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2003 Prototype for Automatic ,
control and supervision for
residual water

2003-2004 Automatizacion Avanzada Development in industry ,
control and automation

2005-2006 Course of Electrical Circuits.

2005-2008 Full time professor Technology in Electronics
Awared with funding
research for master

2007-2008 Numerical Control and
Robotics Laboratory .

2008-2009 Full time professor Professor in Electronic
engineering , Robotics
research group

2008-2009 (CIDEI) - Publication in conference




Institution

2009-2013 PhD. researcher Awared with support funding by (CAPES),
4 publications , 1 book chapter
Development of a Virtual simulator , and
modules for real CNC machine

2011-2012 Supélec Development research on advanced control

2012-2013 Instructor in Experience with many students from
Mechatronics international school in mechatronics

2013-2014 IPT Posdoctoral Postdoctoral support by National Counsel of
researcher Technological and Scientific Development

(CNPQ) and Funding Authority for Studies and
Projects (FINEP), Brazil, 200132014.

Award for development

5 publications

2014-2017 IPT 2 publications
/ Cooperation  Germany -Brazil
Grant: Research funding from Ministry of
Science and Technology -MCTI, Brazil

2016-2022 (TUAT) Assistant Professor 6 Journals Publications, 21 publications in
conferences, 3 book chapters, 3 awards, 4
seminars -workshops and talks . Co - supervision
research with 5 PhD, 11 master, 16
undergraduate thesis, and 10 international
students.




Institution

2019 (TUAT) Assistant Professor/Researcher Robot exhibition IREX 2019
KAWADA Robotics Company for company Publication
(Industrial robots HRI in the wild,
Al and Human)

2019-2020 (TUAT) Assistant A Support funding for research from Sagamihara
and Sagamihara Incubator Professor/Researcher /Consultant city
Center (Robot Center) for companies A Experience robots NEXTAGE, ABBimplemented
(Advance Industrial robots Al, Distribute Als, and Robot visién and control
intelligent assembly) A Cooperation with SMEsand medium enterprises
A Cooperation with Sagamihara city goverment
service solution system
A Prototype system Distributed Als for industrial
robots
A Al robot solutions for companies
A Publication on progress
2022-2023 (TUAT) Researcher Collaboration for Human motion and intelligent machines research
and AMADA Al company Industry -Academia -Government DevelopmentDynamic  analysis, human motion,

and intelligent modules
Publication on progress
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(2003 2004 )

A Development

A Technology /Software
A PLC Siemens/Schneider

A SCADA Batch

A InTouch/ InBatch (Wondwerware
Schneider)

A HMI SIMATIC
(Siemens)

A WinCC

A Outcome s Highlight s

A Automatizacion Avanzada

> > >




(2005 2009 )

A
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A Simulink
A LabVIEW
A C/C++
A CNC machine 3 -motor axis
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Measurement - er Position
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CNC

C CNC
. - = . . . . N
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Tfrlctlon — f( atual? V’/It ’TVISC’ coul ! tat) C Technology /Software

‘ AMATLAB
A Simulink

Friction Torque, T,

I 1
| A MATLAB
+yia Static friction .____h_c Tr +[{L}} ( \
—+ -+ +
+va Viscous friction TCOUIj = F - (W(k)) -KCOUIj
Teoulj = F § (1K) Kou CNC
v velogity threshalds +va Coulomb friction \ )

/ _\

= Angular Velocity, w

)

Lve Coulomb friction +ve velosaiy threshabds

Tv-|i-sc = K\-/l-isc-(Wj (K))

Ve "..l'lsnnus_l'rin:_hun_ _____ I - Seladia Frichn Thmmbid . — T, .
E Boundary Lubrication TV'SC = KV'SC' (WJ (k))
'|'f -[:ﬂ.}] e—-ve Static friction @ Partial Fluid Lubrication
Full Fluid Lubrication

(YEUNG et al., 2006)
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(KOREN, 1983)
(ALTINTAS, 2004)
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MATLAB/Simulink
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CNC

RINCON L.K., ROSARIO, J.M., DUMUR, D Study of the dynamic
behavior of CNC machine

implementation

Campinas(UNICAMP), Campinas, SP,

R471e.

of control

tool with emphases on the
systems,, Doctoral Thesis University of
February 2013. T/UNICAMP

26



Design of electro-thermal pincers using topological optimization tools and manufactured out of ~ The X-Ray Computer Tomography allows the analysis of the internal and external structure of
stainless steel with a micromachining laser assembled parts as well as of homogeneous components.

o o o Do Do I

(2013-2015)

MCTI



Fr——— ===

o ! Dilution | | Micropump 1
I'phase 11 J

e
e Vacuum System

and Heater

Nanoencapsulated
Drug

Dilution/
Diffusion
System

Microfluidic 2

Pumps and Valves
Control

Acquisition System and
Electronic Control

Organic/
Aqueous

| Phase

Control Drivers and
Serial C ition

Sensors Signal

Pressurelps)
csssniiid

Microgear pumps and
microfluidics

Dilution
Phase

(2013-2017)

A Technology /

Software

A MATLAB
A Simulink
A LabVIEW

>




Size (d.n... % Intensity  Width (d.n...

