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1.Robotics and Systems Integration

1.1. Intelligent Robotic Measurement (HUST Internship 2025)

Beforehand, my complete report is available upon request and the project is
available on my GitHub:

https://github.com/Kanos89/GUI _RoboticArmScanner PCLViewer internship 2025.git

Design and implement a custom supervisory software application. This application would act as
a central command unit, capable of:

1. Establishing simultaneous communication with both a robotic arm controller and a 3D
scanner via appropriate protocols (TCP/IP).

2. Sending movement commands to the robot to position the scanner at various
predefined points around a target component.

3. Triggering the scanner to capture a 3D scan at each position.
Managing the acquired point cloud data file for processing and visualization.

| designed a main GUI as shown on the left with the architecture on fig.2

main.py
=

main_window.py

__init__.py €— __init__.py
>

protocols.py . pointcloud.py
__init__.py

station_controller.py :
point_cloud_widget.py

settings_dialog.py

constants.py

Fig.1 preview of the main window Fig.2 architecture of the project

| have been also using Rapid language on ABB software to program the tcp/ip client and
behavior of the robotic arm. On Fig.3 is a view of simulation and use of my software.
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Fig.3 Simulation on Robot Studio

The final state of the project was to perform automatically a predefined path of scanning for a
wrench, the video of the final laboratory session is available upon request.

Fig.4 Setup of the scan

Fig.5 Point cloud view of scan

A certificate of completion of this internship available at the end of this document.



1.2. Current Project: Robotic Arm with gripper

| recently started a personal project to develop and acquire new skills in robotics in multiple
fields such as microcontroller (STM32), ROS2, C++, inverse kinematics and SolidWorks.

The main goal is to design and build a robotic arm (inspired by industrial robotic arm) with a
gripper controller with ROS2 support.

In the first place | made a C then a C++ algorithm to control a single servomotor.

The next step will be to understand and use the servomotor driver PCA9685 to control multiple
servomotors with 12C protocol and external alimentation. A repository will be soon created on
my GitHub to follow the progress of this project.



2.Electronics of Communication Systems (ESC)

Specialization in Electronics of Communication Systems (ESC) :

The Electronics of Communication Systems (ESC) specialty students to supplement their
general training as electronic engineers with in-depth training in the field of analog. A very
specific skill in microwaves, antennas and optical telecommunications is obtained at the end
of this cycle.

This training and the methods acquired can be used in many fields: the automotive sector,
communicating objects, radars (radio astronomy, countermeasures, etc.), contactless
identification (RFID), wireless networks, etc.

2.1. System Project: antenna for wireless UART communication

| have been responsible to choose parts (antenna, high frequency switch, passive components)
of the computer sided communication system to respect the specifications. | also mainly
designed and rooted the PCB with the support of a classmate on KiCAD:

Antenne conn SMA, symbole + footprint Introuvable

Choix commande switch
ALIMENTATION

PCB.SMAFST 2H.A HT

+5v

high (2.7-5V)
low {0-0.2V)

Fig.6 Schematic of the components | have chosen
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2.2. Circuit Project: alimentation tree for electronically adjustable
antenna

On this project | have been responsible with a classmate of designing an alimentation tree for

an electronically adjustable antenna (antenna network with phase shifter to “control the
orientation of the antenna”)
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Fig.9 Concerned part of the project framed in red

The work implied to match the impedances of the lines and the phase shifter to reduce the
losses and reflections in the circuit:
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Fig.10 ADS schematic design

Fig.11 ADS layout with phase shifter footprint and pin connectors



The creation of the antenna at school was limited by the
equipment on site for fast making so the rendering is far
from perfect. The final welding process required a
precise positioning of components and soldering skills:

Fig.13 Closeup on the soldering
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3.Embedded Systems and Prototyping

ENSEA MAKER option: ENSEA school students put into practice all their knowledge acquired

between 3D modeling, PCB design, LASER cutter, Li-ion battery manufacturing, programming,

mechanical construction, conventional and reflow soldering, etc. It is the entire arsenal of a

general engineer which is put to use to carry out these projects.

