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Chair’s Announcement Dear IEOR Dept Alumni, Students, Colleagues, and Friends: Our outgoing Dept. Chair Phil Kaminsky is a very tough act to follow. In his five years at the helm, Phil created an Advisory Board, raised the funding, and supervised the elegant renovation of our 4th floor offices, bringing us into the 21st century. He also formalized relations with the



One priority for me as Dept. Chair is increasing applicants to our PhD program and accelerating selection and recruitment of the world’s top students. Another priority is expanding IEOR’s visibility and contributions to research and teaching in Machine Learning and Data Science. I’m proud to announce that two of the world’s leading experts in Machine Learning, Michael Jordan and Pieter Abbeel, now have joint appointments in IEOR, and we are developing several new courses and projects in related areas.



MEng and SCET programs and expanded our staff and



Our terrific staff have won a number of campus awards



communications. Phil made many other improvements



including an Excellence in Management award for our



and led our successful External Review. It’s not



department manager, Rebecca Pauling, SPOT awards



surprising that he was hand-picked by the Dean to



highlighting several successful staff projects, and a



serve as the new Executive Associate Dean of the



sustainability award for the department making IEOR



College of Engineering, and he will continue to play an



the first engineering department to be “green-



active role in the IEOR Dept.



certified” by the Department of Sustainability & Energy.



My term as Chair started in January 2017, and I am on a steep learning curve! I joined the IEOR faculty twenty years ago (in 1995) and have been consistently impressed by the quality of our students and faculty. My research is in robotics and Artificial Intelligence, and I direct a research lab with fifteen grads and fifteen undergrads. (Details are at the link below.) Thanks to our expanding MEng programs and increasing interest in IEOR, we taught nearly 300 students this year, the largest IEOR student body on record.



Our faculty continue to lead impactful research projects such as those featured in this newsletter, including research at the Tsinghua-Berkeley Shenzhen Institute and a new result from my lab, where we have developed a novel approach to deep learning that achieve high-precision for robots grasping everyday objects for applications in homes and warehouse order fulfillment. Our alumni continue to do extremely well and are highly sought after. I am continually delighted by the stories that I hear of alums making an impact on
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the world in academia and industry as exemplified in



We are initiating a number of new projects including a



this issue.



new Industry Liason Program and renovations of



I am also excited to announce a new very elite undergraduate program joint with the Haas Business School: the Management, Technology, and Entrepreneurship (MET) program. In its first year, with



teaching and meeting space on the first floor of Etcheverry. Please consider making a donation to “pay-it-forward” for future generations of students at: bit.ly/Give-to-IEOR



only a soft launch, we had over 600 applicants, and the



We are planning an alumni reception in SF on



first class of twelve students will pursue in four years a



November 2nd; we look forward to keeping you posted



dual-degree program in IEOR and Business.



and:



The Sutardja Center for Entrepreneurship &



Go Bears!



Technology (SCET), continues to grow in popularity and influence. Twelve years ago when it started, SCET offered a single course. Now SCET serves nearly 1,500 students and offers twelve IEOR courses. In this



Ken Goldberg



newsletter we describe a $2.2 million State of California



William S. Floyd Distinguished Chair of Engineering



initiative being led by SCET to help unify



Professor & Chair, IEOR



entrepreneurship programs on campus.



goldberg.berkeley.edu



Last year, the department completed its once-in-adecade external review where we were praised for our accomplished faculty, renovations, and extremely successful undergraduate and graduate students. We are extremely lucky to have generous alumni who continue to give back with contributions that allow us to grow and support the world’s best students. One example is Andrew Rudd who donated the funds for a beautiful new V&A Greek café on the 3rd floor of Etcheverry that is quickly becoming a new center discussions and meals on campus.



Professor Goldberg with the Berkeley Laboratory for Automation Science and Engineering (AUTOLAB) team
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IEOR RESEARCHERS LEAD EFFORTS TO ADDRESS ENVIRONMENTAL CHALLENGES IN ENERGY, POLLUTION AND GLOBAL WARMING IEOR professors Max Shen, Shmuel Oren, Xin Guo, Ilan Adler, and Javad Lavaei are working on some of the most pressing problems of our time as lead researchers for the Environmental Science and New Energy Technology Research Center at the two-year-old Tsinghua-Berkeley Shenzhen Institute (TBSI). The center brings together a multidisciplinary team of researchers from the University of California, Berkeley and Tsinghua University to address energy, transportation, and pollution issues. Researchers at the center will address environmental challenges by exploring the latst research around areas such as nano-energy materials, lowdimensional materials and devices, smart grid technologies, intelligent transportation, policy for the low carbon economy and financial risks for implementation. “Our research at the Environmental Science and New Energy Technology Research Center presents a unique opportunity to bring some of the world’s best engineers to the Tsinghua-Berkeley Shenzhen Institute to work on the next generation of energy and transportation technology,” said Professor Max Shen



