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Scholar and student group participation: Biology, Chemustry, Amateur radio, Electronics, Astronomy optics and telescopes,
Physics, Mathematics, Karting crafting and racing, Einstein theories of relativity, Semiconductor devices workout and study,
Cruuantum physics and electronics, Scientific instrumentation, Study of laser created plasma and its X-ray emission, Computing
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CPU, MCU, SoC, OS and programming languages used to gain professional experience in the time
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CPU frequency [MHz]

CPU, MCU, SoC and system performance used to gain professional experience (CPU frequency vs. RAM size)
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Devices, MCUs and SoCs used to gain professional experience in embedded systems
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8,10.201 5 Linksys WRTI9ACS Haih/g/n/ s
1.1.2013|D-Lisk DIR-860L 14 [B0210a/b/g/ s
112,205 Linksys WRV34G [szabg IxUART, miniCA, [TAG)

1.12.2005 |Linksys WRTSGS v.10) [pozaansg 15U ART, JTAG,
1.3.2005 WAL 1xUART]

2ulIART, JTAG
13l ART, ITAGH

| ) . R ] b SPL 120, 125, ADC, GPIO
[mopwir JLaos UART, 5P, 12, 125, ADC, GPIO, UEXT, Reln]

14,2001 [STMI2W RF Cortrol Kit [sTMicrocloctroeics STM 3L [Cortes Maena] a8 ey | 25K [aizass 3alIART, JSPI, 5120, ADMC, DAC, GPICH
142001 | Atrmel AV Raven Kit ATmegad290P + ATmegal 2841 + ATSGREZ{1+ 1 AVR-S 20| zouekE]  3asizses| | ETERER] 1 LED, GPICY
142011 Amel ATmepal2SREAL-EK il ATmcgal ZHRFAL AVR-S 16kA) [niz154 2xUART, 10-bie ADC, SPL, TWL, GPIO, JTAG, Amennsd
TI2006 O limex STMA2-EA407 ETMicrelectromcs STMIZF0TAGTE Cormex M4 I ME.B 1 1 1+1-0eg usl), GaLUART, 3a5PL, 3x120, 2xCAN, 3xADC, 2xDAC, UEXT, GPIC, [TAC)
1102016 Climses STMA2-HAS [srMrockeetranics SIMA2E40SRG lcarnes M4 190k | 1 1410 BxLIART, 3xSP1, 3020, 23CAN, 38ADC, 250AC, SDI0, GPIO, [TAG
l.E.ZEIIJINIF mbued INKPLPC!ITEB o M3 Ak B S512KB 1 1oy 4xUART, CAN 20, 3SP1/SSP, 3120, 125, ADRC, DA, GPICY, [TAL
1.8.2010[Olimes STM32-LCD [T Miceneleetmonics STMIIFIGZE Cores M3 ey | s12K0| 1-ong LED, uSDy MME, 3UEXT, [TAG
l.!.EEIIIJiDl'm)u STMAZ-P10G hmmhmmmjzﬂunm Coriex M3 i 2k B 128k B 1+ L-dev CAMN, 2xI20, ZxADC 12 hit, 3xUART, 26511, GPIO, UEXT, | TAG]
19.1.2009|STMicroeloaimris STMIZINE-EVAL/A  [STMicrcketranics STMAZFI03ZETS Cories M3 72 1 6 1 LTI, uSTy, 2xRS23E, CAN 240, 125, GPIO, [TAG]
142008 [ Uil .’i'I'Mr‘l'IEBH.I:I- ﬂmummwms-miu MAVR-B 'IISI Ak B 128k B 2xUART, SIM, 120, 'TW1, A.IJC_E'['IL'I,_ITM
14,2000 |Calimes MSP430-P1232M 1 MSPAIF) 232 MSPAM 1 | DIKT ZaUART, 2:8M, 3130, ADC, GPIG, [TAG]
192017 [STMicrockcimomes STM32F4290-1ISC0 pTilmxkchmFFM3ﬂ:429?:m Coriex M4 180 I6O0ERB + HI 2 1 1+1-04g LED, MEMS, BxUSIART, 6e5P1, 5xl20, 3aADC, 2500A0C, GO, ST-LINK]

