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About Me

Positions & Education

● Tenure-Track Assistant Professor at CCNY/CUNY Graduate Center 
○ Associate Director of CUNY CREST Entrepreneurship Pillar

○ Chair of the Research and Entrepreneurship Committee (REC)

○ Chair of the NY Agents Summit @ Manhattan

● Adjunct Assistant Professor of Computer Science at UMD, College Park

● PhD in Computer Science from UMD, College Park

● Recent PhD Student Researcher - Google AI AR & DeepMind (‘24-’25); Google X (‘23)

● Lead PhD Researcher in a DoD LTS project

Research Focus

● AI Agents

○ Energy Infrastructure, Housing Policy, Scientific Discovery and more!

● Multimodal Deep Learning (Semantic Understanding across Image, Text, Video, Audio)

● AI Alignment (Human-AI collaboration; Fixing Mistakes; Explainable AI)

● AI Agents Seminar Series: (https://sites.google.com/view/ai-agents-group)
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Industry Research Federal Grant Awards and 
Collaborators

Community 
Leadership

My Introduction



Research Collaborators and Grant Awards
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Key Institutions, Partners, Collaborators of NSF AI-BIOME

5



● PhD in Computer Science from the University 

of Maryland, College Park in Summer 2025

● Recent PhD Student Researcher at Google AI 

AR and Google DeepMind and as an AI 

Resident at Google X

● Lead PhD Researcher in a DoD LTS project

● Tenure-Track Assistant Professor of 

Computer Science at the City College of New 

York beginning Fall 2025
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Research Interests
● AI Agents

○ Improving capabilities of AI Agents

■ Real World Applications in Climate Conservation, Supply 

Chain Orchestration, Multimodal Agents, LLM Agents, 

Recommender Systems, Economics, AI Privacy etc

● Distributed Training (we know it as Modern Distributed Computing)

● Multimodal Deep Learning

○ Interpretable Semantic Understanding across Image, Text, 

Video, Audio modes

● AI Alignment

○ Human-AI collaboration; Fixing Mistakes of Humans/other AI 

Agents; Explainable AI 
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How to Reach Me

● Email: sbandyopadhyay@gc.cuny.edu

● Office: CUNY GC 4410

● Office Hours: TBD
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Course Website

Brightspace, and also: 

https://saptab.github.io/advanced-data-mining/

Course materials are subject to change, so 
check the website and BrightSpace for the most 
up to date information. 

Note: Course materials will be on the website, 
but homeworks will only be on BrightSpace.
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How to Reach Me

● Email: sbandyopadhyay@gc.cuny.edu

● Office: CUNY GC 4410

● Office Hours: TBD
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Data Mining: Current backbone of AI
● Energy Efficiency
● Memory Efficiency
● Reliability
● Energy
● Robustness
● Generalizability
● Scale
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The Bitter 
Lesson:
Data <-> AI
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The Bias-Variance Tradeoff

In statistical models, significantly lowering bias inherently drives up variance.

● Reducing Bias: Bias occurs when data selection is targeted or restricted; the solution is to randomly sample 
data to significantly reduce bias.

● Reducing Variance: To combat the resulting high variance, the solution is to reduce the learning rate.

A lower learning rate provides more "learning time". For example, if a CS student and a Psychology student are 

paired, variance is high due to different academics, but giving them time to communicate reduces that variance.

Applying this reduced learning rate technique solved the notorious high-variance problem in the REINFORCE 

algorithm, establishing the backbone of the modern generative AI industry.

We use tools like Weka to analyze statistical data distributions to actively monitor and correct high bias or 

variance in our models.
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Navigating Large Search Spaces in Scientific Datasets 

The Scale of Molecular Spaces: The design space of small molecules and oligomers exceeds            configurations; 

even a simple hexapeptide (6-mer) yields          discrete variants.

The Expensive Evaluation Bottleneck:
● Physical synthesis, cell plating, and spectroscopic characterization take hours to days.

● Experimental throughput is strictly budget-constrained (      total evaluations).

The CS/DS Mission: We cannot brute-force physical discovery through scale; agents must maximize sample 

efficiency to locate global performance peaks with minimal physical trials.
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• 10+ years experience building & running core facilities with 1000s of 

users from academia and industry.

• Embedded in the nations’ largest urban university system.

• Connecting AI Agents in the Real World

○ Scientific Discovery with life sciences and other domains of 

physical science & engineering.

○ Energy Orchestration with Smart Grids

○ Autonomous Vehicles (Drones, Cars..)

○ Quantum Control

○ Semiconductor Chip Design

○ Financial Portfolio Optimization

AI-BIOME | PCL Test Bed 

Scientific Discovery at CUNY CCNY, ASRC and NYC
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Why Use AI Agents Now? AI-BIOME as a Catalyst
$18.1M NSF Programmable Cloud Laboratory (PCL): A 
self-driving node for bio-derived, supramolecular, and 
bioinspired materials.