IEOR Professors Shmuel Oren (bottom left), Xin Guo (back center), and Ilan Adler (bottom right) are working on climate and energy research with TBSI



who is currently serving as co-director for the research center, “The challenge is to meet rising global demand for energy and transportation, while at the same time working to curb pollution and climate change.” Professor Shen is also a member of the intelligent transportation and logistics systems working group for the center and serves as a member of the academic advisory board for TBSI along with College of Engineering Dean Shankar S. Sastry and Associate Dean for Strategic Alliances Constance Chang-Hasnain. Professor Oren and Assistant Professor Lavaei are also leading research by working on smart grid and renewable energy technologies, and Professors Adler and Guo are researching problems around the low carbon economy and assessing financial risk. Overall, the Environmental Science and New Energy Technology Research Center will receive at least $5 million to provide fellowships to Berkeley IEOR PhD students and postdocs to support



these efforts. The Tsinghua-Berkeley Shenzhen Institute was established in 2015 to help facilitate research around precision medicine, new energy technologies, and data science. The establishment of



“The challenge is to meet rising global demand for energy and transportation, while at the same time working to curb pollution and climate change” — Professor Max Shen the institute evolved naturally for the two leading institutions out of individual faculty collaborations and existing partnerships between Berkeley’s College of Engineering, the Sutardja Center for Entrepreneurship & Technology and entrepreneurship programs at Tsinghua University in Shenzhen, the center of China’s Silicon Valley. ■



IEOR Alumni Newsletter | FALL ‘17 5



ALUMNI NEWSLETTER



IEOR ALUMNI PROFILES - Check out what alumni are currently up to



David Choi



Tiffany Soebijantoro



Niket Desai



B.S. 1989 & M.S. 1990



B.A. ORMS 2016



B.S. IEOR 2009



Currently: Professor and Director of Entrepreneurship Center at Loyola Marymount University



Currently: Business Analyst at McKinsey & Co.



Currently: Investment Fellow at University of California Office of the President, Investment Office



What did you do after graduating from Cal?



I worked at an adtech company in San Francisco before switching to management consulting.



I first worked for an Operations Research consulting firm called Decision Focus. Then, after my Ph.D. in Management from UCLA, I worked for The Boston Consulting Group. Around this time, I started getting involved in entrepreneurial situations in foods, biotechnology, software, and financial services, etc. Who is your hero and why? I was incredibly fortunate to have great parents, foster parents, teachers, professors (including some at Cal), and mentors. They are all my heroes. What was the most important thing you learned while studying at Cal? Critical thinking and listening to the alternative view. Also, the importance of steady hard work. Do you have any advice for current IEOR students? Be proud of being a Bear! Don’t be afraid to approach and bother professors. Make sure to get a lot of good internships.
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What did you do after graduating from Cal?



What was the most important thing you learned while studying at Cal? How to make the most of your time here. What you learn in school is not defined by your major. To figure out what it is you want out of Cal #makeyourowncal What do you miss most about being a student at Cal? The endless learning possibilities from having access to classes in almost any discipline and world class experts. Do you have any advice for current IEOR students? Explore your interests and take as many classes outside of your major as possible. No one cares about your GPA the moment you graduate. Go to office hours and talk to your professors, they’re cool people (my biggest regret is not doing more of this). Last but not least, recruit early.



What did you do after graduating from Cal? Started a company in the digital loyalty & mobile space. What are you currently working on? Investing UC money to help cultivate, support, and capture entrepreneurship value. What is the most challenging part of your job? Saying no to a ton of incredibly smart and passionate people. Who is your hero and why? Feynman. He seemed to have fun with things he both understood and things he realized he would never understand. What was the most important thing you learned while studying at Cal? School was secondary to learning. Do you have any advice for current IEOR students? The framework(s) you develop in our program are applicable everywhere. Don’t settle for the obvious places to apply them.
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Katie Ramp



Lisa Gohil



Shan Li



B.S. IEOR 2011



B.S. IEOR 2002



Ph.D. IEOR 2010



Currently: User Experience Designer at Qualcomm



Currently: Senior Manager / Associate Partner at Deloitte Consulting



Currently: Assistant Professor at Baruch College, City University of New York



What are you currently working on?



What is the most challenging part of your job?



What are you currently working on?



At Qualcomm, I’m the lead interaction designer for an internal, enterprise software product. I conduct user research with our software developers to understand their needs and redesign the UI to improve their overall experience with the tool. I’m also helping our marketing team design this year’s trade show demos to highlight Qualcomm’s innovation in 5G wireless communications.



Empathy is the most important, and ultimately challenging, part of my job. Big hairy problems can be relatively easy to solve in a vacuum or academic setting. Solutions to those problems become infinitely more difficult to develop when you introduce the range of different perspectives and experiences from key stakeholders. Reconciling those views to develop an elegant solution for all parties can be incredibly challenging, but very rewarding.



