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Abstract - The scientific paper " Innovative Design of «COBOT» Type Smart Multiaplicative 
Platforms used in the Industry 4.0 and Made by INCDMTM – Bucharest" with micro hexapod (x, y, z, 
θ X , θ Y , θ Z ) and  ultraprecise probe for measuring parts and 3D laser scanning 3D, which are 
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1. Introduction 
 

Based on the development of new knowledge, new 

innovative design solutions and modern adaptive 

concepts there were conceived technical + 

technological parts of smart measurement 

technology platforms and smart control platforms 

integrated in the Smart industry (4.0). 

In all the constructions presented in the paper, 

collaborative smart processes with other robots and 

other operators have been integrated to support the 

Smart Industry (4.0). 

 

2. "COBOT" Type Multiaplicative Smart 
Platform with Robot & Hexapod 
Microsystem and Ultraprecise Probe 
for Measuring Parts with a Mass of 
3Kg 
 

In the application depicted in the figure below, a 

collaborative robotic platform (1) for the smart 

measurement of functional objects with a mass of 3 

Kg is presented, which integrates two robotic 

systems, in a serial-parallel display (Patent ID: A-

00610), providing 11 degrees of freedom (11DOF) 

(6DOF universal robot (1.6), 6DOF hexapod robot 

(1.12) of which 1DOF is common with that of the 

universal robot - respectively the final effector) and 

allows the positioning in space, in two stages, of the 

final effector, respectively an ultra-precise 

transducer probe (1.13), by orienting it throughout 

the general workspace, with the positioning accuracy 

of the universal robot (0.2mm) and the local 

orientation with nanometric precision (7nm), of the 

final effector probe with the hexapod robotic system 

(± 7mm), in the vicinity of the point where the 

measurement is intended. 

By using a parallel structure specific to the 

(hexapod) Stewart platform we ensure a much more 

accurate smart positioning (about 28x10 3 times 

more accurate) than that of the serial structures that 

position the palpation transducer and the effector of 

a single robot. 

The smart multi-application platform type 

“Cobot” realizes the remote control of mechatronic 

cyber-mix platforms type “multi-application Cobot” 

(1) by bidirectional data transmission and 

realization of remote control, telemonitoring and 

teleservice functions through the cyberspace (2) in 

the Centre Remote control and Teleservice (3), using 

specialized programming and visualization software. 

The assembly is equipped with a multisensory 

system consisting of: smart colour sensor (1.3), 

smart video identification system components (1.4), 

IP camera (1.5), smart camera COMPACT VISION 

(1.7). The fusion of data from the multisensory 

system together with those from the final effector 

used depending on the application, allows the 

performance of a variety of smart tasks, with a high 

degree of adaptability and flexibility. 
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 Figure 1 

 

 
Figure 2 
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A mobile smart robotic platform (Robotino) (1.9), 

equipped with WiFi communication system, 

performs the collaborative function of supplying 

parts \ subassemblies subjected to the adaptive 

process of smart analysis \ measurement, by fixing 

them on the rigid mass (1.14) using a mechatronic 

system Forklift-Robot (1.1). The synchronization 

with the cobotic platform as well as the 

communication with the remote-control centre is 

done via WiFi, directly in the Wan Internet network. 

The system is additionally protected by infrared 

safety barriers (1.2) and communicates with the 

special equipment in the cabinet (1.11) both with the 

internal industrial bus (2.2) and with the WAN 

Internet network via the 4G GPRS modem. This 

communication connection connects to the remote-

control centre (3) provided with a PC central unit 

(3.3) connected to the router (3.1) and on which the 

specialized software (3.4) runs. 

The system can also be operated locally, using a 

pre-installed program by emulating working 

positions using the Touch-Screen Panel (1.8). The 

positioning of the final effector (3D scanner) can be 

done in a well-defined area of the entire workspace 

of the robot with 6 degrees of freedom (6DOF). 

During the measurement process, the position 
information values – the measured values - are 
transmitted in numerical vector data packages for 
complex processing both in real time and 
subsequent processing too. In addition to the 
innovative performance of robotic platforms, 
operator safety is another necessary prerequisite of 
successful operations under smart manufacturing 
process.  

