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 Task  Description

 Disassembled PCBs, power electronics, and embedded systems for component-level analysis.

 Used tools such as BoardMapper to map circuit topology and identify system architecture.

 Conducted current and power measurements under load to validate performance claims.

 Evaluated app-based controls, load management, and renewable integration capabilities.

 Created comparison charts and indices evaluating both hardware and software features.

Item Description

Company BMW Group

Role Electronics Engineer Intern

Duration July 2025 – Present (Ongoing)

Location Munich, Bavaria, Germany (On-site)

https://github.com/mpek29/BMWInternReport2025
https://github.com/mpek29/BMWInternReport2025
https://github.com/mpek29/BMWInternReport2025
https://github.com/mpek29/BMWInternReport2025
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 Feature  Description

 5 green LEDs indicate battery charge level

 1 red LED lights up when the battery is critically low

 ON/OFF button for system control

 2 white LEDs light up when the system is ON

 2 blue LEDs light up in other situations

 Open-source & customizable

 Battery-powered devices, embedded systems, and monitoring applications

 Schematic  PCB Layout  3D

https://github.com/mpek29/BatteryLevelIndicator
https://github.com/mpek29/BatteryLevelIndicator
https://github.com/mpek29/BatteryLevelIndicator
https://github.com/mpek29/BatteryLevelIndicator
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 Feature  Description

 Adjust the speaker’s volume up and down

 Start or stop the music playback

 Activate pairing mode for easy device connection

 Only essential components for simplicity

 Open-source & customizable

 Embedded in DIY Bluetooth speakers, home automation systems

 Follows Adafruit’s standard PCB footprint

 Schematic  PCB Layout  3D

https://github.com/mpek29/BluetoothSpeakerKeyboard
https://github.com/mpek29/BluetoothSpeakerKeyboard
https://github.com/mpek29/BluetoothSpeakerKeyboard
https://github.com/mpek29/BluetoothSpeakerKeyboard
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 Task  Description

 Used diagnostic tools and error codes to identify root causes of system faults.

 Analyzed ECUs to generate schematics and understand embedded system behavior.

 Executed component replacement and PCB rework to restore functionality.

 Designed Arduino-based CAN bus simulators to replicate real operating conditions.

 Produced detailed technical reports on repairs and recurring failure modes.

Item Description

Company Breizelec

Role Assistant Electronics Engineer Intern

Duration July 2024 – January 2025 (7 months)

Location Châteaulin, Bretagne, France (On-site)

https://github.com/mpek29/BreizelecInternReport2024
https://github.com/mpek29/BreizelecInternReport2024
https://github.com/mpek29/BreizelecInternReport2024
https://github.com/mpek29/BreizelecInternReport2024
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 Feature  Description

 Compatible with the ESP32-WROOM-32E module

 JST-SM & JST-SH for easy connections

 Supports 3.3V

 Access to key GPIO pins for seamless integration

 Decoupling capacitors for signal stability

 Open-source & customizable

 IoT, embedded systems, automation, robotics, rapid prototyping

 Schematic  PCB Layout  3D

https://github.com/mpek29/Esp32InterfacePcb
https://github.com/mpek29/Esp32InterfacePcb
https://github.com/mpek29/Esp32InterfacePcb
https://github.com/mpek29/Esp32InterfacePcb
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 Feature  Description

 4.8V - 15V

 3.3V (�xed)

 AMS1117-3.3

 JST-PH (Input Voltage)

 JST-PH (3.3V Output)

 4 decoupling capacitors for stability

 Open-source & customizable

 Powering 3.3V embedded systems, IoT devices, and sensors

 Schematic  PCB Layout  3D

https://github.com/mpek29/HV2LV-PowerJST
https://github.com/mpek29/HV2LV-PowerJST
https://github.com/mpek29/HV2LV-PowerJST
https://github.com/mpek29/HV2LV-PowerJST
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 Feature  Description

 5V - 12V

 N-channel MOSFET for power control

 Shunt resistor + Operational ampli�er

 Wheatstone bridge + Instrumentation ampli�er

 Compatible with  and 

 Open-source & customizable

 Thermal control projects, embedded systems, temperature regulation

 Schematic  PCB Layout  3D View

Pin Function

VIN Main power input

GND Ground

HEAT_CTRL PWM signal to activate heating

CURR_SENSE Ampli�ed output of current measurement

TEMP_SENSE Ampli�ed output of temperature measurement

https://github.com/mpek29/HeaterControl-Shield
https://github.com/mpek29/HeaterControl-Shield
https://github.com/mpek29/HeaterControl-Shield
https://github.com/mpek29/HeaterControl-Shield
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 Feature  Description

