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> recalibration / reconfiguration;

> final decisions;

> etc.

1 developing dedicated software for:

> teleservice;

> telemonitoring;

> remote control;

> teleconfiguration;

> telemaintenace;

> etc.

1 development of architectural
smart systems:

> the smart system itself;

> the cyber space system;

> remote control centre and telecontrol system.

schenes of

2. Specific objectives

U experimental model: mecatronic and
adaptronic and cybermecatronic and cybe-
adaptronic systems, with the following structure:

F -axB" subsystem, nominal stroke of 200 mm /
length (gauge); axis 510 mm, nominal force of 205N
(maximum force - 500N); 1 linear motor; 1 encoder
absolute transducer with precision repeatability; 1
controller;

E ¢9 AQGEOec OOAOUOOAI R TI1IE
length (gauge); axis 310 mm, nominal force 120N
(maximum force - 250N); 1 linear motor; 1 encoder
absolute transducer with precision repeatability; 1
controller;

"Z axis" subsystem, nominal strokeof 100 mm /
length (gauge); axis 310 mm, nominal force; 1 linear
motor; 1 encoder absolute transducer with precision
repeatability; 1 controller;
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parts an mlcrowaves" in 4D (3 cartesian axes +

concepts for industrial and laboratory cycles of
mechatronics and adaptronics, respectively cyber
mechatronics and cyberadaptronics;
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and adaptronic experimental and cybemmechatronic
and cyberadaptronic respectively for industry and
laboratory;

E AEOOAIT ETAOQGEIT 1T &£ 1 Ax
on the project and the experimental model
mechatronic and adaptronic, respectively gber-
mechatronic and cyberadaptronic;
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demonstration at the beneficiary.

3. Structure of
model

the experimental

0 the mechanical anti -vibration table
subsystem (Figure 1), which provides vibration-free
conditions, even wtere they are, "horizontally plane"
conditions in ultra-precise  tolerances and
mechanical clamping conditions of the "mecatronic
smart and adaptronic and cybemmecatronic smart
cyber-adaptronic "

U "Integrated body" mechanical subsystem ,
which secures other éements: sensor space barriers
for "measuring space" security, TV cameras for
image reproduction of the entire mecatronic smart
system and adaptronic and cybemecatronic and
cyber-adaptronic; the control and command module
and other reference elements forthe electrical
wiring of the sub-systems.

AThe Integrated Body Subsystem also includes
transparent plastic plate markers that configure the
total working space of the smart system;

B 1 WOKRIR3S }&”WA

rotation axis) and the fitting of the smart touch
probe in 3D for the integrated measurement and

O A O 6 énbtonic A @ DCR”ES% RrokeSH A J

"Smart 3D Touch Péobe" subsystem for the
integrated measurement and control process;
U "Sensory barriers " subsystem to ensure
ReABUTERING | 4 O
1] "Inter ce " subsystem for the 4D and cyber
space smart system;
U "Signal cable" subsystem 4D system -
ir model,
D@mu%giﬁ?glé gne(?l" subsys’%m with PLC and 4D
system software;
U0 "GPRS4G modeni subsystem;
U "Antenna" subsystem;
i WAN internet connection
subsystem;
U "PC monitor" subsystem;
0 "Central unit " subsystem;
U "Telecontrol and telem onitoring software
subsystem.

router

4. Presentation and description of the
experimental model

Based on the original concepts of virtual models
designed by new and innovative constructive
solutions and based on the scientific and
technological concepts for new mehatronic and

adaptive and cybermechatronic models and cyber

adaptive virtual models, we have proceeded to the
realization and testing of the experimental model
mecatronic and adaptronic and cyber-mechatronic

and cyberadaptronic for industry and laboratory, as

follows:
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(4.1) Design and physical realization of the
"anti -vibration table" subsystem to provide
vibration free support for the mecatronic and
adaptronic and cybermecatronic and cyber
adaptronic experimental model.
The structure of the subsysten(Figure 1) contains:

> work table;

> selflevelling (flat horizontal) microsystem;

> mechanical body;

> casters (for displacement);

> adjustable support;

Legend: 1-work table;
2-self-leveling mechanism;
3-mechanical body;
4-casters (for displacement);
5-adjustable support;

Figure 1: Anti-vibration table subsystem
\

3 cvlinder C }

Constructive solutions adopted for the "ant
vibration table subsystem" include:
f correct positioning of the body (as in fig. 2);