L A2008 [STMicroeleomonics Nuoceo-64 ST 321433 IS']'.'ulicmluu'nniu STMAMAMRCTEMT (UL Comex M &0 :'MBLEI 254k 1 dulUSART, 3120, 125, 3aSPL, CAMN, ADC, 2xD0AC, GPIO, $T-Link, Ardwino)
19200 7 [STMicrockecmomes STMES-Discovery IhT.?-Il:rmlctthTMRl‘le'\'LTﬁ Cories M4 I 4HRH 23hk.B I MEMS, 53U BART, 3x8P1, 212, 4xADC, 2xDAC, GPIO, ST-LINK]
L1200 mes Climesinao-STA 32 bThlmkmmmﬁZfll‘GEHTﬁ Corex M3 TY 2B 128k B 1+ 1-dev CAN, 2020, ZxADMC 12 bit, 3xUART, 22501, GO, UEXT, [TAG)
LA2018 [STMicroclearanics Noden-64 STMIZF0T2 I'.ﬁ“ﬂlk-mhmuiu STMAMOTIRET Corex M ag 1nk E| 1HKR 1 4xUUSART, 2x12C, 28PL CAN, AR, GPIO, Omn-hoard 57T-Link, Andusin
LA2014|5TMicrochectronics STM32 Value Discovery l&T.".Ii:m:lrmmFFMRFIIIIH.HTﬁH i M3 24 HKBI 128k B 3xlART, 2x120, 25571, ADEC, GO, On-boand ST-Link]

L A2 Climses. AVR-TA2ZU (Lennand o) Armel ATMEGAIZLE AVR-H 11y E,Srﬁﬂl 2K 1 -dev UART, SP1, 12C, TWT, ADC, GPICN
ld.zlllﬂl{}llh'rn Olimeing- 32004 Ml ATMEGAZU AVER-E 11y 3.5{|HBI AZKB 1-dhev UART, SP1, 12C, TW1, ADC, GPIO, Andaing laoud
I.l.'!l'llﬂ[{‘th'rbu Climiexing-nenes + -ha Aenel ATMEGAI2LS AVR-H 1 Z,Sr.KEI I2KB 1-dev UART, 5P 120, TW, ADC, GO, Baneny
e , AL | | lhie 1542011 LISCH 2-way moging and TOA, 59, GIFIO, Inemal chip anonel




TIOBE index of popularity and programming languages used to gain professional experience

Ranked by TIOBE index of the popularity | TIOBE Index for Dec '20/*19 | Long Term History {recorded by TIOBE) Programming languages used
; & b >
I:'";'J-:;J":'::;:‘f-‘ The “:"".':rr of the : ;:_ E -5'_2 % :5: % % = % % % Used in various projects (Year, CPU, OS5, SW, Usage)
I = = =]
{ 19,17, 08 ] 2 | 2 2 1 ] 1 ] 1 '83-"20, MOCGBOOS MOS 6502 MCo80x0y xB6-64/x51 / AVR-8/SAM 9260/ EP932/ AVR-32/E1-32/ ARM Conex
o M3/ M4/ AT AR, FW/ MDOS/ MS-DOS/ Wind owsO8-9) Unix / QN X/ Linux /e OS5/ uSmare(5/ Free RTOS S ChibiC%
Java 15, '05 2 1 2 1 2 3 29 "03-'20, %B6-64,/MIPS32, Xscale/ TC65/E1-32/ ARM Corex AT/ A8,
W Wind ow s, Mac-C5/ Linus, (3501 Eclipse,/ Wb staff
Python 20, '18, "10, '07 L : 3 3 5 [ T 2 13 - - "03-"20, xB6-04/ MIPS32/ Kscale/ ARM Corex AT/ AR, Windows, Linux, Web staff
{ 3 | " | ; ) . - " " a N0, RA000/ ERS-210, Aperios, FW for AIBO robos, RoboCup 2001 ; 00020, s@6-64, Windows/ Linux, €44
Builder/ Eclipse; "10) *20n, Armel AVR Bbit/ AtMepad2U4 ARM Corex M3/ M4, PW, Arduino
=2 - L] - 5 5 + 5 ] 111 - - - 13-"018, x86, Windows, Web staff; "10-'11, Teklogix 733, Windows CE
Visual Basic fi f OO0, xBG-04, Windows, M5 Office, Scientific Caleulations
JavaScript "4 7 7 & R 10 10 T 15720, xB86-64 ARM Cortex AT/ A8, Windows, Mac-O8, Linux, Mode] S/ Web smff
FHFP "I ] ] r ] 4 4 19 OT-"20, w86/ MIPS32 Xscale/ ARM Cormex A7/ AH, Windows/ Linux, Web staff
R 0 16 9 14 A
SOL 0 'I g 95-103, xBo, Windows/ NT, Svbase SO/ Delphi/ C++ Bailder;
2 720, 86/ MIPS32/ Kecale/ ARM Corex AT/ A8, MySOQL/ Windows/ Linux, NET/PHP,/Web staff
Crroony 11 ‘ 22
"TOEG, MOCARO0 MOS 6502, FW/MIDOS; "B4-'89, 151 1123, RT-11; "88-"89, MOC680x0, O5-9/1 nix;
Asembly language 12 ; 14 W56 xB6. MS-DOS: 0308, E1-32, HyvNer8 / Linux
Swifi 13 10 10 15
Perl 14 h 20
Ruby 0 15 v ¥
Lo "1, 00 16 15
MATLAB - 17 - 17
Delphi/ Object Pascal 18 12 94403, x86, Windows, Delphi, Desktop Applications
Crhjectve-C 12,11 19 i 13 -
PL/SOL 20 ' 24
Transact-SC)L 13 25
Lisp 2 29 26 14 13 9 i 4 2 "Bi-"80, MOCGRR, O5-9,/ Unix; "87-"93, x86, M5-DOS Wndows, Acad
Fortran 32 31 21 | 14 13 14 3 5 T8-79, IBM System 360, Punched card OF, Scemtific Calculations
‘uda M M 23 21 16 1 3 9
Lua 43 14118, xB6-064, Wind ows, FEMM, Scientific Caloulations
Basic 'BE B, Apple 11, ROM /FID, Scemific Calculations
(hecam - - - - - - - - - - - - "BO-"03, T414/ TR0, - f Hebos, Oroen HW/SW Devdopment System
Parallel € 'B9-"03, T414,/TB, -/ Hebos, Own HW/3W Dievelopment System
Parallel Fortran - - . - } - - : - - "B9-"03, T414/ T8O, -, Scennfic Calculations
Focal "TB-"T9, CM -4, Punched tape O3, Scenntic Caloulagons

