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Genomic prediction: a promisinG tool to obtain better 
adapted varieties

session: natural resources

Daniela Bustos*, Marcos Malosetti and Fred van Eeuwijk

Biometris, Wageningen UR, Wageningen, Netherlands

Keywords: prediction, genotype by environment interaction, multi-environment trials

The performance of crop genotypes (e.g. yield) depends on the DNA composition 
of plant individuals (genotype) and on the effect of the environment. Until recently, 
it was not possible to observe the genotype. For that reason, plant breeding 
traditionally used phenotypic selection as a way to obtain genotypes that were well 
adapted to target environments. Unfortunately, genotypes respond differently to 
environmental conditions (i.e. they show genotype by environment interaction, GxE). 
GxE complicates plant breeding because the best genotype in one environment is not 
the best in another environment, forcing breeders to evaluate genotypes in multi-
environment trials. The change of genotypic ranking among environments is a very 
common phenomenon in in countries that have a large diversity of environmental 
conditions, as Chile. With the development of molecular markers, it became possible 
to directly characterize the genotype. This genotypic information can be used to 
predict the phenotype in a single or in multiple environments (genomic prediction). 
The objective of this presentation is to give an overview about current genomic 
prediction models and to discuss how genomic prediction models can be used within 
breeding programmes.

*Corresponding author: danielabustosk@gmail.com
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Gender inequality in chile; what is the cost in terms of 
income inequality?

session: social equality

Carlos Villalobos Barria*

University of Goettingen, Goetingen, Germany

Keywords: gender inequality, income inequality, micro-econometric simulations.

In this paper, we examine the impact of gender inequality on income inequality in 
Chile. 

A novel methodology, based on quantile-averaged distributions of the household per 
capita income’s proximate determinants (See Klasen et al., 2014; and Barros et al., 
2006), is used to assess the consequences on income inequality due to income-gaps 
by gender. 

Since in many households males and females live together, the impact of gender 
inequality (labour market outcomes and unearned incomes) on income inequality 
will depend mostly on the educational matching structure of the families across 
the income distribution, as well as on the economic fortunes of female-headed 
households. Given these complex links, it is not obvious that there is a direct and 
empirically sizable link between gender and income inequality. 

Our preliminary results from the decomposition exercise show that the impact 
of gender inequality on income inequality is modest. In line with Klasen et al. 
(forthcoming) for the EU-29, overall gender inequality, expressed as the male-female 
income-gap per adult within the household, contributes to increase household 
income inequality only by 1.2 percent (in Gini coefficient, or 0.622 Gini points). 

A later version of this paper will provide the evaluation of the gaps in labour 
earnings, hours of work, participation and non-earned incomes on inequality as 
well as with an assessment of the way males and females sort to form households 
(assortative and disassortative mating) as the key factor in which labour market 
outcomes (including gender gaps) translate into distributional changes within the 
income distribution.

*Corresponding author: cvillal@uni-goettingen.de
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Sin equidad Social no hay deSarrollo (Without equity 
development iS not poSSible)

session: social equality

Carlos Millas*

Erasmus University Rotterdam, Rotterdam, Netherlands

Keywords: equity, development, interaction.

La equidad social no es un objetivo para ser alcanzado al final de los procesos de 
desarrollo económico y social.

Para que los procesos de desarrollo sean exitosos en necesario que todas sus etapas 
se basen en la equidad social.

