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Abstract. In the framework of the embodied approach, this paper tries



to emphasize that, aside from its closed loop organization, a body is a growing object. A body can indeed recruit external elements to make them part of its own structure. The general question we address is the following : to what extent does the process of recruitment relate, in a direct or indirect fashion, to the cognitive activity? We show in this paper that the structure of the interaction between an agent and its environment is comparable to a recruitment process, taking place both at the level of the nervous activity, and at the level of the group of individuals. During an interaction process, the coordination between the agent's body and its surrounding is interpreted as an intermittent expansion of the agent's body. For that reason, we say that the agent appropriates the surrounding elements. The choice of a relevant partner among various partners illustrates the ability to anticipate, through the co-construction of action, some desirable forthcoming interaction. The agent indeed takes part in the realization of its own predictions. The paper nishes with some remarks about the learning processes, seen as the crosswalk between nervous-environment processes and body growth processes.
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Introduction



The embodied approach is a well-known alternative to classical cognitive models. Under that approach, an agent identies with its body, and the cognitive activity identies with the continuous trade-o between the dynamics of selfconstruction and the body/environment structural couplings [1]. Under the embodied approach, a cognitive process is not something located inside the agent. It relies on the continuous interleaving of physiological and environmental autonomous ows, with the body's skin acting as a barrier or a frontier preserving the body's operational closure [1]. We will try in this paper to explore some of the embodied approach conceptual extents, according to the questions of learning and anticipation, and their implementation in articial devices.
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Model setting



The aim of this paper is not to give denite or elaborate models, but to accompany some of the proposed ideas with a light mathematization. We thus introduce this paper with a global model of interaction, with the use of some of the concepts of classical control theory (input, output, functional diagrams) and dynamical systems formalism. A control system is thus a model of interactions between a model of controller (or agent) and a model of the environment. The agent perceives the environment through sensors and acts on the environment through actuators. The environment evolves under the actions of the agent, and those actions are updated according to the sensory ow. In this presentation, the agent's and environment evolutions are co-dependent, i.e. belong to the same process, whose evolution both originates from the two sides. It results, formally speaking, by a simple splitting in two parts of a single autonomous dynamical system composed of an environment and an agent for which we suppose we have a precise state description (see also [2]). An interaction system can classically be described by the set of equations:



 uout (t) = kout (xin (t))    dxin dt = fin (xin (t), uin (t)) u  in (t) = kin (xout (t))   dxout dt = fout (xout (t), uout (t))



(1)



Where Xin is the internal state space, Uin is the internal input state, fin : Xin × Uin → Xin is the internal transition function, xin ∈ Xin is the internal state, uin ∈ Uin is the internal command, Xout is the external state space, Uout is the external input state, fout : Xout × Uout → Xout is the external transition function, xout ∈ Xout is the external state, uout ∈ Uout is the external command,







The mapping



kout : Xin → Uout



represents the transformation of the agent's



state space to the commands space, i.e. the various forces which activate the agent's body. The outer process is thus dependent on the internal state,







through its "actions"



uout (t). kin : Xout → Uin represents the transformation from



Conversely, the mapping



the external space to the agent body-centered space, basically corresponding to the signal sent to the agent by its various sensors. The inner process is dependent on the external state, through its "perceptions"



uin (t).



The functional scheme of this system is represented in gure 1. In the most general case, every subsystem (agent and environment) owns one or several hidden processes, whose dynamical evolution actively take part in the production of new perceptions and new actions. Given some perceptual conguration, the agent's reaction is not strictly predictable. Conversely, the environment does not always react the same. The global evolution is not exclusively under the control of the agent, or under the control of the environment. The global evolution is as much driven by the hidden processes than by the commands.



Fig. 1. Functional diagram of an interaction system.
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The processes of recruitment



This section is about growth processes and the ability of dynamical models to relate to such processes.