Because of the long professional life and great number of use cases used programming languages are compared to the index of popularity calculated by TIOBE. As can be seen
from the table, nine of the ten most popular programming languages were used back in time. Another ten used programming languages fall among the top fifty of TIOBE's lists for
the vear 2020. On the other hand almost all 20 programming languages used in time fall among the top fifty of TIOBE's lists for the last 35 years.



Own project: Adroid the Open S.T.E.A.M. robot platform (2024)




Own project: Multichannel Energy Metering (MEM) system and its test bench (2023)

Option 2

Olimexino-Nano-BAT

Option 1

Base test bench staff

12V/4A AC-DC adapter
or 45 LiPo Battery & Charger
and 5V DC-DC converter

MEM simple controller

ANG 6V/1A AC-AC adapigy]

Lime2-Server-128GB-SDD

mA

TPA3118 based class D
audio amplificr (mono)

Up to 3x boards

Trple low pass filters,
voltage and current control

Up to 3x INI]

10VA/230V

EL TST 10/006
/8V/1.25A or

ANG special 6VA transformer

3.2 inch color 240x320 pixels
TFT display module

PZEM-022 AC multi-meter]

or ATM90E32AS metering

Rotary encoder with push-on
switch EID11155-20-20F

All pemed sl
pofEesid DY ballefy




Own project: Unified Multicore Low Power IoT Platform (2023)
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Full color PicoDVI test on Raspberry Pi Pico, RP2040-PICO-PC and 5" TFT HDMI 800x480 display




Own project: Green Energy Monitoring Project (2020 — 2022)
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Green Energy Monitoring Application (Https/ WSS multithreaded local /global servers and HTML 5 web client staff)
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Eo012020 data logger and weather sensors Eo012020 serial protocol hacking System staff schematics

The project is started as supporting staff for the field installations of the wind turbines. The main idea was to capture weather information synchronously with the data from the
wind turbines working at different places on the field where Kintech Engineering’s Eol2020 data loggers were installed. In addition a special MPPT controller was planned to

operate the wind turbine and/or photovoltaic load. It was developed appropriate instrumentation and methodology for hacking Eol2020 serial protocol. As a result from successtul

work a new monitoring system was designed. It is based on Secure Web Sockets, Https, Express middleware, Node 1PC and consists of Node |5 multithreaded local and global
servers and HT'ML 5 client web application. There are plenty of |5 libraries responsible for system functioning but some of the most important once used for data processing and
visualization are OpenLayers framework & OpenStreetMap interactive maps, Highcharts |S charting framework, Regression-]S, SteelSeries Gauges and Rose Gauges. Captured
information from multiply installation sites is stored, processed and visualized in table and chart views, It can be monitored by many users simultaneously and recast later on.