Los procesos de desarrollo económico y social son mucho más complejos que el 
simple crecimiento económico. Al respecto son interesantes algunas experiencias 
de Holanda y otros países del norte de Europa. Holanda, que se encuentra entre los 
países más desarrollados, tuvo hasta 1970 un nivel de ingreso medio por persona 
inferior al que tiene Chile actualmente. Otros países del norte de Europa, como 
Noruega y Suecia, que habían estado entre los más pobres de Europa, también 
han experimentado un desarrollo económico y social extraordinario y actualmente 
ocupan los primeros lugares en el Índice de Desarrollo Humano de las Naciones 
Unidas. Entre las políticas que estos países aplicaron en la segunda mitad del siglo 
pasado es interesante tener en cuenta que sus gobiernos no esperaron hasta alcanzar 
un alto nivel de su Producto Nacional para eliminar la pobreza y establecer amplios 
sistemas de seguridad social para todos los ciudadanos y sus hijos, con seguros que 
cubrían todos los gastos en caso de enfermedad, acceso a viviendas subsidiadas, 
educación gratuita en todos los establecimientos públicos y privados e ingresos 
mínimos para todos los que carecían de recursos por cesantía, invalidez, vejez u 
otras causas. La ampliación de los mercados incorporando a ellos a toda la población, 
la aplicación de medidas keynesianas de estímulo del pleno empleo y la atención 
preferente al capital humano para contar con una población sana, bien nutrida y 
con adecuados niveles de educación formaron la base inicial que hizo posible el 
desarrollo posterior. Además la eliminación de la pobreza y la redistribución de 
ingresos influyó para que los índices de criminalidad, violencia y drogadicción pasaran 
a ser significativamente menores que los de otros países.

*Corresponding author: millas@hetnet.nl
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Gabriela Koppenol-Gonzalez(a)*, Samantha Bouwmeester(a) and Jeroen 
Vermunt(b)

Erasmus University Rotterdam, Rotterdam, Netherlands(a)

Tilburg University, Tilburg, Netherlands(b)

the application of latent class analysis to educational and 
developmental psycholoGical research

session: education

Keywords: cognition, learning, memory, latent class analysis

Latent class analysis (Lazarsfeld, 1950) is a statistical technique that originated in the 
field of sociology. However, in the field of psychology and educational sciences, this 
technique is relatively new and its advantages remain unknown to the general public. 
The main advantage is that in a large group of children, the performance shown by 
some children but not others can be distinguished based on the responses of the 
children instead of grouping strategies coming from the researcher. This means that 
the variance in certain responses causes the grouping of children, leading to more 
homogeneous groups that can be used for further analysis of group characteristics in 
order to understand what exactly makes these groups differ from each other. 

In the current presentation, I will demonstrate an application of latent class analysis 
to developmental psychology, specifically to memory research. This study compares 
the results obtained with a conventional statistical technique (analysis of variance) 
to the results obtained with latent class analysis. However, there are many more 
conceivable applications of this technique and my interest lies specifically in the field 
of educational psychology. 

My research objective is to distinguish groups of children who show different 
performance in the classroom in terms of learning ability, susceptibility to 
instruction, educational methods, etc., in order to identify the main factors that 
influence these differences between children. Eventually, such results may be used 
to improve children’s performance or educational methods in the classroom.

*Corresponding author: koppenolgonzalez@fsw.eur.nl
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Francisco Ceron*, Herman Van de Werfhorst, Thijs Bol

Universiteit van Amsterdam, Nieuwe Achtergracht 166 1018 WV Amsterdam

dynamics of achievement inequality in chile: the role of 
performance and choice

session: education

Keywords: primary effects, secondary effects, achievement inequality, educational 
stratification, school choice

This paper examines the extent to which, given demonstrated early ability, 
achievement inequality is shaped by educational choices in secondary school. 
Sociological research has shown a renewed interest in the study of educational 
inequalities by distinguishing two separated, but correlated, mechanisms: primary 
effects, which relate to indirect effect of social origin in academic performance; 
and secondary effects which refer to the direct effect in educational choices, after 
controlling for performance. However, it has not been fully acknowledged that 
primary effects, the generation of achievement inequalities, are itself affected 
by choice processes. This study focuses in assess, given students’ demonstrated 
academic ability, to what extent the relationship between the individual social 
origin and academic achievement of students is conditional to class based parental 
educational choices about schools.

We use a longitudinal census data covering 4th and 10th graders from Chile, a 
country which has a strongly choice-driven school system well-suited to study the 
influence of families ‘decision-making on academic achievement. We find that there 
is approximately a quarter of the effect of social origin on achievement that operates 
through family educational choices. This secondary effect of social origin is strongly 
correlated to the sorting of students into schools in 10th grade, independent of 
earlier demonstrated ability. We conclude that analytical distinction between primary 
and secondary effects, although useful, should considering choice processes as an 
integral part of theories aimed to explain social differences in academic achievement. 
Policy approaches are discussed in terms of equalization of resources in early 
schooling years and/or reform institutional barriers to access schools.