3.1



Recruitment and growth



Animals or plants life relies on the permanent process of body self-construction and growth. A distinction can be made between the body macroscopic structure and the process of recruitment and extension which continuously modies the body. A body survives as long as it can access to a minimum amount of nutriments and energy. The assimilation of external elements is thus a fundamental process by which a given body recruits external element as new body compounds. The necessity of a permanent renewal of internal components makes the body very dependent on its environment. Our proposal in this paper is to identify the process of recruitment and growth as the fundamental level from which every



further cognitive renement develops. Under this schematic view, the bodies can face dierent situations which may facilitate or prevent the fundamental growth process. Any nutritive assimilation facilitates this internal growth process. Any aggression or nutriment lack is in conict with the current internal growth process. Reciprocally (in a recurrent fashion), the internal growth process is selective and opportunist. The body develops in a way which facilitates compatible assimilations, and prevents destructive intrusions. For instance, a plant basically grows where the energy



and nutriments sources are the more abundant (roots extension, foils development,...). Dierent mechanism prevent and repair intrusions and aggressions. In terms of modeling, the most popular models of plant growth relate to a fractal process of replication of branch growth patterns [3]. Those models however only care about the structures, and do not take into account the properties of the substrate. Here, we use as a reference the models of aggregation processes, which have been given for instance in Turing reaction-diusion equations [4]. In an aggregation process, the various particles belonging to the substrate obey to two antagonist tendencies, i.e. a strong local attraction tendency and a weak distant repulsion tendency, which results in the constitution of macroscopic aggregates. In that model, the current aggregates can recruit new individuals in the constitutions of its own body.



3.2



Nervous dynamics



Contrarily to plants, animals own a nervous system, so that they can produce movements. Plants thus passively consume the energy of light and soil nutriments, while animals actively seek for sources of food and energy. The nervous system allows high speed processes which operate in parallel with the original self-construction growth process. The nervous process is accompanied by muscles contractions and body movements. The nervous activity (neurotransmitters release and ionic electric transmission) is persistent during the whole life of the body (i.e. more or less quiescent). This persistent activity needs external stimulation (i.e. perception-induced neurotransmitters release) in order to maintain its activity, like bodies need nutriments. This analogy helps to to analyze the nervous dynamics in the terms of a recruitment/aggregation process. New stimulations thus feed the nervous dynamics, and a lack of stimulations diminishes the nervous activity. Conversely, the nervous activity propagates through the nervous system, like re, and recruits new stimuli as components for its combustion. The activity grows better where the stimulations are, and thus extends toward the current stimulations. The property of aggregation also relates to the property synchronization, which has been extensively observed within local assemblies [5] or between dierent assemblies [6]. The dominant hypothesis is that such synchronization expresses the involvement of a structure in a process taking place at the global level. This involvement manifests in a measurable cooperation between the local and the global level, so that a certain dynamical pattern recruits participants to its own activity (and conversely some neurons choose to take part in the global process, modifying their dynamics and being modied by the global dynamics). This property of synchronization has been extensively established as a rather common phenomenon taking place in various models of articial neural networks [711], from binary models [7] to elaborate stochastic and sparsely connected integrate and re models [9]. More generally, the model given in eq.(1) is well suited for the representation of such dual nervous/body interactions. The internal variables may correspond to the nervous dynamics, while the external variables may



correspond to the agents body and also partly to the environment. The internal process of recruitment may be obtained with topologically organized neural maps [12, 13], where incoming stimuli can operate as seeds for new aggregates of neural activity. The two subsystems may mainly dier by the integration times, i.e. the internal integration time may be of one or several order faster than the external ones, mimicking the dierence between internal and external reaction times.
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Interaction and appropriation



4.1



Partners and perceptibility



The way the nervous system reacts to external events is dependent on the structure of the animal's body. I call here  partner  an object which is aordant [14] with the body, i.e. which facilitates a structural coupling with the agent's body. It can touch its senses, or even make an attempt on its life (ravine, poisoned