1| ¢|
Figure 2: Correct positioning ofthe body

7 air supply connections of the pneumatic
installation for the anti-vibration table (as in fig. 3);

Tcylinder D

+) needle
i valve

power supply

| 2cylinderB |

t 5
valve )
4 - I '::’,
C/’ J Legend:

1 cylinder A

2 cylinder B

3 cylinder C

4 cylinder D

s valve

6 needle valve

1 cylinder A

Figure 3: Air supply connections of the pneumatic installation for the anti-vibration table

1 Seltlevelling mechanism with height adjustment system (controlled by lifting / lowering and handling

bushings) (as in fig. 4);

Figure 4: Self-levelling mechanism
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mecatronic & cyberadaptronic system" was the
original conception of the logic scheme mecatronic
and adaptronic & cybermecatronic & cyber
adaptronic system (Figure 6) and the orthogonal
projection of the experimental malel with the
AT T PITAT O OOOOAOLONC

(4.2) The conception and physical
realization of the experimental model:

"mecatronic and adaptronic & cyber -
mecatronic & cyber -adaptronic system"

At the basis of the execution of the experimental
model "mecatronic and adaptronic & cyber

MODEL EXPERIMENTAL: SISTEM MECATRONIC SI ADAPTRONIC & CYBER-MECATRONIC SI CYBER ADAPTRONIC (in 4D)
CENTRU

,;\SPAT[U

(@) SISTEM INTELIGENT 4D ) "~ CIBERNETIC Orerecdfror st
J ) JELEMONITORIZARE,
* * BUS * * *
2.1
QNDUSTMAL @
WAN 1 )
(_ Internet . )
< ETHERNET & o
(i) INTERFATA Y INDUSTRIAL - p-
SISTEM 4D 4 (1) ROUTER
3 PANOU DE COMANDA Iy ‘
= CU PLC si SOFTWARE A
o
ECHIPAMENT G MODE
34) INTELIGENT
& TELECONTROL GPRS 4G D) &
® ETHERNET
Y INDUSTRIAL

(34) SOFTWARE DE
TELECONTROL
SI TELEMONITORIZARE

—

i £ OEA

LEGENDA: 1. Sistem inteligent 4D
1.1 Sistem 4D
1.2 Palpator inteligent ultraprecis (fixat in gripper)
1.3 Masa antivibratii
1.4 Modul de comanda si control
1.5 Interfata sistem - cyber spatiu
1.6 Cablu semnale sistem 4D - modul de comanda si control

2. Cyber Spatiu

3. Centru de telecontrol si telemonitorizare
3.1 Router de legatura la WAN Internet

3.2 Monitor PC
3.3 Unitate centrala
3.4 Software de telecontrol si telemonitorizare

2.1 Mag de ind
2.2 Reteaua ETHERNET industriala

2.3 Panou de comanda cu PLC si Software sistem 4D

2.4 Ecl inteli de tel 1 si tele icati

2.5 Modem GPRS 4G
2.6 Antena
2.7 WAN Internet

Figure 5: Logic scheme - Mecatronic and adaptronic & cyber-mecatronic & cyber-adaptronic system

(w) (&)

Legend: 1 - X electrical axis
2 - Y electrical axis

3 - Z electrical axis
4 - electrical axis
5 - Gripper

Figure 6: Mecatronic and adaptronic & cyber-
mecatronic & cyber-adaptronic system

Legend:

1 - Anti-vibration table

2 Z Smart system (in 4D)

3z Smart (ultraprecise) 3D probe
4 z Adjustable support

Following is presented the experimental model

"Mechatronic and adaptronic & cybermecatronic
and cyberadaptronic system in 4D coordinates (fig.