 Accepts standard I2S digital audio format

 Class-D ampli�er delivering up to 

 JST-SH for I2S input, JST-PH for speaker output

 Operates from 

 Class-D architecture with built-in thermal & overcurrent protection

 Fully designed in KiCad, optimized for easy manufacturing

 Schematic  PCB Layout  3D

https://github.com/mpek29/Max98357I2SAmp
https://github.com/mpek29/Max98357I2SAmp
https://github.com/mpek29/Max98357I2SAmp
https://github.com/mpek29/Max98357I2SAmp
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 Feature  Description

 Micro USB (  power &  data)

 JST-PH (  higher current capacity)

 JST-SH (  small form factor)

  Open-source &  customizable

  Power distribution,  sensor connections,  embedded systems

 Schematic  PCB Layout  3D

https://github.com/mpek29/MicroUSB2JST
https://github.com/mpek29/MicroUSB2JST
https://github.com/mpek29/MicroUSB2JST
https://github.com/mpek29/MicroUSB2JST




• 

• 

• 

 Feature  Description

 Micro-USB (for PC connection)

 TX, RX, DTR

 3.3V & 5V selectable output

 JST-SH & JST-PH connectors for easy integration

 Decoupling capacitors for stability

 Open-source & customizable

 Debugging & Programming microcontrollers, IoT device communication, serial data transfer

 Schematic  PCB Layout  3D

https://github.com/mpek29/UsbUartBridge
https://github.com/mpek29/UsbUartBridge
https://github.com/mpek29/UsbUartBridge
https://github.com/mpek29/UsbUartBridge
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 Feature  Description

 Implements syndrome calculation, Berlekamp-Massey algorithm, Chien Search

 Supports Avalon-MM or Avalon-ST as needed

 Modular, synthesizable VHDL code

 Controlled by an Avalon master processor

 Comes with a simulation testbench for functional validation

 Optimized for 25 MHz operation on DE0-CV

 Integrated via Qsys / Platform Designer

 Fully modi�able and extensible HDL source code

 Internal Architecture  Qsys Integration

https://github.com/mpek29/BCHDecoderVHDL
https://github.com/mpek29/BCHDecoderVHDL
https://github.com/mpek29/BCHDecoderVHDL
https://github.com/mpek29/BCHDecoderVHDL


BCHDecoderVHDL/

├── ip/                  
│   └── BCH/                
│       ├── bch.vhd         # VHDL source files
│       └── simulation/     # VHDL testbenches
├── DE0_CV.qpf              # Quartus project file
├── software/               # Scripts or files related to software development

• 

• 

• 
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 Feature  Description

 Modeling of the control system with a state graph

 De�nition of transitions between states

 Simpli�cation of logical equations

 Use of D �ip-�ops and logic gates

 Veri�cation of behavior through simulation

 State Graph  Transition Table  Logic Circuit

https://github.com/mpek29/StateMachineSafe
https://github.com/mpek29/StateMachineSafe
https://github.com/mpek29/StateMachineSafe
https://github.com/mpek29/StateMachineSafe
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Feature Original Module Reverse-Engineered Version

 PCB Design Proprietary Open-source & customizable

 Input Voltage 4.8V - 15V 4.8V - 15V

 Output Voltage 3.3V (�xed) 3.3V (�xed)

 Max Current 1500 mA 1500 mA

 Regulator Chip AMS1117-3.3 AMS1117-3.3

 Mechanical Drawing

 Reverse-Engineered

Schematic
N/A

https://github.com/mpek29/AMS1117DC3V3
https://github.com/mpek29/AMS1117DC3V3
https://github.com/mpek29/AMS1117DC3V3
https://github.com/mpek29/AMS1117DC3V3
https://fr.aliexpress.com/item/1005006783027108.html
https://fr.aliexpress.com/item/1005006783027108.html


Feature Original Module Reverse-Engineered Version

 Photo

Pin Description

VIN Input Voltage (4.8V - 15V)

GND Ground

VOUT Regulated 3.3V Output
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Feature Original Module Reverse-Engineered Version

 PCB Design Proprietary Open-source & customizable

 USB Connector Micro USB Micro USB

 Chipset CP2102 CP2102

 Pin Mapping 6-Pin UART TTL 6-Pin UART TTL

 Supported Voltage 3.3V / 5V 3.3V / 5V

 Mechanical

Drawing

https://github.com/mpek29/CP2102USB2UART
https://github.com/mpek29/CP2102USB2UART
https://github.com/mpek29/CP2102USB2UART
https://github.com/mpek29/CP2102USB2UART
https://fr.aliexpress.com/item/1005006975725106.html
https://fr.aliexpress.com/item/1005006975725106.html


