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IGERT Student Research Symposium

June 27-29, 2003 in Pittsburgh, Pennsylvania
Overall Impression

This was an interesting and useful experience that accomplished the following:

· Provided a view to the breadth of the IGERT program and its special focus on the areas of cognitive and computational neuroscience (some 13 schools in all).

· Gave a view to the specific topics of focus within the programs.

· Gave an idea of the quality of the programs and the specific interdisciplinary approaches taken within the auspices of the IGERT program. 

· Gave a means of networking and sharing of perspectives amongst students, fulfilling the IGERT credo of connecting people of various backgrounds and from various institutions.

· Through keynotes and student presos, delivered ideas on the latest frontiers of research.

Synopsis

Keynote – Terry Sejnowski, Salk Institute, UCSD. 

Terry gave an interesting talk about hypothesized function of coherent spontaneous activity in the brain.  He suggests that these coherent patterns are modulated by top-down influences that may have a role in governing attention.  In particular, the inhibitory interneurons in the cortex may control the degree of synchrony in a cortical column and thereby controls the gain of the signals represented by this population of neurons.

Featured Talk - Roy E. Ritzmann and Roger D. Quinn, Case Western Reserve University, 

Their talk gave a great insight into the way the biology and engineering can be mutually advanced through the synthesis and interplay of the two fields.  One major example is that of biomimicry, where traits from biological organisms can be replicated in man-made models.  One example is that animal locomotion and specifically insect movement can serve as models for solving issues in robotic movement. Quinn and Ritzmann have a  biorobotics laboratory where they have collaborated on issues of legged locomotion over the past 12 years.  They use observations on insect movement to guide robotic design and then use the resulting robots as hardware models to examine control issues in the insects. 

Dr. Ritzmann described his work on the behavioral and neurobiological observations made in his lab to elucidate how the animal accomplishes locomotion.  The majority of these were lesion studies, showing the remarkable ability of roaches to locomote without a head, and illustrating the vital importance of local CPG’s.

Then Dr. Quinn described how these observations have resulted in a dual approach to robot design.  One tries to completely incorporate and mimic biological principles through the cockroach robot, with neural networks that emulate the CPG’s, and with actual materials that have mechanical properties similar to insects. (ie – synthetic polymer muscles, etc.)  The other approach is to abstract and approximate principles through vehicles such as Whegs (which incorporate wheels and legs), which allowed focus on individual issues such as sensory fusion in the absence of complex motor issues.

Student Presentations - There were over 20 presentations made by students on a wide variety of topics, ranging from neuro-engineering, to pure neuroscience, to cognitive science.  A sampling of some of these presentations, and brief comments follow:

Andy Horchler, Case Western Reserve University.
A robot morphology and sensory system for investigating cricket phonotaxis outdoors. 

- Modified a roach robot by adding sound sensors that would steer the robot in various directions.

George Scarlatis, UCLA. Simulating prosthetic vision.
- Described engineering challenges in creating a retinal implant, including the need to have better power sources (batteries are cumbersome), such as piezos, etc.

Gene Fridman, UCLA. Decoding the output of the retina. 

- Described how to extrapolate the original input image from the neural firing patterns recorded from RGC’s using convolution kernels, which is good way to approach the neural coding problem in RGC’s, and can better illuminate RGC functions.

Andrew Hayes, Arizona State University. Integrating cortical control of reach and grasp with human hand kinematics. 

- Described biofeedback project that allowed more accurate control of prosthetics by taking into account mechanical concerns.

Aaron Pearson, Michigan State University. Task-dependent eye movements during face perception. 

- Described effect that task has in dictating what the regions of interests are in faces.

Sean Psujek, CWRU. How can structural modularity in neural networks arise through developmental processes? 

- Developmental neuroscience talk that emphasizes the ability of networks to compartmentalize themselves based on task dependent experience.

Aditi Sarkar, Montana State University. Finding neural codes using random projections. 

- Described a new clustering algorithm to classify neural codes.

Jerry Tian, Arizona State University.
Using EMG machine interface to study usability issues of brain machine interface. 

- Showed the feasibility of using EMG as the input for a brain machine interface 

Jonathan Peelle, Brandeis University.
Age-related changes in speech comprehension: effects of rate and syntax. 

- showed that people lose some ability to produce and distinguish syntactically correct speech with age.

Robert Goldberg, University of Pittsburgh/CNBC.
The distribution and interaction of semantic knowledge: What's the meaning of 'life'? 

· Cognitive neuroscience project that showed differential speeds in which people classify things as “living” or “nonliving”, which imply different storage techniques / neural representations for these classifications.

Devang Thakor, UCLA.
Noninvasive gene transfer to the peripheral nervous system. 

- Showed a novel gene therapy method that utilized polymer beads rather than viral vectors as means of delivery.

Jackie Sullivan, University of Pittsburgh/CNBC.  Extracellular-signal regulated kinase: one signaling cascade, two forms of synaptic plasticity. 

- Explained the importance of the the CAM Kinase cascade in LTP.

Al Parker, Montana State University.
A bifurcation theoretical approach to solving the neural coding problem.
- Showed that neural codes often have jumps, or bifurcations that depend on the dimensionality of the equation used to model the code.

Dan Gajewski, Michigan State University.
Eye movements are cheaper than memory: Evidence from a scene comparison task. 

- Showed that increased eye movements are more economical than storing whole pictures, thus we store and operate on only small subsets of the total picture we are capable of seeing.

Conclusions

IGERT:

In terms of approach to IGERT, I was impressed that the CNBC program not only bridged departments, but also schools, connecting U of Pittsburgh to CMU.  This allows them to draw from a very large resource base in the greater Pittsburgh area.  My recommendation would be to follow similar lines in formally bridging connections to not only the other institutions in the Torrey Pines Mesa (TSRI, Burnham, NSI, etc), but also the biotech companies (and their R&D depts.), which represent a major resource base that San Diego uniquely holds as a pre-eminent strength in the world.  A connection to the newly created bioinformatics program at UCSD might also be worth looking into.

Future: 

This was a fruitful trip and I would recommend future Computational Neuroscience students to go, on the basis that:

· it allows an easy way for the student to survey the field and define areas of interest

· delineates the state of the art in the various subfields.
· shows what other students in other schools are doing with the IGERT interdisciplinary perspective in mind, which provides a useful reference and inspiration in our own approach and interpretation of the program
· provides a useful means of networking