)"

Figure 7: Mechatronic and adaptronic & cyber-
mechatronic and cyber-adaptronic system in 4D
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Following is presented the experimental modelz > repeatability accuracy: 0.01 (°);
"Mechatronic and adaptronic & cybermecatronic > operating pressure: 6 (bar);
and cyberadaptronic system in 4D coordinates” > meat: 1.2 (Kg);

below (fig. 8): > temperature: 10/40 (° C);

> circuit voltage: 530 (V);

> power supply: 1 (A);

> electronic control: external;

> encoder system: absolute encoder.
The representation of the rotating unit is given in
Figure 9, according to the partial longitudinal
section:
engine;

absolute encoder;
primary gripping part;

secondary component;

power supply;

Legend: 1 - X electrical axis
2 - Y electrical axis
3 - Z electrical axis
4 - electrical axis

body;

@D@EO®EE

5 - Gripper
6 - Adjustable support

Figure 8: Experimental model - "Mechatronic and
adaptronic & cyber-mecatronic and cyber-adaptronic
system in 4D coordinates” (without the anti-vibration

table and the smart 3D probe)

According to this figure, the experimental model
made consiss of:

E (1T OEUT T OAI Al AAOOEA AQEO 8 ET A
structure defined by the nominal stroke (measuring
range) of 200 mm and the gauge of the axis 510 mm Figure 9: Longitudinal section of the rotary unit
by the nominal force of 205 N (and the maximum
permissible force of 500 N), by 1 linear motor, 1 Figure 10 shows the "rotating unit" (1) integrated in
absolute encoded transducer with high precision and the original design solution with the "electric Z axis"
repeatability, 1 controller; 2) and the parallgl gripper, (3) for gripping the parts

E (1 OEUITOAl Al AAOGOEA  A@RdQor nfaslpulafng 400 Foditbningnere ET - A
structure defined by the nominal stroke (measuring
range) of 100 mm and a gauge length of 310 mm, by
a nominal force of 120 N (and tk maximum
permissible force of 250 N) by 1 linear motor, 1
absolute encoded transducer with high precision and
repeatability, 1 controller;

E OAOOEAAI : A@EOq | AAA ET A
nominal stroke (measuring range) of 100 mm, a
nominal force of 115N (max.), 1 linear motor, 1
brake, 1 encoded absolute encoder, with high
precision and repeatability, 1 controller;

E OEA OI OAOU i ETEAOOOEUAAQ
controller (figure 14): made in a structure defined

by:
> torque: 0.4 /1.2 (Nm);
> maximum rotation speed: 600 (1 / min.); Figure 10: Z-axis integrated with rotating unit and
> moment of inertia: 500 (Kgmm?2); parallel gripper
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1 The parallel gripper is designed for
manipulating and positioning small and miniaturized
parts and for 3D touch probe grip (Figure 11) with
the following features:

> gripping interval: 6 mm;
gripping force: 35+40 N;
handled / positioned parts mass: 0.25Kg;
speed: 9.5 (mm/s);
mass: 0.47 Kg;
repeatability: 0.02 mm;
temperature: +5°C + +55C.

VVVYVYVYV

Figure 11: Parallel gripper

1 The ultra-precision 3D probe (Figure 12) is
designed for measuring and controlling small and
medium-sized industrial parts. Integration of the 3D
touch probe is made by the technological attachment
in the parallel gripper, the touch probe being
connected to its own electronic module with a
microcontroller and its own electronic
communication module with mechatronic and
adaptronic & cybermechatronic and cyber
adaptronic system.

to the smart
4D system

Legend:
1z 3D probe;
2 z automatic fasting subsystem;
3 z electronic module with micro-controller;
4 z connectioncable.
Figure 12: Ultra-precision 3D probe with
microcontroller in its structural logic diagram

(4.3) The conception and physical realization

of the "Integrated body" subsystem (Figure
13) to ensure and secure the workspace for the
experimental model - mecatronic and adaptronic &
cyber-mecatronic and cyberadaptronic system.

Legend: 1 -structural body
2 - command and control module
3 - sensoristic barriers
4 - IP camera
5 - transparent plastic protective walls
for securing the workspace

Figure 13: Integrated body (for the smart 4D system)

The structure of the "integrated body" subassembly
has the following components:

> body structure (made of profile 45X45 -
duralumin), (1);

> control and control module (item 2) made of
special electronic components suitable for the 4D
smart system: programmable PLCs, GPRS 4G
communication modem, power supply (Figure 14);

: y/ i ————=
Figure 14: Internal view of the command and control
mode

> sensory barriers (made from
mechatronic structures), (3), (fig. 15);

>

i
|
s

sensory

P ——

Figure 15: Optical sensory barriers

> |P camera (designed to visualize the smart 4D
system in its industrial application), (4), (fig. 16);
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Figure 16: IP miniature Micro-digital camera - MDC-
N3290FDN