Feature Original Module Reverse-Engineered Version

 Reverse-

Engineered Schematic
N/A

 Photo

CP2102 Pin Description

TXD Transmit Data

RXD Receive Data

GND Ground

3V3 3.3V Power Output

5V 5V Power Output

DTR Data Terminal Ready
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Feature Original Module Reverse-Engineered Version

 PCB Design Proprietary Open-source & customizable

 Connector Type Micro USB Micro USB

 Pin Mapping Standard DIP Standard DIP

 Mechanical Drawing

 Reverse-Engineered

Schematic
N/A

https://github.com/mpek29/MicroUSB2DIP
https://github.com/mpek29/MicroUSB2DIP
https://github.com/mpek29/MicroUSB2DIP
https://github.com/mpek29/MicroUSB2DIP
https://fr.aliexpress.com/item/32947889760.html
https://fr.aliexpress.com/item/32947889760.html


Feature Original Module Reverse-Engineered Version

 Photo

Pin Function

VBUS +5V

D- Data -

D+ Data +

ID Mode detect (A: GND, B: Open)

GND Ground
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 Feature  Description

 Second-order analog �lter

 233 Hz (typical vuvuzela frequency)

� Maintains speech clarity

 Resistors, capacitors, and operational ampli�ers

 Jupyter Notebook, LTSpice

� Assembled and tested in real conditions

 Analog audio signal

 Cleaned audio signal with reduced vuvuzela noise

 Audio signal processing, speech enhancement, noise reduction

 LTSpice Circuit  Simulation

https://github.com/mpek29/AntiVuvuzelaFilter
https://github.com/mpek29/AntiVuvuzelaFilter
https://github.com/mpek29/AntiVuvuzelaFilter
https://github.com/mpek29/AntiVuvuzelaFilter
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 Feature  Description

 Implements direct sequence spread spectrum transmission

 Evaluate system performance in different noise conditions

 Study system robustness against intentional interference

 Test DSSS communication over an acoustic channel

 Full implementation and documentation in Python

 Signal Spreading  Performance Evaluation  Acoustic Transmission

/spread-spectrum-transmission

│── notebooks/
│ ├── 01_transmitter.ipynb # DSSS transmitter implementation
│ ├── 02_receiver.ipynb # DSSS receiver implementation
│ ├── 03_awgn_channel.ipynb # AWGN channel simulation
│ ├── 04_performance.ipynb # Performance evaluation (BER, SNR)
│ ├── 05_jamming.ipynb # Jamming impact analysis
│ ├── 06_dbpsk.ipynb # DBPSK implementation
│ ├── 07_audio_transmission.ipynb # Audio experimentation
│── src/
│ ├── dsp_utils.py # Signal processing utilities
│ ├── modulation.py # Implementation of BPSK and DBPSK modulations
│ ├── spreading.py # Spread sequence generation
│ ├── filtering.py # RRC filters and delay compensation
│── data/
│ ├── audio/ # Audio signals recorded for testing
│ ├── parameters/ # Transmission parameters saved
│ ├── images/ # Images used for transmission
│── results/
│ ├── figures/ # Graphics generated (spectrograms, BER, etc.)
│ ├── logs/ # Experiment results
│── README.md # Project documentation
│── requirements.txt # Libraries required (numpy, scipy, matplotlib...)
│── environment.yml # Jupyter configuration file

https://github.com/mpek29/DirectSequenceSpreadSpectrum
https://github.com/mpek29/DirectSequenceSpreadSpectrum
https://github.com/mpek29/DirectSequenceSpreadSpectrum
https://github.com/mpek29/DirectSequenceSpreadSpectrum


• 

• 
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 Feature  Description

 Combination of two distinct tones per key

 Detects and determines the key pressed

 Removes DTMF tones while preserving speech

 Projects signals into a vector space for analysis

 Works with recorded audio samples

 Fully customizable and modi�able

 Frequency Vector Representation  Euclidean Projection  Filtering

https://github.com/mpek29/DtmfCodeAnalyzer
https://github.com/mpek29/DtmfCodeAnalyzer
https://github.com/mpek29/DtmfCodeAnalyzer
https://github.com/mpek29/DtmfCodeAnalyzer




 Feature  Description

 Automatically detects morphological features from raw images

 Applies different analysis routines for each nematode coiling level

 Calculates length, width, area, tail geometry, and more

 Uses OpenCV , skimage , PIL , and matplotlib  for preprocessing and visualization