*Corresponding author: F.I.CeronAcevedo@uva.nl
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Luz María Vergara*

Delft University of Technology, Delft, Netherlands

loW-income homeoWnerShip and houSing maintenance: 
the role of intermediary orGanisations in an alternative 
housinG maintenance model for santiaGo, chile.

session: social infrastructure

Keywords: low-income homeowners, housing maintenance, Chile

The research project deals with the lack of quality in housing maintenance processes 
for low-income homeowners in Santiago, Chile. Homeownership represents the 
first step to cope with social vulnerability and inequity. However, the lack of proper 
institutional support to carry out housing maintenance as well as the inability 
of homeowners to access to private advice has implied a faster devaluation of 
houses and buildings. The research problem is defined through the deteriorated 
condition of the current housing stock and neighbourhoods, the inefficient current 
maintenance models and the consideration of maintenance problems from technical, 
organisational and social dimensions. 

The main objective is to develop an alternative housing maintenance model for 
Chilean low-income homeowners in order to achieve housing and neighbourhood 
quality in the existing housing stock. The assumption is that this model should 
consider an integral approach from the three dimensions (technical, organisational 
and social), the role of intermediary organisations in incorporating homeowners 
participation and a collective approach in order to achieve a major impact in housing 
and neighbourhoods. 

The research design is structured in three sections. First, the definition of the 
problem regarding housing maintenance and low-income homeowners. Second, 
the analysis of international experiences of intermediary organisations in housing 
maintenance. Third, design and validation of an alternative housing maintenance 
model.

*Corresponding author: luzmaria.vergara@gmail.com
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Luis Eduardo Gonzalez*

Independent, Chile

an approach to urban vulnerability in the reconstruction 
master plan of duao, iloca and la pesca

session: social infrastructure

Keywords: reconstruction, social vulnerability, opportunity, structures.

In Chile, the 8.8 magnitude earthquake and tsunami that struck the country on 
February 27th 2010, made noticeable the necessity to Plan the Reconstruction 
of little towns and coves on the Central Chile costal edge that were affected by 
this natural disaster. For this reason, since 2010 onwards, the Government began 
different creative design programs in the search for the best way to carry through 
a sustainable Reconstruction in those urban centers which had been devastated by 
tsunami. 

These mentioned facts were materialized in the Master Plans for the Reconstruction 
of Chile. Its purpose was to articulate multidisciplinary teams in diverse areas such as: 
architecture, urbanism, design, economics and public policies in order to implement 
the Reconstruction plans. However, an unplanned collateral effect showed up: the 
local Urban Poverty increased. 

The Sustainable Strategic Reconstruction Plan of Duao, Iloca and La Pesca is a very 
important case of study in Chile, due to this experience shows clearly different ways 
of actors associativity, namely between public and private actors. Consequently, this 
process is a re-interpretation of the Opportunity Structures in territorial planning 
context after a natural disaster. Finding critical points in the reconstruction process 
after that catastrophe.

*Corresponding author: gonzalezleduardo@yahoo.com
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Ruth N. Sepulveda*

Wageningen UR, Wageningen, Netherlands

increasinG Green areas in a low socioeconomic 
neighborhood uSing the concept of biophilic city (temuco, 
chile)

session: social infrastructure

Keywords: biophilic, green areas, planning.