After graduating from Cal in 2010, I started off working for Amazon as an operations research scientist in Seattle, to drive the performance improvement of Amazon’s giant supply chain network. I also worked for Philips and American Express in NYC before I took a tenure-track faculty position at Baruch College (CUNY) in the heart of Manhattan in 2013. Currently, I do academic research in the areas of Behavioral Operations Management, Marketing-OM interface and Healthcare Operations, and teach undergraduate core course of Service Operations Management and Management Science.



What was the most important thing you learned while studying at Cal? Statistics! I use my quantitative skills all the time to analyze usage data, which can help identify areas in which people are struggling to complete tasks or working around the tool. Do you have any advice for current IEOR students? As IEOR students, we have a passion for efficiency, which can be applied in any number of roles and industries. Consider design — to me, it’s one way of helping people do something as efficiently (and enjoyably) as possible. Also, once you enter the work force, be sure to set aside time away from your day job for fun side projects to keep learning new things! I’ve recently started making my own beer.



What is the most important thing you learned while studying at Cal? How to systematically break down and approach a problem, and find an optimal solution! Do you have any advice for current IEOR students? Take advantage of the incredible access you have to resources (e.g. professors, classes, peers) to figure out your interests, strengths, and motivations. I think success and happiness come from decisions guided by these things.



What was the most important thing you learned while studying at Cal? How to overcome and learn from failure. What do you miss most about being a student at Cal? Friends!! Do you have any advice for current IEOR students? It is a long-road ahead but to keep working hard and never give up. IEOR Alumni Newsletter | FALL ‘17 7
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AUTOLAB TAKES ROBOT GRASPING TO A NEW LEVEL



N



ew research by IEOR Professor Ken Goldberg, Jeff Mahler, and the Laboratory for Automation Science and Engineering (AUTOLAB) shows real progress on the problem of robots grasping everyday objects.



1. While robots manage fine picking up conventional shapes, they have classically struggled when trying to pick up oddly-shaped objects like the ones above



DexNet 2.0 used deep learning with a cloud database of thousands of 3D objects to collect 6.7 million data points in order to train a robot to pick up and move objects in the real-world with a 99% success rate — significantly higher than previous methods. With such a high success rate, it is likely that this work will soon be applied in industry, possibly revolutionizing manufacturing and the supply chain. The research was the work of Jeffrey Mahler, Jacky Liang, Sherdil Niyaz, Michael Laskey, Richard Doan, Xinyu Liu, Juan Aparicio Ojea, and Ken Goldberg with support from the AUTOLAB team. The complete paper will be published in July. UC Berkeley’s AUTOLAB, directed by Professor Ken Goldberg, is a world-renowed center for research in roboti cs and automation sciences, with 30+ postdocs, PhD and undergraduate students pursuing projects in Cloud Robotics, Deep Reinforcement Learning, Learning from Demonstrations, Computer Assisted Surgery, Automated Manufacturing, and New Media Artforms. ■
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2.



Using a database of thousands of 3D objects, DexNet 2.0 collected 6.7 million data points to train a robot to be better prepared to grasp unconventional shapes



3.



Now the robot can pick up everyday objects with not only much more speed than previous versions, but with a 99% success rate.
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MICHAEL JORDAN AND PIETER ABBEEL JOIN THE IEOR DEPARTMENT



U



C Berkeley’s IEOR Department is delighted to announce joint faculty appointments for renowned Machine Learning experts Michael Jordan and Pieter Abbeel to extend the IEOR Department’s strengths in machine learning, automation, and Data Science, building on research and teaching in Optimization, Stochastics, and Industrial Engineering. Prof. Abbeel pioneered Apprenticeship Learning with applications to advance UAV helicopter aerobatics, robot laundry folding, and robot-assisted surgery. Pieter co-founded GradeScope, a software suite for computer-assisted exam grading and leads a large research group applying Deep Learning to robotics and automation at the Berkeley Artificial Intelligence Research (BAIR) Lab and at Elon Musk’s OpenAI research institute. Pieter’s work has been featured in many popular press outlets, including BBC, New York Times, MIT Technology Review, Discovery Channel, SmartPlanet and Wired. Prof. Jordan, known as the “Michael Jordan of Computer Science”, is the world’s most influential computer scientist. His research bridges the computational, statistical, cognitive and biological sciences advancing Bayesian nonparametric analysis, probabilistic graphical



Professor Michael I. Jordan. In 2016, the Allen Institute of Computer Science used quantiative methods to name Professor Jordan as the world’s most influential computer scientist



