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	1. Name in Full

           ROHDE,                           Marieke
　　　　

      FAMILY  　　　　　　　　                     First       　　　　　　                Middle

	2. Date of Birth: 

              　　　 31   /       08 　　　　 /      1979
           Day     　　　　Month 　　　　　   Year
	3. Nationality / Permanent Resident / Citizen Ship
German

	4. Current Appointment and/or Status

DPhil Candidate


	5. Academic Degree 

	 Type (PhD, etc) DPhil
	Date Obtained              /    04     /  2008
 x Expected          Day   Month   Year

	 Field     Computer Science and Artificial Intelligence
	

	 Institute  University of Sussex                                         (Country) UK

	6. Higher Education (Start from the latest one)

	Name of University / Institution 
University of Sussex

University of Sussex
University of Osnabrück

Leibniz Kolleg
	Location
Brighton, UK

Brighton, UK

Osnabrück, Germany

Tübingen,Germany


	Degree
DPhil

MSc

BSc

--
	Field
Computer Science and Artificial Intelligence

Evolutionary and Adaptive Systems

Cognitive Science

General Studies (Studium Generale)
	Completion Date (Month, Year)
Expected: 04.2008

09.2004

09.2003

07.2000

	7. Previous Employment (Start from the latest one)

	Name of Institution
School of Science and Technology, University of Sussex

Fraunhofer Institute for Autonomous Intelligent Systems

Institute for Cognitive Science, University of Osnabrück
	Location
Brighton, UK

St. Augustin, Germany

Osnabrück, Germany
	Position
Teaching Assistant, Research Assistant, Webmaster

Student researcher

Student Teaching Assistant
	From – To
10.2004 – present

02.2003 - 09.2003
10.2001 - 07.2003

	8. Awards (Please indicate title, organization and year.)

	10.2003 - 09.2007        Awarded with a three year Teaching Assistantship (grant and employment) for doctorate students by the School of Science and
                      Technology, University of Sussex, UK.
10.2003 - 09.2004        EPSRC funding for the MSc Evolutionary and Adaptive Systems at the University of Sussex.
01.2003                MLP-Award for Excellence in Studies, University of Osnabrück. 

09.2002 - 12.2003        Awarded with a Scholarship by the German Academic Exchange Service (DAAD) for a semester abroad in Costa Rica.
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	9. Past Research and Achievements

	I have been a DPhil student at the Sussex Centre for Computational Neuroscience and Robotics (CCNR) since 2004, funded by the School of Science and Technology with a teaching assistantship. For my DPhil, I develop and apply an interdisciplinary methodological framework combining experimental work and evolutionary robotics modelling.

Estimated DPhil completion: hand in before 01.03.2008, examination before 01.05.2008
My background is in Cognitive Science (BSc at the University of Osnabrück, Germany, grade A with distinction) and Evolutionary and Adaptive Systems (EPSRC funded MSc at the University of Sussex, passed with distinction). This interdisciplinary education involved coursework in the areas of Mathematics, Computer Science, Artificial Intelligence, Neuroscience, Psychology, Philosophy of Mind, Linguistics, Artificial Life and Evolutionary Theory. As part of my undergraduate studies, I worked on a third year student project at the Intelligent Dynamical Systems group at the Fraunhofer AIS in St. Augustin, Germany, during which I first learned about evolutionary robotics simulations (BSc project on the dynamical properties of self-regulating neurons).

I specialised in evolutionary robotics during my MSc at Sussex, UK, and was offered the opportunity to do a DPhil at the same department at the Centre for Computational Neuroscience and Robotics (CCNR). The overarching question of my DPhil research is how evolutionary robotics models can be applied to different strands of empirical research on human behaviour and cognition. In the first year of my DPhil studies, I extended my MSc project on motor synergies as a simplifying principle for non-linear motor control of the human arm. The evolutionary robotics modelling work (Rohde & Di Paolo 2005) was well received by experimental physiologists working in the area (cited in Shemmel et al. 2007). In another project, on which the research I propose for funding is based, I worked on value system architectures in neuroscientific theory, using evolutionary robotics simulations to critically analyse the logical consequences and implicit premises entailed in this type of architecture (Rohde & Di Paolo 2006a). In these studies, the evolutionary robotics models illustrate and prove logical principles in an idealised, abstracted and simplified simulation. 