1



food, predator) . The way bodies perceive their surrounding objects or partners is rst determined by their respective physical properties, forms and spatial extension. Some surrounding objects are perceptible, others are not. In the natural world, perceptibility is basically rooted on the symmetry/disymmetry of the facing bodies in one or several physical dimensions, i.e. relative spatial extension, relative speed, relative illumination, and also in the symmetry/disymmetry of the individuals sensors. So, two facing bodies may easily ignore each other for basic physical reasons, possibly colliding by chance. The main aspect however of perceptibility is that bodies are built in a way that favors the perception of the most relevant features in their environment. For evolutionary and/or adaptive reasons, attractive or aversive sources of food, attractive or aversive partners, are more salient in their perceptual eld. This basically means that bodies are prepared to interact with elective partners. The bodies are predisposed to perceive the items they can interact with. So, in a schematic view, a body is surrounded by various partners, which are potentially eligible for interaction. The eligibility of a partner means that a given partner does not by itself necessarily trigger a pre-denite reaction. At a given moment, a process of decision takes place where a partner is elected, among others, for an interaction. How do a particular body take the decision to select an elective partner? This relates to the question of action selection and decision processes. From a global point of view, one can not say that a certain decision is strictly taken inside the body. One should better say that the environment dynamics facilitates a certain series of interaction patterns, and reciprocally the body's internal dynamics facilitates a certain series of interaction patterns, and the decision relies on a mutual process of convergence toward a compromise:
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On the contrary, an infectious agent may not be considered as a partner, as it can not touch the agent's senses







At the nervous scale, only the more desirable perceptual compounds are chosen by the nervous process. Reciprocally, the desirable items are dened







by the process of selection which occurs in the current nervous activity. At the body scale, only the more desirable partners are chosen. Reciprocally, the desirable partners are the ones which nd themselves chosen by the animal. The election of a partner for interaction is comparable to a recruitment



process. In a particular bodies/environment context, an interaction pattern is formed and various partners are recruited to participate to that process. Such recruitment process is a mix between individual choices and global entrainment. Given a certain interaction system (1), can we measure whether the two subsystems cooperate or, on the contrary, disturb each other? This question relates to the question of the coupling, or matching, between the two sub-processes. Such matching may be measured by the way the two sub-processes display common
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features in their state space, like periodicity, synchronicity ... In the general case, one can not strictly dene a causal path in the process giving rise to a certain interaction pattern. The two parts are equally involved in this process, i.e the two subsystems may end up on a compromise, so that they mutually resonate with the other, or, on the contrary, end up on a dissension, so that they tend to produce, for instance, a chaotic pattern of interaction (see also [16]). In the rst case, the two processes are easily penetrated by the other's inuence. In the second case, the two processes remain blind to the other's inuence.



4.2



The appropriation process



At a given moment, some of the elective partners are elected to take part in the ongoing interaction process. That moment is accompanied by a specic nervous pattern. A perceived partner fundamentally appears in the form of various sensory compounds (i.e. neurotransmitters). At the local scale of the nervous activity, some of those latent sensory compounds are integrated in the current nervous dynamics (chosen as relevant nervous compounds), and take part in the current nervous dynamics. The nervous activity thus recruits some new sensory compounds among several sensory appeals. The elected partners (their sensory compounds) are used and manipulated by the nervous dynamics, i.e. they are integrated in the internal/external process of action construction. They thus belong to the nervous dynamics. In parallel, the body participates to an interaction pattern. Under this interaction pattern, the various partners are found to act coherently according to the body's current dynamics. In other terms, the body and its surroundings are synchronized. In accordance with the internal dynamics, it appears that the



2



The measure of the coupling between the two dynamics may empirically rely on a comparison between the embedding dimension of the global trajectory D, and the embedding dimensions of every local trajectory Din and Dout . This point will not be developed in this paper. See also [15].



various partners virtually belong to the animal's body. In that sense, the animal appropriates its partners. For that reason, the interaction moments can also be called appropriation moments, where the agent's body virtually extends to one or several partners taking part in the interaction. This virtual body and the neurons internal dynamics operate at the same speed. There is thus a correspondence to be found between the neuronal aggregation dynamics and the aggregation that comes with the current interaction.



