Stanford SoE 2011 UGVR Program Position Descriptions
	Professor’s Name
	Reinhold Dauskardt



	Department

	Materials Science and Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Nanomaterial Thin Films for Emerging Technologies - project will involve studies of the thermomechanical properties including adhesion and cohesive strength of new classes of hybrid organic-inorganic material films.



	Desired Skills & Background


	Materials, Physics or Chemistry background with experimental aptitude.



	Would you prefer a phone interview with the students?


	No.


	Professor’s Name
	Charles Eesley



	Department

	MS&E (Stanford Technology Ventures Program)

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	To study patterns of entrepreneurship and innovation, I have conducted an alumni survey at Tsinghua University, sent to all alumni and resulting in 3,000 responses. The student would help in analyzing these data. The student would also help in scanning Chinese language newspaper articles to determine when and how specific policies were implemented in certain locations. The student might also help with expanding the survey to other Chinese universities or in planning a new study in China of the mentoring process for entrepreneurs.



	Desired Skills & Background


	Previous research experience, especially in social sciences and coursework in statistics would be helpful. Experience in entrepreneurship would be helpful but not required. Enthusiasm for the project and interest in entrepreneurship and innovation are preferred.



	Would you prefer an interview with the students?


	Not necessary


	Professor’s Name
	Ron Fedkiw 



	Department

	Computer Science

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The student will be working with professor and other graduate students in the lab on developing new cutting-edge numerical methods for robustly simulating surface tension on fluids. 


	Desired Skills & Background

	· Differential Equations
· Linear Algebra

· Numerical Analysis a plus

· Programming in C++

· Linux



	Would you like to conduct a phone interview with the students?

	No.


	Professor’s Name
	Ronald K. Hanson



	Department

	Mechanical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Participation in shock tube experiments to measure combustion properties of hydrocarbon fuels.  Student will be exposed to modern experimental techniques in combustion science and in aspects of combustion chemistry.



	Desired Skills & Background


	Typical undergraduate coursework in mechanical engineering, with emphasis on energy, thermodynamics, and experimentation.



	Would you prefer an interview with the students?


	Not necessary


	Professor’s Name
	Kerwyn Casey Huang



	Department


	Bioengineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Our group is focused on mechanisms of cell shape detection, determination, and maintenance in bacteria. The student will develop a finite-element model for cell mechanics that will be used to test models of cell growth. Goals are to understand how best to disrupt cell growth during bacterial infections. The student should be comfortable with rapid communication between theory, simulation, and experiment.

(Please see publications on website for further information.)


	Desired Skills & Background


	Programming in C, Perl, Matlab



	Would you prefer an interview with the students?


	Yes


	Professor’s Name
	Leonid Kazovsky

(with Visiting Professor Moises R. N. Ribeiro)


	Department


	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Position available at the photonics network research laboratory for students interested in optical access and core networks as well as the networking of datacenters involving optical switching. Projects range from investigations of new network architectures, performance analysis through analytical and numerical methods, to proof-of-concept and hands-on experiments.



	Desired Skills & Background


	EE or CS majors, strong motivation for research, critical sense, computer programming and analytical skills, basic knowledge of computer networks and optical communications. 



	Would you like to conduct a phone interview with the students?


	No


	Professor’s Name
	Michael Z. Lin



	Department

	Bioengineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	We are extending our engineering of several fluorescent proteins that we recently developed in Roger Tsien’s lab. We will continue structure-based protein design to develop sensors of voltage based on fluorescence resonance energy transfer and to create light-activated proteins. The student will learn to apply knowledge of the atomic structures and biophysical characteristics of sensing domains and fluorescent proteins to engineer complex protein-based sensors.



	Desired Skills & Background


	Students should have understanding of and some experience with at least one of the following: fluorescence spectroscopy, molecular biology, protein biochemistry



	Would you prefer an interview with the students?


	Yes if possible


	Professor’s Name
	Subhasish Mitra


	Department

	Departments of Electrical Engineering and Computer Science

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	There are five possible positions. But only one of them will be filled.

