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UM Organizing team (ECE)

Co-organizers
• Alfred Hero – MIDAS/ECE
• Hye Won Chung – ECE
• David Neuhoff - ECE
• Sandeep Pradhan - ECE

On site staff
• Alison Martin – MIDAS
• Shelly Feldkamp - ECE
• Student volunteers - ECE
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Sponsors
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Symposium Agenda
8:15 Light breakfast (Assembly Hall) 
9:00 Introductory Remarks (Amphitheatre) 
9:15 Plenary Talk I: Information Theoretic Limits for Randomness 

Generation, Abbas El Gamal, Stanford University 
10:15 Break 
10:45 Plenary Talk II: Around the Reproducibility of Scientific 

Research in the Big Data Era: What Statistics Can Offer? 
Emmanuel Candés. Stanford University 

11:45 Lunch and Poster Session (Assembly Hall, East Hall, West Hall) 
1:45 Plenary Talk III: On Shannon's Channel and Capacity -- A 

Mystery in Three Acts, Michelle Effros, Caltech 
2:45 Break 
3:15 Plenary Talk IV: Remembering Shannon, Rob Calderbank, Duke 

University 
4:15 Closing Remarks 
4:30 Reception (Assembly Hall and Terrace) 
6:00 End of Symposium 
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Shannon Centennial Celebration at Michigan
• Shannon Centennial Symposium, Sept 16 2016

• Plenaries: Abbas El-Gamal (Stanford), Emmanuel Candes (Stanford), Michelle 
Effros (CalTech), Rob Calderbank (Duke)

• Poster sessions and social activities

• CSP Shannon Centennial Seminar Series Fall 2016
• 9/22     Bob Gray, Stanford  
• 9/23     Becca Willett, U. Wisconsin
• 10/13   Bruce Hajek, UIUC 
• 10/27   Prakash Narayan, U. Maryland 
• 10/X     Frank Kschischang, U. Toronto 
• 11/4     Yuejie Chi, Ohio State U.
• 11/17 Dan Costello, Notre Dame 
• 11/21 Elza Erkip, NYU
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Claude Shannon: Father of Information 
Theory, Founder of Digital Communications

• 1936: Shannon’s application of Boolean algebra to switching circuits
• enabled logic design and CAD tools

• 1948: Shannon’s capacity and noisy channel coding theorems 
• enabled digital data transmission (reliable data storage, wifi, cellular and satellite comm)

• 1948: Shannon’s source coding and rate distortion theorems 
• enabled data compression (image, audio, video coding)

• 1948: Shannon’s pulse code modulation principles
• enabled pulsed radar and digital communications

• 1949: Shannon-Nyquist sampling theorem
• enabled AD/DA CODECs that underpin today’s digital world

• 1949: Shannon’s mathematical theory of secrecy systems
• Established existence of unbreakable ciphers and enabled public-key RSA cryptography 

• 1950: Shannon’s computerized chess and maze solving algorithms 
• Inspired development of artificial intelligence and  machine learning systems

Ref: Effros and Poor, “Shannon’s work and legacy,” 2016 slide presentation. 
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Claude Shannon’s places

• Petoskey MI: born on April 30, 1916
• Gaylord MI: where he spent his youth 1916-1932
• Ann Arbor MI: undergraduate at University of Michigan 1932-1936
• Cambridge MA:  graduate student at MIT 1936-1940. PhD Thesis “An 

Algebra for Theoretical Genetics.”
• Princeton NJ: National Research Fellow at Inst for Advanced Study 1940
• Murray Hill NJ: research mathematician at AT&T Bell Labs 1941-1956
• Cambridge MA: professor at MIT (RLE) 1956-1978
• Medford MA: died on Feb 24, 2001

Presenter
Presentation Notes
PhD developed algebraic principles for studying dynamics of Mendelian populations.1940-44 as National Research Fellow and then at Bell Labs, Shannon contributed to the field of cryptanalysis for national defense during World War II, including his basic work on codebreaking and secure telecommunications.
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C. Shannon in Gaylord MI

• Father: Claude Elwood Shannon was a lawyer/businessman from NJ
• Mother: Mable Wolf was school teacher/principal from MI
• Early hobbies: building wireless telegraph, radio controlled boats, 

and model planes
• Attended Gaylord Public High School 1929-1932

Presenter
Presentation Notes
According to C. E. Shannon Sr bio, he ran a business selling furniture and undertaker services,He was a Mason and served in a high position in the Gaylord Masonic Lodge. 
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C. Shannon’s parents in Gaylord MI

Hon. Claude E. Shannon Sr Parents outside their business at 107 W. Main St           Mable Wolf Shannon

Source: Otsego County Historical Society, http://www.otsego.org/ochs/ClaudeShannon/ShannonJumpPage.htm

Presenter
Presentation Notes
Claude Shannon Sr moved to Gaylord in 1906 and opened a business in Gaylord. Married in 1909 and served as Probate Judge from 1913-1924Picture of Mable Shannon is from 1906 – 10 years before Shannon’s birth and 3 years before married CE Shannon Sr.
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C. Shannon’s grade school photo
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Presenter
Presentation Notes
Somewhat unhappy and irritated expression on his face. One gets impression that he was not a typical schoolboy.
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Gaylord High School (1929-1932)