Chilean cities have a lack of green areas, especially in the lower socioeconomic 
neighborhoods, which alongside with deficient planning legislation, produce an 
alienation of the residents with the nature. I aimed to determine activities to increase 
the green areas in Villa Cautín 2 neighborhood, Chile. In order to reach this goal, 
I analyzed and compared the planning legislation, and the quality and quantity of 
green areas in Villa Cautín 2 and in the Biophilic city neighborhood of Sunnyside 
(Portland, United States). As a result, the study showed that the production and 
approval of normative instruments in Chile require much time and the residents are 
absent from the discussions. On another aspect Chilean public and private green 
areas are few and with poor connection between them, appearing as scattered 
patches around the blocks, caused by the lack of space, the disinterest of the citizens 
and the municipal involvement. Furthermore, the available space with potential to 
increase the amount of vegetation is insufficient to reach the same as the Biophilic 
city neighborhood in Portland. This is caused by the residents’ constructions patterns, 
where they build horizontally and no vertically, covering most of the neighborhood’ 
plots. However, it is possible to increase in 2.384m2 the green areas by planting 
native trees, shrubs and plants in the public spaces to create networks in the 
neighborhood involving the residents during all the steps of the project; and in this 
way, increase the overall amount of vegetation.

*Corresponding author: ruth.sepulvedamarquez@wur.nl
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Marcelo R. Figueroa* 

Rutgers University, Newark, United States of America.

towards modelinG a shortest time vehicle routinG problem 
with risK aversion

session: social infrastructure

Keywords: shortest path problem, risk aversion, stochastic programming.

In this study we present an advance towards showing that a multi-stage stochastic 
programming framework is naturally well suited to model a risk-averse shortest 
travel time problem, in a transportation network that is subject to recurrent 
congestion and randomly happening capacity reductions. These types of models are 
used to find optimal routing policies, which dictate how to make a decision when 
faced with an intersection under time-varying conditions. For this general class of 
problems, using standard dynamic programming becomes impractical due to the 
exponential growth of the state and control spaces as a function of the network 
size. In contrast, we demonstrate that specialized techniques that take advantage of 
the modelling structure can obtain optimal dynamic risk-averse routing policies for 
some problem instances using a reasonable and controlled amount of computational 
resources. We also discuss how the use of specialized heuristics can give additional 
applicability to the modelling when the use of relaxed (sub-optimal) solutions is 
appropriate.

An important contribution of our modelling approach is the ability to explicitly price 
variability, which allows quantifying the level of risk acceptable in the solutions. 
This makes our models especially well-suited for highly time- sensitive applications. 
Finally, we also share some insights on the issues resulting from the need of 
calibrating and validating the analytical models with the use of large vehicular traffic 
databases.

This study is part of the author’s future PhD dissertation work.

*Corresponding author: marcelo.figueroa@rutgers.edu
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Alejandro Prieto(a)*, Ulrich Knaack(a), Tillmann Kleina and Thomas Auer(b)

Delft University of Technology, Delft, Netherlands.(a)

Technische Universität München, Munich, Germany.(b)

coolfacade: architectural inteGration of solar coolinG 
StrategieS into the curtain-Wall

session: energy

Keywords: decentralised building systems, integrated facades, solar cooling, 
renewable energy.

Energy efficiency has increasing worldwide relevance in the current context. The 
necessity of lowering energy consumption from fossil fuels demands to take 
action on optimizing systems currently under operation, and at the same time 
on developing new technologies driven by renewable sources of energy. Solar 
cooling systems have been focus of attention these last years, for their potential to 
lower indoor temperatures using solar thermal energy. However, there is a lack of 
development regarding their architectural integration within buildings. 

This PhD project deals with the integration of solar cooling strategies into the 
building façade, as a way to support the use of low-energy alternatives instead of 
the use of centralized AC in office buildings. Furthermore, the possibility of using 
the façade itself as a heat dissipation system is seen as an opportunity for the 
development of self-sustaining cooling façade modules to be applied either on 
new buildings or refurbishment projects, avoiding mechanical cooling equipment 
whatsoever in the line of new “nearly zero” energy standards. 

There are two main expected deliverables from the research project: the conceptual 
design and evaluation of a solar cooling façade concept considering climate specific 
variations, and the development of a roadmap for solar cooling façade product 
development considering current possibilities and constraints along with future 
scenarios.

*Corresponding author: A.I.Prietohoces@tudelft.nl
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Leopoldo Saavedra* and Werner Lang

Technische Universität München, Munich, Germany.

sKintecture. potential applications of sKin and shell 
analoGies on the buildinG envelope

session: energy

Keywords: building envelope, bio-inspired, adaptive building skin.