3.1. PCB skills

| have been able to acquire PCB skills (design, rooting and soldering) due to many projects | will

introduce here:

Flight control for a drone project in ENSEA MAKER option
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Fig.14 KiCad schematic of the flight control PCB
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Fig.15 Four-layer PCB rooting with 3D view

2S1P Li-ion battery pack ENSEA MAKER option

This project got me started on spot welding machine

Fig.16 2S1p Li-ion battery pack finalized
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stepper motor driver PCB

oven soldering (put in place precisely components) and hand soldering for connectors

Fig.17 PCB oven soldering on top, hand soldering in bottom prt

Damaged USB C connector replacement and joystick upgrade (analog to hall
effect) on PlayStation 5 controller:

Fig.18 motherboard of PlayStation 5 controller during the component’s replacement
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Christmas tree PCB soldering

Fig.19 Christmas tree PCB

3.2. CAD 3D modeling

French national robotic cup (2024)

N2

Fig.20 PAMI Robot 3D
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| designed the chassis for our
little autonomous robot. The
constraint was to keep in place
every component in a maximum
volume (battery, motors, PCB,
ball wheel, Lidar, screen and stop
button). With the need of an
emergency stop button on the
top | tried to reduce by
maximum the blinding of the
lidar.



Keychain with Onshape (original design by partner)

Fig.21 Onshape design and 3D print

Club and school logo token for event (Onshape)

Fig.22 Onshape design
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Fig.23 3D print with Bambu Lab

ENSEA MAKER option (Onshape)

Exercise 1:

Exercice 1

:::::

Fig.24 References and views of exercise 1 Exercise 2:

15



Exercice 2

Fig.25 References and views of exercise 2
Exercise 3:

Exercice 3

Fig.26 References and views of exercise 3
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Useless Box: A box that close itself when the button is pressed

Fig.28 Finished box made with laser cutting machine
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Personal project: Nucleo STM32 protection case design (SolidWorks)

The goal was to make a case to protect my nucleo stm32 board, with a storage for USB cable,
and panels to access the different connectors. Only remain a few screenshots of video of the
making of my project. Unfortunately, | stopped the project as the designed file has been lost.

Fig.29 Nucleo case main part
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4.International Experience

4.1. HUST Summer school Chinese Language and Al Robot

In 2024 from June 17 to July 14 | participated in HUST Chinese language and Al Robot.
During this month | had the opportunity to:

* Explore challenges and applications of robotics and Al through lectures about real
projects (swarm robots, exoskeleton, robotic inspection ...)

* Operated robotic arms and performed scanning process of industrial parts during
practical work in laboratory

» Visited companies (jx [&/Voyah for example) and gained insights into Chinese
industrial innovation

* Engaged in cultural immersion activities (paper cutting, tea ceremony) and basic
Chinese language workshops

19



5.Certificates

5.1. HUST internship certificate

EHUST

Huazhong University TR T

of Science and Technology thip ARILIOE Wit X

Schoot of International Education
Tel (+86)-27-8754 2457

Fax (+86)-27-8779 2118
Website hitp:/fiso.hust edu cn/

INTERNSHIP EVALUATION

THIS 1S TO CERTIFY THAT _BATNARD (Natlam  (INTERN NAME)
WITH HUST 120256 80028 _ HAS ATTENDED THE *2028 INTERNSHIP
PROGRAM IN SCIENTIFIC RESEARCH FOR STUDENTS FROM WORLD-
RENOWNED UNIVERSITIES" OF HUAZHONG UNIVERSITY OF SCIENCE

AND TECHNOLOGY FROM_0¢/44 10 _0R/22 .