To avoid risky situations, before the emergence 
of robots, industrial robots have been kept away 
from workers through a series of protection 
measures since the beginning of the history of 
automation. Collaborative robots have completely 
changed the paradigm and allowed the 
implementation of cobotic platforms, without a 
safety infrastructure that requires high costs and 
space.  

The main competitive advantages of UR cobots 

include easy operation, fast deployment and an 

interface that allows the collaborative 

operator (1.16) to take on a form of intuitive 

programming, which can also be performed by direct 

physical contact with the robotic arm or via the 

touch-screen. Cobots are able to work in close 

proximity to humans without safety barriers, but this 

approach requires full control over the speed, force, 

power, and momentum generated by the cobots 

during their operations. Even though UR cobots are 

at the top of safety standards, the multi-application 

cobot platform has also been provided with optical 

safety barriers, as an additional adaptive function for 

a wide range of applications. 

The connection to the cyberspace (2) is made 
through a specialized interface (2.1) that allows 
communication with the robot controller (1.11) the 
data being adapted to be transferred to a 
Programmable Logic (PLC) (2.3) used to automate 
mechatronic processes and for storing the working 
variables of the specific control program, as well as 
to receive - in a synchronized way - information from 
the smart remote control equipment (2.4) 
implemented either with microcontroller via RISC 
architecture, or via FPGA, and which connect the PLC 
and the 4G telecommunication modem using a 
specific RS232 or USB protocol. 

Various public or private networks can be used to 
access the 4G connection. Various modems (2.3) can 
be used for connectivity, and they are all compatible 
with VPN protocols. Event-driven, or cyclic data 
processing is performed using special remote-
control protocols and allows the operating personnel 
to efficiently manage the process as a whole, or in 
detail. The Remote-Control Centre (3) provides the 
connection to the WAN Internet (2.7) using a router 
(3.1) equipped with VPN function to ensure a secure 
data encryption. 

A second level of security can be studied by using 
its own encryption algorithm and by specifically 
configuring the FIREWALL function of the operating 
system on the PC (OS: Windows or Linux). The 
computer (3.3) in the Telemonitoring Centre (3) 
runs a software specially designed to perform the 
functions of remote control, telemonitoring and 
teleservice. 
 

3.  Robot System - Multiaplicative 
COBOT (with 3D Laser Scanner) 

 
In the application in the figure below, the 

Universal Collaborative Robot (1.6) performs a 

positioning of a 3D smart laser scanner (1.12), 

controlled by a PC with specific software located in 

the telemonitoring and remote-control centre (3) 

and used to perform the function of smart 

measurement / control of parts (1.13). 

The smart multi-application platform type 

“Cobot” realizes the remote control of mechatronic 

cyber-mix platforms type “multi-application Cobot” 

(1) by bidirectional data transmission and 

realization of remote control, telemonitoring and 

teleservice functions through the cyberspace (2) in 

the Centre Remote control and Teleservice (3), using 

specialized programming and visualization software. 
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Figure 3 

 
The assembly is equipped with a multisensory 

system consisting of: a smart colour sensor (1.3), a 

smart video component identification system (1.4), 

an IP camera (1.5), a «COMPACT VISION» smart 

camera (1.7). The fusion of data from the 

multisensory system together with those from the 

final effector used depending on the application, 

allows the performance of a variety of smart tasks, 

along with a high degree of adaptability and 

flexibility. 

A mobile smart robotic platform (Robotino) (1.9), 

equipped with WiFi communication system, 

performs the collaborative function of supplying 

parts/ subassemblies subjected to the adaptive 

process of smart analysis / measurement, by fixing 

them on the rigid mass (1.14) using a Forklift-Robot 

mechatronic system (1.1). The synchronization with 

the cobotic platform, as well as the communication 

with the remote-control centre is done via WiFi, 

directly in the Wan Internet network. 

The system is additionally protected by infrared 

safety barriers (1.2) and communicates with the 

special equipment in the cabinet (1.11) both with the 

internal industrial bus (2.2) and with the WAN 

Internet network via the 4G GPRS modem.  

 

 

This communication connection connects to the 

remote-control centre (3) provided with a PC central 

unit (3.3) connected to the router (3.1) and on which 

the specialized software (3.4) runs. 