5 5.1



Anticipation and learning An uncertain body in an uncertain environment



A world item, as a partner, can locally represent a future moment (a prey for instance represents a future meal). This is true only in a particular context (a fed up predator does not consider a potential prey as a future meal). The current partner can thus be seen as an anticipatory clues of the following events, in the particular context of the current interaction. The agent's anticipations are closely linked to the agent's decision. The election of a particular partner corresponds to the election of a particular forthcoming pattern of interaction. The agent thus actively takes part in the realization of its own predictions, and there is no separation between anticipation and action decision. The way the agents choose partners is often simple and non controversial. In many situations, there is no serious trouble in doing what the senses suggest to be done, so that almost automated responses can be triggered. The set of familiar partnerships may be seen as what the agent feels as "belonging" to its own world : usual places, usual faces, usual habits. The usual partners trigger usual responses and usual interactions. On the contrary, unknown territories, unknown environments, unpredictable reactions are the major part of everyday life. The persistent environment uncertainty requires persistent attention! Reciprocally, internal processes often present some uncertain aspects : the strong complexity of internal processes can lead to unstable and/or chaotic internal patterns. The global uncertainty of the agent/environment coupling are the reasons why a signicant part of structural couplings do not issue as they were anticipated! This is often referred as cognitive dissonance, i.e. a lack of congruency between the agent actions and the environment reactions. The process of election, i.e. the process by which elective partners are chosen, is driven by an internal nervous process which is known to be highly unpredictable, presumably chaotic [17]. The precise moment of action decision is thus growing on a moving ground in an uncertain surrounding.



5.2



Reward dynamics



Reward and learning dynamics are precisely at the crosswalk between the body growth dynamics and the nervous dynamics. We give here some tracks toward



a modeling of the learning process according to the primitive process of growth and nutriment assimilation. From a global point of view, the body growth is favored when the movements that accompany the nervous activity orientate the body toward sources of nutriments, and avoid major dangers. The reciprocal is not obvious. In which fashion does the slow process of assimilation orientate the nervous activity toward the facilitation of body persistence? Due to the dierence of speed between growth and nervous dynamics, the direct dependency between nutriments and growth is not operant. The nutriments are not assimilated at the same place and at the same speed than where the nervous activity is. The point I want to suggest here is that the plant tendency to grow better where the nutriments are is mimicked and extended by animals in the behavioral domain. Some behaviors tend to be consolidated for they give a better access to



power sources. Some parts of the internal construction (neural circuits mainly) are consolidated and grow, for they participate to a body-environment coupling which gives access to a rewarded moment. Other circuits degenerate for they don't bring such access. The important point is that a new domain of growth is dened, which is not related to the body mass, but on the body's abilities and skills. These new abilities correspond to an extension of the agent appropriation capabilities, i.e. knowledge extension. The knowledge of the environment



increases with the number/variety of eligible objects and partners. The more the agent can identify various partners, the more it can take a part in the construction of future events, and the more it can avoid to face cognitive dissonances. The learning process must rely on a local storage of neurotransmitters, which are released and then recruited by the current nervous pattern. Those neurotransmitter (dopamine for instance) may be seen as the substitutes of real nutriments, following the path of the current nervous activity, and possibly stimulating local weight reinforcement mechanisms. That moment of neurotransmitters release is often described as a reward. It is a signature that something positive has been identied by the body. In neural networks modeling terms, if we decompose internal input the weights vector



uin in various components, i.e. uin = (usignal , uweights , uother ), uweights = {Wij }i,j∈{1..N }2 directly relates to the intercon3



nection pattern of the neural network . The weight evolution rule, even directly depending on the internal activity, may thus be attached to the slow external process. The question is now to dene the nature of the operational core from which new partners may emerge through the global and local body-environment processes. A preliminary implementation of that principle using the properties of an internal chaotic dynamics as a generative process for action production and environment appropriation can be found in [18].
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where for instance the neural activation dynamics may be updated according to N X xi (t + 1) = f ( Wij (t)xj (t) + usignal,i (t)) i=1



