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From the Nano to the Structural Scale

Bridging the Gap
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ÁResearch/exploit innovative & cutting-edge adaptive & intelligent 

technology for transdisciplinary applications

ÁCombine multidisciplinary research backgrounds in: 

Establish a Center of Excellence

Mission of the AIMS Center  

Á System Health Management & Prognosis

Á Multiscale Modeling: Molecular Dynamics & Continuum 

Mechanics

Á Material Characterization & Testing

Á Composite, Metallic, Hybrid, & Superalloy Materials

Á Intelligent Design & Multidisciplinary Optimization

Á Surface & Interface Mechanics

Á Multifunctional Materials & Adaptive Systems

Á Bioinspired Materials & Robotics

Á Information Management & Signal Processing

Á Data Fusion, Mining & Informatics

Á Thermal Energy Applications
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AIMS Center Faculty

Yongming Liu

Associate Director, AIMS Center

Professor

School for Engineering of Matter, Transport and 

Energy

Yongming.Liu@asu.edu 

yongming.faculty.asu.edu/

Aditi Chattopadhyay

Director, AIMS Center

Regentsô Professor

Ira. A. Fulton Chair, Mechanical & 

Aerospace Engineering

School for Engineering of Matter, Transport, and 

Energy

Aditi@asu.edu

aditi.engineering.asu.edu
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Lenore Dai

Director, SEMTE

Professor

School for Engineering of Matter, 

Transport, and Energy

Lenore.Dai@asu.edu

semte.engineering.asu.edu/dai-lenore

Antonia Papandreou-Suppappola

Professor

School of Electrical, Computer and 

Energy Engineering

papandreou@asu.edu

papandreou.faculty.asu.edu/

Pingbo Tang

Assistant Professor

School of Sustainable Engineering and 

The Built Environment

Del E. Webb School of Construction

tangpingbo@asu.edu

faculty.engineering.asu.edu/swarm

Narayanan Neithalath

Professor

School of Sustainable Engineering and 

the Built Environment

Narayanan.Neithalath@asu.edu 

faculty.engineering.asu.edu/neithalath

John Rajadas

Associate Professor

Polytechnic School

rajadas@asu.edu

poly.engineering.asu.edu/john-rajadas

Hanqing Jiang

Professor

School for Engineering of Matter, 

Transport and Energy

hanqing.jiang@asu.edu 

jiang.lab.asu.edu

AIMS Center Faculty
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Daniel Bliss

Professor

School for Electrical, Computer, and 

Energy Engineering

d.w.bliss@asu.edu

bliss.engineering.asu.edu

Masoud Yekani Fard

Assistant Research Professor

School for Engineering of Matter, 

Transport and Energy

Masoud.yekanifard@asu.edu 

isearch.asu.edu/profile/570730

Matthew Green

Assistant Professor

School for Engineering of Matter, 

Transport, and Energy

mdgreen8@asu.edu 

faculty.engineering.asu.edu/green

Julianne L. Holloway

Assistant Professor

School for Engineering of Matter, 

Transport and Energy

Julianne.Holloway@asu.edu 

faculty.engineering.asu.edu/holloway

Hamid Marvi

Assistant Professor

School for Engineering of Matter, 

Transport, and Energy

hmarvi@asu.edu 

birth.asu.edu

AIMS Center Faculty
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Sponsors and Government Funding
Á$10M National Aeronautics and Space Administration (NASA) 

University Leadership Initiative (ULI)

Á$6M Air Force Office of Scientific Research (AFOSR) 

Multidisciplinary University Research Initiative (MURI)

Á$1.5M US Department of Transportation (USDOT)

Research and Innovative Technology Administration (RITA)

ÁAir Force Office of Scientific Research (AFOSR)

ÁAir Force Research Laboratory (AFRL)

ÁArmy Research Laboratory (ARL)

ÁArmy Research Office (ARO)

ÁDepartment of Energy (DOE)

ÁDOE Nuclear Energy University Program (NEUP)

ÁDURIP (AFOSR)

ÁNational Science Foundation (NSF) 

ÁNaval Air Systems Command (NAVAIR)

ÁNational Institutes of Health (NIH)

ÁOffice of Naval Research (ONR) 

ÁHoneywell International, Czech Republic
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NASA University Leadership Initiative
Information fusion for real-time national air transportation system 

prognostics under uncertainty
PI: Yongming Liu

ASU co-PIs: Aditi Chattopadhyay; Nancy Cooke; Pingbo Tang; Lei Ying; Jingrui He; Mary Niemczyk

External co-PIs: Sankaran Mahadevan (Vanderbilt); Barron Bichon (SwRI); PK Menon (Optimal 

Synthesis Inc.)

Á Real-time system-wide information 

fusion methodology for prognostics & 

safety assurance of the NAS

Á Various sources of uncertainties & 

their coupling effects for failure & risk 

assessment of extremely large-scale, 

complex system

Á A community-based collaborative 

simulation platform for continued 

sustainable prognostics technology 

evolution

Á Multidisciplinary team for integrated 

research & education

ÅGeneralized Bayesian Entropy Network (BEN) 

for hierarchical complex human-cyber-

physical system updating and prognostics

ÅReal-time system-wide decision making for 

risk mitigation
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http://www.jpl.nasa.gov/images/technology/arm-wrestling-browse.jpg
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Advanced Sensors

ÅPiezoelectric

ÅMacro fiber composite

ÅFiber Bragg grating

ÅAcoustic emission

ÅAccelerometer

Åéé

ÅSelf-sensing    

(with nanomaterials)

Signal Processing

ÅTime domain

ÅFrequency domain

ÅTime- frequency 

Mathematical Modeling
ÅLocalization algorithm

ÅPattern recognition

ÅPrediction model

Technical Approach

PrognosisDetection Localization Quantification
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Sensors & Applications

Lead Zirconate Titanate sensors on 

aluminum lug joint
Macro fiber composites for 

barely visible impact damage

Fiber bragg grating sensors 

for impact damage monitoring Stiffened panel damage monitoring

Mechanophore material

Strain sensing  in foam core composites using buckypaper Strain sensing in concreteDeployable CFRP boom

Self healing nanocomposite