Z-Average (d.nm): 5280 Peak 1: 6943 98,9 387,2
Pdi: 0,294 Peak 2: 5170 1.1 496.2
Intercept: 0,822 Peak 3: 0,000 00 0,000

Result quality Good

Size Distribution by Intensity

Intensity (%)
)

0.1 1 10
Size (d.nm)

Particles with Hydrocortisone drug, PCL polymer and TGCC oil
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£ 600 A 0294 o r 03
i e .
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- 400 L 0,2
[}
£ 200 - 0,15
g
¥ 200 F o1
E M Particles Mean Diameter Size

100 r 0,05

A Palydispersity Index {Pdi) !
0 0

0 1 2 3 4 5 6 7

Sequence of experiments




2013-2017

A MEMS

1213 K

A Technology /Software
A MATLAB
A Simulink
A LabVIEW
A
A
Ruker Dektak XT
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C Technology / Software
A MATLAB

A Simulink
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Vision P2
LUE System
xyz’ l g RI YLzl m e .
: T ) pi
P! » Position ! i Robotic [ g
E L :, i e i Gélula em processo
f : ]w.n i ¥ ' | Microelement — o e morte -~ (;
/1  Force X7 Impedance : i»Microactuator] |
Control Control Y ;
A '.“ ,—: Trrmmmmmemees - g
T
| 1 C
Adaptive Dynamic . m
Module [ Model - Estimator MCTI
| )
DQO 06Q( 0Q( QO C
D w @ O ) L W) v O "O
B damping coeficient epl: Position error
K membran stiffness, Efl: Force error
P1: Environment parameters fr: Contact force reference
p2:Vision Information Fm: Measurement  force.
X,y,z: Position measurement Xm: Measurement Position

X 6, 0/:0 , Romeferenceo n  Vin: Input voltagem
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pr op 1
(HUANG et al. 2009), (SUN et al., 2005)

ot M ) C
i | ————, € Technology /
}[ Iim Software
A MATLAB
o B ’Q%pﬁb g bft (w )a') - éSimuIink
0 Qo 0 A LabVIEW

- (w>8)QQ(oU ((b)S’Qd)() (00)8)00
0 7 Qo 0/ % Qo \D )

Ma : mass of actuator arm,

ya: displacement |,

xea : deflexion , Knl:arm stiffness
L:arm length .

iBoudaoud et al. ,2013)




FemtoTools Controller

C Technology /

FemkoTools Controller i
Fonceloot @ Channel 1; | Grper PR | T T T T
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Avallable Systens;
550436857

e . R
s o oot [ st [ A LabVIEW
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L T O Lo L R
0 25 S0 75 100 125 150 175 200220

Ganf [0 [ _tae | snphopratefiel [0 Foce ko L abVIEW
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(2013-2015)

A CNC

A Technology /Software
A MATLAB
A CAD Solid works
A CNC machine KERN
micromilling

A Outcomes
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CAD/CAM

CAD/CAM

Micromould for microfluidic device with basic microfeatures
Section Parameter Value Tolerance
Mould mould overall size 15 mm x 15 mm| + 2mm

length 500 pm- 10 mm | + 10 pm
Microchannel| width 100 umi 500um | £5 pm
walls height 100 pmi 500um | £ 5 pm
inclination angle 5°-50° +5°
Circular inletoutlets | ratio of 50 um | £5 um
Inlet/Outlet Angles for T junction 26°40° +5°
inlets
Surface | Roughness Ra +0.01 um
microchannels ! Ra<0.5um "

Topography height z

Direction x

T> T P> T>

NC
A

A

A

A CNC

CAM -CAD

CAM
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¢ Outcomes
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Dimensional 31
Measurement Measurement | Effort - approximated Roughness Dimensional .
system Aveuracy measurement time Ra 2D x-y plane Height Inchnstion of
- ' © channel
| {.n.ninua.l Ia_lulzr <1 pm 13h . N N +h
SCANNINE MICTOSCOpE
Optical microscope 2.5 pm lh - +
Digital microscope 3 pm 0.4 h - +- + +-
Stylus Profiler o o . . . .
(contact sensor) 0.2 pm 20h ' '
CMM VideoCheck IP ;
(optical sensor) 4 pm 8h H- * * *
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A Python
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Al