The building envelope plays a crucial role in the generation and preservation of 
a controlled indoor climate. It is a key factor in determining a building’s energy 
consumption due to its potential in terms of design and energy performance. The 
transfer of information between nature and technology and the associated potential 
technological applications offer a wide range of possibilities both for systemic and 
energy-related optimization of buildings. The building envelope as a system with 
interlinked functionality has, however, been addressed very narrowly. Based on the 
examination of the functional properties of the building envelope, this work analyses 
the potential of biomimetics in optimizing and expanding the functional spectrum 
and the potential of future building envelopes of operating in a self-regulating and 
symbiotic way.

A taxonomic analysis of the building envelope is employed to select 15 functions 
relevant to energy efficiency and material implementation from approximately 30 
identified functions. Information gained from the study of biological skins and shells 
are assigned to each of the 15 functions on a selective basis. Four functional groups 
are examined in detail: dynamic air, daylight, thermal energy and humidity control. 
Based on the analysis and comparison of the functional properties of biological 
systems, potential strategic applications of selected organismic building envelopes 
are presented.

These applications show possible scenarios for the evolution of the building 
envelope, presenting a basis point for further work regarding the generation of 
adaptive building concepts, which can potentially contribute to the development of 
energy and emission neutral buildings.

*Corresponding author: saavedra_leonardo@yahoo.com



EncuEntros chilEglobal | rottErdam 2015
Developing sustainable futures16

Dario Lafferte*

University of Kassel, Kassel, Germany

barriers to wind power inteGration in northern chile

session: energy

Keywords: wind power, grid integration, grid code requirements.

Wind power becomes increasingly important for the Chilean energy mix with an 
increasing number of projects. Chile significantly lacks its own fossil resources 
and is highly dependent on imported energy sources. Moreover, its deregulated 
electricity market and legislation require that all large-scale generation technologies 
have to compete under equal opportunities. Therefore, the Chilean energy mix is 
the result of the selection of low-cost energy sources due to the electricity market 
liberalisation, though the supply security was only ensured by signing reliable 
contracts and protocols and the needed technical measures were not considered, 
such as gas storage for the regulation of supply disruptions and the consideration 
of the current high energy costs. There are also technical factors to be considered 
such as the negative effect of cosmic rays, which can induce substantial failure rates 
in high power devices due to the significant altitudes of location with proper wind 
potential and the longitudinal structure of the Northern Interconnected Power 
System (SING) of Chile with huge distances between generation and consumption 
centres cause different challenges for the power system stability. The Chilean grid 
code requires wind generators to remain connected to the grid and support it during 
and after faults, providing voltage support and reactive power supply. Therefore, 
the grid integration of large wind parks in Chile needs wind turbines capable of 
competing with conventional power plants with same price schemes and equal power 
quality conditions.

*Corresponding author: dario.lafferte@uni-kassel.de
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Dario Lafferte*

University of Kassel, Kassel, Germany

real-time Simulation of diStributed generatorS, for teSting 
a virtual power plant software

session: energy

Keywords: Virtual power plants, real-time simulation, OpSim simulation platform.

Virtual Power Plants (VPPs) are designed to monitor and schedule a large number 
of decentralized producers and consumers via intelligent software. A possible way 
to test the VPP functionality is to interface its software with simulated producers 
and consumers under various scenarios. This paper presents the development of the 
real-time simulation platform “OpSim”, a novel tool for testing smart grid control 
strategies on a real-time simulated power system, and its first application as a 
testing environment for VPPs. OpSim is a platform for real-time simulation of power 
systems which interacts with multiple control systems, such a voltage optimizers and 
VPPs. A test case is described, in which the VPP from Bosch Software Innovations 
is connected to a simulated cogeneration (CHP) plant on the OpSim platform. The 
VPP from Bosch is designed to support many different scenarios, depending on local 
and national rules, regulations and constraints. It is shown that the VPP can monitor 
this plant via a standardized interface “VHPready 3.0”. VHPready is a popular open 
industrial standard for the connection of distributed generators and flexible loads to 
a VPP. Time shifts in the signal between VPP and OpSim are observed. Moreover, a 
future outline is given, for applying real-time simulations as a testing method for VPP 
software.

