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Following list contains short list of the projects that are mostly important for
Samuel Kosolapov’ R&D work.

For additional details and for a FULL list of the projects proposed by Dr. Samuel
Kosolapov, please send request by email to
ksamuel@braude.ac.il

If not explicitly specified in the project description, students can use any hardware that is available
in the Braude Facilities and/or can be physically available for the period of the project execution.

If not explicitly specified in the project description, students can use any OS, IDE and programming
language in accordance with their preferences.

e In case of severe CORONA situation, some hardware and software elements of the projects
may be implemented as a MultiSim, TinkerCad and/or MATLAB simulations

1.1 Name: PC-Based Two-Channel Scope with Extended Processing Options

1.2 Field: Embedded systems with analogue front, ADC and DAC
1.3 Short description

PC-Based Four-Channel Medical Scope with Extended Processing Options (MSEPO) will consist
of embedded device, block of ADC, block of digitally controlled analog amplifiers, and PC
connected to the embedded device by using USB-UART Cable. PC Application will control MSEPO
parameters, provide acquisition of analog and digital signals, store them on the disk of the PC,
present digitized signals as in real time as in “play” mode and process data by using different
medical algorithms. It is assumed that MSEPO will get typical medical signals like ECG, SpO2,
Pulse, etc., from a simple embedded software designed signal generator.

1.4 Knowledge required:
Analog Electronics: how to design and build working amplifiers and analog filters with specified
parameters.
Embedded systems: Basic understanding how microprocessors/microcontrollers works (basic
knowledge of operation of specific of Arduino-based boards, Raspberry Pi boards and other
development boards physically available at Braude would be preferable, but not required)
Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)
Digital Signal Processing: basic understanding of DAC and ADC operation, Basic understanding of
digital signal processing algorithms — Filtration, FFT, etc.
Some knowledge of the basic medical signals like ECG, SpO2, etc.
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2.1. Name: Remote Home Assistant having redundant messaging means

2.2 Field: Embedded systems with sensors and actuators and with communication means
2.3 Short description

Remote Smart Home Assistant (RSHA) is to be implemented by using loT techniques. However, if
Wi-Fi fails (which may happen by a number of reasons — mostly when electricity is down and Wi-
Fi router is also go down, but also after heavy rains — when Internet may go out for a whole
region). Then RSHA will be able to operate by using additional communication means that are not
based on the Internet - like SMS, MMS or even old-style phone calls. RSHA will have a typical set
of sensors and actuators (set of which can be later expanded without significant rework of the
system). Those sensors and actuators are normally controlled by 10T, but in case of need, duplex
SMS/MMS messaging can be used.

2.4 Knowledge required:
Analog Electronics: how to design and build working amplifiers and analog filters working with
analog sensors and actuators
Embedded systems: Basic understanding how microprocessors/microcontrollers works (basic
knowledge of operation of specific of Arduino-based boards, Raspberry Pi boards and other
development boards physically available at Braude would be preferable, but not required)
Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)
Digital Signal Processing: basic understanding of DAC and ADC operation, Basic understanding of
digital signal processing algorithms — Filtration, FFT, etc.

3.1. Name: loT controlled Signal Generator

3.2 Field: Embedded systems with loT communication means
3.3 Short description

Signal Generator for Remote Laboratory (SGRL) can be physically installed at one place (for
example, at standard electronic laboratory), but can be controlled from another place by using
Wi-Fi  and loT. SGRL <can be designed and built by wusing any available
microcontroller/microprocessor board. Most embedded development boards have no DAC,
hence R2R made DAC will be connected to a digital output pin of the relevant board. Created
analog signal will be amplified by a proper Analog Power Amplifier. It is assumed that selected
microcontroller board has a Wi-Fi means (for example, Raspberry Pi). SGRL will be remotely
controlled from any PC, tablet or smartphone connected to the Internet by loT techniques. Type
of an analog signal to be generated, its frequency, Amplitude and other parameters can be
remotely set by using user friendly GUI.

3.4 Knowledge required:
Analog Electronics: how to design and build working power amplifiers.
Embedded systems: Basic understanding how microprocessors/microcontrollers work. (Basic knowledge
of operation of specific of Arduino-based boards, Raspberry Pi boards and other development boards
supporting Wi-Fi and physically available at Braude would be preferable, but not required)
Programming: basic understanding of C (Additional specific languages like C#, Python, Java are expected
to be learned in case of need)
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4.1. Name: loT based Audio Spectrum Analyzer

4.2 Field: Embedded systems, audio signals acquisition, digital signal processing, loT communication
means

4.3 Short description

Microphone is connected (by using proper analog amplifier) to microcontroller board. This board
provides digitization and storage of the audio signal registered by a microphone. In a due time
spectrum of a digitized signal is calculated and, by using Wi-Fi means is sent to the IoT cloud.
Graphical presentation of this spectrum can be seen by any PC, tablet or smartphone connected
to the Internet by using loT techniques. In case spectrum of a predefined shape arrived (for
example dog’ barking) alarm is to be raised.

4.4 Knowledge required:
Analog Electronics: how to design and build microphone amplifiers.
Embedded systems: Basic understanding how microprocessors/microcontrollers work (Basic
knowledge of operation of specific of Arduino-based boards, Raspberry Pi boards and other
development boards supporting Wi-Fi and physically available at Braude would be preferable,
but not required)
Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)

5.1. Stereo Camera XYZ Finder

5.2 Field: Embedded systems, Digital Camera, Image Processing
5.3 Short description

Two Digital cameras are connected to the Raspberry Pi board. When a test object of the pre-
defined size, shape and color appears in the zone, seen by both cameras, 3D coordinates (XYZ) of
the text object are evaluated and reported. At least two Image processing algorithms are to be
implemented and compared.

5.4 Knowledge required:
Embedded systems: Basic understanding how microprocessors/microcontrollers work (basic
knowledge of operation of specific of Raspberry Pi board and Digital Cameras physically available
at Braude would be preferable, but not required)
Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)
Image Processing: knowledge of a basic Image processing algorithms is desirable but not a must.
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6.1. Camera Based Postural Stability Monitor

6.2. Field: Embedded systems, Digital Camera, Image Processing, Medical Device
6.3. Short description

Postural stability is defined as the ability of a human to maintain an upright position. Static
postural stability is when a person in a test is standing and not moving. A number of approaches
to monitor postural stability are known. Devices measuring postural stability are widely used in
hospitals. In this project postural stability will be measured by a digital camera. Additionally,
physical members attached to the body of the person in test will be used to improve reliability of
the monitoring.

6.4 Knowledge required:
Embedded systems: Basic understanding how Raspberry Pi board and Digital Camera physically
available at Braude operates would be preferable, but not required.
Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need). Alternatively, Android phones or tablet can be used.
Alternatively, USB camera connected to PC can be used.
Image Processing: knowledge of a basic Image processing algorithms is desirable but not a must.

For additional details and for a FULL list of the projects proposed by Dr. Samuel
Kosolapov, please send request by email to
ksamuel@braude.ac.il
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