References 1. Varela, F.: Principles of Biological Autonomy. North Holland, Amsterdam (1979) 2. Beer, R.D.: Dynamical approaches to cognitive science. Trends in Cognitive Science 4 (2002) 9199 3. Lindenmayer, A.: Mathematical models for cellular interaction in development i+ii. Journal of Theoretical Biology 18 (1964) 280315 4. Turing, A.: The chemical basis of morphogenesis. Philos. Trans. R. Soc. London (1952) 3772 5. Singer, W.: Time as coding space in neocortical processing : a hypothesis. In Buzsáki, G., ed.: Temporal Coding in the Brain, Berlin Heidelberg, Springer-Verlag (1994) 5179 6. Rodriguez, E., George, N., Lachaux, J.P., Martinerie, J., Renault, B., Varela, F.: Perception's shadow: long-distance synchronization of human brain activity. Nature 397(6718) (1999) 430433 7. Amari, S.: A method of statistical neurodynamics. Kybernetik 14 (1974) 201215 8. Gerstner, W., Ritz, R., Van Hemmen, L.: A biologically motivated and analytically soluble model of collective oscillations in the cortex. i - theory of weak locking. Biol. Cybern. 68 (1993) 363374 9. Brunel, N., Hakim, V.: Fast global oscillations in networks of integrate-and-re neurons with low ring rates. Neural Computation 11 (1999) 16211676 10. Hansel, D., Sompolinsky, H.: Chaos and synchrony in a model of a hypercolumn in visual cortex. J. Comp. Neurosc. 3 (1996) 734 11. Daucé, E., Moynot, O., Pinaud, O., Samuelides, M.: Mean-eld theory and synchronization in random recurrent neural networks. Neural Processing Letters 14 (2001) 115126 12. Amari, S.: Dynamics of pattern formation in lateral-inhibition type neural elds. Biological Cybernetics 27 (1977) 7787 13. Daucé, E.: Short term memory in recurrent networks of spiking neurons. Natural Computing 2 (2004) 135157 14. Gibson, J.J.: The ecological approach to visual perception. Houghton-Miin, Boston (1979) 15. Penn, A.: Steps towards a quantitative analysis of individuality and its maintenance: A case study with multi-agent systems. In Polani, D., Kim, J., Martinez, T., eds.: Fifth German Workshop on Articial Life: Abstracting and Synthesizing the Principles of Living Systems, IOS Press (2002) 125134 16. Tani, J.: Symbols and dynamics in embodied cognition: Revisiting a robot experiment. In Butz, M., Sigaud, O., Gérard, P., eds.: Anticipatory Behavior in Adaptive Learning Systems, Springer (2003) 167178 17. Skarda, C., Freeman, W.: How brains make chaos in order to make sense of the world. Behav. Brain Sci. 10 (1987) 161195 18. Daucé, E.: Hebbian reinforcement learning in a modular dynamic network. In: SAB 04. (2004)



























des documents recommandant







[image: alt]





Dynamics of the LevitronTM 

of this paper is to work from first principles, analysing .... first two are inertial parameters and the third the ratio of magnetic to ..... Our objectives are to say.










 


[image: alt]





Chaotic dynamics of flags from recurring values of ... - Emmanuel Virot 

The flapping moment is reconstructed from the signals of the force sensors. .... detected at U â‰ƒ 11 m/s, mirroring the intrinsic sensibility of the algorithm to ...










 


[image: alt]





Dislocation dynamics simulations with climb - Emmanuel Clouet 

Dislocation climb mobilities, assuming vacancy bulk diffusion, are derived ..... the bulk, is shown in Figures 2, 3, and 4, respectively. Kirchner [33] and Burton and ...










 


[image: alt]





Lebanon: The Necessary Re-Appropriation of History and Conflict 

The same applies to bank secrecy, trade, specific family structures, .... one community into the beliefs, traditions, mores and political stance of the other. This.










 


[image: alt]





The Stabilizability of a Controlled System Describing the Dynamics of 

In equations of the fishing effort variations, a control function is introduced as a rate of the ... Nonsmooth Analysis and Optimal Control Theory, Graduate Texts in.










 


[image: alt]





A mathematical model of the dynamics of the ... - Ovide Arino 

In this paper, we introduce a mathematical model for the coupled dynamics of the ...... [2] G.K. Batchelor, An Introduction to Fluid Dynamics, Cambridge Univ.










 


[image: alt]





Temporal dynamics of motion integration for the 

anism, eds. Chagas, C., Gattass, R. & Gross, C., pp. 117â€“151. New. York, New York: Springer. Nakayama, K. & Silverman, G.H. (1988). The aperture problem. II.










 


[image: alt]





in the - Emmanuel Virot 

The starches instantly cool off and form what the scientists call â€œlegs.â€� These are the soft parts you eat. When one leg quickly pushes off against the surface of the.