*Corresponding author: dario.lafferte@uni-kassel.de
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Fredy H. Rios Silva*

Karlsruhe Institute of Technology, Karlsruhe, Germany

load flexibility and load management in micro-gridS

session: energy

Keywords: load flexibility, decentralized generation, self-organization.

The increasing use of Renewable Energy Sources (RES), like wind and solar 
generation, brings many challenges to the future power grid operation. RES 
generation is characterized for being non-dispatchable and unpredictable, since it 
depends on weather conditions. Therefore, we should make use of this energy as 
soon as it becomes available.

Additionally, demand side management and load flexibility are also expected to play 
a major role in future energy system. Appliances will be able to intelligently shift 
their operation times according to external incentives. Residential generation will 
increase the autonomy of households and communities. Battery electric vehicles will 
increase the versatility of the power grid through the utilization of their batteries as 
power reservoirs in periods of high demand and as consumption centers in periods of 
high RES generation. Thus, load flexibility could increase utilization of RES. 

However, it is vital to manage these flexible loads such that we can prevent herding 
events while respecting the privacy and autonomy of customers. Therefore, we 
present a coordination mechanism based on indirect communication. Customers 
are able to respond to a control signal and achieve a coherent behavior from a 
global perspective in a self-organized manner. Results show that our approach can 
increase the utilization of RES and achieve specific global behavior. Furthermore, we 
express the requirement of an information exchange mechanism between customers 
and utilities, the smart-meters. In this sense, advanced forms of demand side 
management are only possible if we implement mechanisms that allow bidirectional 
communication and advanced load profiling.

*Corresponding author: fredy.rios@partner.kit.edu
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Daniël Koppenol*, Fred Vermolen and Kees Vuik

Delft University of Technology, Delft, Netherlands

mathematical modelling of (diStorted) dermal Wound 
healinG

session: healthcare

Keywords: multiphysics problem, mechanochemical continuum models, adaptive 
moving grid finite-element analysis

During the healing of large dermal wounds complications will often arise. Examples 
of complications are the development of chronic wounds, hypertrophic scars, and 
contractures (i.e. permanent shortenings of scar tissue that result in deformity). 
Usually these complications severely reduce the quality of life of people who 
suffered from these extensive wounds, so a good medical treatment of these 
wounds is essential. Even though intensive research over the last few decades has 
produced much knowledge about the mechanisms underlying wound healing, there 
is much that remains understood incompletely. Due to this, the treatment of the 
aforementioned medical conditions is still far from optimal. In order to gain more 
insight into the mechanisms underlying wound healing, and hopefully contribute 
through these insights to the development of better treatments, we developed new 
mathematical models. These models allow a detailed evaluation of the effects of 
strong interactions between evolving mechanical structures (i.e. the developing scar 
tissue) and some of the most important biological entities involved in wound healing. 
The different models describe the dynamics of the interactions between immune 
cells, fibroblasts, growth factors, extracellular matrix material, and a mechanical 
balance law. During the presentation I will give further information on the developed 
models and I will show various simulation results.

*Corresponding author: D.C.Koppenol@tudelft.nl
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Carla Coronado*

Rutgers University,Newark, United States of America.

technoloGy and innovation policies in chile: assessment 
from a sustainability transitions perspective

session: other

Keywords: sustainability transitions, sustainability policy, technology policy.

