Stanford SoE 2014 UGVR Program Position Descriptions for PKU
	Professor’s Name
	Amin Arbabian 


	Department

	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Microwave signals can be used to detect and distinguish tissue based on dielectric properties. Hybrid microwave imaging leverages multiple modalities to achieve both high resolution and contrast. This is significant in efforts to develop techniques that facilitate more frequent and economical cancer screening.
Last year, the UGVR student identified a new signal processing and reconstruction algorithms that could be applied for our imaging system. The results were submitted to ISBI 2014. This year, the new visiting student will focus on investigating necessary post-processing techniques for elimination of artifacts and aberrations as well as hardware implementations. MATLAB simulations will be used to assess processing and reconstruction algorithms. The hardware implementation also involves 2D beam steering for the imaging array.


	Desired Skills & Background


	Knowledge of MATLAB, Fourier Transform theory, basic electronics, and introductory level FPGA programming. 


	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



	Desired Skills & Background


	One or more of the following: organic synthesis, device fabrication and characterization, thin film characterization

Please provide ranking within his or her department, not just within his or her concentration.

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


	Maybe



	Professor’s Name
	William C. Chueh



	Department

	Materials Science and Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The student will work on elucidating fundamental materials behavior in electrocatalysis for the conversion of sunlight, H2O and CO2 to chemical fuels, and from chemical fuels to electricity. In particular, the students will synthesize new compounds and utilize advanced electron and X-ray microscopy and spectroscopy techniques to uncover the never-before-seen dynamics of electrocatalysts. 



	Desired Skills & Background


	The candidate should have a strong interest towards research in materials for energy conversion and storage, and demonstrate curiosity for fundamental problems in batteries, fuel cells, and photoelectrochemical cells. Candidate should have a proficient background in general materials chemistry and solid-state physics. 



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


	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
	David L. Dill



	Department

	Computer Science

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Boolean analysis of biological systems and data



	Desired Skills & Background


	General computer science background + some biology and statistics.

	Would you like to conduct a phone interview with some or all of the applicants?
	Possibly.


	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, creating tables and figures as well as running regressions, doing literature searches, creating presentations, and participating in weekly meetings with other members of the lab group. The goal of this project is to understand innovation and firm performance in high tech entrepreneurial firms in China as well as the policies that support entrepreneurial ventures. We also want to understand the behavior of returnee entrepreneurs. 

The student will also help with analyzing data from a similar survey of Stanford alumni entrepreneurs with 27,000 observations.

	Desired Skills & Background


	Previous research experience, especially in social sciences and coursework in statistics would be helpful. Experience in entrepreneurship is not required.

Enthusiasm for the project and interest in entrepreneurship and innovation are preferred.



	Would you prefer an interview with the students?


	Yes


	Professor’s Name
	Audrey Ellerbee



	Department

	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The student will work with senior graduate students in my lab to build and operate a full-filed optical coherence tomography system. The system will serve either two purposes: 1) imaging of developing embryos for developmental biology studies or 2) imaging of fingerprints. Both projects will require significant work with image processing and analysis, but have significant experimental components that will require hands-on engagement with laboratory equipment.



	Desired Skills & Background


	Hands-on experience building things (preferably in optics, but any “building” experience is fine)

Strong performance in physics

Programming experience (Matlab and Labview preferred, but the latter is optional)

Some aptitude for image processing / analysis

A student who is interested and willing to engage with experimental work (rather than simply theoretical work) is highly preferred.

	Would you like to conduct a phone interview with some or all of the applicants?
	Yes


	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 visiting students in our lab will be working on real-time physics simulation systems using PhysBAM on both mobile devices and PC. The student would participate in exploring new numerical algorithms for interactive physical simulation techniques (e.g. solid, fluid, articulated bodies) and building new interactive applications (e.g. a physics game on mobile) based on these techniques.



	Desired Skills & Background

	Professional programming skills in C/C++, Java, OpenGL, OpenGL ES, GLSL, Linux, and Android app development. Sufficient background in computer science (especially computer graphics), numerical math, and physics.

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

	Yes


	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 coarse-grained molecular dynamics 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 basic microbiology and with computational modeling.



	Desired Skills & Background


	Programming in C, Perl, Matlab and familiarity with Linux

For the students: Please see publications on website for further information.


	Would you prefer an interview with the students?


	Yes


	Professor’s Name
	Craig Levin



	Department


	Radiology, and by courtesy, EE, BioE, Physics

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Exploring and developing advanced instrumentation and/or algorithm concepts for molecular imaging.



	Desired Skills & Background


	Should have strengths in at least one but preferably more than one of the following subjects: Electronics, Computers, Physics, Mathematics, Optics, Mechanical Engineering.

The student should be interested to apply their skills to study and develop advanced concepts in biomedical imaging.  Students should be interested in both experimental as well as computational aspects of research in this area.



	Would you prefer an interview with the students?


	Yes.


	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 three possible positions. But only one of them will be filled.