The system can also be operated locally, using a 

pre-installed program by emulating working 

positions using the Touch-Screen Panel (1.8). The 

positioning of the final effector (3D scanner) can be 

done in a well-defined area of the entire workspace 

of the robot with 6 degrees of freedom (6DOF). 

During the measurement process, the position 

information values – the measured values - are 

transmitted in numerical vector data packages for 

complex processing both in real time and 

subsequent processing too. 

In addition to the innovative performance of 

robotic platforms, operator safety is another 

necessary prerequisite of successful operations 

under smart manufacturing process. To avoid risky 

situations, before the emergence of robots, industrial 

robots have been kept away from workers through a 

series of protection measures since the beginning of 

the history of automation. Collaborative robots have 

completely changed the paradigm and allowed the 

implementation of cobotic platforms, without a 

safety infrastructure that requires high costs and 

space.  
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The main competitive advantages of UR cobots 

include easy operation, fast deployment and an 

interface that allows the collaborative 

operator (1.16) to take on a form of intuitive 

programming, which can also be performed by direct 

physical contact with the robotic arm or via the 

touch-screen. Cobots are able to work in close 

proximity to humans without safety barriers, but this 

approach requires full control over the speed, force, 

power, and momentum generated by the cobots 

during their operations. Even though UR cobots are 

at the top of safety standards, the multi-application 

cobot platform has also been provided with optical 

safety barriers, as an additional adaptive function for 

a wide range of applications. 

The connection to the cyberspace (2) is made 

through a specialized interface (2.1) that allows 

communication with the robot controller (1.11) the 

data being adapted to be transferred to a 

Programmable Logic (PLC) (2.3) used to automate 

mechatronic processes and for storing the working 

variables of the specific control program, as well as 

to receive - in a synchronized way - information from 

the smart remote control equipment (2.4) 

implemented either with microcontroller via RISC 

architecture, or via FPGA, and which connect the PLC 

and the 4G telecommunication modem using a 

specific RS232 or USB protocol. 

Various public or private networks can be used to 

access the 4G connection. Various modems (2.3) can 

be used for connectivity, and they are all compatible 

with VPN protocols. Event-driven, or cyclic data 

processing is performed using special remote-

control protocols and allows the operating personnel 

to efficiently manage the process as a whole, or in 

detail. 

The Remote-Control Centre (3) provides the 

connection to the WAN Internet (2.7) using a router 

(3.1) equipped with VPN function to ensure a secure 

data encryption. 

A second level of security can be studied by using 

its own encryption algorithm and by specifically 

configuring the FIREWALL function of the operating 

system on the PC (OS: Windows or Linux). The 

computer (3.3) in the Telemonitoring Centre (3) 

runs a software specially designed to perform the 

functions of remote control, telemonitoring and 

teleservice. 

4. "COBOT" Type Multiaplicative Smart 

Platform with Robot & Hexapod 

Microsystem and Ultraprecise Probe 

for Measuring Parts with a Mass of 

5Kg 

 

In the application depicted in the figure below, a 

collaborative robotic platform (1) for the smart 
measurement of functional objects with a mass of 5 
Kg is presented, which integrates two robotic 

systems, in a serial-parallel display (Patent ID: A-
00610), providing 11 degrees of freedom (11DOF) 
(6DOF universal robot (1.6), 6DOF hexapod robot 

(1.12) of which 1DOF is common with that of the 
universal robot - respectively the final effector) and 
allows the positioning in space, in two stages, of the 
final effector, respectively an ultra-precise 

transducer probe (1.13), by orienting it throughout 
the general workspace, with the positioning accuracy 
of the universal robot (0.2mm) and the local 

orientation with nanometric precision (7nm), of the 
final effector probe with the hexapod robotic system 
(± 7mm), in the vicinity of the point where the 

measurement is intended. 
The smart multi-application platform type 

“Cobot” realizes the remote control of mechatronic 

cyber-mix platforms type “multi-application Cobot” 
(1) by bidirectional data transmission and 
realization of remote control, telemonitoring and 

teleservice functions through the cyberspace (2) in 
the Centre Remote control and Teleservice (3), using 
specialized programming and visualization software. 