Professor Pieter Abbeel. Professor Abbeel’s apprenticeship learning algorithms have enabled advanced helicopter aerobatics. His research has enabled the first end-to-end completion of reliably picking up a crumpled laundry article and folding it



models, spectral methods, and kernel machines, with applications to problems in distributed computing systems, natural language processing, signal processing, and statistical genetics. Mike has been selected as a Neyman Lecturer and a Medallion Lecturer by the Institute of Mathematical Statistics and elected to the American Academy of Arts and Sciences,



the National Academy of Sciences, and the National Academy of Engineering. Profs. Abbeel and Jordan will maintain their primary appointments in the Departments of Electrical Engineering and Computer Science (EECS) and Statistics as they share their world-class expertise and perspectives with students and colleagues in the IEOR department. ■ IEOR Alumni Newsletter | FALL ‘17 9
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INSTITUTE OF INDUSTRIAL & SYSTEMS ENGINEERS OFFICER PROFILES The mission of the Berkeley Institute of Industrial Engineers student group is to create an inclusive and supportive environment for Industrial Engineering students, including but Elisa A. Ramirez



Sarina Chen



President 2016-2017



Vice President 2016-2017



Why did you study IEOR?



How can student groups like IIE stay strong as students come and go?



When in high school, I really enjoyed studying math and was always trying to make processes more efficient. My mind is always trying to find ways to make things quicker, faster, and better; thus I decided that IEOR was the best fit for me. Not only would it be technical enough, but it would allow me to interact with people, which is what I love to do most. What was your goal for IIE? My goal for the Institute of Industrial Engineers was to expand our club’s membership and have more active members. Sarina, IIE’s Vice President, and I always talked about how hard it was to find other IEOR majors during our freshman and sophomore year, thus we wanted to create a space that targeted 1st and 2nd years. We believe that it’s never too early to start mentoring the younger class, and thus we decided to put on professional and social events throughout the year, and I have to say that working with my cabinet, and especially Sarina, was a great pleasure and an experience that I will forever cherish. What will you do next? This summer, I’m returning to General Motors as an Industrial Engineering intern to identify bottlenecks in the system, and help make labs more efficient. My father’s a truck driver, and ever since I was little I’ve really loved cars, so General



10 FALL ‘17 | IEOR Alumni Newsletter



As seniors and IIE officers, Elisa and I wanted to make sure our future leaders would be able to continue or increase IIE’s helpfulness in the student community. In order to prepare our current officers, we paid a lot of attention to mentorship and team-bonding. Mentorship was to help each officer grow professionally in their role. I personally felt that team-bonding was equally as important because this team always inspired me to put in my best effort and I looked forward to seeing them every officer meeting. Our team dynamic made me love what I was doing for the club, so it was easy for us to stay motivated and carry out a lot of our plans for IIE.



not limited to students majoring in IEOR and ORMS, to gather together, and help one another in terms of academic, social, and career development.



What’s the most difficult thing about being a student at Cal? There’s way too many things to do here that it’s hard to narrow down exactly what I should do. If I commit to one thing, I know that it closes opportunities to other things in the future because I would probably not have time for it. But even so, I learned that whatever I choose (or not choose), I make sure I learn/have fun so I have no regrets. :)



IIE members gather for a rooftop barbecue. Besides social events, the group organized a career panel with IEOR alumni, an engineering 4 kids event, inforomation sessions with industry partners, an internship panel with IEOR seniors, and a résumé critique event.



To connect with and learn more about IIE, visit iie.berkeley.edu
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M.ENG ALUM FEATURED IN INC. ‘30 UNDER 30’ LIST



M



aster of Engineering alumnus Han Jin, founder and CEO of Lucid VR was recently featured in Inc. ‘30 under 30’ list. Lucid VR’s first product is the LucidCam, a virtual reality camera that lets users capture the world in 3D. “It is among the first virtual reality cameras geared toward the average consumer,” said Jin. The camera converts the world that it sees into three-dimensional photos or videos that can be viewed through Google Cardboard, Lucid’s $30 phone case and other VR devices. The LucidCam acts like a GoPro in that it captures experiences from the user’s point of view. Jin personally uses the LucidCam to stay in touch with his family all around the world. “Sharing experiences through normal pictures is great, but it doesn’t really show them how I’m living life,” Jin says. “This is the closest you’ll get to feeling like you’re right there with somebody.”



Han Jin (MEng ‘12) pictured here with IEOR professor Lee Schruben at Lucid VR’s launch party in San Francisco for their first product, LucidCam



Sutardja Center for Entrepreneurship & Technology’s



2017 #WhatsNext Watchlist Each year the Sutardja Center publishes a watchlist with the goal to determine which industries and technologies offer the best opportunities to build a startup, invest, or innovate in today’s economy.



INDUSTRIES TO WATCH



KEY TECHNOLOGY DRIVERS



1. Healthcare and Biotech



1. Internet of Things (IoT) 2. Big Data + Analytics 3. Blockchain 4. Social Entrepreneurship 5. Cleantech 6. AR/VR



Jin completed the IEOR Master of Engineering program in 2012. He went on to be a lecturer for IEOR and also worked closely with UC Berkeley’s incubator, SkyDeck.