Project 1: 
Computing systems are an indispensible part of all our lives. We depend on powerful portable devices (smartphones, tablets, and notebooks) as well as cloud-based computing servers for communication, e-commerce, finance, entertainment, education, scientific research, public administration, enterprise management, and even socializing. These computing systems are becoming increasingly complex in order to meet performance and energy-efficiency demands. However, such increasing complexities make it very challenging to design computing systems are robust and free of design flaws (bugs).  For example, we are already seeing serious design flaws that escape to the field, which can jeopardize correct system operations and cause serious security vulnerabilities.  Therefore effective verification and validation techniques are essential to guarantee that future computing systems can continue to provide us with the level of reliability, performance and energy efficiency that we all expect.
We are looking for students to work on creating new techniques to effectively validate and debug large computing systems. In this project, students will be exposed to the cutting edge of computer architecture, system level programming, circuit design, design emulation, verification and validation techniques, and a variety other topics in electrical engineering and computer science.
Project 2: 
Carbon nanotube field-effect transistors (CNFETs) are promising candidates for building energy-efficient digital systems at sub-10nm technology nodes. However, carbon nanotubes (CNTs) are inherently subject to variations that reduce circuit yield, increase susceptibility to noise, and severely degrade their anticipated energy and speed benefits. Joint exploration and optimization of CNT processing options and CNFET circuit design are required to overcome this outstanding challenge.

In this project, we develop novel design methodologies to systematically and efficiently explore the large space of CNT processing options to derive optimized CNT processing and CNFET circuit design guidelines.

As part of our design framework, we develop unique delay, noise margin, and energy models that model the effect of unique CNT variations. Such models are built using CNFET SPICE device simulations and are calibrated to electrical measurements from CNFET devices fabricated at Stanford.
Project 3:

As systems become increasingly susceptible to soft and hard errors, one potential solution is the use of cross-layer resilience – combining resilience techniques from across the system stack to provide low cost solutions.

This project will involve implementing and analyzing various resilience techniques to determine their effectiveness and determining how best to combine said techniques across a full system to create solutions with low overhead and high reliability.


	Desired Skills & Background


	For Project 1:
· Familiarity in a programming language or scripting language.

· Familiarity in a hardware description language (Verilog or VHDL).

· Some knowledge of computer architecture is desirable.
For Project 2: 
· Background in semiconductors & digital design

· Proficiency in linear algebra

· Proficiency in C++, Matlab, SPICE
· Experience with oscilloscope & electrical measurements 
For Project 3: 
· Background in computer architecture and software 

· Programming  in C, C++

· Knowledge of Verilog or VHDL


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


	Yes


	Professor’s Name
	Sindy K.Y. Tang

	Department


	Mechanical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The goal of the project is to develop an automated microfluidics platform for rapid detection of pathogens. The project involves fabrication of highly parallelized microfluidic system for high throughput generation of droplets and encapsulation of cells, and prototyping of a portable CMOS-based platform for automated interrogation of drops. The target rate of operation is at 1 billion drops/hour.



	Desired Skills & Background


	Microfluidics, soft lithography (PDMS), Matlab, some knowledge of optics and imaging



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


	Yes with some applicants.


	Professor’s Name
	Professor Shan X. Wang



	Department

	Material Science and Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	RF Integrated Magnetic Inductors: Imaging and Modeling of Magnetic Behavior Under Transient Stressed Conditions
RF Inductors integrated with magnetics is emerging as an important building block for power management and mobile communication, but many technical hurdles remain.

Magnetic anisotropy is known to be susceptible to stress from surroundings. The magnetic behavior can, in general, be easily predicted for uniform stress conditions. However, difficulty arises in predicting the magnetic behavior at abrupt stress boundaries, where regions of the magnetic material may be heavily stressed, while others relaxed. Given that these stress discontinuities are increasingly likely in thin-film micro-fabricated magnetic cores, this project models and experimentally observes the magnetic anisotropy under such conditions to better predict the magnetic behavior.

Over the course of the summer, the student will construct a basic DC probing add-on to an existing Magneto-Optic Kerr Effect (MOKE) microscope. The student will then utilize both tools to impose transient stressed conditions to a magnetic/piezoelectric composite structure and observe the magnetic behavior using the microscope. The results will then be simulated in COMSOL and compared.


	Desired Skills & Background


	Skills and Tools: Magneto-Optic Kerr Effect (MOKE) microscopy, COMSOL simulation, and DC probing



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


	Yes.


	Professor’s Name
	Tsachy Weissman

	Department


	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The project will involve the development of theory and algorithms for compression of genomic data.

	Desired Skills & Background


	· Strong affinity to mathematical aspects of EE and CS

· High ability and motivation for independent study of background material for the project

· Background in Statistical signal processing, and/or Stochastic processes, and/or Information theory, and/or machine learning would be a plus. 

Proficiency in computer programming 


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


	Possibly.


	Professor’s Name
	H.S. Philip Wong

	Department


	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Research in the area of resistive switching memory (RRAM). The student is expected to participate in device modeling projects. Furthermore, he student may have opportunities to conduct electrical characterization on the fabricated RRAM devices under the supervision of my senior Ph.D. students or researchers. Other topics are also possible by special arrangement. See professor’s website.



	Desired Skills & Background


	A strong background in solid state physics, device physics, and experimental skills on device fabrication, electrical characterization and device modeling. 

Experience in memory-related coursework or research projects is a plus but is not necessary.



	Would you like to conduct a phone interview with the applicants?
	Yes for a short list of 1-2 students


	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 Prof. Yang and a senior member of the Yang lab (e.g. postdoctoral fellow) on developing novel biomaterials to regulate stem cell differentiation or tissue regeneration. We work at the interface of materials science, stem cell biology, engineering and medicine. We are interested in developing 3D cell-instructive materials to promote desirable cellular fate processes, or deliver therapeutics in a controlled manner to guide desired tissue regeneration.


	Desired Skills & Background


	Passionate, inquisitive and dedicated individual desirable. Good oral and written communication skills in English. Prior research experience in one or more of the following areas would be a plus: biomaterials, controlled drug delivery, stem cells, tissue engineering.


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


	Yes
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