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General problematic 

Costs 

Added value  

Transforming time into value 

Sustainable development 

To prefer information transmission rather 

than materials or persons displacement. 

 IST : everywhere at every time a natural 

access to the technologies of the 

information society for all 
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Hostile environments :  

nuclear risks, chimical risks…  

space, deserts, poles, seas… 

 

Mobile robotics 

 Industrial robotics 

Specific problematics 
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Different levels of 

controls  
(Sheridan) 
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Manual Control Supervisory control 

Computer 

Operator 
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Display Controller 

Fully automatic control 

Sheridan, T. B. (1992). Telerobotics, automation, and human supervisory control. MIT Press.  
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Different levels of  

remote control 
Coordonnated control : 

 autonomy of the remotely 
controlled system,  

 Interns control-systems 

Operator 

Display Controller 

Machine 

Sensor Actuator 

Computer (far) 

Computer (near) 

Control in closed loop   
(direct tele-operation   
 “tele-dynamics”) 

 short delays =< 200 ms 

 technical compensations  

Operator 

Display Controller 

Machine 

Sensor Actuator 

 

Computer (far) 

Computer (near) 
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Remote Control 

Where begins the distance? 

Costs? 

Risks?  

Benefits? 

What for communication system? 
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Remote Control using Internet 

2 – Applets download 

http 

server 

multi-media 

server  

application 

server 

1 – http connection  

4 – Remote control 

Internet 

Client 

Applets  

Extensions (GC) 

Specific Client 

3 – Connection to servers 

H M 

H 
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H2H H2M 

M2H M2M 
H M 
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Architectures and languages 

 ISO language for CNC machines and 

industrial robots 

Architectures for remote control 

Local architectures for CNC 
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Computer 

Operator 

Machine 

Sensor Actuator 

Display Controller 

Fully automatic control 

ISO execution language  

Structure of the language : 

Lines composed by words 

Line after line interpretation 

Taking into account 2 or 3 

following lines 
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NB : the original language was the G-

code, developped by the ’’Electronic 

Industries Association’’ at the begining of 

the 60ties, was after standardised by ISO 

in february 1980 under reference 

RS274D/ (ISO 6983).  
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%2032 (beginning of the program number 2032) 

N22 G40 G80 M5 M9 (annulation of all actions) 

... 

N34... 

N35 G0 G53 X20 Y3 (quick motion to X20 Y3) 

N703... 

N704 M2 (end of program)  

http://www.aqra.ca/Manuel-de-reference-pour-la-norme 
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 Building a generic software achitecture 
 Kernel of services 

 componants of services 

 

 Taking into account the quality of communication 
 Network sensors 

 Development methodology 

 

 Hypothesis :  
 The transmission’s delays are preponderant 

 The available bandwidth overpass the needs 

Remote control 
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User  

management 

algorithm 

Sofware Architecture 
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energy 

Safety of operation 

Control reliability  

coding 
transmission 

decoding 

coding decoding 

Transformation & 

scaling 
Action 

Feed-back,  

position 

Will 

Sensor of liveliness 

of the network & 

 local intelligence 

energy 
energy 
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Predictable 

behaviour 
Predictable 

behaviour 

Internet 

http 

server 

Internet 

Client 

 

   

Traffic Jams  

Failures  

            

Unpredictable 

behaviour 
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commands X system 

feedbacks 

Traffic jams                                                      Failures 

commands X system 

feedbacks 

Traffic jams 

 Failures                

Coordonated remote control 

Tele-operation 

+ 

- 

+ 

- 
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Extracted 

from a book 

by Professeur 

Yves Rocard 

 

« Dynamique 

Générale 

des 

Vibrations » 

 

1943-1960 
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Modelling 

m 

Support plan horizontal 

Ressort de raideur K 
 x(t) 

 y(t) 

Frottemen
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m 

Support plan horizontal 

Vérin agissant comme un  

ressort fictif de raideur K 

 F(t)=Kx{x(t- τ) – y(t- τ)} 

 y(t) 

Frottemen

t visqueux 

f 

 

Systeme with delay 

System without delay 
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commands 

 

+ X 

- 
system 

(measures) feedback 

Tele-controller 

->Retard τ 

Retard τ <- 

 y(t- τ) 

 x(t)  x(t- τ)-y(t- 2τ)  x(t)-y(t- τ) 

m d²y/dt² = K{x(t- τ)-y(t-2 τ)} – f dy/dt 

Equation of behaviour 

Stability criterion 
 f - K τ > 0     ou     f / K > τ   

Jean Vareille   Robotique et Réseaux de Capteurs pour l’Interaction avec l’environnement, oct-nov 2008  révisé en  2019 



21 / 37 Jean Vareille   Robotique et Réseaux de Capteurs pour l’Interaction avec l’environnement, oct-nov 2008  révisé en  2019 



22 / 37 Jean Vareille   Robotique et Réseaux de Capteurs pour l’Interaction avec l’environnement, oct-nov 2008  révisé en  2019 



23 / 37 

Delay =  0  ->1  ->2  ->2,1   f / K = 3,16 
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Our approach of the problem 

 

 Building an generic software architecture 
 Kernel of services 

 componants of services 

 

 Tacking into account the quality of communication 
 Network’s sensors 

 Development mothodology 

 

 Hypothesis :  
 The delays of transmission are preponderant 

 The available bandwidth overpass the needs 
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Development Methodolody : 

              Gemma-Q 

Gemma (Guide d'Etudes et Modes de Marche et d'Arrêt) 

 -> Gemma-Q 

Stop Status OK 

Failure Procedures 

Run procedures  Stop procedures 

Failure state 

Normal process 

Test 

state 

Emergency stop 

Marche 

High quality rather good 

Averaged quality 

failure 

Test 

End 

Initial state 
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The GEMMA-Q in fictive 3D 
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Experiments and applications 
 

 Miabot Arena 
 

 ARITI 
 

 On line Train 
 

 TP on line 
 

 AIP Nantes pays de Loire, Nancy Lorraine 
 

 Australian Telerobot 
 

 NASA Space Telerobotics program 
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http://similimi.univ-brest.fr/v1.6/miabot/
http://ariti.ibisc.univ-evry.fr/
http://rr.informatik.tu-freiberg.de/index.php?con=home&sel=&lang=eng&js=1&
http://www.tpline.fr/
http://telerobot.mech.uwa.edu.au/
http://ranier.oact.hq.nasa.gov/telerobotics_page/realrobots.html
http://ranier.oact.hq.nasa.gov/telerobotics_page/realrobots.html
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 “Miabot Arena”  
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 ARITI 

http://ariti.ibisc.univ-evry.fr/ 

 Australian Telerobot 

http://telerobot.mech.uwa.edu.au/ 

 On ligne train 
http://rr.informatik.tu-freiberg.de/index.php?con=home&sel=&lang=eng&js=1& 
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 On line TP 
http://www.tpline.fr/ 

 AIP  
http://www.aip-primeca.net/ 

http://www.aip-primeca.net/PôleAIPPRIMECALorraine/tabid/134/Default.aspx 

http://www.aip-primeca.net/Portals/0/Robotique-Vision.pdf 

http://www.aip-primeca.net/Portals/0/Telma%20.pdf 

AIP Lorraine 

Robot vision 

Tele maintenance 
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http://ranier.oact.hq.nasa.gov/telerobotics_page/realrobots.html 

 NASA  

        Space Telerobotics program 
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CONCLUSIONS 

Abaility of autonomous decisions 

Measure of RTT needed 

Strong energy control 

Extend the methodology to the mobile robotics 

(speed control could be instable) 

Going further 
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Any questions ? 
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