> Protective walls for securing the working space
of the smart 4D system, (5) made of transparent
plastic;

(4.4) The conception and physical
realization of the "Smart 4D Smart System
Interface - Cyber Space (item 1.5)", based on
special electronic components and appropriate to
the links and connections between the smart 4D
system and the cyber space;
(4.5) The conception and physical
realization of the configuration of the "cyber
space" (item 2.2) based on the following special
components:

> the industrial communications bus (item 2.1);

> the industrial ETHERNET network (at the
industrial application site and with the beneficiary's
agreement) (item 2.2);

> control panel with PLC and 4D system software
(item 2.3), structured on PLCsnd special software;

> smart telecontrol and telecommunication

equipment (item 2.4), structured on specific
communication  modules  (WIFI, ETHERNET,
ZEEGBEE);

> GPRS 4G modem (item 2.5), (data transmission
over the mobile network);
> antenna (item 2.6);
> WAN Internet (item 2.7), (the global Internet
network);
(4.6) The conception and physical
realization of the configuration of the
OO0AT AAT T OOT 1
2.3) based on the special electronic and computing
components:
> WAN Internet onnection router (item 3.1)
(Figure 17);
> PC monitor (item 3.2);
> central unit (item 3.3);
> telecontrol and telemonitoring software (item
3.4);

Figure 17: 4G Router - 7305-N66U Asus RT-N66U

Al A ORI jAdGIAT

(4.7) The physical realization of the model of
the mecatronic and adaptronic and cyber
mecatronic and cyberadaptronic systems
continued with testing of the experimental
model achieved in the project.

A test program with prescribed values of the
main subsystems and smart 4D system has been
developed, as follows:

(4.7.1) functional testing of the ultra -precision
3D touch probe (Figure 18) by checking the
metrological performance within the Metrology
Laboratory, RENAR certified, consisting of:

(4.7.1.1) testing of the measuring range :
verified by using the "Optimes" nanometre
measuring device (10 nanometres) by attaching the
3D touch probe to the instrument and conducting
the metrological displacement for its measuring
range: Xx =2 mm;y =2 mm; z =+ 25 mm, the
result obtained: according to the metrological det
from the test program and from the catalogues of
some companies (Renishaw- England, Mitutoyo
Japan);

(4.7.1.2) repeatability test : Verified on the same
Optime apparatus with more than 100 probing
cycles resulting in a repeatability error of £ 0,0004
mm maximum, over the maximum error recorded in
the test program and in different catalogues by
companies of + 0,00045 mm, the result obtained:
according to the test program data and international
catalogues;

(4.7.1.3) testing of the measuring force :
checked o a small force measuring instrument (up
to 30 CN), existing in the Metrology Laboratory,
resulting in an average value of approx. 25 CN, the
result obtained: according to test program data and
international catalogues;

- N,
Figure 18: 3D probe testing

(4.7.2) functional testing of the parallel gripper

by verification of metrological performances in the
Metrology Laboratory, RENAR certificates, consisting
of:
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(4.7.2.1) testing of the 6 -mm gripping interval
checked by opening the fingers to the limit and
measured with a 0.01 mm digital type digital
instrumentation instrument; the measurement
result was 6 mm * 0.015 mm, corresponding to the
data from the SchunkGermany catalogue; the result
obtained: according to company catalogue data;

(4.7.2.2) testing of the 35 to 40 N preloading
gripping force : Check the clamping force on
different metallic and nonmetallic parts (e.g.
thermos-digital plastic) by means of metrological
calibrated force and torque transducers to obtain
after 30 checks, tightening torque walues and
average values of 35.5 + 38.5 N are included in the
test program data and company catalogues (Schunk,
etc.), the result obtained: according to with the test
program data and the catalogues of international
firms;

Note: the weight of the tested pats generally
ranged from 0.20 + 0.24 kg, corresponding to the
recommendations of the test program;

(4.7.2.3) testing of the gripper mass of 0.46 kg :
the gripper mass has been checked with an analytical
balance of £ 2 g precision, resulting in a mass of
about 0.450 kg, the result obtained: according to the
program data testing and catalogues of international
companies;

(4.7.2.4) repeatability testing of 0.02 mm : over
40 shoulder straps have been checked by means of
tensiometric marks transducers, checking he
repeatability of the tightening in the dimensional
variation and obtaining values ranging from 0.015 +
0,018 mm, the result obtained: according to the test
program data and international company catalogues;