2. Collaborative Platforms + Communications



In August, Jack McCauley, a cofounder of virtual reality company Oculus, joined Lucid VR as chief engineer.



6. App Development Infrastructure



3. Payment Systems and Capital Sourcing 4. Chemical and Natural Resources 5. Sharing Economy 7. Software as a Service 8. Media + Advertising + Entertainment



SILICON VALLEY SPOTLIGHT 1. Connected + Autonomous Cars 2. Alternative Meats 3. Self-Checkout 4. AI Assistance + Chatbots



LucidCam is now available for purchase www.lucidcam.com with units shipping this August 2017. ■ IEOR Alumni Newsletter | FALL ‘17 11
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SPRING / SUMMER 2017 IN PHOTOS



SCET student William Wang organizes “A Founder’s Night” event with Tesla cofounder Marc Tarpenning and North Face founder, Hap Klopp



IEOR’s newest PhDs: Shiman Ding, Stewart Liu, Cheng Lu, and Zhu Yang



Matthew Santillan presenting the College of Engineering’s first “Green Department Award” to the IEOR Department, received by staff Anayancy Paz and Keith McAleer



IEOR undergraduate students Theresia Wangke, Katie Chang, Aditya Tyagi, and Jessica Lin leading the information table in the Etchverry Breezeway for Cal Day
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Students planning their startup at the Sutardja Center’s Berkeley Method of Entrepreneurship Bootcamp



ALUMNI NEWSLETTER



After their friend is killed in the Bastille Day terror attack in Nice in 2016, SCET students create a class to develop better counter-terrorism tools



IEOR alum Andrew Rudd, fellow benefactor Virginia Rudd, students Waverly Runion and Vir Doshi, and Dean Shankar Sastry cut the ribbon on the new V&A Café in Etcheverry Hall



It’s a full house at Cal Day for the Berkeley Laboratory for Automation Science and Engineering (AUTOLAB) led by Professor & Chair, Ken Goldberg



Class of 2017 seniors pose with the IEOR banner on graduation day



The UC Berkeley Marching Band’s California Straw Hat Band making a surprise appearance to help inaugurate the V&A Café
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SPRING / SUMMER 2017 IN PHOTOS (CONTINUED)



Timothy Wang, Jessica Lin, and Emily Ma join over forty other IEOR students in volunteering at Cal Day 2017



Dean Shankar Sastry, IEOR Alumus Andrew Rudd, Professor Ken Goldberg, Victoria Rudd, and Civil and Environmental Engineering professor Ashok Gadgil, the Andrew and Virginia Rudd Family Foundation Distinguished Chair of Safe Water and Sanitation



Master of Engineering student Sheffield Wang demonstrating his project “Using Big Data to Improve Your Investment Quotient (IQ)” at the Capstone Expo



IEOR advisory board members at the annual meeting: Matt Kuckuk, Coleman Fung, Terry Duryea, Bob Oliver, Aram Sogomonian, Professor Ken Goldberg, John Chendo, Bob Phllips, Larry Rosenberger, Bill Floyd, Todd Strauss, Chair Nancy Blachman, and Andrew Laffoon
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Professor Hochbaum’s neuron segmentation algorithm, HNCcorr, ranks as the fastest algorithm for identifying and tracking neurons in calcium imaging movies in the Neurofinder benchmark
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John Hanke, Cal grad and CEO of Niantic, creator of the popular app Pokémon Go visits the Newton Lecture Series



IEOR undergraduates Taylor Lyberger (left) and Sharon Cui (third from left), lead “Jelly Bean Math Games” at Cal Day with over 40 participants to help inspire the next generation of industrial engineers



SCET’s Danielle Vivo (2nd from left) receiving delegates from global partner UFMG in Brazil at the Sutardja Center’s entrepreneurship bootcamp



Faculty and PhD students enjoy a picnic lunch on the rooftop of Etcheverry Hall to welcome visiting PhD candidates



Visiting Prof. Ricardo San Martin in the SF Chronicle for leading the first ever course focused on creating startups to engineer plant-based meat
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SUTARDJA CENTER FOR ENTREPRENEURSHIP & TECHNOLOGY LEADS $2.2 MILLION INITIATIVE TO STRENGTHEN CAMPUS ENTREPRENEURSHIP & INNOVATION