Over the last 18 months, I have developed and applied an interdisciplinary framework for research on human sensorimotor adaptation. Psychophysics and psychological experiments frequently test human participants in simple virtual environments, just like the simulated environments used in evolutionary robotics. Using the same simulation in an experiment and its model allows generating data that is identical in format, which makes it possible to draw strong analogies between the two. Evolutionary robotics is a tool novel to the field of human sensorimotor adaptation, and this closely matched modelling is very different from the ‘proof of concept’ approach I previously took. My modelling of the embodied dynamics of perceptual crossing (Di Paolo, Rohde & Iizuka, forthcoming) and adaptation to sensory delays (Rohde & Di Paolo 2007) exemplifies the explanatory value of this novel methodology. The piloting project on sensory delays involved a five month ERASMUS research exchange to the perceptual supplementation group (GSP, UTC France), to complement modelling with hands-on psychological experiments (Rohde & Gapenne 2006).

I argue for the importance and merits of a dynamical systems approach in the study of cognition and behaviour in several places (Rohde & Stewart, forthcoming; Di Paolo, Rohde & De Jaegher forthcoming; Rohde & Di Paolo 2006c). This approach needs tools for dynamical analysis like the ones I devise and whose benefits I outline.
My work has been published in international journals and I have orally presented it on more than ten occasions at international meetings and invited talks, as well as to the British public at the 2006 Cheltenham Festival of Science (national newspaper coverage). Besides my research activity, I have taught undergraduate and postgraduate courses at Sussex and outside, engaged in the organisation of academic events and maintained the CCNR webpage.
References:
(for self-references see my following list of publications)

· Shemmell, J., Hasan, Z., Gottlieb, G. and Corcos, D. (2007): The effect of movement direction on joint torque covariation, Experimental Brain Research, 176, 150-158.
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	10. List of Major Publications

	Authors (all), title, Journal,  Vol.　, No　, pp.   -   , Month, Year

Book Chapter
Di Paolo, E., M. Rohde and H. De Jaegher (in press): Horizons for the Enactive Mind: Values, Social Interaction, and Play. In J. Stewart, O. Gapenne and E. A. Di Paolo (eds), Enaction: Towards a New Paradigm for Cognitive Science, Cambridge, MA: MIT Press.
Journal Papers (refereed)

Rohde, M. and J. Stewart (forthcoming): Ascriptional and ‘genuine’ autonomy, BioSystems, doi:10.1016/j.biosystems.2007.05.017.

Di Paolo, E., M. Rohde and H. Iizuka (forthcoming): Sensitivity to social contingency or stability of interaction? Modelling the dynamics of perceptual crossing. New Ideas in Psychology, doi:10.1016/j.newideapsych.2007.07.006.

Conference Papers (refereed)

Rohde, M. and E. Di Paolo (2007): Adaptation to sensory delays. An evolutionary robotics model of an empirical study. Proceedings of the 9th European Conference on Artificial Life ECAL 2007. 10.-14.9.2007, Lisbon, Portugal. Springer.

Rohde, M. and E. Di Paolo (2005): t for Two. Linear Synergy Advances the Evolution of Directional Pointing Behaviour. Proceedings of the 8th European Conference on Artificial Life ECAL 2005. 5.- 9.9.2005. Canterbury, Kent, UK. Springer.

Other

Rohde, M., O. Gapenne, D. Aubert, E. Di Paolo and C. Lenay (in preparation): Sensorimotor constraints on adaptation to tactile delays. To be submitted to ACM Transactions on Applied Perception.

Rohde, M. and E. Di Paolo (2006a): ’Value Signals’ and Adaptation: An Exploration in Evolutionary Robotics. Cognitive Science Research Paper 584, Department of Informatics, University of Sussex (technical report).

Rohde, M. and E. Di Paolo (2006b): An Evolutionary Robotics Simulation of Human Minimal Social Interaction. SAB’06 Workshop on Behaviour and Mind as a Complex Adaptive System, Rome, Italy 30.9.2006 (long abstract).

Rohde, M. and E. Di Paolo (2006c): Evolutionary Robotics and Perceptual Supplementation: Dialogue Between Two Minimalist Approaches. 50th Anniversary of Artificial Intelligence Summit, Ascona, Switzerland 9.-14.7.2006 (long abstract).

Rohde, M. and O. Gapenne (2006): Proposition de protocole experimental ARCo’06: Etude de l’adaptation aux d´elais sensorimoteurs. Submission (winning) to the experimental protocol competition at ARCo’06, 6.-8.12.2006 in Bordeaux, France (experimental protocol).

Rohde, M. (2004): Organisation of Complex Behaviour. A Hierarchical Modular Neural Control Architecture for the Generation of Handwriting Trajectories. MSc Evolutionary and Adaptive Systems, University of Sussex. (MSc dissertation).
Pasemann, F., Zahedi, K., Rohde, M.(2004): Adaptive Behaviour Control by Self–regulating Neurons, MPI-MIS-Preprint 55/2004,2004. (Preprint, submitted to Neuron).

