
Discussion of work-in-progress 

Test Beds       Healthcare, Smart Cities, Transportation, Robotics, Manufacturing, Farming 

Q&A               Dr Shoumen Datta, Senior Vice President, IIC [datta@iiconsortium.org] 

REF                 http://bit.ly/MIT -IOT   http://bit.ly/SMART-CT  http://bit.ly/SCPPP-04  http://bit.ly/RE-VIEW-IOT  

 

http://bit.ly/MIT -IOT   

 LARGE SCALE TEST BEDS 
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Professor Dina Katabi (MIT) presenting RF Reflection to 
President Obama (White House Demo, 4 August 2015) 

http:// newsoffice.mit.edu/2015/president-obama-meets-mit-entrepreneurs-white-house-demo-day-0806  

http:// bit.ly/President-Obama-with-Dina-Katabi   
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Summary ς http://bit.ly/RE-VIEW-IOT  http://bit.ly/MIT-IOT  

Transportation ς  $20 million ITS proposal to US DoT ς Rank #1 (rumor) / did not receive funds 

                               Discussions about autonomous transportation as a segment in smart cities 
 

Smart Cities ς      US NIST GCTC 2015 ς City of Oakland, CA ς Seismic Infrastructure Monitoring (SIM) 

Smart Cities ς      EU H2020 ς ICT IoT / Societal Challenges / Mobility / Smart Living ς in progress  

             IIC members and Cities - Bordeaux, Santander, Genova, Cork ς Japan / S. Korea 
 

Healthcare ς        IIC members Harvard Medical School, MIT, JHU APL and U Washington, UNT, PIH 

             Discussions with Fujitsu, Toshiba, Hitachi, TCS (University of Pisa, WinMedical) 
 

Manufacturing ς Advanced cyber-manufacturing / distributed manufacturing-on-demand at the edge 

             Discussions with OSTP, NITRD, NSF, Georgia Institute of Technology, Rolls Royce, GE 
 

IIC Interest ς        Energy, Precision Farming, Software Innovation, Medical Device Interoperability
  

 
3 UPDATES  ς  http:// bit.ly/IIC-LS-TB-UPDATE-01    http://bit.ly/SCPPP-05  
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Reference Architecture  http:// bit.ly/IIRA-IIC  

Example of IIC Member-Funded Small Scale Test Bed 

Large Scale test 
beds are only 
one of the 
many activities 
within IIC. 
There are 
several 
industry 
working groups 
(WG) focused 
on reference 
architecture as 
well as several 
other IIC 
member 
funded small 
scale test beds. 

http://bit.ly/IIRA-IIC
http://bit.ly/IIRA-IIC
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Large Scale test beds are only one of the many activities within IIC. There 
are several industry working groups focused on reference architecture as 
well as technical reports and IIC member funded small scale test beds. 



Public Private Partnerships (PPP) for Large Scale Test Beds 
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Test bed funding opportunities from national and regional governments and PPP coalitions  

which may include global academia, industry, organizations and one or more governments 

http://bit.ly/RE-VIEW-IOT  
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Select Areas 

Transportation 

Manufacturing 

Smart Cities 

Healthcare 

Farming 

Security 

Data 

 

Pursuit of Global PPP 

http://bit.ly/RE-VIEW-IOT  

http://bit.ly/RE-VIEW-IOT
http://bit.ly/RE-VIEW-IOT
http://bit.ly/RE-VIEW-IOT
http://bit.ly/RE-VIEW-IOT
http://bit.ly/RE-VIEW-IOT


Who is eligible to participate  Large Scale Pilots & Test Beds  

Members of the Industrial Internet Consortium (IIC), corporations, government 

agencies, academics and non-profit organizations are eligible to participate but 

eligibility criteria may be decided by funding industries / agencies in US, EU, APAC. 
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STEPS ς What is your idea? Do you have qualified HR? Discuss 
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Work in Progress  Emerging Test Bed Ideas and Funding 

Summary of potential funding opportunities ς http://bit.ly/US-FUNDING-EU-H2020  

 

What are we pursuing?  

 

What are we thinking? 

