply utilized in the
charging process instead of having separate charging circuits. An initial 1.5 kW prototype system
is implemented to validate the proposed system using simulations and experiments. A novel post
fault control has also been developed to ensure a balanced three-phase charging under some
open phases of the employed power converter. “The proposed loT-based supervisory control

of the integrated OBC allow the user to control the charging rate and participate in potential
demand response activities which are crucial in the expected wide EV adoption scenario in future
smart cities,” says Prof. Ayman Abdel-khalik, professor at Alexandria University and the principal

investigator of the project

(a) Test bench: (1) nine-phase IM and (I1) load, (111) nine-

b) Mobil licati
phase inverter, (IV) DC supply, and (V) three-phase grid. ) Mobile application)

Proposed loT-based supervisory integrated OBC



A Micro Electrical Impedance Spectroscopy (HEIS) for Breast
Cancer Cells Electrical Parameters Detection and Identification
Zewail City of Science and Technology

A research team from Zewail City of Science and Technology has developed a micro-electrical impedance
spectroscopy (REIS) for breast cancer cell identification and characterization. The electrical characterization of
the cell is fundamental for the identification of the cell properties and has been correlated with different cases
of diseases such as cancer. The pEIS is considered a feasible way for extracting the dielectric properties of the
cell as a function in the frequency. “pEIS has a huge effect in recent time based on its extraordinary sensitivity.
On the other hand, the development of PEIS based on a sensitive and dense array of electric field stimulators,
along with conditioning and support circuitry, is a goal that several groups are striving towards” stated Dr.
Yehya Ghallab - associate professor at Zewail University and project PI. Such a platform will be able to analyze,
manipulate and characterize different types of cells with great accuracy and low cost. This microfluidic
platform is suitable to be used by every research laboratory (industrial and institutional) working in the area

of cell biology. It will also develop and market a major new product area with attendant market growth. This
microfluidic platform will also lead to the development of new research areas, which will provide new results
in an improved understanding of the mechanism and functioning of the cancer and normal cells under the
influence of the electric field.

HEIS platform using microelectrodes are fabricated using the Printed Circuit Board (PCB) technology. The pEIS
platform includes an array of microelectrodes that allows simultaneous manipulation and measurements. The
sensing microelectrodes generate a controlled pattern of electric field. The biological cells respond according to

their electrical parameters, and the obtained data are analyzed

Software
To control
in system

to extract and define the main electrical parameters as function
of frequency. The classification of the electrical parameters
with respect to frequency can be defined at high and low

< Results
frequencies.
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The Whole System of pEIS platform
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Fully integrated weather station chips for smart

phones and tablets
Ain Shams University & MEMS Vision LLC

Teams from Ain Shams University and MEMS Vision LLC have collaborated to design and implement
a smart, fully integrated circuit interface for pressure and humidity MEMS (Micro Electro Mechanical
Systems) sensors. The completed chip includes high performance interface circuits to process and
convert the signals from the sensor elements, a high performance ADC (Analog to Digital Converter)
to efficiently digitize the measured quantity and a power efficient DSP (Digital Signal Processor) to
compensate the measurement for temperature and non-linearities. Each chip can be programmed
to fit the sensors characteristics and can be calibrated individually, which enables the product to
provide the best accuracy in the market. “The fact that the end product includes a processing engine
on-chip makes it a plug and play solution that can be simply integrated on any system with minimal
load on the master micro-controller’ stated Dr. Hani Ragaie — Professor Emeritus at Ain Shams
University and project PI. The chip was designed to optimize power consumption making it the most
competitive part in market versus competition in power consumption and standby current. The

end product chip is most suited for low power applications like mobile phones and tablets but also
covers an extended temperature range which makes it suitable for the automotive (Grade 1) and

industrial applications as well

The Manufactured Chip

under the Microscope




Cloud-based Cardiac CT Analytics
Cairo University

Cairo University and researchers from Advanced Intelligent Technologies have introduced a cloud-based post-
processing Coronary CT angiography (CCTA) service. The current technology of Coronary CT angiography (CCTA)
can generate 4D datasets with superb quality and resolution that provide detailed insight about coronary arteries
plaques. The analysis of such datasets is commonly performed using complex Curved Multiplanar Reformation
(CMPR) techniques that allow radiologists to striate the coronary artery and view it in the longitudinal and

cross section views. “The process of striating the vessel and identifying plaque locations, type, sizes, and

degree of stenosis is very time-consuming, prone to subjective variation and usually requires expert and well-
trained radiologists. Therefore, software tools that automatically segment coronary arteries, generate accurate
centerline, perform CMPR, and analyze lumen geometric properties are extremely beneficial® says Dr. Tamer
Basha - associate professor at Cairo University and project PI. Although it is a very critical component in the
diagnosis, and accordingly, in treatment process, the current needed investments to have an in-house post-
processing and analysis platform is a massive investment for most mid-scale and small healthcare facilities.

This work aims to provide this critical and sophisticated post-processing and analytics component as cloud-based
pay-per-use service by introducing a cloud-based post-processing CCTA service. The project provides a platform
that allows uploading the dataset, performing the post-processing, and data analysis in a timely manner. On the
cloud side, the project offers an unrivaled level of image processing quality and response times by implementing
state-of-the-art technological and research advances in the field of cloud-based IT services and make use of top-
notch deep-learning algorithms that ensure the analytics adaptively to the variety and wide scope of anomalies

with the corresponding scan techniques.
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