Rohde, M. (2003): Dynamical Properties of Self-Regulating Neurons. BSc Cognitive Science, University of Osnabrück, Germany (BSc dissertation).
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	11. Research Plan in Japan
a.　Present research related to research plan
b.　Purpose of proposed research

c.　Proposed plan
d.　Expected results and impacts

	In the three months research project I propose for funding, I will compare different approaches in robot adaptivity (evolutionary robotics, homeostatic neural dynamics, theory of neuronal group selection) in simulated and real robots, working with an associative robot learning task. The focus of my work will be on evaluating how neural control mechanisms accomplish to solve the task, investigating issues of modularization, autonomy and value. This investigation of adaptivity from a dynamical and embodied perspective has a twofold objective: to improve our possibilities to built adaptive autonomous robots (engineering objective) and to better formulate theories of embodied learning than those currently available, which will have implications for the study of living organisms as well (scientific objective).
In previous work (Rohde & Di Paolo 2006a; Di Paolo, Rohde & De Jaegher, forthcoming) I have critically analyzed the theory of neuronal group selection (TNGS) as a principle for robot or animal adaptivity. In particular, I have discussed the plausibility of TNGS' value system architectures, which are characterized by a strict separation of behavior generating modules, learning modules and value-generating modules (Sporns & Edelman 1993; Verschure et al. 1995). 

Such separation of learning mechanism from the mechanisms of behavior generation and evaluation is very common in approaches to robot adaptivity and robotic models of natural adaptivity. However, recent work in evolutionary robotics and artificial life has shown that it is possible, or even preferable, for the same mechanisms to generate all three functions. Evolutionary robotics (e.g., Harvey et al. 2006) is a technique for the automated creation of robots in which the experimenter underspecifies the relation between controller and desired behavior. This relation is instead specified by a genetic search algorithm, a technique that frequently leads to solutions for robot control problems that exploit dynamic subtleties of the complex agent-environment interaction - subtleties that a human designer would probably not have been able to exploit using an explicit design approach. Evolutionary robotics simulations on associative learning (Yamauchi & Beer 1994; Tuci, Quinn & Harvey 2003; Izquierdo & Harvey 2007) have shown that fixed weight recurrent neural network controllers can perform a learning task without the need for a separate learning rule. In a different set of evolutionary robotics experiments (Di Paolo 2003; Iizuka & Di Paolo 2007; Wood & Di Paolo 2007), neural homeostasis has been found to be interestingly linked to tying together adaptive, behavior and goal-generating function in non-modular control networks. 

In the project I propose, I will compare an explicit design approach (TNGS, as a representative) with different kinds of evolved robot controllers (homeostatic and non-homeostatic) in order to compare their performance and generalization capacities on an associative learning task. The emphasis of this comparative study will be on how and whether function is modularized or intertwined in the evolved neural controllers, and how potentially evolved structures compare to the built-in structure of TNGS value system architectures. I hypothesize that no strict modularization of function will evolve and that such controllers bring about more generally adaptive behavior. I will relate the results to recent work by myself and others which links an intertwinement of function to robot autonomy that would more closely resemble the autonomy of living organisms (Di Paolo & Iizuka, in press; Ikegami & Suzuki, in press; Rohde & Stewart, in press). 

The project will comprise of three phases. During the first month, I will implement, run and analyze the simulation model of the task. During the second month, I will test if and in how far the findings from an idealized simulation models transfer to a real robot. The third month, I will focus on writing up the experimental results and evaluating them in the context of my earlier work and the relevant background literature. 
The Ikegami Lab of the University of Tokyo, my host organization in Japan, has a long and successful history of research with artificial evolutionary systems and simulated and real robots, studying dynamical brain-body-environment interaction and the origins of adaptivity and autonomy. Takashi Ikegami, the head of the lab, is one of the leading figures in the world to promote new embodied and dynamical approaches to artificial intelligence and he has unique experience in dynamical systems modeling, as well as in robotics and robotic models of biology. In his lab, I will find the proficiency, equipment and guidance for a successful and efficient realization of my project on the study of robot adaptivity, particularly during the second (real robot) and third part (evaluation) of the project. 
I will publish the technical results from this three months project in a conference publication (to be submitted, for instance, to the European Conference for Artificial Life) and the further reaching implications of the study in journal publication (to be submitted, for instance, to Neural Computation or Artificial Life). The results from this project will, in the first place, provide relevant results for the design of autonomous and adaptive robots. However, in a broader picture, they will also produce theoretical insights about how, in a complex dynamical system, behavioral function relates to local patterns of activation, and
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	11. Research Plan in Japan (Continued)

	will therefore serve as a metaphor for the study of the brain. Usually, activation in neural cell assemblies that correlates to external variables is presumed to have a representative function (an assumption that also justifies value systems in TNGS, a theory that is very strongly based on neuroscientific findings). With the project proposed, I will explore alternative explanatory paths when trying to elucidate the link between intelligent behavior, adaptivity and values and measurements of neural activity, in both artifacts and natural systems.
References

(for self-references see previous list of my publications)

- Di Paolo, E. (2003). Organismically-inspired robotics: Homeostatic adaptation and natural teleology beyond the closed sensorimotor loop. In Murase, K. and Asakura, T., editors, Dynamical Systems Approach to Embodiment and Sociality, pages 19-42. Advanced Knowledge International.