 

What are you thinking? 
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Guide to Select US Calls 
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http://bit.ly/US-FUNDING-EU-H2020  

http://bit.ly/ICE-IOT 

December 10, 
2015 
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http://bit.ly/US-FUNDING-EU-H2020  http://bit.ly/IOT-HIT-DOD 
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Other Federal, State, Local Opportunities ς Open Exploration 

16 
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Select Areas 

Transportation 

Manufacturing 

Smart Cities 

Healthcare 

Security 

Farming 

Data 

 

EU ς Horizon 2020 

IoT 

ICT  

Societal Change 

Smart Cities and Communities 

Mobility for Growth (Transport) 

Healthcare for Elderly & Well-Being 

 

Pursuit of Global Collaborations 

http://bit.ly/RE-VIEW-IOT   
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Opportunities in Europe  EU and National Governments  

18 

http://bit.ly/EU-ICT-2016-2017-DRAFT  http:// bit.ly/IIC-TB-eoi   

 Identify focus areas 
 

 Engage Coalition Partners 
 

 Liaise with Deployment Sites 
 

 Explore global sister/partnerships 
 

 Create proposal, review and submit 

http://bit.ly/RE-VIEW-IOT   
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OPEN 20 APR 2016  CLOSE 20 SEP 2016 

OPEN 16 DEC 2015  CLOSE 12 APR 2016 

http://bit.ly/EU-ICT-2016-2017-DRAFT  

IIC is building coalitions for EU HORIZON 2020 OPPORTUNITIES 

http://bit.ly/SCPPP-04  
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IIC focus on ICT and IoT for EU HORIZON 2020 OPPORTUNITIES 

http://bit.ly/EU-ICT-2016-2017-DRAFT  http://bit.ly/SCPPP-04  
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DEADLINE: 19 JANUARY 2016 DEADLINE: 19 JANUARY 2016 

Form Coalitions Far in Advance of EU Calls 
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http://bit.ly/IIC-TB-eoi  

IIC is building global coalitions for large scale test bed projects 

http://bit.ly/EU-ICT-2016-2017-DRAFT  http://bit.ly/SCPPP-04  
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SMART CITIES   

 TRANSPORTATION    

 HEALTHCARE   

 MANUFACTURING    

http:// bit.ly/MIT-IOT   http://bit.ly/RE-VIEW-MIT   

IIC Large Scale Test Beds ς work in progress  
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SMART CITIES   

TRANSPORTATION    

HEALTHCARE  http://bit.ly/HIP-HIP-HIP  

In progress, under planning, brainstorming  

MANUFACTURING    

http:// bit.ly/MIT-IOT   http://bit.ly/RE-VIEW-MIT   
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HEALTHCARE  http://bit.ly/HIP -HIP-HIP  

Grand Challenge Healthcare (GCH)   

Å It is an umbrella term for healthcare test beds IIC may pursue 
 

 

 

HIP - abbreviation for Healthcare Integrated Intelligent Platforms  

ÅConcept for healthcare test beds related to data integration   
 

 

 

GCH may include HIP test bed(s) such as ICE as well as other test beds: 

ÅDevice and Imaging 

ÅData and Analytics  

ÅPrecision Medicine  

ÅWearables 

ÅSecurity Ҧ http:// bit.ly/SECURITY-HIT-NIST  

ÅOther     Ҧ http://www.openice.info/2015/07/24/three-days-with-intel-edison.html  
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Healthcare Test Bed Opportunities ς Criteria for Participation 

Expertise and ability to contribute technical components and/or qualified human 
resources to work as a part of the team to execute specific work tasks related to:                                                              

[a] creating tools to extract & integrate data from medical devices and equipment                          

[b] understanding the quintessential role of security and privacy in medical data 

[c] depth of expertise in real-time data distribution service from many sources 

[d] familiarity with platform (PaaS), data (DaaS) and analytics as a service (AaaS) 

[e] development of software, API generation, testing and evaluation 

[f] familiarity with the healthcare industry and/or prior experience  
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 2010   OIG HHS bad hospital care deaths about 180,000 patients in Medicare alone in a year 

1999 
IOM report 

98,000  

deaths due to error 

210,000 ς 440,000 deaths 

2013 



Philips Intellivue Series Monitors 

 

GE Solar 8000x / Dash 4/5000 

 

Dräger Apollo / EvitaXL / V500 

 

Nonin Bluetooth OnyxII 9650 / WristOx 3150 

 

Oridion Capnostream20 

 

Ivy 450C 

 

Nellcor N-595 

 

Masimo Radical-7 

 

 

 

Medical Devices - stand alone equipment, not patient-centric  



Leading causes of death in the USA 

  

1. 597,689 Heart Disease 

2. 574,743 Cancer 

3. 138,080 Chronic lower respiratory diseases 

4. 129,476 Stroke 

5. 120,859 Accidents 

6. 83,494 !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ 

7. 69,071 Diabetes 

8. 56,979 Influenza &Pneumonia 

9. 47,112 Kidney diseases 

10. 41,149 Suicide 

www.cdc.gov/nchs/fastats/deaths.htm http:// bit.ly/MIT-IOT   http://bit.ly/RE-VIEW-MIT   
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Third Leading cause of death in the USA ? 

