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What we do
• Operations Research –

– World War II – target precision, ground logistics and  
planning and resource supply-chain, health medical 
plans and execution, soldiers’ well-being (meal 
planning) and rescue operations

– Name – military mission – Operations X
– Optimizing the system under limited resources

• A rich class of mathematics and computational 
tools (theory and computation)

• Some examples of my work –
– Information and decision technology/tools  for 

medicine and healthcare, biodefense and public 
health planning, telecommunication, transportation 
networks, scheduling ad routing, finance and 
economics, intelligence and mission-critical logistics



Specific Objectives in My Work

• Operations Research – developing 
realistic models and achieving 
theoretical, computational and 
engineering advances for systems, 
operations, and process improvement; 
making decision “easier”

• Biodefense – large-scale dispensing: 
strategic and operational planning and 
decision support tool (~2002, with CDC, 
SNS)



Mass Dispensing

• Requires the rapid establishment of a 
network of dispensing facilities (PODs) and 
health facilities that are flexible, scalable and 
sustainable for medical prophylaxis and 
treatment of the general population. 

• Optimizing throughput under limited 
resources remains a daunting task for 
efficient POD operations. 

• Understanding tradeoffs



Large-Scale Medical Dispensing
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Regional Dispensing –
Challenges

• Given a regional population, determine where 
and how many PODs are needed for efficient 
operations

• Determine assignment of individuals to various 
PODs

• Determine the best mode of dispensing (drive-
through, walk-through, postal,.… ), and POD 
layout design

• Determine staffing/resources needed at each 
POD for required throughput (maximize 
throughput, equalize utilization, minimize cycle 
time)

• Anthrax: 48-hour window
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Metro-Atlanta
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“Optimal” Facility Locations
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Realistic & Cost-Effective Dispensing –
Public Health + Private Sector

•Heterogeneous mixed of 
dispensing modalities:
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Zoom in: Most Cost-effective Public PODs

Heterogeneous mode of dispensing, Variation of thro ughput



Resource Allocation –
Minimizing total number of critical personnel requi red 

to man the public PODs for each 12-hour shift
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Summary
• Systems approach to analyze a problem
• A powerful modeling and algorithmic design for 

decision making/analysis
• Computer system allows rapid training, and 

knowledge expansion (GIS, real-time feedback and 
data processing, etc…)

• Plan and execute and refine (drills, iterative 
knowledge acquiring)

• National databank is critical for knowledge sharing  
and more 

• RealOpt© (free for public health preparedness usage) 
-- http://www.isye.gatech.edu/medicalor

• Communication, interoperability, survivability
• Require multi-disciplinary collaboration 
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The EndThe End