This poster presents an assessment of technology and innovation policies in Chile 
against the recommendations for fostering transitions proposed by the sustainability 
transitions research field. This emerging field advocates for the need of radical and 
large-scale societal transformations for achieving sustainability, with technology 
being a major protagonist in this process, but understood as embedded in a context 
that will require a combination of social, political, economic, environmental, 
institutional, cultural and behavioral changes. The Chilean context lacks behind in 
this respect; existent technology and innovation policies are considerably poor, and 
often do not have an explicit sustainability objective. At the same time, the country’s 
stable economic situation, strong institutions and (relatively) well established rule 
of law, offer a suitable context for improvement. Moreover, the implementation 
of technology policies for sustainability might constitute an opportunity for 
the Chileans for tackling a twofold target: seeking sustainability while seeking 
development. This study comprises a characterization of the Chilean context in 
terms of technology and innovation policies, and an analysis of them with respect to 
the suggestions for policies and instruments proposed by sustainability transitions 
researchers for steering the starting phase of a transition. The study focuses 
specifically on assessing existent policies aimed at (1) fostering the development 
of new technologies, (2) encouraging the initiation of enterprises with a transition 
objective, and (3) the installation of non-conventional renewable energy sources. 
This characterization will be of help for analyzing challenges and opportunities for 
implementing a Chilean transition towards sustainable development (author’s PhD 
dissertation).

*Corresponding author: carla.coronado@rutgers.edu
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Marcia Bodero(a)*, Toine Bovee(a), Peter Hendriksen(a), Ivonne Rietjens(b) and 
Jonathan Nicolas(a),(b)

RIKILT Institute of Food Safety, Wageningen, Netherlands.(a)

Division of Toxicology, Wageningen UR, Wageningen, Netherlands.(b)

cell based bioassays: towards an alternative for replacinG 
the mouse bioassay

session: other

Keywords: food, toxicology, animal testing.

Presence of marine biotoxins in shellfish is a risk for consumers and requires 
constant monitoring of production areas and products. In several countries, the 
detection method is the Mouse Bioassay (MBA), where mice are injected with an 
extract of the sample, and the occurrence of death is measured. Current chemical 
analytical methods allow the proper identification and quantification of many of the 
toxins. However, most groups of toxins include different analogues which cannot 
be confirmed because proper standards are missing and yet unknown toxins and 
analogues are missed. For this reason the application of the MBA is still allowed 
by the European Union, only in production areas. In Chile, this assay is still widely 
used for testing products for internal consumption, while export products require 
different testing regarding the regulation of the country of destiny. There is a 
need for replacing MBA and harmonize the testing for both, internal and external 
consumption. This project aims the development of in vitro bioassays based on the 
mode of action for the detection of marine biotoxins. We investigated the effects 
of diarrheic shellfish poisons on gene expression of the intestinal cell line in Caco-
2 cells. Then, we selected biomarkers that can be used for detection purposes. 
Methods of detection can include qPCR as it is a fast and high throughput technique. 
This would allow to install such a method in a simple and inexpensive way, as part of a 
bigger strategy that can contribute to replace the highly unethical testing in mouse.
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Multi-modal sensing and control are ongoing trends in robotics. Recently, results 
have been shown in the development of multi-modal artificial skins (e.g. [2, 5, 6]) 
and applications based on them (e.g. [3, 4, 6, 7]). Characteristic for these skins is that 
they implement tactile sensing as a main feature, complemented with secondary 
capabilities such as proximity, temperature or even inertial sensing. Also, the skins 
exhibit some sort of spatial resolution, which is often implemented by a modular 
design that allows covering significant portions of the robot’s links and end-effectors.

At our Lab we have developed a tactile proximity skin based on a capacitive 
measurement principle for both modalities [1, 2] and currently, in a project funded 
by the German Research Foundation (DFG), we are developing novel applications for 
safe human-robot interaction and manipulation [3, 4]. Of special interest to us has 
been the development of a closed-loop control strategy based on proximity sensing, 
which we call proximity servoing. The main idea is to extract a gradient from the 
arrangement of sensors, either on the exterior of the robot or inside the gripper, 
that represents the configuration (pose) and dynamics of a proximity event that 
can be consequently used to drive the robot. For instance, in the case of grasping, it 
means to align in certain DOFs of the tool-center-point to objects before touching 
them (preshaping) or, in the case of collision avoidance, it means to adapt the robot 
trajectory to the obstacle shape based on the proximity values. The touch modality 
then plays a role in the next steps, for instance in assessing grasping stability. 
Applications we have looked into are: contact prediction and detection, preshaping 
and grasping, haptic exploration, obstacle avoidance and telemanipulation with 
proximity-based force feedback.
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