Project 1: Circuit Simulation and Test Design
Circuit reliability challenges arise from several sources such as early-life failures (ELF, also called infant mortality) and circuit aging. The impact of these challenges becomes more severe for future CMOS technologies. The student will participate in the project to develop a new design and test techniques which can be solutions to those challenges, focusing on ELF and circuit aging. The project includes the extensive circuit-level simulations and test structure design to characterize their behaviors experimentally.
Project 2: Post-Silicon Validation
The famous "Pentium FDIV bug" or the recent shipment delay in AMD Barcelona processor in 2008 highlight the financial implication of slipping a hardware bug to the open public. The post-silicon validation is a phase in the microprocessor development, where all the hardware bugs must be found and fixed before the processor is mass-produced. Traditionally the phase has been treated more as a black art, unlike the design and verification phases, which have been well researched over the past few decades. Currently, the post-silicon validation phase accounts for at least 35% of the development time, thus if a processor takes 2 years from its conception to its mass-production, 8 months are spent debugging the processor, and this proportion is increasing. Only recently, did academia start to delve into this problem to formalize and systematically attack it. Our research focuses on quickly identifying which region of the processor misbehaves once a system-level failure, such as the "blue screen of death" pops up.

Project 3: Online Self-test and Adaptive Diagnostics

Aging and early-life failure are major reliability mechanisms today, and significant challenges arise because exiting resiliency techniques introduce extremely high costs in terms of power, area, performance, and complexity. Online self-test and adaptive diagnostics, which enable various components of a system to be tested autonomously during normal operation in the field, is a promising technique to overcome such reliability challenges,  and is applicable for failure prediction, hard failure detection, and diagnosis. However, for online self-test and adaptive diagnostics to be effective, we must ensure that: 1. the provided test quality is extremely high; 2. the mechanisms can be applied to all components of System-on-Chips (SoCs) – not only the processor cores, but also the so-called uncore components such as memory controllers, I/O controllers, and interconnects. 3. Costs (power, area, performance, and complexity) are minimized and the associated tradeoffs are thoroughly analyzed. For this UGVR project, the students will have the opportunity develop various ideas, implementations, and optimizations (per the students' interests) of online self-test and adaptive diagnostics on specific SoC designs, which may involve large-scale designs with hundreds of processor cores and various uncore components.
Project 4: Carbon Nanotube Logic VLSI Circuits: Logic Synthesis and Timing Analysis of CNFET Digital Circuits

Description: Using a device model for Carbon Nanotube Field Effect Transistors (CNFETs), we have started to build a digital logic gate library for CNFET based circuits. The REU student will finish building this library and further incorporate it into existing logic synthesizers. Also, the student will develop timing models for multi-stage CNFET library cells, and help with developing a timing analysis tool.

Project 5: Carbon Nanotube Logic VLSI Circuits: Monolithic 3D Circuits
Monolithic 3D ICs can potentially solve many significant technology scaling challenges. However, thermal dissipation poses a big challenge, and performance improvement using monolithic 3D IC technology has not been fully analyzed and evaluated (especially with novel materials and integration technologies). The REU student will help apply thermal analysis in advanced 3D ICs, and new design methodologies, including 3D placement and routing, in novel 3D IC technologies.



	Desired Skills & Background


	For Project 1:
· Circuit design and cad tool experience (SPICE, etc) 

· Semiconductor device knowledge
For Project 2:

The applicant may choose one of the two research directions outlined below, requiring different skills.

a. Digital circuit design project: Familiarity with synthesis tools, UNIX/Linux environment and Verilog/VHDL are recommended but not required. 

b. Computer architecture project: Familiarity with C/C++, scripting languages in UNIX/Linux environment are recommended but not required. 

For Project 3:

General knowledge on computer architecture, computer systems,  logic, CAD, and testing; C/C++/Verilog/scripting skills.

For Project 4:

Familiarity with Verilog/VHDL, basic logic synthesis. Experience in using Synopsys Design Compiler or other synthesis tools. Good programming skills in Perl or C.

