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Biomedical Sciences, Epidemiology, and Public Health

 Courses

 Microbiology

 Genetics

 Human Anatomy

 Human Physiology

 Global Health and Social Justice

 Global Public Health & Health Care 

Systems 

 Global Health Care Systems

 Contemporary Health Issues

 HITs in the United States Health Care 

System- Chinese Scholars

 Operational Research to Medical Students 

in India



Rural Health                 Location matters!

Patient-Level Challenges

Environmental & occupational exposures (agriculture, livestock, 
wildlife)

Limited access to clean water and nutritious foods

Transportation barriers and long travel distances

Lower income, higher unemployment, and lower insurance coverage

Higher burden of chronic disease and multiple co-morbidities

Limited access to specialists and preventive care

Delayed care due to uncertainty about when to seek treatment

Provider & System-Level Challenges

High costs of technology and infrastructure

Lower reimbursement and higher uncompensated care

More complex, expensive case mix

Workforce shortages, high turnover, and retention challenges

Limited broadband access and lower digital literacy

Data Sources: Rural Health Information Hub; Kaiser Family Foundation State Health Facts; U.S. Census Bureau QuickFacts; USDA Economic Research Service: State Fact Sheet

Image from:  National Center for Health Statistics, Urban-Rural Classification Scheme for 

Counties. https://www.cdc.gov/nchs/data_access/urban_rural.htm

https://www.cdc.gov/nchs/data_access/urban_rural.htm


195
(152 since 2010)









Spend Less…

Get More.
Build it from the ground up.

Implement from the top down. 
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What role do we play in academia? 

Despite billions invested annually in health/biomedical research, 

fewer than 15% of findings are implemented, 

fewer than 5% improve population health, 

and it takes an average of 17 years for evidence to reach practice.

Critical need in translational infrastructure to accelerate scientific 

discovery.

(Morris, Z. S., Wooding, S., & Grant, J., 2011; Ioannidis, J. P. A., 2014; Butler, D., 2008)
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Human Centered Design & 
Use-Inspired Research

Are we solving the right problem?

Is it meaningful?

Is it useful?

Is it usable? 

We must respond to real world challenges.



SENS-D 
Rapid Detection Technologies And 

Decision-Support Systems For Safe, 
Accessible Food Systems

NSF’s Convergence 
Accelerator
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Grand Challenge 
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Why Have Salmonella Infections 
Not Declined?

CONFIDENTIAL



National Priority & Efforts
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https://www.nbcdfw.com/news/national-international/usda-proposes-sweeping-changes-to-poultry-production-to-fight-salmonella-outbreaks/3096801/

Analyzed comments 

with AI– under review.



What Does SENS-D Bring?

NSF’s Convergence Accelerator Curriculum
Phase 1CONFIDENTIAL



Targeted Market Segment

Current industry standard

SENS-D: Target Segment

Large Integrated Poultry

24 hours to 5 days

Disconnected data 

across supply chain

Strategic sensor placement Informed decisions

Real time data

Product Loss & Waste   |   Company Reputation   |   Product Recall   |   Regulatory Compliance  

CONFIDENTIAL
21



Competitive Advantages
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Technical Convergence



Team Convergence



Industry

Data Contributors 

Community Outreach

Committed Partners & Stakeholders



Types of Data

Supply Chain Mapping & Operations

Operations: Costs, Lead time, etc.