(4.7.3) functional testing of the electric ax es x,
y and z for:

(4.7.3.1) testing the measuring range of the
electric axes x, y and z (Figure 19):

(a) for x = 200 mm : verified by a 3D machine
xEQOE Al AAAOQOOAAU 1T £
OAOOOh xEOE OEA OAI OA 1 E
obtained: according to the test program data and
international catalogues;

(b) for y = 100 mm : verified by a 3D machine
xEOE Al AAAOGOAAU 1T £ m
OAOOOh xEOE OEA OA1I OA
obtained: according to the test pogram data and
international catalogues;

(c) for z = 100 mm: verified by a 3D machine

‘ Figure 19: Experimental testing on a 3D machine

(4.7.3.2) testing of the measurement range of
OEA AQ@EO : ghecked vdthp anJincremental
rotary photoelectric system mounted on the
"rotating unit", reading the rotation angle of the
rotating unit directly on the "electric block with
AECEOAI AEODPI AU c¢ET AT cOlI AO
10 seconds: the result obtainedaccording to the test
program data and the catalogues of foreign firms;

(4.7.3.3) precision error testing of electrical
axes x, y, and z:

(a) for axis x = 200 mm: checked with a 3D
i AREET Ah xEOE Al AAAOOAAU i
the x-axis over the 200mm measuring range,
measurements at several measuring points
distributed throughout the range, the precision error
I £ m n8¢uti 7 ¢mmiin OEA OA
to the test program data and the catalogues of
international companies;

(b) for the y axis = 100 mm: it has been verified
xEOE A o$ 1 AAEET Ah xEOE Al
precision of the y axis on the 106mm measuring
range, measurements at several measuring points
distributed throughout the range, the precision error
I £ m 1h p unp; ihe r@sultpobtainkd: according

n 8 p (o] the &sh pregR@ Aala ang Ahg caiploghpsaof g

dnigrpatiqngl companiefi v ¢ | OEA OAOOI O
(c) for the z axis = 100 mm: it has been verified )

xEOE A o$%$ | AAEET A xEOE Al A

accuracy of the zaxis over the 106mm measuring

n 8 p (ANGF METWSRUAH Severpk Beagyringepoits g
i & pdistibutedithropyghayitihg (Ange, the Presigion eé@gr o) % i A

I £ m nm8pytl T pmrmilnN
to the test program data and the catalogues of
international companies;

xEOE Al AAAOOAAU 1 & m m8pi.if\73IRHa B pecH @R the roaingy ¢«
OAOOOh xEOE OEA OAI OA 1 E £OCI B84dm mho tin OEA. OAODI O
obtained: according to the test program data and 3 BE cem J # | A& OE ol o

international catalogues;

The result obtained for the three axes x, y, and
z: according to the test program data and
international company catalogues.

with the incremental rotary photoelectric transducer
(with 500 pulses / rotation) by mounting it on the
rotating unit, measured in more than 20 angles per
360 °, the rotational error and obtaining an average
value of + 0.1 degree / 360 °; the result obtained:
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according to the test program data and the
catalogues of international companies;

(4.7.3.5) functional testing of the 4D smartphone
interface - cybernetic space was perforned by
verifying the connection of the control and control
module (1.4) to the Internet (2.7) by using a "ASUS
N-750 Laptop Model"- a browser response time by
executing the ping command at the IP address
assigned to the command and control module,
obtaining response time valuesn the range of 2 +
10ms (milliseconds); the result obtained: is in
accordance with the requirements of telecontrol and
telemonitoring applications (less than 50 ms);

(4.7.3.6) functional testing (and initialization)
of the router of the telecontrol and telemonitoring
centre was done in two stages:

(a) testing the Internet connection through the
router, of the central PC unit, using current
applications (Google), achieving the maximum data
transfer speed of 80 MB / s (according to
www.testspeed.com); the result obtained: complies
with the specifications of the fibreoptic Internet
connection of the INCDMTM central server;

(b) testing the secure VPN connection with the
4D smart system, using the specially developed
software; the remote control of the main control
functions (displacements on the 4 axes @h  Uh
was tested; viewing the IP camera signal; Security
warnings from sensory barriers; the result obtained:
is in line with the purpose of the cybermecatronic
and cyberadaptronic concept and represents an
original basis for the future development of cyber
mixmechronics systems.