For Project 5:

Strong background in capacitance modeling, physics with emphasis on thermal aspect and semiconductor physics. Proficient in C/C++, Matlab.



	Would you like to conduct a phone interview with the students?


	No preference


	Professor’s Name
	Andrew Ng


	Department


	Computer Science

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Machine learning has had numerous successes, and is a workhorse of computer vision, audio understanding, NLP, robotics, computational biology, and many other fields.  However, when applying learning to a problem, it is still often challenging and time-consuming to engineer an appropriate feature representation of the data. Indeed, much time in applied machine learning projects tends to be spent manually tuning the features. 
One of the most exciting recent developments in machine learning has been in unsupervised ``deep learning'' algorithms that can examine unlabeled data, and automatically learn good features for the data.  For example, in computer vision, we can show such an algorithm a large collection of images, and have it automatically learn a feature representation.  This has been shown to give features that are competitive with many of the image features that had taken computer vision researchers decades to hand-engineer.  The same learning algorithm, when applied to audio, also learns audio features competitive with the state-of-the-art in audio.
In this project, you will work with us on advancing the state-of-the-art in unsupervised deep learning algorithms.  Since this is a relatively new area in machine learning, there are many promising research directions to pursue, but

examples include (i) Learning from temporal data (i.e., learning feature representations using video, rather than from still images as in most current work); (ii) Learning multi-modal representations (e.g., learning joint

representations of images and audio, rather than separately); (iii) Learning increasingly robust feature representations, by coming up with new learning algorithms; (iv) Comparing our models to neuroscience models, and using the latter to inspire new algorithmic variations; (v) Scaling up algorithms using parallel hardware, so as to learn more complex representations.  
Concretely, in this project you'll learn about the state-of-the-art in unsupervised deep learning.  You'll also get to implement and play with different algorithmic variations, perhaps also suggest new algorithms of your own, and also implement and evaluate these methods on tasks in computer vision, audio, etc.  A student working successfully on this project will also have the opportunity to co-author a research paper submitted to a top Machine Learning, AI or other conference.


	Desired Skills & Background


	Knowledge of machine learning and probabilistic thinking, including the ability to do non-trivial linear algebra and probability math (such as you might have seen an undergraduate AI or Machine Learning class or in an advanced statistic class).  We'll be developing fairly complex algorithms, so good software skills are also a must.



	Would you like to conduct a phone interview with the students?


	Yes.


	Professor’s Name
	Tsachy Weissman

	Department


	EE

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Developing, implementing and experimenting with new lossy data compression algorithms.  

	Desired Skills & Background


	· Proficiency in programming: C++

· Affinity to the mathematical aspects of EE.
· Background in statistical signal processing, communications, and/or information theory would be advantageous but not a requirement. 
      

	Would you like to conduct a phone interview with the students?


	Won’t be necessary. 


	Professor’s Name
	Fan YANG



	Department

	Bioengineering and Orthopaedic Surgery

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The student will work directly with the PI and a senior member of the lab (e.g. postdoctoral fellow) on developing novel biomaterials and stem cell-based therapeutics for tissue engineering. In contrast to the conventional way of studying stem cell biology, we are interested in developing novel 3D culture models to better understand stem cell fate regulation in vivo and deliver therapeutics in a controlled manner to guide desired stem cell differentiation and tissue regeneration.


	Desired Skills & Background


	Prior experience at least one of the following areas is desired: basic cell and molecular biology stem cells, biomaterials, controlled drug/gene delivery or tissue engineering.


	Would you like to conduct a phone interview with the students?


	Yes


	Professor’s Name
	Zhenan Bao



	Department

	Chemical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Flexible electronics
Student will work on materials, processes and devices for flexible electronic devices. Potential devices may be: thin film transistors, solar cells, sensors or electrodes. Prior research experience is required, but does not need to be related to the internship research topic.


	Desired Skills & Background


	A sound understanding in organic chemistry or in fabrication and engineering of devices preferred. Strong motivation is a must. Able to function in a group and work individually.



	Would you like to conduct a phone interview with the students?


	no
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