SUPERVISOR NAME:

INTERNSHIP EVALUATION: (et 1

(NOTE: THERE ARE 4 LEVELS FOR E VALUATION GRADE. LEVEL I
DISTINCTION, 80 ABOVE; LEVEL 2: MERIT, 70-79; LEVEL 3: PASS, 60-69; LEVEL
4: FAIL, 60 BELOW,)

PROCRAM MANAGER: ACADEMIC SUPERVISOR:
(SIONATURE) Y?\N WET (SIGNATURE)
g (N \On
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5.2. HUST volunteering




5.3. HUST Summer school

# 'l’ ﬂ’ #% X ?mmm& 5IHE%R

School of Mechanical Science & Engineering of HUST

‘

Certificate of Completion

School of Mechanical Science &
Engineering of HUST

awards this

Certificate of Completion

to

NATHAN JACKY ANDRE BAINARD

for successful completion of the

2024 Chinese Language + Al Robot Summer School

2024 B+ AT EREN SR A ERESHITE

Conducted from

17 June 2024 - 14 July 2024

gineering of HUST

No. 2024-07-0004
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5.4. TOEIC English test score

(ETS) TOEIC. SCORE REPORT € A

Date of Birtn: 26 May 2003 Test Date: 18 Jan 2024
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[ Client/Institution: ENSEA France, Metropolitan

Listening

your Reading sce
Your scaled score is between 400 and 495, Test lakers who scoce acound Youwr scaled score i close to 450, Tes! akers who score around 450
400 typically have the following strengths. typically have the following strengths:
« They can infar the caniral ilea, purpode, and basic context of short « They can inder the central idea and purpase of a writlen taxt. and thay
spoken exchanges across a broad range of vocabulary, even when can maka Infarances aboul detais.
conversational responses are Indirect or not easy 10 predict. « They can read for meaning. They can understand factual informsation,
« They can nfer the cendral idea, purpese, and basic context of exlended avan when il is paraphrased,
Spoken lexts Across & broad range of vocabulary. They can do this even « Thay can connact Informalion across an entire lext, and they can make
when the information is not supporied by repetition or paraphrase and conneclions between two related texts.
when it is necessary to connect indormation across the text. « Thay can understand 8 broad range of vocabulary, unusual mesnings of
« They can understand delails in shoel spoken exchanges, even when commen words, and idiomatic usage. They can also make dislinctions
el consl are pi . when the language Is syntacticaly betwesn the meanings of closely ralated woeds,
compiax, or whan difficull vocabulary is used. + They can understand rule-based grammatical structures. They can also
« They can understand detalls (n extended spoken texts, even when il is understand difficudl, complex, 8nd UNCOMMON grammatcal
y 1o connect inf jon across the text and when this constructions.
infeematic & not supp oy rep Thay can undk dolalls To 500 weaknesses typical of best takers who score around 450, sae the
when the information is paraphvased or whan negative construcions are Proficiency Description Tabile.
present
To see weaknesses typical of Jast 1akers who soore around 400, see the
Profciency Description Table

* The range of 201l sccees assaciated with edch CEFR lovel ls estimated by addng the selevant cut scores fiom the Ustening and Reading test secton CEFR mappings. Whenowt
pensble, ET5 encoueages scome users 10 conuder CLFR leveds weparately for Listen g and Reading rather than using  single owerall astimage based on the tote scare Thiy speroach
15 mote precise and considers 3 1est takers languoge probile, wivich may differ Detween lntening and reading compeehansion

Note: TOEK sco0es ontee than two years old cannot be reported or valdated

This seore seport 18 intended foe wae in the country of the Client/Institution

ETS Global, 43-45 Rue Taitbout, 75009 Paris, France
www.etsglobal.org

(euiuv-'w 222 by £S5 AN 1ights reberved ETS 1he ET5 0005 and TOUM wie ngatesed tadern ks of 675 i the Lindd S1atny and sdber pimasisnes
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5.5. Chinese Al level by BUSUU

@ cr=vn

pa——

Certificate of Level
Completion

BAINARD Nathan Jacky André

Level Al in Chinese on Busuu

As (100%)
Awarded on October 19 2025 by Busuu

The learner has demonstrated that they can

* Understand and use familiar everyday expressions and very basic
phrases

e Introduce himself / herself and others

« Ask questions about personal details

e Interact in a simple way

St

Sophia Huet
Director of Learning Design and Content
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