 Saves results as structured tables using pandas

nematode_morpho_analyzer/

├── data/                     # Input images and metadata
│   ├── level1/
│   ├── level2/
│   └── level3/
├── outputs/                  # Results (CSV files, annotated images)
├── src/                      # Main source code
│   └── main.py               # Main entry point
├── assets/                  # Documentation assets (e.g., images)
│   └── img/
├── requirements.txt         # Python dependencies
└── README.md

Image ID Coiling Level Length (px) Avg Width (px) Tail Shape Area (px²)

sample001.png Level 1 435 28.5 tapered 8120

sample002.png Level 3 310 35.2 rounded 8904

https://github.com/mpek29/NematodeMorphoAnalyzer
https://github.com/mpek29/NematodeMorphoAnalyzer
https://github.com/mpek29/NematodeMorphoAnalyzer
https://github.com/mpek29/NematodeMorphoAnalyzer
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 Feature  Description

 Modulation type (QAM/PSK), SNR, number of subcarriers, symbol duration

 IFFT processing, cyclic pre�x insertion, signal vector construction

 Additive white Gaussian noise based on speci�ed SNR

 Impulse response modeling and convolution with variable echo amplitudes

 Simulate timing offsets and evaluate simple synchronization strategies

 CCDF evaluation and visualization of PAPR distributions

 Reduce PAPR using nonlinear clipping with tunable thresholds

 Simple frequency-domain channel equalization

 Constellations, histograms, power spectral density, PAPR curves

 OFDM Signal  Histograms  Constellation

• 

• 

• 

• 

• 

• 

• 

• numpy scipy matplotlib notebook

• 

https://github.com/mpek29/OFDMSystemSim
https://github.com/mpek29/OFDMSystemSim
https://github.com/mpek29/OFDMSystemSim
https://github.com/mpek29/OFDMSystemSim
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Feature Details

 Battery charge management and voltage conversion for ESP32

 Managed by ESP32 for wireless audio streaming

 Developed using the Espressif audio framework

 I2S communication with MAX98357 ampli�er

 Designed for ease of repair and durability

https://github.com/mpek29/JBL-Flip-3-Emulator
https://github.com/mpek29/JBL-Flip-3-Emulator
https://github.com/mpek29/JBL-Flip-3-Emulator
https://github.com/mpek29/JBL-Flip-3-Emulator
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 Feature  Description

 Read/write values and generate PWM signals.

 Manage timers TIM2 to TIM5 for button presses.

 Use interrupts for LED blinking and button actions.

 Communicate with the Nucleo board via serial.

 Retrieve temperature from the LM75 sensor and interact with MMA7660 accelerometer.

 Control an LCD display using SPI.

 Read potentiometer angles through ADC.

https://github.com/mpek29/NucleoF411RE-ApplicationShield
https://github.com/mpek29/NucleoF411RE-ApplicationShield
https://github.com/mpek29/NucleoF411RE-ApplicationShield
https://github.com/mpek29/NucleoF411RE-ApplicationShield




 NucleoF411RE-ApplicationShield/

├──  Core/

│   ├── main.c        # Main firmware loop
│   ├── gpio.c        # GPIO handling and PWM
│   ├── timers.c      # Timer management
│   ├── interrupts.c  # Interrupt handling
│   ├── serial.c      # Serial communication control
│   ├── i2c.c         # I2C communication
│   ├── spi.c         # SPI communication for LCD
│   ├── adc.c         # ADC handling
├──  Drivers/        # Nucleo HAL libraries

├──  Inc/           # Header files

├──  Assets/        # UI elements, example configurations

└── README.md         # This file
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Feature Description

 GPIO + PWM Use gpio  and ledc  drivers for digital and PWM control.

 Timer Support Use esp_timer  or hardware timers for time-based events.

 GPIO Interrupts Use gpio_install_isr_service  for handling input events.

 UART Communication Full duplex serial with uart_driver_install() .

 I2C Sensors Read LM75 temp sensor, MMA7660 accelerometer via I2C.

 SPI LCD Display sensor or system data using SPI LCD.