Own project: Listen and play piano - web application for children (2021)
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Own project: Family Multi-Tree web application (2019 - 2020)
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FMTree application snapshots with loaded public data for family tree of Vasil Levski e

This software is implemented thanks to Data-Driven Documents (d3.js) library, OpenLayers dynamic maps framework, OpenStreetMap foundation & contributors, d3.js timeline
chart by Genscape Inc. and many other libraries and demos. It is written with HTML 5, JavaScript, CSS and works well on almost all modern browsers, locally with data file loaded
directly and globally via web server over Internet. Private data can be secured by using local files only or protected Internet place. The application uses CSV or JSON formatted data
files to present advanced multitree charts, In addition to the chart, interactive world map and timeline are presented as well. An application for converting images to Data URL is
also developed to help the users to deal with text only data. Final multitrees can be exported as high resolution images for publishing and/or printing.



Doctoral dissertation: mathematical support, paper and presentation design and work out (2018 - 2019)
Subject: Ethnobotany and ethnopharmacology — ethnobotanical analysis, sustainable use of medicinal plants
in the Rhodopes and testing ethnopharmacological data on the reptile Potentilla reptans L. (family Rosaceae)
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The assistance provided is in the final phase of the preparation of the doctoral dissertation in the field of ethnobotany and ethnopharmacology. It was expressed in the mathematical
processing of the data, their presentation as tables and charts, the preparation of the final print out, the design and work out of the printed abstract and the presentation. In addition,
a new method for presenting the data in the form of nomograms was proposed and implemented. Assistance in the preparation of several articles was also provided later on.,



Work in progress: GPS/LPS solution for EGPR (2015 = 2020)
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GPS support for Easy Ground Penetrating Radar based on USB GPS dongle

Omne of the latest implementations is related to the GPS localization based on a USB GPS dongle and data written in the SEG-Y files. As a consequence of this, the idea of precise
positioning was further developed towards the use of RTK GPS based on modules like ZED-F9P of U-blox. The idea of mounting of the GPR on a remote-controlled mobile
device was also floated. For better vehicle control stereo camera and FPV Goggles are proposed. The camera vision can be combined with EGPR application view in the Linux box
and broadcasted for observation by many people. Optionally the video can be saved for later review.



Work in progress: GPR control solution for EGPR (2015 - 2020)
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GPR control simulation (LTspace IV) and measured (TDS 640A) results Olimex STM32-H405 based GPR control prototype

The GPR control solution was investigated and couple of implementations were tested. The latest and the best one was simulated in LTspace IV, prototyped and tested with
500MHz TDS 640A oscilloscope. The simple hardware and the good software control implemented on STM32F405 MCU makes it possible to create extremely tlexible and really
casy controlled GPR even mula f'rL'(]u[.:nc}' one.



Wortk in progress: Multi-frequency solution for EGPR (2015 - 2020)
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Multi frequency GPR solution with dipole antennas (up to 300 MHz) was investigated, implemented and tested. It was found a couple of problems like the quality of the saw tooth
signal and big noise in the receiver stage. Nevertheless, mechanical solution was assessed as good enough for the later usage. In addition, a 500MHz semi-elliptical antenna with a
resistive load was investigated and evaluated as a very good solution for a 500 MHz GPR. Meanwhile, the possibility of short pulse generation directly from the MCU was explored.
Several candidates manufactured by ST Microelectronics were identified like STM32F334 and STM32(G 474 having timers with picosecond resolution (217ps and 184ps respectively).
Both they are Cortex-M4 32-bit MCU+FPU working up to 72 MHz and 170 MHz respectively. The disadvantages are the low performance of STM32F334 and the difficult delivery
of STM32G474 chips in small quantities, Other problem that should be solved is the signal amplification to reach required power,



Own project: Easy Ground Penetrating Radar (2015 - 2018)
Complex co-design: Components, interconnections and casing
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I'wo Linux boxes were finally assembled. Setious attention was also paid to the heat transfer in order to prevent overheating of the interior. The software was built and installed.
Final long term high load functional tests was executed and finished successfully. The application controller was connected to EASYRAD’s GPR and all the system was tested and
found to be working as expected. Unfortunately, EASYRAD’s GPR was fried at battery charging and collaboration with its developer was discontinued.