T



he University of California, Berkeley has been awarded a $2.2 million grant from the State of California to help leading centers and programs accelerate innovation and entrepreneurship on campus. The funds, originating from Assembly Bill 2664, and administered through UC’s Office of the President, will help six UC Berkeley entities create a coordinated pipeline of activities and programs to educate more students, provide mentorship for women and underrepresented populations, expand seed funding for student startups, facilitate team formation and accelerate new ventures. “This united innovation ecosystem on campus will increase the overall capacity of Berkeley’s entrepreneurial output and make it easier for Berkeley’s entrepreneurs, mentors, researchers and program managers to connect with each other to build the next great startup,” said Ikhlaq Sidhu, chief scientist and founding director of the Sutardja Center for Entrepreneurship & Technology. Sidhu, also a professor of industrial engineering & operations research, is the lead author of Berkeley’s proposal and will lead the



16 FALL ‘17 | IEOR Alumni Newsletter



Members of OPTIX team diagram their idea — a startup to help the elderly learn new technology skills — at the Sutardja Center’s weeklong bootcamp.



implementation of the grant. “A remarkable group of programs to foster all aspects of entrepreneurship emerged organically from Berkeley in the last decade,” said UC Berkeley’s vice chancellor for research, Paul Alivisatos. “This new funding from the State of California will help these groups step up to a new level, helping our faculty and students fulfill this aspiration to change the world through discovery-based entrepreneurship.” Grant partners include: • the Sutardja Center for Entrepreneurship & Technology, the hub for technology-centric innovation on campus and developer of the Berkeley Method of Entrepreneurship • the Office of Intellectual Property & Industry Research Alliances (IPIRA), which serves as a campus portal for companies, entrepreneurs and investors by managing campus IP rights and industry contracts



• the Blum Center for Developing Economies, home of the Big Ideas@ Berkeley student innovation contest, focusing on key emerging areas such as energy, health, education, financial services, food, water and sanitation • SkyDeck, UC Berkeley’s largest campuswide accelerator • the CITRIS Foundry, a UC accelerator supporting transformational technology startups • the NSF I-Corps Bay Area Node, headquartered at Berkeley’s Haas School of Business, which trains entrepreneurs in the internationally recognized Lean Launchpad methodology. Berkeley’s coordinated network for entrepreneurship and innovation will also include such partners as Berkeley Law and the Berkeley Startup Network. A special effort will be made to increase participation of women and underrepresented populations in incubators, accelerators and startups. ■
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STUDENTS SERVE UP NEXT GENERATION PLANT-BASED MEAT



I



n spring 2017, the Sutardja Center for Entrepreneurship & Technology (SCET) offered the first ever course (IEOR 185) solely focused on the challenge of creating plant-based meat. Led by visiting professor Ricardo San Martin and professor Ikhlaq Sidhu, students in the course were challenged to form startup teams, develop plant-based meat products, and pitch to investors in a competition-based format. In tandem, SCET also partnered with SeaCo, a startup working on plant-based seafood, to run an independent challenge for student teams to help develop a roadmap for a company creating innovative plant-based seafood alternatives. For both initiatives, SCET partnered with the Good Food Institute, a nonprofit organization working on clean meat and plant-based meat to solve issues caused by meat production: environmental degradation, global poverty, animal welfare, and human health. The problem of creating plant-based meat alternatives is not an easy one. Many startups and companies have failed at trying to disrupt the massive $1 trillion (U.S.) meat industry. Currently, plant-based meats represent just 0.25% of the total meat market. But recent innovations have investors pouring hundreds of millions into the space.



Joshua Nixon and Kimberlie Le from Team Dory serving up plant-based fish to Christie Legally from the Good Food Institute



The goal for the course was not to create slightly better tasting veggie burgers to satisfy the vegan or vegetarian, but to create innovations that could capture a large part of the overall meat industry by creating plant-based meat products that taste, smell, and cook like the real thing. In recent years, companies and research have shown much promise for plant-based meat. In one class, students were visited by UC Berkeley Molecular & Cell Biology Professor Michael Eisen, who is very familiar with the issues around meat production, “By almost any measure animal agriculture [and its land use] is the largest cause of wildlife extinction in the world.” Professor Eisen came to discuss one of



the most recent innovative companies in the plant-based meat space, Impossible Foods, a startup for which he advises. Impossible Foods, maker of the “Impossible Burger” has helped excite many in the space with its innovation in deriving heme from soybeans. Heme is a common element of blood that is key for meaty flavor, which Impossible Foods was able to derive from a plant (soybeans) for the first time. Students came up with several exciting methods and approaches to emulate an authentic meat experience with right taste, texture, fats, proteins, and mouthfeel. One team discovered they could replicate much of the meaty flavor of heme by simply adding iron and copper to their mix. Another team replicated the texture of fish by creating a matrix of
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agar (a plant-based alternative to collagen), texture vegetable protein, and algae layered in a brick-like pattern. Team Dory, winner of the collider challenge, focused on using fungi as opposed to vegetables as the main base for their meat. They discovered that fungi has many more properties that are similar to meat than vegetables: its texture is more like meat when cooked, it has a filamentous structure which is similar to the muscle fibers of meat, and it matches the nutritional profile of meat better than most vegetables. Team Dory also included microalgae in their mix because of its natural umami flavor and omega-3 fatty acids, the beneficial fats that make fish healthy. Most impressive might have been the high-tech approaches that teams discovered. Some examples included utilizing an electronic nose and electronic tongue, instruments that can create smell and taste profiles of real meat, that could then be used as metrics to measure whether plant-based prototypes were really getting these elements right.