 ADC Readings Use adc1_get_raw()  with calibration for accurate values.

https://github.com/mpek29/UnoD1R32-ApplicationShield
https://github.com/mpek29/UnoD1R32-ApplicationShield
https://github.com/mpek29/UnoD1R32-ApplicationShield
https://github.com/mpek29/UnoD1R32-ApplicationShield




uno-d1-r32-appshield/

├── main/
│ ├── main.c # Main firmware entry point
│ ├── gpio_ctrl.c # GPIO and PWM control logic
│ ├── adc_ctrl.c # Analog input handling
│ ├── timer_ctrl.c # Software/hardware timer handling
│ ├── uart_comm.c # UART interface
│ ├── i2c_ctrl.c # I2C communication
│ ├── spi_display.c # LCD SPI control
│ └── include/ # Header files
├── components/ # Optional external libs
├── assets/ # Images, config files, schematics
├── CMakeLists.txt
└── README.md
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https://github.com/RomainFauvel/AntUpRising
https://github.com/RomainFauvel/AntUpRising
https://github.com/RomainFauvel/AntUpRising
https://github.com/RomainFauvel/AntUpRising
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Position Original Annotated

• 

• 

◦ opencv-python

◦ lxml

https://github.com/mpek29/BoardMapper
https://github.com/mpek29/BoardMapper
https://github.com/mpek29/BoardMapper
https://github.com/mpek29/BoardMapper


◦ 

◦ top.png bottom.png input

◦ 

◦ top.png

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

◦ top.png top.xml

◦ bottom.png bottom.xml

◦ top.xml bottom.xml input

◦ setup_and_run.bat

◦ 

chmod +x script.sh

./script.sh

◦ output

▪ top_annotated.png

▪ bottom_annotated.png

https://github.com/HumanSignal/labelImg/releases
https://github.com/HumanSignal/labelImg/releases
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https://github.com/mpek29/CubeCourse2D
https://github.com/mpek29/CubeCourse2D
https://github.com/mpek29/CubeCourse2D
https://github.com/mpek29/CubeCourse2D
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 Feature  Description

 JSON-based musical score

 Generated music from JSON

 Partial (�nal phase not fully completed)

 Emphasizes best coding practices

 Promotes unit testing for reliability

 Encourages well-documented code for maintainability

MiniMusicSoftware/

├── Cargo.lock
├── Cargo.toml
├── README.md
├── structure.txt
├── assets/                    # Documentation images
│   └── img/
│       └── main.png
├── file/                      # Musical data files
│   ├── json/
│   │   ├── Child_In_Time.json
│   │   ├── instruments.json
│   │   └── Isnt_she_lovely.json
│   ├── mid/
│   │   └── Isnt_she_lovely.mid
│   └── wav/
│       ├── audio.wav
│       ├── Child_In_Time.wav
│       ├── organ.wav
│       ├── save_wav_test.wav
│       ├── sound_track_test.wav
│       └── test.wav
├── src/                       # Core source code
│   ├── instrument.rs
│   ├── lib.rs
│   ├── main.rs
│   ├── note.rs
│   └── sound_track.rs
├── tests/                     # Integration tests
│   └── integration.rs
└── target/                    # Build output (generated by Cargo)

https://github.com/mpek29/MiniMusicSoftware
https://github.com/mpek29/MiniMusicSoftware
https://github.com/mpek29/MiniMusicSoftware
https://github.com/mpek29/MiniMusicSoftware
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 Feature  Description

 Strategic Decision-Making Simulation

 Players make decisions each day affecting country parameters

 Key indicators �uctuate based on player actions

 The country collapses if the population reaches 0

 Resume previous games using saved �les

 Compare results with previous local games

 Track country status evolution over time

 Main Menu  In-Game Statistics  Endgame Rankings

https://github.com/mpek29/VATN-WaterGame
https://github.com/mpek29/VATN-WaterGame
https://github.com/mpek29/VATN-WaterGame
https://github.com/mpek29/VATN-WaterGame
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 Feature  Description

 Store and organize details about professional cyclists

 Link riders to their respective World Tour teams

 Perform complex queries to extract meaningful insights

 Ensure e�cient and scalable data structure

 Fully functional within an SQLite environment

 Visualize table relationships for better understanding

https://github.com/mpek29/WorldTourRidersDatabase
https://github.com/mpek29/WorldTourRidersDatabase
https://github.com/mpek29/WorldTourRidersDatabase
https://github.com/mpek29/WorldTourRidersDatabase
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https://github.com/mpek29/ZEthyDex
https://github.com/mpek29/ZEthyDex
https://github.com/mpek29/ZEthyDex
https://github.com/mpek29/ZEthyDex
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https://github.com/mpek29/learning
https://github.com/mpek29/learning
https://github.com/mpek29/learning
https://github.com/mpek29/learning
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body.tex

https://github.com/mpek29/mpek29-latex-template
https://github.com/mpek29/mpek29-latex-template
https://github.com/mpek29/mpek29-latex-template
https://github.com/mpek29/mpek29-latex-template
https://florianpasco.com/learning/innovation/use_template_sharelatex/
https://florianpasco.com/learning/innovation/use_template_sharelatex/