Own project: Easy Ground Penetrating Radar (2015 - 2018)
Complex co-design: PCB, mechanical and casing
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PCBs, panels, labels and other staff development (Eagle, AutoCAD and Corel Draw) and production (incl. laser/water cutting)

The complex co-design of all electrical and mechanical components was carefully executed with particular attention to functionality and third-party manufacturability in small
quantities on an acceptable price. In design stage was used Eagle, AutoCAD and Corel Draw SW packages. At production were used modern technologies like plastic foil
pﬂﬂt:] s, laser, water cutting etc. Serious attention was also paid to the interior and exterior aesthetics without making any compromises with functionality.



Own project: Easy Ground Penetrating Radar (2015 — 2018)
Investigation of hardware reliability with long term high load functional testing methodology

CPU, PMU and battery power and temperature characteristics of A20-OLinuXino-LIME2-eMMC (HW rev. E) based embeddable system
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Investigation of hardware reliability was done with long term high load functional testing methodology applied mainly to the Linux box based on A20-OLinuXino-LIME2-eMMC
(HW rev. E). It was found problems with the heat transfer causing interior overheating and system crashes. That is why metal case was chosen and special passive cooling system
was designed and tested. Massive heat-conductor was used to take away the heat from all hot chips on the board to the case. Thermal paste and a special thermal self-adhesive film,
both with high quality, were used to improve the contact with the chips and the case.



Own project: Easy Ground Penetrating Radar (2015 - 2018)
Reapplied: Complex co-design and Long term high load functional testing methodology
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[t was started common project for development of flexible and contemporary GPR platform in cooperation with EASYRAD, developer and producer of series of such devices. It
was planned that the mechanical design and analog components would remain as they were originally, but the digital ones had to be developed from scratch. Distributed architecture
was chosen based on STM32F405 MCU /ChibiOS for the real time tasks, A20-OLinuXino-LIME2-eMMC/Linux for the server staff and tablet or laptop with any OS for the client
staff. Software is planned to be written on C, JavaScript and HTML 5 and to be based on Secure Web Sockets, Https for both server and client staff. Single and two dimensional
Local Positioning System (1D /2D LPS) and 2D/3D visualisation would also be a part of the future development. Production and sales prices can double at most.
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How To projects (2015 = 2020)

Development, testing, documenting: Written documentation and references
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An own Linux distribution is planned for EGPR project so investigation about appropriate building platform was started. Armbian was chosen and evaluated. While studying
customization details around A20-OLinuXino-LIME2-eMMC/Debian and adapting it to project requirements series of How-To notes were described. As a result, all notes and
progress were documented and shared. Many aspects including results of long term high load functional testing were discussed in corresponding forums. Later on while MacBook
Pro (15-inch, Late 2008) laptop and iPad-2 tablet were refurbished and improved all notes and progress were also described and shared as a How-To document.
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Advanced embedded projects (2015 - 2018)
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Performance measurement report

Advanced HTTP(S) and Web Sockets solution for embedded devices based on STM32F407 with Ethernet and ChibiOS$S

Olimex STM32-H405 & USB3300
Advanced High Speed USB communication solution for embedded devices based on STM32F405, ULPI, USB3300 with STM32Cube and FreeRTOS
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Performance measurement report

With respect to the forthcoming EGPR project HTTP(S) and Web Sockets services solution for embedded devices based on STM32F407 with Ethernet and ChibiOS was
implemented and evaluated. Software implementation was very close to the real project requirements and series of measurements was made. Performance result was assessed
carefully and the solution was rejected. For increasing of communication throughput USB high speed solution based on Olimex STM32-H405 & USB3300 ULPI chips are tested.
The results were much better than at LAN scenario but other staff was limiting again so STM32F405/ChibiOS, A20-OLinuXino-LIME2-eMMC/Linux solution was chosen.
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STM32Cube demo on STM32F4-Discovery/STM32-E407: USB Host, multi profile

STM32ZCube based demo for STM32ZF4-Discovery: USB Host, R/W files on MSC

Series of advanced embedded projects were developed while studying and evaluating Cortex-M4 MCU s like STM32F405/7. Olimex STM32-H405, STM32-E407 and ST STM32F4-
Discovery boards were used as hardware. Eclipse CDT, ChibiStudio, ChibiOS, STM32Cube, FreeRTOS and other mainly open source packages and libraries for Windows, Linux
and MacOS were used as software. Big number of open source projects and demos were also used to build and evaluate really advanced embedded projects. All they were
developed, discussed and shared with other people.
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Dalas 1-Wire Digital Thermometer

Digital Potentiometer Solutions
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Helpful software projects (2015 — 2017)
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Microchip Digital Potentiometers C Library (Tested in STM32F405 Chib

Dallas 1-Wire Digital Thermometers and Microchip Digital Potentiometers were rated as very useful devices for many use cases. Therefore, extensive research was done to find
good software libraries and projects supporting these devices. Unfortunately, the resources found did not satisfy our requirements, so we decided to make our own implementation.
Of course, the found projects are used and we respect their authors. Both projects were shared and used later on in other projects we worked on.