 


[image: alt]





On the dynamics of capital accumulation across 

Oct 20, 2005 - We solve an optimal growth model in continuous space, continuous and bounded ... lieve that the alternative assumption of a continuous space structure .... We could consider a transportation cost proportional to output (the.










 


[image: alt]





Temporal dynamics of motion integration for the 

ently ambiguous: there will be always a family of real movements in two dimensions ... On the other hand, since the direction of motion of 2D patterns, such as texture ele- ...... Journal of the Optical Society of America A2, 322â€“342. Wilson, H.R. 










 


[image: alt]





Temporal dynamics of motion integration for the 

terminator motion signals processing within the motion stream. Motion integration .... energy detector performs a local Fourier analysis (Watson & Ahu- mada, 1985). ... pathways followed by a combination of these responses in a net- work that ...










 


[image: alt]





The dynamics of linguistic diversity - Alexandre Francois 

11 schools - One possible approach could take it as a given and observe its various linguis- ... the diversity of these languages' phonological systems, of their morphosyntac- ... I will show that the languages of northern Vanuatu are subject to two 










 


[image: alt]





The adaptive dynamics of fungal speciation References 

evolution could substantially improve strategies for control of emerging or reemerging diseases. Within the frame of natural selection we focus on the role of ...










 


[image: alt]





Introduction and the equations of fluid dynamics 

Up to this point the equations governing fluid flow and solid mechanics appear to be similar with ... each of which has a certain behaviour in the numerical solution. ..... To complete the relationship it is necessary to determine heat source terms.










 


[image: alt]





The Mechanics and Dynamics of Tendril 

in his book The Movements and Habits of Climbing Plants [2] which was based on an .... [3] Bulk, stretch and texture, Papers of the 51st Annual conference of the ...










 


[image: alt]





RÃ‰APPROPRIATION CORPORELLE 

sont en chÃ¢taignier clair, les murs en chanvre et en chaux. Pour tous renseignements complÃ©mentaires et inscriptions contactez : VÃ©ronique VERGOZ. 04 75 65 ...










 


[image: alt]





Abstract Submitted for the DFD12 Meeting of The ... - Emmanuel Virot 

Aug 2, 2012 - in the vertical case, suggesting an important role of gravity. ... flag can be also a mean to harvest the wind kinetic energy: in a preliminary ...










 


[image: alt]





The Role of Motion Dynamics in the Design 

developing and implementing fast and accurate motions for industrial ... contact models, actuator models, and mass-inertial parameter settings due to changing.










 


[image: alt]





Stability of phytoplankton dynamics 

We present a model of the phytoplankton dynamics. The model is de- scribed by a transport equation which contains terms responsible for the growth of ...










 


[image: alt]





Using cluster dynamics to model electrical ... - Emmanuel Clouet 

Oct 20, 2006 - behavior obeys a simple power law as predicted by LSW theory for the solid solution supersaturation. .... gas model of electrical resistivity in AlSc that only the ... deduced from cluster dynamics simulations for a solid solution of.










 


[image: alt]





Linear dynamics of the Lamb-Chaplygin dipole in the ... - Numericable 

Jun 12, 2014 - Fluids 15, 1861â€“1874 (2003). 19 D. Fabre, D. Sipp, and L. Jacquin, â€œKelvin waves and the singular modes of the Lambâ€“Oseen vortex,â€� J. Fluid ...










 


[image: alt]





Linear dynamics of the Lamb-Chaplygin dipole in the ... - Numericable 

Jun 12, 2014 - duces a shift of the dipole toward the upstream or downstream ... In particular, two-dimensional (2D) modes are found that do not seem to have .... one of the ingredients of the instabilities to which this work is dedicated, but not th










 


[image: alt]





Statements zur Appropriation - Core 

Die Echtheit einer Sache ist der Inbegriff alles vom Ursprung her an ihr Tradierbaren, von ihrer materiellen Dauer bis zu ihrer geschichtlichen. Zeugschaft. 9.










 


[image: alt]





Recovery of the inherent dynamics of noise-driven ... - Denis Sipp 

May 16, 2016 - We will similarly give a theoretical argument indicating that DMD ..... specifically wall-shear stress measurements s(n). This approach implies ...










 














×
Report The dynamics of appropriation - Emmanuel DaucÃ©





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