• C. Shannon was (unranked) in his high school cohort of 27 students
• C. Shannon’s classes at Gaylord High: 

• English(4 semesters), Latin(2), Economics(1/2), History(2), Algebra& 
Geometry(3), Physics(2), Chemistry (2), Biology(2) and Civics(2)

• C. Shannon took first semester algebra in 8th grade
• C. Shannon’s high school grades were  mostly A’s with a few B’s
• Excelled in Latin, Algebra&Geometry, Physics, Chemistry and Biology
• Played horn in high school band
• Applied to UM in late summer 1932

NB: as reported on Shannon’s UM appllcation recommendation form 
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Shannon with E flat alto horn High School Diploma

C. Shannon at Gaylord High School

Source: Otsego County Historical Society

Presenter
Presentation Notes
Matter of fact expression. Precursor to Shannon’s penchant for collecting musical instruments (hoard brought back from Soviet Union visit)?
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Claude Shannon’s application to UM

Source: UM Bentley Historical Library

Presenter
Presentation Notes
Taciturn (tight lipped and serious). Where is that 16 year old angst?



Alfred Hero, Sept 16, 2016

Claude Shannon’s application to UM (ctd)

Presenter
Presentation Notes
The “delivering telegrams” refers to his job working for Western Union under Andrew Coltrey (according to wikpedia)
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Documenting Shannon’s admission to UM 
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UM enrollment photograph (1932)

Source: UM Bentley Historical Library

Presenter
Presentation Notes
Taciturn and poker face expression
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Shannon in Ann Arbor

• UM CoE admissions committee recommended strong accept to (priority 
level 3 out of 4 possible levels)

• Enrolled at UM in Sept. 1932 at age of 16
• Majored in Electrical Engineering and Mathematics
• Excelled in his courses, especially EE and Math
• Activities

• Radio club 
• Gymnastics team 
• Secretary of Junior Mathematical Society
• ROTC (finished as 2nd Lieutenant)
• Member of Phi Kappa Phi, Sigma Xi, AIEE

• Received Bachelors of Science (with Honors) in 1936
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UM 1936 Commencement booklet 

Source: UM Bentley Historical Library

Presenter
Presentation Notes
Note: most of mathematics majors went on to engineering careers.
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UM graduation yearbook photograph (1936)

Source: UM Bentley Historical Library

Presenter
Presentation Notes
Exudes some of the self confidence and playfulness he would later be known for? Future prankster and rogue gambler?
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Shannon’s UM graduation yearbook (1936)

Source: UM Bentley Historical Library
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Claude Shannon’s legacy lives on at UM 

• Claude E. Shannon Endowed Professorship: John Hayes, CSE
• Researchers in computing, communications, information theory

• Shannon statue (one of six)

• Sandeep Pradhan, ECE
• Yaoyun Shi, CSE
• Wayne Stark, ECE
• Vijay Subramanian, ECE
• Demos Teneketzis, ECE
• Kim Winick, ECE
• Jun Zhang, Psychology/Math
• ….

• Achilles Anastasopoulos, ECE
• Harm Derksen, Mathematics
• John Hayes, CSE
• Al Hero, ECE/CSE/BME/Stats, MIDAS
• Mingyan Liu, ECE
• David Neuhoff, ECE
• Long Nguyen, Statistics
• Seth Pettie, CSE
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UMs Claude Shannon Statue (EECS Building)

Sculptor Eugene Daub at work

Presenter
Presentation Notes
6 statues commissioned by the IEEE IT Society when Dave Neuhoff was Society president. 5 other statues are located at; Gaylord, MIT, Bell Labs, ATT Shannon Labs,  UCSD.  
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Symposium Agenda
8:15 Light breakfast (Assembly Hall) 
9:00 Introductory Remarks (Amphitheatre) 
9:15 Plenary Talk I: Information Theoretic Limits for Randomness 

Generation, Abbas El Gamal, Stanford University 
10:15 Break 
10:45 Plenary Talk II: Around the Reproducibility of Scientific 

Research in the Big Data Era: What Statistics Can Offer? 
Emmanuel Candés. Stanford University 

11:45 Lunch and Poster Session (Assembly Hall, East Hall, West Hall) 
1:45 Plenary Talk III: On Shannon's Channel and Capacity -- A 

Mystery in Three Acts, Michelle Effros, Caltech 
2:45 Break 
3:15 Plenary Talk IV: Remembering Shannon, Rob Calderbank, Duke 

University 
4:15 Closing Remarks 
4:30 Reception (Assembly Hall and Terrace) 
6:00 End of Symposium 
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Wrapup

• Thanks to our sponsors
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Wrapup

• Thanks to staff who were here today
• Alison Martin
• Shelly Feldkamp
• ECE student volunteers

• Thanks to those working behind the scenes
• Alison Martin 
• Catherine June
• Dan Meisler
• Ann Riggs
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Safe travels!
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