(4.8) testing the operation of the mecatronic
and adaptronic and cyber -mecatronic and cyber -
adaptronic  experimental model assemblies,
following the following phases:

(4.8.1) the antivibration table subsystem shall be
fed to an instrument mass pressure of not more than
4 bar through the associated pneumatic installation
(see Figure 1, Figure 2);

(4.8.2) the work table (position 1, figure 1) is
positioned and balanced, the selfevelling
mechanism is activated (Figure 4), the whole
subsystem is correctly positioned,;

(4.8.3) the smart 4D system (Figure 7, item 2) is
positioned on the antivibration table (Figure 7, ltem
1);

(4.8.4) the 3D (ultraprecis) smart gripper is
engaged in the parallel gripper (figure 6, item 5) on
the z axis (item 3, figure 6) and is electrically coupled
through its microcontroller smart 4D (item 2, figure
7);

(4.8.5) the 4D smart experimental model is
powered at 380 V (industry speciic);

(4.8.6) is powered by the control and control
module (item 1.4, figure 5) through the 4D system
cybernetic space (item 1.5, fig.5);

(4.8.7) the measurement data is collected by the
3D smart touch probe and processed by the
measuring software itself,in the control and control
module (item 1.4, figure 5);

(4.8.8) the data of the measurement process is
transmitted via the 4D system- cybernetic space
(tem 1.5, fig.5) to the bus (item 2.1, fig.5) via
industrial Ethernet (item 2.2, fig. 5) and control
panel with PLC and specialized software (item 2.3,
fig.5), via GPRS modem 4G (item 2.5, figure 5), via an
antenna item 2.6, figure 5) and via WAN Internet 2.7,
Figure 5).

(48.9) by the telecontrol and the
telementenance centre (item 3, Figure 5), is ensed
the visible connection on the PC monitor (item 3.2,
Figure 5) via the router (item 3.1, fig.5) and of the
telecontrol and telemonitoring software (item 3.4,
fig.5) with the smart 4D system, through the
Internet-Ethernet or telephony network, performing
in real time all the activities specific to the
measurement / control process, respectively
telemetering / telecontrol and monitoring process,
respectively telemonitoring with the operator smart
4D system to fit it into the reattime measurement /
control / telemetry / telecontrol system.

(4.8.10) the whole procedure was enforced for

Uthe pgo€ess of measuring / controlling cybernetics,

experimenting  with the  telecontrol and
telementenence process and extracting image
capture, referring to the smart 4D systen in
operation, to the values and data collected by the
system's sensory architecture, user mode -
telecontrol and telemonitoring software, how to
enter orders, etc.
Here is an example:
E e¢OEA )1 OAOZAAAec OOAOQUOOAI
subsystems for analogue iputs, analogue outputs,
numeric inputs / outputs, time interval generators,
Sensory acquisition board 626 model, etc.
E OEA AAOA 1 AAOGOOAT AT O AT A b
subsystem performs the following functions:
provides a graphical interface for inputting am
extracting measurementspecific  data; allows
configuration specific to each measurement (input
parameters, working speed, rated values, tolerance

limits, numerical and graphical display, etc.);
DOOAEAOA T &£ AAOA &EOI I A1 AAOOEA
from digital sensors, automated measurement;

processes the data received during processing and
issues the verdict / process decision; issues the final
measurement report in numerical and graphic form,
on screen and on paper.
 OEA OOAO ménitodnly Osariward

subsystem, presents the "frame window" with the
display data as follows:

U Input monitoring areas (1);

U Output monitoring areas (2);

i Command confirmation button (3);

U Complementary output monitoring area (4);
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0 Parameter entry areas command 1 (5); U Parameter entry areas command 1 (7);
0 Paramete entry areas command 1 (6); 0 Comment entry area (8).
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1.Input monitoring areas;

2.O0utput monitoring areas (2);

3.Command confirmation button (3);
4.Complementary output monitoring area (4);
5.Parameter entry areas command 15);
6.Parameter entry areas command 1 (6);
7.Parameter entry areas command 1 (7);
8.Comment entry area (8).