1: Robots with human and environment A
Interaction
A Technology /Software
A Al + +
A
. A
L e S T loT
.Hu-‘mﬁd robots interacting iwsfem A MATLAB
- i A Simulink
A Python
A CIC++

RINCON, L., CORONADO, E., HENDRA, H., PHAN, J., ZAINALKEFLI, Z. AND VENTURE, GRINCON, L., CORONADO, E., HENDRA, H., PHAN, J, ZA1 NA L KE [AND
Expressive States with a Robot Arm using Adaptlve Fuzzy and Robust Predictive Congollgrs. YENTURE, G. Adaptive Fuzzy and Predictive Controllers for expressiverobot arm
3rd IEEE International Conference on Control and Robotics Engineering (ICCRE 204g)ya, movementuring humanand environmeninteraction Internationaldournalof Mechanical

ii|ii|i iiii EngineeringandRoboticsResearcl{lJMERR),Vol. 8, No. 2, pp. 207-219, 2019



https://drive.google.com/file/d/1_nPnL16EQskEVsnusKM0r_v5tiSM57zS/view?usp=drive_link
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A Single Shot MultiBox Detector
MobileNets

Adaptive robot PAD state
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Machine
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SSD MobileNet
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Cognitive fiodel CPU GPU

Perception emotionalstate

SSD Mobile Net

(Single Shot MultiBox Detector
and MobileNets )

RINCON, L., CORONADO,E., LAW, C., VENTURE, G. Adaptive cognitive robot usingdynamicperceptionwith fast deeplearningandadaptiveon-
line predictivecontrol The 15th IFToMM World Congress2019 Poland

+



https://drive.google.com/file/d/1PAPVCKpUGEEiMwwcjjCxw1t1FHPJdHhQ/view?usp=drive_link

A Single Shot MultiBox Detector MobileNets

A
A 3D

Adaptive robot PAD state

Angry

Machine Disdainfu
Learning

Robot arm exploring with Percepion: Perception
deep learning perception Recognition '

RINCON, L., et al. Adaptive cognitive robot using dynamic perceptionwith fast deeplearning and adaptive on-line predictive
control The15th IFToMM World Congress2019 Poland




PAD_coef

S Prediction Horizon
diag Xoo
Pisdainful % __/ ﬁt + J) W(t + J)] @ DJ (t + J - 1)
* ok k = i
L A o
) - W|th Du(t +])=0 for j?2

Optimal weight in the control signal

RINCON, L., etal. Adaptivecognitiverobotusingdynamicperceptionwith fastdeeplearningandadaptiveon-line
predictivecontrol The15th IFToMM World Congress2019 Poland




300

250

200

150

Joint position [degree]

100

Robot response position with PAD effectfrom state AtoC
1 1 1} ] 1

/\ﬂ

A

J3a-c

- oA -
-
N D 0 D



https://drive.google.com/file/d/1ys5PAoKQZMjNlIz2Z9x-MlZytyjuY7ZO/view?usp=drive_link
https://drive.google.com/file/d/1a6gqvTXKeuJpJoDmfJhC3sxKrBZOyhXT/view?usp=drive_link

Bode Diagram in close loop

” Black diagram for PAD state A and C 100 —re -
— . — Jointt
_dmee—- Joint 1 80 - Joint2 |
.= Hanc Joint2 Join
25 Joint3 — 60k . ——Joint4 |
Joint 4 11 Joints
Joint5 o
—_ 40 -~ -
20F =
o
= 9l =
151 0F =
= 20 — ,J‘..‘l. PRI S AN | — 1 — .‘“..1‘ a2l
o 10r 102 107 10° 10° 102 10°
= Frequency [rad/s]
2
= 57
-50 T T T T
Jointt
0r Joint2
- -100 |- Joint3 |
@ Jointd
5 o Joints
2 150 E
@«
w
10 F g
-200 - )
_1 1 1 1 i 1 J
-240 -210 -180 -150 -120 -90 -60 250 - A (Y ....l’ " PR T ..“lo " PR Y ..“l. A PR Y .‘..l- " PR B T R Y :
Phase [degree] 10™ 107 10 10° 10° 10

Frequency[rad/s]
RINCON, L., et al. Adaptive cognitive robot using dynamic perceptionwith fast deep

learningandadaptiveonline predictivecontrol The 15th IFToMM World Congress2019
Poland




Video 5: Robots with Al structures and adaptive control
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