OS project)



Own project: Powerful wind generator and test suite (2014 — 2016)
Reapplied: Complex co-design and Long term high load functional testing methodology

Generator Construction Generator Implementation Generator Improvements
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[n addition to the described achievements, a prototype of a powerful (10 kW) DC/CD Up/Down converter was developed but not tested yet. Two generators were produced as
prototypes. Two pilot installations were also made (high-speed spiral turbine at 1860 m altitude near the Belmeken dam and low-speed turbine with H-Blades at 64 m altitude near
the town of Shabla). A couple of proposals for starting of generator production were also made but not accepted yet.



Own project: Powerful wind generator and test suite (2014 — 2016)
Long term high load functional testing methodology: generator and full-featured test suite
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In addition to the selected generator, a test bed was also developed. Both the generator and the test bed underwent a series of modifications and even a complete redesign, but in the
end a maximum power more than 5 kW was reached. Some of the successes include two variants each of the stator (melted and milled), the rotor (with massive and lightweight hub)
and the coils (60 and 120 turns). The test bed in its second version was redesigned from scratch, and the drive went from a DC motor to a high-frequency AC one controlled by a
special controller and powered by storage batteries. Three variants of the load resistor (DC with manual and electronic control, as well as three-phase AC) were also developed.
Several variants of the electronic data collection system and off-line data processing methodology were developed and used as well.



Own project: Powerful wind generator and test suite (2014 — 2015)
Complex co-design: 2D /3D dynamical electromagnetic and 3D mechanical modelling
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3-phase generator with axial flux ironless topology and permanent magnet excitation — modelled in 3D Maxwell and 3D AutoCAD Mechanical
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J-phase generator with concentrating transverse flux topology and permanent magnet excitation — modelled in 2D FEMM and 3D AutoCAD Mechanical

An own project for development, production and installation of small wind turbines was stared. First idea was to develop vertical spiral turbine and 3-phase generator with
concentrating transverse flux topology and permanent magnet excitation. Later on, because of technological consideration 3-phase generator with axial flux ironless topology and
permanent magnet excitation was chosen. All ideas were subjected to careful analysis and modelling both electro dynamically and mechanically. Final solution for the generator was
to use strong NdFeB wedge permanent magnets for reaching 5 kW maximal power. For the turbine the estimation was to use static wings for increasing the wind power.



Own project: Arduino like staff based on STM32F1/4 and ChibiOS/STM32Cube (2014 - 2015)
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Arduino is very popular platform but it is suitable for small amateur projects mainly in the field of education. Unfortunately, attempts to extent it for professional and production
use did not gain momentum. [t was started a project for creating of easy to use professional platform based on Cortex-M3,/4 MCUSs with complete usage of their potential. The first
idea to develop a single board for almost all chips did not prove practical. The other idea for a board as simple as STM32-H405 but with more connectivity (STM32-CH405R) was
much more feasible especially combined with USB ULPI as hardware and ChibiOS or STM32Cube as software. Unfortunately, the project was not brought to a successful end.



Advanced solution proposal: NFC and Linux based Internet enabled Access Control System (2013 - 2014)
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Embedded Linux with OSGI services and NFC card reader Open source staff, application interface and performance tests

As a result of gained experience in the field of Internet enabled access control systems a proposal for migration to a new architecture was sugpested. The main idea is to use NFC
and Linux as a base for a new generation of intelligent card readers building ed hoc distributed system. Proposed solution was feasible because of great decreasing of the prices and
the consumption of the Linux capable SOCs and can give extremely high level of flexibility and scalability avoiding power hungry server staff and intermediate infrastructure.
Unfortunately, proposed solution did not gain popularity because security companies are very conservative and not opened for technological novelties especially open source based.



Helpful hardware staff (2012 - 2018)

Prototypes based on open hardware, Arduino like and Olimex development boards

A number of MCU based development and open hardware boards were explored and evaluated for usage in various projects. Some were part of popular Arduino ecosystem, but
others were for professional use like header and development boards from Olimex and other companies. Some prototypes were also made. Besides the MCU staff, many Linux
capable SOCs and corresponding boards were also part of the devices used, including in combination with MCUs for splitting the real time and the processing hungry tasks.



