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New Mexico is poised for 
breakthroughs in Industry 4.0 
using Additive Manufacturing

• Accelerated need for Industry 4.0 capabilities:
Resilience, customizability, scalability, and 
sustainability of resources and productivity

• Competitive Edge for Small and Medium 
Enterprises of NM: 

Additive Manufacturing enables speed, 
flexibility, freedom of design, and the ability to 
support distributed manufacturing & assembly.
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Collaboration Between 
4 New Mexico Research Institutions 

working toward
4 Research Goals 

and
2 Education & Workforce 

Development Goals

$7M Investment 
in 

Distributed Intelligent Additive 
Manufacturing (DIAM)

11 University Faculty 
with expertise in 

Advanced Manufacturing, 
Cybersecurity, Distributed 

Networking Systems, Industrial 
Engineering, Artificial Intelligence, 

and STEM Education 

- Satyajayant Misra
- Roopa Vishwanathan
- Chaitanya Mahajan

- Gaurav Panwar
- Abel-Hameed Badawy
- Suparna Chatterjee

- Scott Halliday
- Marcilene 

Netongo

- Michael 
Devetsikiotis
- Xiang Sun

- Krishna Roy



Meet the team:
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Vision: 
Building Distributed Additive Manufacturing 
Systems that are Optimized, secure, and resilient 
and develop the Next-Generation STEM workforce

Research Goals
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and 
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Education and Workforce 
Development Goals

Increase 
Research 
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Students in 

STEM
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Research 
Goal 1
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1. Scalable Network 
Architecture

2. Dynamic Network 
Slicing for 5G and 
Beyond

3. Multi-agent SDN based 
Core Network

4. Semantic Internet of 
Things (IoT) for 
Intelligent AM

Cloud-Edge 
Continuum 

Architecture

Objective 1.1: Scalable Network 
Architecture



Research 
Goal 2

1. Supervisory techniques 
to address Trojans and 
Side-Channel Attacks

2. Efficient Authentication 
Protocols and Access 
Control Models for DIAM

3. Graph-based DIAM 
Monitoring System for 
Intrusion Detection

Secure & 
Trustworthy 
Distributed 
Environment

Objective 2.2: Cybersecure Authentication for 
Peer-to-Peer networking 

Objective 2.3: Graph-based AI network 
supervision
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Research 
Goal 3

1. Implement Verifiable 
Edge Computing

2. Verifiable and Efficient 
Distributed Machine 
Learning for Quality 
Control and Process 
Improvements

3. Design Blockchains for 
Supply Chain 
Provenance, Visibility, 
and Auditability

Verifiability & 
Auditability

From Synthetic-to-Real Composite Semantic Segmentation in Additive Manufacturing
J. Manuf. Mater. Process. 2024, 8(2), 66; https://doi.org/10.3390/jmmp8020066

Objective 3.2: Machine Learning for Quality Control

Objective 3.2: Industry 4.0 Supply Chain Provenance, 
Visibility, and Auditability using Blockchains
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Research 
Goal 4

1. Deploying Distributed 
Cloud-Edge Continuum 
Testbed

2. Test Security Posture in 
Deployment

3. Demonstration of 
Realtime In-situ Quality 
Control Using Testbed

4. Digital Twin Design

Validation 
Testbed 

& 
Digital Twins

From Industry 4.0 and the digital twin
Deloitte University Press. 2017 dupress.deloitte.com

Objective 4.4: Digital Twin Design

Objective 4.3: Realtime 
In-situ Testbed

10



Engage, Train, and Retain 
Students in STEM

Education & 
Workforce 

Development

1. Support 
Cybersecurity at NTU

2. Creating a Pipeline 
for Student 
Opportunities

3. Micro-credential in 
Cybersecurity for 
Manufacturing

4. Creating K-12 
Pathways for 
Advanced 
Manufacturing

Increase Research 
Capacity

1. Fill key gaps in 
faculty research 
expertise

2. Early Career 
Workshops

3. Developing Science 
Communication to 
the Public
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DREAM Research Center
Next-generation Workforce

Cloud-Edge 
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Architecture
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Thank you!
Questions?

More info at: dream.nmsu.edu

Contact: Jay Misra misra@nmsu.edu (PI & Director) 
or Mat Martins mmartins@nmsu.edu (PM)

http://dream.nmsu.edu/
mailto:misra@nmsu.edu
mailto:mmartins@nmsu.edu