Food Insecurity

Human Food Safety Illness Data

Population Attributes

USDA FSIS Regulated Facilities Pathogen Data

Location USDA FSIS Establishments Data

Climate Data

Food and Agriculture projections

Transportation outages

Power outages

Real time weather alerts

Spoilage bacteria growth

Spoilage metagenomics

Impedance vs frequency experimental data

SERS Spectra library for pathogen detection

Sensor attributes

Pathogen Sensor Streams

System Stability

Humidity 

Temperature Sensors

Real World Experimental

Sensor Streams



Broader Impacts: For Society

CONFIDENTIAL



Track Integration: NAFSI Hub

CONFIDENTIAL

AI-powered digital twin for crop 
decision optimization via remote 

sensing + physics models

Seaweed-based 
biopolymers that retain 

water and reduce erosion

Farm-to-market AI 
platform for supply chain 

integration, sales 
prediction & planning

Dairy innovation consortium 
enhancing quality, nutrition, 
and global supply efficiency

AI + geospatial platform 
supporting small businesses  put 
fresh food retail in low-income 

urban communities

Smart surplus food 
distribution network 
with a user-friendly 

food quality sensor & 
real-time app

Sensor-enabled decision 
support system platform for 
rapid food safety detection, 

prediction, and decision 
support



Committee Process

Methods:
● Workshop with CORE Institute
● Planning sprint

○ Sprint #1 Group brainstorming

○ Collected assets from teams

○ Sprint #2 SWOT based on assets

○ Spring #3 Post-SWOT 1-on-1 opportunities 
synthesis

○ Feasibility assessment based on 
opportunities identified

Design real use-cases, identify key 
team players, and define activities.



1. Leading group of interdisciplinary researchers and tech developers trained in 

convergence science for food security

• Expertise across entire value chain and production ecosystem from soil to waste

2. 72 Diverse Partnerships 

• Govt, financing, food production, academic, food charity, supply chain, retail, etc.

3. Collaborations with current users; Idenfied cross-collaboration gaps

4. Smart tools and support for open science

5. Workforce training/Extension partnerships

6. Diverse expertise and technical skillset

7. Mix of experimental data and real world data

8. Significant spatio-temporal data

9. Diverse nutritional needs assessments

10.Supply chain common theme

Key Findings



NAFSI Hub

Data Assets

Products/ 
Services

Analytical 
Tools

Infrastructure

Partnerships



#1

#2
#3
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Advances food security by unifying the nation’s most impactful food systems data and solutions into one 
powerful, accessible hub. We aggregate and steward diverse, high - impact datasets — including real -
time sensor outputs, AI/ML tools, digital twins, and geospatial dashboards with varied levels of security 

and privacy to serve industry needs. 

By standardizing and centralizing these assets, NAFSI enables seamless access to data -driven solutions 
that accelerate discovery and impact across the food security landscape.

60 leading scientists, 70 industry and community - based partners, > 100 students and post - docs



NAFSI Hub: Principles

User Control & Data 
Ownership

Users retain control over 
their data, access, and 

use. 

Attribution & Credit
Ensure clear recognition 
and credit to data and 

solution owners. 

Tiered Access & 
Governance

Role-based, time-bound 
access aligned with data 

sensitivity and use. 

Secure, Flexible 
Infrastructure

Scalable storage and 
computing with strong 

cybersecurity, integrated 
with AWS. 

Easy to use 

User-friendly for 
programmers and non-

programmers alike

Accelerated Innovation
Enable rapid 

development, testing, 
and deployment of data-

driven solutions. 

End-to-End Value Chain 
Integration

Connect industry, 
academia, and 

communities to drive 
real-world impact. 







NAFSI Hub: Integrated Data & Compute Ecosystem

NAFSI HUB
Integrated Analytics | 

Decision Support | 
Policy Translation

User Interface & Data Access
Catalog | Dashboards | Tools

Federated Data Platform
Open Data | AI-Ready Data | 

Access | Catalog 

HPC | Cloud | Edge

Cloud Infrastructure (AWS)
Storage | Compute | Pipelines
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National Food Security 

Innovation Hub

Student Data Challenge

Spring 2026



NAFSI Hub: Student Data Challenges

CONFIDENTIAL

TRACK #1: YieldSense Challenge
Smarter Forecasting & Smarter Farming: Predictive Modeling for Agricultural 