 

1. 597,689 Heart Disease 

2. 574,743 Cancer 

3. Deaths Due to Medical Errors (210,000 to 440,000) 

4. 138,080 Chronic lower respiratory diseases 

5. 129,476 Stroke 

6. 120,859 Accidents 

7. 83,494 !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ 

8. 69,071 Diabetes 

9. 56,979 Influenza &Pneumonia 

10. 47,112 Kidney diseases 

11. 41,149 Suicide 

 

 
 

Equivalent to at least one 747 airplane crash every day 
 



Content restricted to IIC Members 
Not for External Publication 

Integrated Clinical Environment 
WWW.MDPNP.ORG  
www.openice.info   

Shoumen Datta, Gary Gottlieb and Julian Goldman 
www.openice.info/demo.html 

 

IIC MEMBERS 

http:// bit.ly/OPEN-ICE-ON-GOOGLE-GLASS  

www.pih.org 

OpenICE Test Bed  
Now available to IIC Members 

http://www.mdpnp.org/
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Platforms with Intelligence ? 
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Device, Data, Diagnostics 
The Quest for Convergence of Platform and Interoperable Standards 
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DIABETES ς The next medical IoT Focus 

umcn.nl 
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Professor Gin Jose, University of Leeds  http:// bit.ly/BLOOD-FREE-BLOOD-GLUCOSE  

BLOOD-FREE 
NON-INVASIVE 

BLOOD  GLUCOSE 
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Laser excitation of oxy-hemoglobin generates highly specific 
resonance (Raman spectra) which could be exploited in the 
development of non-invasive tool to determine hemoglobin. 

BLOOD-FREE NON-INVASIVE BLOOD HEMOGLOBIN ?? 

This statement is made by the author. It is merely a suggestion. 



Dr Leslie Saxon, University of Southern California 



www.seas.upenn.edu/sunfest/docs/slides/MALAMASPETER.pdf  

Circular pathways in the heart conduction 
system is a common cause of arrhythmias 

CARDIAC ARRHYTHMIA 
DIAGNOSIS & REPORTING 

CARDIOLOGIST-in-a-POCKET 

http://www.seas.upenn.edu/sunfest/docs/slides/MALAMASPETER.pdf


DISRUPTION 
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2.5 million falls 2013 
734,000 hospitalized 
25,500 died from fall 
$34 billion direct cost 

http:// bit.ly/MIT-IOT   http://bit.ly/RE-VIEW-MIT   
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Fall Detection ς Wire less, Sensor less, Without Wearables 

RF Reflection Data - Professor Dina Katabi, Wireless Center, CSAIL, MIT  IIC Member 



You cannot buy a TV without a remote. You cannot buy a medical 
device with a remote. Dr Julian M Goldman (MGH/HMS) MD PnP 

Need for 
Integrated 
Healthcare 
Platforms? 

WCVB TV  http:// bit.ly/MDPNP-MGH-EBOLA-ROBOTICS  
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www.nytimes.com/2014/10/23/science/scientists-consider-repurposing-robots-for-ebola.html?ref=technology  

Bill and Gerry Brinton of Charles Creek Winery  

pose with Sonoma Valley Hospital (SVH, CA) 

CEO Kelly Mather ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ά[ƛǎŀέ ŀƪŀ ǘƘŜ  

Germ-Zapping Robot manufactured by Xenex      

(pulsed xenon UV disinfection technology to  

rapidly reduce germ loads). The Brintons  

donated the robot to the hospital (SVH). 

Robotics Community Responds to Safety of Ebola Workers  
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Robotic Tools in Infectious Diseases Management 
Need for Medical Device Interoperability Platform  

www.gereports.com/post/104422691785/hospital-hack-a-thon-attacks-ebola-with-robots 
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EBOLA 

IIC MEMBERS 
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FDA ς Friend or Foe? 

46 

R Yes ?  Q No ? 

Will FDA drown medical device interoperability  
in conventional pool of regulatory roadblocks? 