RISCO: RFID card reader for Internet enabled Access Control System (2011 — 2014)
Reapplied: Long term high load functional testing methodology

S -'#r

T

Inheriting the project for RFID card reader for Internet enabled access control system in a rather initial phase and without support especially in the area of testing, a new and
different methodology was introduced combining the development and the testing in a common process. Long term high load functional testing methodology was accepted as a
base and a special test suit including real infrastructure and complete server staff was developed, implemented and continuously used for massive testng of devices in real use case.
This approach allowed all errors in the hardware and software, including those in the supporting infrastructure and server staff, to be immediately detected and fixed in the
development process. Other big success was recognition by the firmware of different production variants (RS232, RS485 CAN) and ability to adapt silently.

A developer’s desk for HW /SW co-design, development and testing in common



Building and setup Angstrim distribution from scratch

Host platform: Ubugly Deskiop 1000
Target platform: Oligws C3-Eo302 Develnpmens begrd
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How To projects (2011 - 2016)

Development, documenting, testing: Written documentation, examples and references
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When working with a student on his thesis number of How-To documents was written for different aspects of the corresponding projects like the process of building and setting up
Angstrém distribution from scratch, installing ChibiStudio and Eclipse as development IDE on different OS platforms, usage of ChibiOS for real ime embedded projects. One of
the very useful documents was description of how to operate STM32Cube and ChibiOS based projects in unified environment composed by free and open source tools only.



Student’s thesis: master degree (2010 — 2012)
Subject: OSGi based distributed sensor system
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GMD Ltd.: VLF Metal detector based on Mega128/uSmartOS with gL.CD/GUI (2010 - 2011)
Development, programing, testing, introduction: Embedded hardware and software implementation

GUT (Graphics User Interface) descrption MMT {Machine/ Man fnferface) descripiion
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Helpful hardware projects (2007 — 2015)
Development, production, testing: Hardware implementation
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: FTDI FT2232 based TTL Serial/RS232/JTAG adapter (2007)



Student’s thesis: bachelor degree (2007 — 2009)

Subject: Management of video streaming in a distributed system for video surveillance

Get Connected and Distributed

Eclipse DemoCamps, November 2008, Sofia
Christo Radev and Mladen Nochev, Plovdiv
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Electronics Line 3000: Internet enabled security system (2003 — 2008)
Introduced: SOA and Long term high load functional testing methodology
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Master Project Presentation

Internet accessible embedded
system for distance measuring
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Student’s thesis: bachelor degree (2002 — 2003)

Subject: Internet accessible embedded system for distance measuring
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TU Plovdiv, BU Istanbul, Sony: Autonomous soccer playing AIBO robots (2000 - 2001)
RoboCup 2001 (Sony Four-Legged Robots League) participation: Balkan (Cerberus) international team

Aboul 200 MIPS f Camera

Infrared |
Digtance Senaor | | Color
MIPS 5000 Saas RISC . J | CMOS
—
16-MB Main Mgmary |

Li-bon Batbary (7.4 W, 2400 mkh)
Mamaory Stick
PC Card Slat

Real football match between AIBO robots (RoboCup 2001 Final)
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TU Plovdiv, BU Istanbul, Sony: Autonomous soccer playing AIBO robots (2000 — 2001)
Bulgarian team share: Acoustic communications, Behaviour, Locomotion, Multi-agent behaviour and System control
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Multimedia, paper, web and presentations design projects (1998 — 2019)
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Student’s projects and graduation works guidance (1998 - 2003)
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Laser diode projector (micro controller programming, project builder and programmer)
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Master of Engineering in Embedded Systems Design, ALaRI, Lugano, Switzerland Summer Student Program 2003, ATLAS, CERN, Geneva, Switzerland
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Doctoral dissertation: mathematical support, paper and presentation design and work out (1998 — 2000)
Subject: Green Bean Germplasm in an EX SITU Collection — Evaluation, Identification, Conservation and Use

Resistance to bean weevil (Ac. obtectus Say)
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Mathematical results, printed and presentation materials



G.L.T. Ltd., Plovdiv: System for Roentgen-Fluorescence Analysis of heavy metals concentration (1996 — 1997)
Development, programing, testing, introduction: Embedded and desktop software implementation
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Nova Ltd., Plovdiv: Office Systems (1994 - 2003)