1 user interface during operation subsystem, display parameters for telemonitoring and
presents the "4D Smart System Monitoring and telecontrol.
RemoteControl Program Window" with digital

i
o

Wi =Ty L)
Segrante [ o | T I35 ™ ®
SR L B Tl = SRS R—
- & e 34 £ t -3 : :: I8 R TEE e e P
r ; 2 - LRl IR I PR 1]
! = o
i e hemrhe  EE w - " | WINCDMTM
- e e mbhe  TEET W BT an e
- ' - - 4 ot LA -y Pragram HUCLEY
3 s e - o T FEIs .-
» B { - = S ¥z TF repme !
' - i e © o FRle g mecatranice
L] - ) 8 O] sy ) e
1ol g s LM - L
. o E¥e - my 1u e
H -l mEle i wi T
\ . -y v g » oy
e ' e
S
e
— T s
- Leg nars

1 The user interface during the entry of commands subsystem, displays the "command entry window", as
follows:
U Entry of command 1;
U Entry of command 2;
U Entry of command 3;
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9 - Entry of command 1;
10 - Entry of command 2;
11 - Entry of command 3;

In the tests of the component subsystems and the
mechatronic and adaptronic & cybermecatronic and
cyber-adaptronic systems, the following were used:

(a) components, subsystem and smart 4G
system testing program , which includes:

(al) methods of measurement and verification
of metrological parameters present;

(a2) smart mechatronic metrological metrology
systems and equipment equipped with accredited
RENAR (at national level) LAMs (MEMS & NEMS):

E OPTIMAHR - Germany, for neasuring and
AEAAEET ¢ AEI AT OET 1 Oh
1nm);

E3D precision measuring machine j m8pt I QN

F Smart system with incremental rotating
photoelectric transducer and digital block with
digital display h E1
second);

F Tensiometric marker system with digital
display for high precision forces and moments (Class
0.1);

EHigh-precision digitaltype § S m8mpl I QN

E Analytical balance system with high
precisionj S M m8m¢ COAI O6Qn
Z AOAS

(a3) software programs for dimensional,
angular measurements, etc.;

(a4) software programs for data analysis and
interpretation (Siemens SIMATIC Panel PC 577
computing system, specialized software, etc.).

(b) documents in international catalogues

relating to smart mechatronic systems and
equipment for comparison and definition of
metrological  parameters  (measuring  range,

precision, repeatability, fidelity, etc.);
(c) metrological documents such as histograms,
diagrams, graphs and value matrices. For parametric

xEOE

- kcn%« S

Progran MALEV

Program de = ted
mecorerice

and metrological tests, metrological standards
corresponding to the equipment of the laboratories,
ISO EN SR standardsrelated to the measurement,
verification and control methodologies and
procedures were used.

5. Success indicators includes: the high
precision physical execution of componerd, parts,
subsystems, structural systems and the experimental
model assembly for the mechatronic and adaptronic
and cybermecatronic and cyberadaptronic systems
and thé tedti %pngeﬁoloécgl Ardmeters dnd theS
operation of the subsystem and the experimatal
model assembly, in INCDMTM  metrology
laboratories with RENAR certificates.

he executed sfructyres allowed the execution

EECE AT CI A AT Agnd sliny S e 4D nfe@fdnid aRd aMaptfonic and

cyber-mecatronic and cyberadaptronic smart 4D
mecatronic experimental model wth a miniaturized,
fully automated and cybernetics structure with
broad applicability in various smart industrial
environments such as the automotive industry
electronics and mechatronics, aerospace, etc.

The realization and testing of the 4D Smart
Model Experimental Model ensures the followup of
the project, namely:

9 dissemination of new knowledge and
information on the project and the experimental
mecatronic and adaptronic and cybemmecatronic
and cyberadaptronic model;

1 experimental model
demonstration at the beneficiary;

The realization and testing of the 4D Smart
Model Experimental Model represents for
INCDMTM, but also for the Romanian Research
System, the development of new automated na
cybernetic smart products on scientific and academic

preparation  for
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levels first approached in Romania in original [10] H. Zhang ad J. C. Hou, Maximizing a Lifetime
solutions and concepts and products high for wireless sensor networks, International
competitiveness. Journal of Sensor Networks, 1, 641, 2006;

[11] X. Zhang, X. Chen, W. W. Hui, J. Y. Hai, V. Lantz,
and K. W. Qiao. 2009. Hand gesture
recogni-tion and virtual game control based on
3D Accelerometer and EMG sensors.
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