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We are glad to dedicate this issue to the projects conducted and supported by the Electron-
ics Research Institute (ERI). ERI established STPERI, first Science and Technology Park for
Electronics Research and Industry in Egypt. It aims to be one of the unique specialized sci-
ence parks in Africa and MENA region that addresses the local and regional markets in the
ever-growing electronics, communication and IT industries. In 2020, prime minster decree
2 considered STPERI as Egypt National Project. 2021 witnessed Decree No. 6 by the min-
ister of higher education and scientific research to officially establish STPERI as the first

science park according to the new law of science, technology and innovation motivation.
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President El Sisi
during the presentation of STPERI's Maket in March 2018



An Automatic Real-Time Grading Machine for Citrus Fruits
Fruitful Solutions and ERI

Motivated by “ITAC" fund and “ERI TARIEIC" initiative, manufacturers and researchers from both Fruitful Solu-
tions and “ERI" have developed an automatic real-time grading machine for citrus fruits. The machine achieves
the same quality of similar European machines, while keeping the cost competitive and matched with the pric-
es of Chinese machines. The machine uses top Industry 4.0 technologies (e.g., Machine Vision and Internet of
Things) to make the whole processes occurring in a timely manner and with the highest performance possible.
The implemented machine grade fruits according to their color, shape, diameter, weight and internal and exter-
nal defects. All parts and components constituting the machine are selected such that it implies the maximum
quality and also ensuring their availability in the local market. Hence, the provided customer support can com-
pete with others in the market. Machine software and related packages have been selected to approach the
fastest potential processing. Many cooperation agreements have been established with entities such as the
Egyptian Food Safety Authority and Industry Modernization Center to ensure that the machine features coincide
with the Egyptian regulations. “The integration between the scientific research entities, industrial companies
like the case happened between ERI and Fruitful Solutions could result in striking solutions and products which
add to the Egyptian industry and income at the end’, says Prof. Khaled Abdel Ghaffar — minister of the higher
education and scientific research.
“The automatic citrus grading machine manufactured b\/

Fruitful Solutions is a brilliant product with powerful fea- ‘\ r ’{

tures to revolutionize the electronic grading of citrus fruits

and automatically with high accuracy in real-time using in- ,_;—’
novative machine vision technologies’, says Prof. Hesham El f 6‘?‘\

Deep, President of the ERI.



Portable Movable Device for Detecting Viruses and

Bacteria in Biological Samples
Vacsera Holding Company, NanoTech Company and ERI

MCRB, Microwave Cavity Resonator Biosensor, system is to detect infections in biological samples. It
depends on immobilizing layer of antibodies for the micro-organism that needs to be detected on the
surface of a microstrip antenna sensor. The system 3D housing has a reliable design to increase the
measurement accuracy and the device portability. Pocket VNA is used for real-time measurements.
Biostatistics analysis is done by using ROC (receiver operator characteristics) method to determine the
thresholds for infections. The accuracy depends on sensitivity, specificity, positive prediction values,
and negative prediction values. System control software is developed for automation with security
over the manipulated data.

The device prototype was successfully tested for salmonella bacterial infection detection with 95%
accuracy. This device is portable with a weight of 1Kg. Its operation is easy and doesn't need any tech-
nical training. The project team registers two patent applications for this device, application number
1806 in 2013 and as a patent application number 1180 in 2019. MCRB acts as an important tool that
can be integrated with a variety of applications in a wide range of safety disciplines. It can be used at
ports, quarantine units, hospitals, veterinary farms, etc. The research teams for the device are from the
Electronics Research Institute, who are handling the engineering part, while the Vacsera Holding Com-
pany and NanoTech Company team are handling the biology part. The Biostatistics Department at the

National Cancer Institute in Cairo University does the biostatistics analysis for the measured results.




The Importance of Digital Fabrication
A3D Company and ERI

Nowadays, everything is going to be digital fabrics and machines. 3D printer and 3D scanner replace
the traditional way in industry like CNC, milling machine, manual sculpting, ... etc. A3D startup was
established in the field of 3D production in 2016. It provides a complete solution for plastic fabric us-
ing the technology of 3D printing and scanning with the huge support from the Electronics Research
Institute (ERI) and TARIEIC incubator program, which support in funding, logistics and networking with
industries and investors. 3D printing, as an enabling industry, takes part in several fields, such as archi-
tecture, dentistry, education, jewelry, antiquities...etc. Needs differ in each field, e.g., in Egyptian antiq-
uities, it takes a lot of time and effort to sculpt statues. However, when using 3D modeling and printing
we get a high end product with lesser time and money. Accordingly, the advantage of 3D production are:

- Executing a product that is difficult or very expensive to make it with CNC.

- Affordable technology.

- Easier to use when we scan a readymade product than reverse engineering using CAD (comput-

er-aided design) programs.

- No limitation for creativity, just with one press you can convert your idea into reality.
After finishing the TARIEIC incubation, A3D took an office space inside the STPERI science Park and got
a new fund from an investor to scale up the business in order to establishing a line production for 3D

printers in Sixth of October industrial zone in Egypt.




A Novel loT-based Smart Water Meter
Engineering Office for Integrated Project and ERI

Researchers from the ERI cooperated with EOIP to develop a highly interoperable smart water metering solu-
tion. The utility grids are currently experiencing a transition from the “classical’ grid to the next generation,
defined as Smart Grids. Therefore, the communication network must be as dynamic, secure and reliable as
the smart grid. The proposed solution is an interoperable wireless loT-based. The outcome of this project is a
cost-effective and configurable loT-based smart metering platform to develop complete smart water meters
and upgrade the existing meters to smart ones. This platform will meet the most complex advanced models
and requirements in water utility management systems to improve the stability of the whole distribution net-
work and increase processes automation with the help of better network alarms and management tools. In
addition, the development of a new conception of water distribution network monitoring system is required
to achieve the ambitious goals that are envisioned for the Smart Grids of the future. This will bring some im-
portant benefits like economic and environmental savings. It will also have a significant social impact. The
proposed project activities will enhance the research team capabilities and position to interact with electron-
ics industry. This will represent an addition to the R&D and innovation environment in Egypt. “The capacities
built during the different phases of the project and the adopted marketing strategy shall enable the project to
develop different systems and applications and attract contracts for outsourcing R&D from local, regional and
international firms.” says Prof. Hesham El Deep, President of the ERI. These activities will enable self-sustain-
ability of the project. The proposed products are commercially competitive and already available in the market

and ready for production.