Resilience

TRACK #2: NutriNet Challenge

Healthier Outcomes for All Through Food Access: Building Data Tools for 

Targeted Nutrition Interventions

TRACK #3: AgriTrace Challenge

End-to-End Food Supply Chain Intelligence for Regional Resilience



Chen Zhang

CropSmart

Stephanie Lansing

NourishNet

Meet the 
Team

Mitesh Rajpurohit

One Health Data Manager



NAFSI Hub

“Accelerate innovation, foster cross-
sector collaboration, and empower 
researchers, industry, policymakers, 
and communities with cutting-edge 
data, tools, and insights to create 

resilient and sustainable food 
systems.”
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Track 1:
Predictive 
Modeling for 
Agricultural 
Resilience

Led by George Mason University, the CropSmart digital twin provides on-

demand, decision-ready solutions optimized to users’ cropping goals. The 

technology are available to users through both web portals and smartphone 

apps. The optimal solutions are derived from near-real time remote 

observations of cropping systems with physics and AI or machine learning-

based modeling and simulations.

CropSmart, a digital replica of real-world cropping systems provides on-

demand science-based and data-driven decision solutions optimized for the 

cropping goals of decision-makers, including farmers, agro-business 

operators, government agricultural officials, without burdening them on data 

processing or instrument investments



Challenge Context

The NAFSI Track 1 Challenge
leverages this ecosystem to:

• Analyze multi-source geospatial 
data across the contiguous United 
States

• Develop predictive models for crop 
monitoring and classification 

• Generate actionable insights to 
improve agricultural resilience

.

CropSmart Digital Twin; (https://cloud.csiss.gmu.edu/CropSmart) 



Track 2:
Building 
Data Tools 
for Targeted 
Nutrition 
Intervention

nourishnet.umd.edu

Led by the University of Maryland, NourishNet provides connections between 

producers, donors, distributors and those experiencing food insecurity. 

The NourishNet toolbox includes a portable and user-friendly food quality 

sensor, QuantumNose, and a real-time app, FoodLoops, that optimizes 

surplus food distribution.

A decision support tool helps institutions choose the most sustainable food 

waste diversion strategies. 

NourishNet’s bilingual consumer education equips distribution personnel and 

recipients with practical skills to reduce wasted food.



Track 2:
Building Data Tools for Targeted Nutrition 
Intervention

For:

• Food Insecure Families 

• Food Donors 

• Volunteers 

Food distribution events are critical—but coordination is 

fragmented across nonprofits, community groups, and local 

agencies.

•Information is scattered across many channels 

•Households struggle to find accurate, timely event details 

•Donors lack clarity on where support is needed 

•Volunteers have low visibility into priority areas 

•Poor alignment between event locations and community need 

Solution Direction (Challenge Task)

Develop a user-friendly tool using Kiro that:

•Ingests unstructured web data from food assistance sources 

•Transforms it into a single, accessible platform 



Challenge Timeline

May,
2026

Winners 
Announced

March 9, 2026

Registration 
opens for both 
data challenges

April 13, 
2026

NDP access and 
onboarding 
module

Challenge 
weekend

Kick-Off Event 
at 2pm(PT) 

3pm(MT)

4pm(CT)

5pm(ET)
All teams must 
be registered 

April 10,
2026

April 11, 2026 April 12, 
2026March 9,

2026

Data Challenge 
Info Webinar

Final solution 
due at 
2pm(PT) 
3pm(MT)
4pm(CT)
5pm(ET)

Challenge 
weekend



Next steps & Lessons Learned

Build a module on building interdisciplinary 
teams.
Align incentives (e.g. $500 per person)

01

Extend challenge over 10 days.

02 Partner with AWS to provide tooling and 
tutorials ahead of challenge.

03

Hold in person orientation sessions early to 
help team formation04

05
“Requirements” vs. Encouraging 
Participation
Team size



NAFSI Hub International
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Thank you
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