ANDRÉS GÓMEZ WINS KATTA MURTY OPTIMIZATION PRIZE



I



EOR graduate student Andrés Gómez has been awarded the Katta Murty Optimization Prize, the IEOR department’s annual competition for best paper on optimization. Gómez’s paper titled “Maximizing a Class of Utility Functions Over the Vertices of a Polytope” was published in January in the journal Operations Research in collaboration with IEOR professor Alper Atamturk. In the paper, Gómez explores integer decision problems that have nonlinear components — a class of problems that are poorly understood by the research



community and where few algorithms exist in practice. “We shouldn’t be afraid of these classes of problems. Once we study them, we can actually come up with good solution approaches to solve them,” said Gómez. In the paper, Gómez found that solutions that are close to optimal can indeed be found very quickly. This research will apply well in industry where uncertainty is all but expected. In particular, the research would improve decision making in situations where a few unpredictable events can seriously disrupt operations. For example, events such as stock market crashes, strikes or natural disasters. The Katta G. Murty Prize was established in 2006 as a gift from Katta Murty to provide an annual prize for graduate students in the IEOR Department. ■



SCET will offer the plant-based meat course again in fall 2017 to continue to develop innovations in this exciting opportunity area. However, the focus will shift in the coming course to developing meat-alternative products that can functionally and nutritionally replace meat products, without necessarily trying to mimic meat exactly — as long as the new products fulfill the right needs for future customers. For more information, read coverage of this story in the San Francisco Chronicle: http://bit.ly/2k7eUGH ■
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Professor Goldberg presenting Andres Gomez with the Katta Murty Prize for best paper on optimization.
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MARK VELEDNITSKY FINDS SHORT PROOF FOR TRAVELING SALESMAN PROBLEM



I



EOR graduate student Mark Velednitsky has reduced a twentyeight page proof for the traveling salesman problem (TSP) to just a few lines. Velednitsky’s proof titled “Short combinatorial proof that the DFJ polytope is contained in the MTZ polytope for the Asymmetric Traveling Salesman Problem” was recently published in Operations Research Letters, and will make learning this particular TSP proof much easier for future students. “For someone with a background in the traveling salesman problem, this is a really short proof that I could explain in just a few minutes,” said Velednitsky,



The previous proof was 28 pages long, making it inaccessible to less experienced students.



“Having it in this much more compact form makes it accessible to more people.” The TSP is a classic problem in operations research, named because the problem typically is posed as something like this: if a salesperson needs to travel to x number of cities, how can we calculate the most efficient route for them to take? The problem is of continued great interest due to its wide application in industries such as logistics, transportation, and many other fields. But the problem is difficult — typically the more cities one adds, the more time it will take a computer to calculate the solution. Depending on the number of cities and their configuration, the problem quickly becomes intractable — meaning that in some configurations even with the fastest computers available today, it would take an eternity to compute the most efficient route for the salesman to take.



Mark Velednitsky showing his short proof for the traveling salesman problem



The previous proof was 28 pages long, making it inaccessible to less experienced students.



Not every way of posing the traveling salesman problem to a computer is the same. One way was proposed by George Dantzig (IEOR Professor, 1960-1966), Ray Fulkerson, and Selmer Johnson (DFJ) and another was proposed by Miller, Tucker, and Zemlin (MTZ). Experimentally, it seemed like the DFJ formulation worked better than the MTZ formulation, but no one knew if it always performed better until a paper proved it in 1990. Velednitsky’s paper shows this same fact, but much more succinctly. In a story that resembles the famous George Dantzig story at UC Berkeley (which later inspired a scene in the movie Good Will Hunting), Velednitsky initially worked on the proof as a homework problem. “They were kind of expecting us to do one of these [long] proofs,” said Velednitsky, “And everyone had been stuck on it. I eventually came up with this one, and [the other students] were like ‘Wow, I actually understand it and enjoy proving this now.’” ■
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Our Graduates B.A. Operations Research & Management Science Spring 2017 Aadit Adlakha Katie Chang Daniel Cheng Sydney Huang Dongyu Lang Taylor Lyberger Emliy Rah Allen Tang Srushti Vora Wei Xie Abigail Sigal Chaver Ruonan Li Christa Lorenzia Soesanto Hongjian Zhang