Autonomous Experimentation: Orchestrating the 
bio-manufacturing and materials design ecosystem.

National Access: Enabling remote users with a scalable, 
reproducible synthesis-and-characterization pipeline.



AI-BIOME | PCL Test Bed

AI-BIOME aim is to revolutionize bioinspired technologies & materials discovery

• NSF NRT NanoBioNYC program (2022-2028)

• NSF CREST Interface Design and Engineered Assembly of Low Dimensional Systems (IDEALS) 
(2016-2026) 

• NSF REU programs NanoNY (Columbia/CUNY) (renewed); B3 CCNY

• $10 M NYS-funded Industry Engagement Center for Advanced Technology (CAT)

•  $31M research funding in bioinspired materials from NSF, DoD, Foundations at ASRC

• $42 M NYC EDC Gotham Foundry Materials Innovation Hub

Gotham Foundry 
Launch event (Fall 
2025)

Recent publications in Nature Materials (2021, 2025) Nature (2022, 2023); Science (2023); Chem (2021, 2022, 

2025); Matter (2026); Advanced Materials (2020, 2021, 2022, 2022); JACS (2021, 2022, 2023, 2025); 

Angewandte Chemie (2021, 2023, 2024, 2026) P.N.A.S. (2021, 2022, 2023, 2024).



Multi-Agent AI Applications 

Train scheduling
[Mohanty et al., 2020] 

  

[Mohanty et al., 2020] Mohanty et al., 2020. Flatland-RL: Multi-Agent Reinforcement Learning on Trains. https://arxiv.org/abs/2012.05893. 2020.
[Chu et al., 2020] Chu et al., 2020. Multi-Agent Deep Reinforcement Learning for Large-Scale Traffic Signal Control. IEEE Transactions on Intelligent Transportation Systems. 2020.
[Leibo et al., 2021] Leibo et al., 2021. Scalable Evaluation of Multi-Agent Reinforcement Learning with Melting Pot. ICML. 2021.

Traffic signal 
control
[Chu et al., 2020] 

  

Games
[Leibo et al., 2021] 
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Multi-Agent AI Environments for Games 

● We implement JAXMARL, the fastest 

Multi-Agent AI training library

● Distributed AI Agents for 8 popular 

Multi-Agent AI environments 

● Only 17 lines of code to train 12x 

faster than PyTorch libraries
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AI-BIOME | PCL Test Bed Facilities

Back end: high-end 
multimodal characterization

• 200,000 ft² research center and user 
facilities provide world-class material 
characterization instrumentation with 
autonomous data collection and 
interpretation capabilities.

• Surface science core: AFM, Bio-AFM, 
Spinning disk confocal microscope, 
XPS, and TOF-SIMS

• Imaging core: Cryo-EM, TEMs, 
SEM-FIB, environmental SEM, confocal 
Raman, and XRD. 

• Photonics core: 
Ultrafast/supercontinuum laser, 
photoluminescence/pulsed/CW/ imaging 
spectrometers, and ellipsometer.

Front end: HTE synthesis + 
formulation + sample 
preparation
• 3,000 ft² CCNY high-throughput 

experimentation facility (HTE) 
• Tecan liquid handler/plate reader
• 2 Mantis V4 liquid handlers
• High-throughput ultra-performance liquid 

chromatography–mass spectrometry 
(UPLC/MS) system with 8-column changer 
and autosampler

• High-throughput gas 
chromatography–mass spectrometry 
(GC/MS) with autosampler

• Planned autonomous modules: spin 
coaters, sample dryers, light-scattering, 
reflectometry, etc.

Control + compute layer

• ASRC high-performance computing 
(HPC )+ broader CUNY AI hardware 
ecosystem

• ASRC HPC: 1 PetaByte storage, 10 
Intel Xeon Emerald Rapids Silver 
24-core CPUs, 20 NVIDIA RTX 6000 
Ada Generation GPUs for a total of 
363,520 CUDA cores.

• 10-30 (up to 120) Dell R640 CPU 
nodes are scheduled to be added from 
the Simons Foundation CPU gift to the 
GC CUNY.

• Empire AI and CUNY HPCC systems.



AI Agents: Overview and 
Applications
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Multi-agent RL for Hide-and-Seek (OpenAI, 2019)

http://www.youtube.com/watch?v=kopoLzvh5jY


Tax Policy with Multi-agent RL (Zheng et. al, 2020)

http://www.youtube.com/watch?v=Sr2ga3BBMTc


When AI Agents Fail

Claude Code operated a vending machine.

It stocked it with tungsten cubes, live fish, 

and a playstation, losing hundreds of 

dollars!

AI Agents are still very much an open 

problem.
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Questions?
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