US Federal HIT Goals from the ONC, US HHS 

www.healthit.gov/sites/default/files/federal-healthIT-strategic-plan-2014.pdf  

F 
D 
A 
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MEDICAL 
DEVICE 

SECURITY 
 

IIC MEMBERS 
UPENN 
INTEL 

28 August 2015 



PAY-PER-ANALYTICS   

02/21/2014 



Healthcare coalition under exploration, formation, discussion  

 Dr Julian Goldman ς Massachusetts General Hospital ς www.mdpnp.org (icealliance.org)   

 Professor Dina Katabi ς Massachusetts Institute of Technology ς Wireless Lab, MIT 

 Dr Gary Gottlieb ς Former CEO, Partners; CEO, Partners in Health (www.pih.org) 

 Dr Atul Gawande ς Professor of Surgery, Harvard Medical School (www.ariadnelabs.org)   

 Dr Stan Ashley ς Chief Medical Officer, BWH, Harvard Medical School (http://bit.ly/STAN-ASHLEY-BWH-HMS)  

 Dr Pietro Valdastri ς Professor of Mechanical Engineering, Vanderbilt University (STORM) 

 Dr Prashant Jain ς DOTRI (Los Alamos National Lab) http://bit.ly/EMG-BioFeedback  

 Dr Ashis Banerjee ς University of Washington https://sites.google.com/site/ashisbanerjee/   

 Dr Gin Jose ς University of Leeds http://bit.ly/BLOOD-FREE-BLOOD-GLUCOSE  

 Dr Ram Dantu ς University of North Texas http://www.cse.unt.edu/~rdantu/   

 Please review   http://bit.ly/US-FUNDING-EU-H2020  http://bit.ly/IIC-TB-eoi  http://bit.ly/RE-VIEW-IOT  

 Security ς  http://bit.ly/SECURITY-HIT-NIST CǳǊǘƘŜǊ ŎƻƴǘŀŎǘ Ҧ Dr Shoumen Datta  datta@iiconsortium.org 

 Other ς http://bit.ly/MIT -IOT  http://bit.ly/RE-VIEW-MIT  http:// bit.ly/IOT-HIT-DOD 

 

http://bit.ly/EMG-BioFeedback 

  
   

http://bit.ly/ICE-IOT 
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SMART CITIES  http://bit.ly/SMART-CT & http://bit.ly/SCPPP-04    

TRANSPORTATION    

HEALTHCARE   

In progress, under planning, brainstorming  

MANUFACTURING    

http:// bit.ly/MIT-IOT   http://bit.ly/RE-VIEW-MIT   
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Have we scratched the surface, yet? 
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NO 
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SMART CITIES  http://bit.ly/GLOBAL-SIM-CITIES  
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Seismic and Infrastructure Monitoring 

Buildings 
Bridges and 

Roads 
Water/Sewer 

GLOBAL CITIES TEAM CHALLENGE (JUNE 1, 2015) IIC TEAM MEMBERS BOSCH & TECH MAHINDRA 
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SMART CITIES  http://bit.ly/GLOBAL-SIM-CITIES  

Critical Infrastructure Monitoring (CIM) 
 
EU Critical Infrastructure Protection DRS-15-2015  August 27, 2015  Funding 
ϵ82M 
http://bit.ly/H2020-INFRASTRUCTURE  
  
 
EU Critical Infrastructure Protection DRS-03-2015  August 27, 2015  Funding 
ϵ50M 
http://bit.ly/H2020-ICT-INFRASTRUCTURE  
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Hagia Sophia 00 _ Axial Stress (North-West) 

CIM ς Hagia Sophia ς Axial Stress (North-West) 



Autonomous vibration (accel-erometers), stress (strain gauges) & cracks    
(AE sensors) monitoring supported by vibration-based energy harvester 

sites.google.com/site/marmoteplatform/  Peter Volgyesi, Vanderbilt University 

DATA COLLECTION FROM INFRASTRUCTURE ς BRIDGES & OTHER MAJOR CRITICAL STRUCTURES 

VEHICLE WITH 
UNDERBODY 
MONITORS 
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SMART PLATFORMS ARE KEY TO CONNECTIVITY 
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CONNECT DATA and ANALYTICS for EMERGENCY VEHICLE TRAFFIC 

SURE  Sandeep Neema & Peter Volgeysi, Vanderbilt University 
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Robots, Robotics and Automation in Emergency Management Systems 
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EMERGENCY 
MANAGEMENT 

DATA and ANALYTICS for EMERGENCY & RESILIENCY MANAGEMENT 

Data, Message, Alert Dashboard for Communities & City Managers 



EMERGENCY 
MANAGEMENT 

Smart Nation Singapore in pursuit of data fusion 

IDA SIN 



Coalition for Smart City Yokohama, Japan  