The assembly is equipped with a multisensory 

system consisting of: a smart colour sensor (1.3), a 
smart video component identification system (1.4), 
an IP camera (1.5), a «COMPACT VISION» smart 

camera (1.7). The fusion of data from the 
multisensory system together with those from the 
final ffector used depending on the application, 

allows the performance of a variety of smart tasks, 
along with a high degree of adaptability and 
flexibility. 

A mobile smart robotic platform (Robotino) (1.9), 
equipped with WiFi communication system, 
performs the collaborative function of supplying 
parts/ subassemblies subjected to the adaptive 

process of smart analysis / measurement, by fixing 
them on the rigid mass (1.14) using a Forklift-Robot 
mechatronic system (1.1).  

The synchronization with the cobotic platform, as 
well as the communication with the remote-control 
centre is done via WiFi, directly in the Wan Internet 

network. 
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Figure 4 

 
The system is additionally protected by infrared 

safety barriers (1.2) and communicates with the 
special equipment in the cabinet (1.11) both with the 
internal industrial bus (2.2) and with the WAN 
Internet network via the 4G GPRS modem. This 
communication connection connects to the remote-
control centre (3) provided with a PC central unit 
(3.3) connected to the router (3.1) and on which the 
specialized software (3.4) runs. 

The system can also be operated locally, using a 
pre-installed program by emulating working 
positions using the Touch-Screen Panel (1.8). The 
positioning of the final effector (3D scanner) can be 
done in a well-defined area of the entire workspace 
of the robot with 6 degrees of freedom (6DOF). 

During the measurement process, the position 
information values – the measured values - are 
transmitted in numerical vector data packages for 
complex processing both in real time and 
subsequent processing too. 

In addition to the innovative performance of 
robotic platforms, operator safety is another 
necessary prerequisite of successful operations 
under smart manufacturing process. To avoid risky 
situations, before the emergence of robots, industrial 
robots have been kept away from workers through a 
series of protection measures since the beginning of 
the history of automation. Collaborative robots have 
completely changed the paradigm and allowed the 

implementation of cobotic platforms, without a 
safety infrastructure that requires high costs and 
space. The main competitive advantages of UR 
cobots include easy operation, fast deployment and 
an interface that allows the collaborative 
operator (1.16) to take on a form of intuitive 
programming, which can also be performed by direct 
physical contact with the robotic arm or via the 
touch-screen. Cobots are able to work in close 
proximity to humans without safety barriers, but this 
approach requires full control over the speed, force, 
power, and momentum generated by the cobots 
during their operations. Even though UR cobots are 
at the top of safety standards, the multi-application 
cobot platform has also been provided with optical 
safety barriers, as an additional adaptive function for 
a wide range of applications. 

The connection to the cyberspace (2) is made 
through a specialized interface (2.1) that allows 
communication with the robot controller (1.11) the 
data being adapted to be transferred to a 
Programmable Logic (PLC) (2.3) used to automate 
mechatronic processes and for storing the working 
variables of the specific control program, as well as 
to receive - in a synchronized way - information from 
the smart remote control equipment (2.4) 
implemented either with microcontroller via RISC 
architecture, or via FPGA, and which connect the PLC 
and the 4G telecommunication modem using a 
specific RS232 or USB protocol. 
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Various public or private networks can be used to 

access the 4G connection. Various modems (2.3) can 

be used for connectivity, and they are all compatible 

with VPN protocols. Event-driven, or cyclic data 

processing is performed using special remote-

control protocols and allows the operating personnel 

to efficiently manage the process as a whole, or in 

detail. 

The Remote-Control Centre (3) provides the 

connection to the WAN Internet (2.7) using a router 

(3.1) equipped with VPN function to ensure a secure 

data encryption. 

A second level of security can be studied by using 

its own encryption algorithm and by specifically 

configuring the FIREWALL function of the operating 

system on the PC (OS: Windows or Linux). The 

computer (3.3) in the Telemonitoring Centre (3) 

runs a software specially designed to perform the 

functions of remote control, telemonitoring and 

teleservice. 

 

5.  Conclusions 
 
These smart systems and platforms of COBOT type, 

are integrated in the processes of the Smart 

Industry (4.0), constituting the digital part of the 

Enterprise, of the Smart Industry and, respectively, 

of the post-computerized society. 

The expansion and development of smart 

systems and platforms is the first step in the 

digitalization and intelligence of the machine 

building industry in Romania. 
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