- Harvey, I., Di Paolo, E., Wood, R., Quinn, M. and Tuci, E. A. (2005). Evolutionary Robotics: A new scientific tool for studying cognition. Artificial Life, 11(1-2):79-98. 

- Iizuka, H., and Di Paolo, E. A. (2007).  Toward Spinozist robotics: Exploring the minimal dynamics of behavioural preference  Adaptive Behavior, 15:359-376.

- Ikegami, T. and Suzuki, K. (in press): From homeostatic to homeodynamic self. BioSystems Special issue on Modelling Autonomy.

- Izquierdo, E. and Harvey, I. (2007). The Dynamics of Associative Learning in an Evolved Situated Agent. In Almeida e Costa, F., Rocha, L.M., Costa, E., Harvey, I. and Coutinho, A., editors, Advances in Artificial Life. Proceedings of the 9th European Conference on Artificial Life., pages 365-374. Springer-Verlag.

- Tuci, E., M. Quinn & I. Harvey (2003). An evolutionary ecological approach to evolving learning behavior using a robot based model. Adaptive Behavior, 10(3/4):201-221.

- Sporns, O., and G.M. Edelman (1993). Solving Bernstein’s Problem: A Proposal for the Development of Coordinated Movement by Selection. Child Dev. 64 p. 960-981.

- Verschure, P, J. Wray, O. Sporns, G. Tononi, and G.M. Edelman (1995). Multilevel analysis of classical conditioning in a behaving real world artifact. Robotics and Autonomous Systems, 16: 247-265.

- Wood, R. and Di Paolo, E. A. (2007). New models for old questions: Evolutionary robotics and the 'A not B' error. In Proceedings of the 9th European Conference on Artificial life ECAL 2007. Springer-Verlag.

- B.M. Yamauchi and R.D. Beer (1994). Integrating reactive, sequential and learning behavior using dynamical neural networks. In D. Cliff, P. Husbands, J. Meyer, and S. Wilson, editors, From Animals to Animats 3: Proc. of the Third Int. Conf. on Simulation of Adaptive Behavior, MIT Press. p. 382-391.
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	12. Language Ability (5: excellent ………1: poor)

	
	Reading 
	Writing
	Hearing
	Speaking 

	Japanese
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1

	English
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1

	German


	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1

	Spanish
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1

	Fremch
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1
	5  4  3  2  1

	13. Past Stay(s) in Japan

	    Place:
	Year:

	Purpose:


	14. Name(s) of other fellowship(s) for which you are now applying:
EPSRC Fellowship at the Life Sciences Interface (08.2008-07.2011; not in conflict with proposed research)
JSPS Long Term Fellowship (09.2008-08.2010; not in conflict with proposed research)

	15. Mailing address
	

	a.　Office:
	b.　Home:

	Centre for Computational Neuroscience and Robotics (CCNR)

John Maynard Smith Building, University of Sussex

Falmer Brighton

BN1 9QG

UK

Tel: 0044 1273 87-2948
Fax: 
e-mail: m.rohde@sussex.ac.uk
	17 Springfield Rd

Brighton 

BN1 6DB

UK

Tel: 0044 1273 556 514
Fax:

e-mail marohde@gmail.com

	16. Will you be accompanied by spouse and / or offspring(s)? If so, please indicate their names and relationship.

	Name:
	Relationship:


	17. If you have been previously awarded as a JSPS fellowship or participated in another JSPS research program, please indicate the name of the program and the period of your participation.

	· I have been awarded a fellowship under the JSPS Postdoctoral Fellowship Program for the period of

(Day / Month / Year) to (Day / Month / Year).

	□　I have been awarded a fellowship under the JSPS Summer Program in (Year).

	□　Other Program

	Name of the program:
Period of participation:


I certify the above information to be accurate and correct.

Date:　　　　　　　　　　20.11.2007　　　　　　　　　　　　　   
NAME (Print) :　　　　　　Marieke Rohde　　　　　　　　　　　　  
Signature:　　　　　　　　　　　　　　　　　　　　　　　　　    
 (Notes)

1. Please sign this form and forward it to your proposed host researcher in Japan. Do not send it directly to JSPS.

2. The following documents must be attached:

・　A letter of reference/recommendation from your current or previous supervisor (not from proposed Japanese host researcher).
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