Development, programing, testing, introduction: Desktop and embedded software systems
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ERP system for low temperature warehouses based on barcudes, Prugress Apphcatmn Server (Windows 2003 1D
and mobile application for Psion Teklogix 7530 G2 device (Windows CE 5.0 & .NET CF 2.0)
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g!#i NetWare & Windows 95 central network,
ce Windows for Workgroups 3.11 LAN,
Linux or K9Q communication servers,
Sybase Anywhere SQL DB
Server with built-in procedures, Inputs :’”""“:
Remote / (S| Delphi based client software, Source v
* — IBM PC 386 or compatible, S—
TOamiagUSers Ethernet in all offices,

PSTN / Dialup inter-office
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Multi-office Intranet system for selling in real-time Automation of accounting system Logos



Nova Ltd., Plovdiv: Powerful computing system based on Inmos Transputers (1989 = 1994)
Development, production, testing, programing and application: PC board, Windows server, Lynx-T language, IAEA calculations

Transputer systems performance
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PC board hosting up to 10 transputers and programmable link switch




Bulgarian Academy of Science, Central Laboratory on Automation and Scientific Instrumentation, Plovdiv (1983 — 1988)
Development, production, testing and programing: VME-bus Instrumentation System based on MC68000 (Interlab)




Bulgarian Academy of Science, Central Laboratory on Automation and Scientific Instrumentation, Plovdiv (1983 — 1988)
Development, production, testing and programing: CAMAC Instrumentation Systems

MC6800/ MC6840 based
music CAMAC module
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Bulgarian Academy of Science, Laboratory of Applied Physics, Quantum Electronics Department, Plovdiv (1979 — 1983)
Design, implementation, investigation, application: Powerful pulse-periodic TEA CO, Laser

TECHNICAL PARAMETERS:

Wavelength - 10.6 microns,
Pulse power (maximum) = 100 MW,
Impulse energy (maximum) -64,
Pulse repetition rate -0.1-50Hz,
Average power (maximum) -50W,
Pulse duration -0.06 - 2 ys,
Gas consumption (COz: Nz2 He=1:1:8) -11/min,
Water consumption - 101/ min,
Power supply 3 x 380 V' / 50 Hz - 2.5 kW,
Laser head size - 1100/880/510 mm,
Power supply unit size = 1600/900/700 mm,
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Bulgarian Academy of Science, Laboratory of Applied Physics, Quantum Electronics Department, Plovdiv (1979 — 1983)
Design, implementation, programing and application: MC6800 based control system for laser applications

Prototypes of MC6800 based control system and powerful TEA CO, Laser
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Thin films trimming CO,/N, laser tuning, scribing, engraving etc. Glass marking Metal engraving TEA CO, laser deposition



Sofia University, Faculty of Physics, Quantum Electronics Department (1977 - 1979)
Graduation work thesis: X-ray emission from laser plasma in a strong electric field

X-ray photo with pin hole camera
.‘.h I -

K-ia}- Intuiq.r va, voltage and polarity Pulses intensity vs. voltage Current oscillogram
Experiment schematics and implementation Experimental results




Sofia University, Faculty of Physics, Solid State Department (1974 - 1977)
Active member of semiconductor devices group

Two-dimensional photo effect in surface semiconductor transition and large area devices based thereon

Production process of position sensitive device based on two-dimensional photo effect in surface semiconductor transition
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Co-founder of astronomy and optics clubs; active member of amateur radio and electronics clubs
High technical school of mechanics, Plovdiv (1968 — 1972); Voluntary organization for defence assistance (1967 —1972);
District station of the young technicians (1968 — 1972); Sofia University, Faculty of Physics, Faculty Observatory (1974 — 1977)
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Telescope reflector with 10 em mirror: participation in IV National Exhibition Telescope reflector with 32 em mirror: participation in V National Exhibition
for Technical and Scientific Creation of Youth, 1971, Golden medal for Technical and Scientific Creation of Youth, 1973, Golden medal




Scholar essay: Development of the philosophical categories for space and time in mathematics and physics, 1972
Participation in Mathematical school for Olympic Competitors (1968 — 1972) and IV National Conference on Physics, Sofia, 1973
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High school of mechanics, Plovdiv: Internal combustion engines speciality, School karting club (1968 — 1972)
Graduation work thesis: Investigation of the combustion processes in diesel engines
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Test suit for adjustment of fuel o o T o
pumps and nozzles for diesel Co-founder and active member of the school karting club (in cooperation with

. e . the sport cars station Bulgaralpine of Bulgarreno plant): design, crafting, race
SIS ~ Icparing afld esung training; participation in competitions and IV National Exhibition of Technical
as a part of ar aduation work and Scientific Creation of Youth, 1971, Silver medal for "Racing karting"'.