B.S. Industrial Engineering & Operations Research Spring 2017 Matthew Campbell Sarina Chen Samantha Cheng Cesar Garza Ygarza Karen Guinadi Rishabh Holani Will Huang Raj Jetalpuria Chaitanya Lall Keenu Malik Richard Man
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Jason Mao Cuong Nguyen Ece Ozturk Aaron Prohofsky Jatin Raheja Edgar Salgado Calvillo Javier Sanchez Cortes Hendry Sebastian Pranav Sood Shane Stroup Jack Sweeney Handi Tanuwijaya Khan Taskin Devansh Vaish Yanfang Wang Theresia Wangke Jojo Wu Sherry Zhang Tong Zhang



Master of Engineering Spring 2017 Alexandre VALENTIN Anamika Tyagi Anirudh Raman Ankit Dutta Ankit Vinod Vora Apoorv Garg Benjamin Joseph Braun Chen Ling Chengbo Zhang Dany Srage David Parker Deepika Bollavaram Ezequiel Moralejo Sr Fu-Chi Shih Guhan Wang Hesheng Liu Indrajeet Pawar



Jacquelin Hansel Jia Xiang John Aldre Perez Jota Joshua Lee Pines Jun Min Suk Kai Wei Tan Kenneth Kuan Lakshmi Pradeep Lingshu Lu Luciano Felix Rosso Mark Annevelink Meng Wang Mengke Ding Milad Razavi Naixin Li Nicholas J. Chandler Nicholas Yuk Patrick Matthias Thelen Pei-Ling Jan Philippe Garneau-Halliday Pooja Padmakumar Pragya Kumar Qianyi Yang Qing Ying Rachel Shen Shaffer Runyu Gu Saketa Lakshmi Bhojanapally Sami Bouguezzi Shi Qiu Siddharth Gupta Stefan Thoss Steven Chua Sudeshna Dasgupta Ted Yat Lee Thanh Thien Dang Tianzi Wang Tinashe Elsen Giyavha Titouan Jehl Tu Ni Uvika Chaturvedi Vu Phuong Nam Nguyen Wenhuan Chang



Xiaofo Wang Xiaonan Zhou Xinbei Zhang Xinle Wang Xinyi Guo Yi Wang Yichen Ding Yousef Halwani Yvonne Radsmikham Zhao Sheng Zhe Ji Zhe Wang Zhechen Yan



Master of Science Spring 2017 Bhargav Chereddy Rebi Daldal Hang Feng Andran Hu Deepa Kalelkar Gu Li Tianyi Lin Cristobal Andres Pais SangWoo Park Zhi Chao Poh Kunal Shalia Meng Qi Zhu Yang



Ph.D. Spring 2017 Shiman Ding Andres Gomez Joon Seok Lee Stewart Liu Cheng Lu
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2017 IEOR AWARD RECIPIENTS



ETCHEVERRY HALL OPENS NEW “V&A” CAFÉ



Undergraduate Faculty Award Cuong Nguyen Outstanding ORMS Student - Yiliu Shi



O



n June 8th, the ribbon was cut on a new café on the ground floor of Etcheverry Hall. The V&A Cafe has transformed the face of Etcheverry Hall, the home of IEOR, and will be a new hub of collaboration for students, alumni, and faculty.



Departmental Citation - Aaron Prohofsky Katta G Murty Prize - Andrés Gómez Outstanding GSI Awards Salar Fattahi, Tugce Gurek, Jiaying Shi, & Mo Zhou



The café will offer an assortment of croissants, sandwiches, salads, coffee and espresso drinks, creating a new attraction for the Berkeley campus’s north side.



IEOR First Year Faculty Fellowship Award Cristobal Andres Pais & Anran Hu IEOR Faculty Fellowship - Georgios Patsakis The Robert R. Costanza Scholarship Irvan Torbett



The café was made possible thanks to a generous gift by Victoria Rudd and alumnus Andrew Rudd. ■



James W. Barany Student Award for Excellence - Sarina Chen



CONNECT WITH IEOR



DONATE TO IEOR



Linkedin alumni group www.linkedin.com/groups/1781



Join fellow IEOR alumni by



Facebook facebook.com/BerkeleyIEOR



making a donation to the department. Recent alumni gifts have made major renovations possible in Etcheverry Hall,



Twitter twitter.com/berkeleyieor



and supported graduate stu-



Email Newsletter Signup eepurl.com/cgMZZb



give.berkeley.edu/ ieor



dent and faculty research.



Alpha Pi Mu AwardWesley Jin - President, Aaron Prohofsky - Vice President Cesar Garza - Treasurer Smita Jain - Secretary Jasper Kan - Recruitment & Events Institute of Industrial Engineers Award Elisa Ramirez - President Sarina Chen - Vice President Stella Bao - Finance Chair Emily Garcia - Secretary Kaitlyn Li - Corporate Chair Ebru Kasikaralar - Publicity Chair IEOR Graduate Student Group Officers: Erik Bertelli, Haoyang Cao, Junyu Cao, Kevin Li, Quico Spaen
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