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Innovations in Al and Robotics Transforming
Manufacturing and Energy Systems

Recent advancements in Al and robotics are paving the way for innovative
solutions in manufacturing and energy sectors. MIT researchers have introduced
a speech-to-reality system that allows users to create physical objects through
spoken prompts, showcasing the integration of natural language processing and
robotic assembly. Additionally, new control systems for aerial microrobots and
soft robots enhance their agility and safety in complex environments. Meanwhile,
developments in battery technology and supply chain applications highlight the
ongoing efforts to improve efficiency and sustainability in various industries.

KEY FINDINGS IMPLICATIONS

v/ MIT's speech-to-reality system enables - These innovations could revolutionize
physical object creation from voice manufacturing processes by reducing labor
commands. costs and increasing efficiency.

v Aerial microrobots can now perform - Enhanced battery technology may lead
complex maneuvers with enhanced speed to more affordable and sustainable electric
and agility. vehicles.

v Generative Al is being utilized in robots - The integration of Al in supply chain

to autonomously unload trailers in management can streamline operations
warehouses. and improve decision-making.

Key Metrics: Robotic arm constructs items from spoken prompts.; Aerial microrobot
executes 10 somersaults in 11 seconds.; Unloading robots handle boxes up to 50
pounds autonomously.
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1. MIT researchers "speak objects into existence" using Al and

robotics

Category: Applications
Departments: Computer Science, Industrial, Manufacturing & Systems Engineering, Electrical &
Computer Engineering

Topics: Generative Al, Speech-to-Reality Systems, Robotic Assembly, Modular Component
Design

Impact Score: 26.0
Rubric Scores

Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5
Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

MIT researchers have developed a speech-to-reality system that integrates natural
language processing, 3D generative Al, and robotic assembly to enable users to create
physical objects from spoken prompts. The system utilizes a robotic arm that constructs
items such as furniture and decorative objects within minutes, leveraging a workflow that
includes speech recognition, digital mesh generation, and geometric processing. This
innovation aims to make design and manufacturing more accessible to individuals without
technical expertise, while also promoting sustainability through the use of modular
components that can be reconfigured. Future enhancements will focus on improving the
structural integrity of the creations and incorporating gesture recognition alongside speech
control.

https://news.mit.edu/2025/mit-researchers-speak-objects-existence-using-ai-robotics-1205

2. MIT engineers design an aerial microrobot that can fly as
fast as a bumblebee

Category: Research

Departments: Electrical & Computer Engineering, Computer Science, Aerospace & Mechanical
Engineering, Industrial, Manufacturing & Systems Engineering

Topics: Robotics, Aerial Microrobots, Al-based Control Schemes, Obstacle Avoidance, Search
and Rescue Applications

Impact Score: 25.0
Rubric Scores

Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5
Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

MIT researchers have developed an Al-based control scheme for aerial microrobots that
significantly enhances their speed and agility, enabling them to perform complex
maneuvers such as executing 10 consecutive somersaults in 11 seconds. This new control
framework improves the robots' speed and acceleration by approximately 450% and 250%,
respectively, compared to previous models. The advancements allow these microrobots to
navigate tight spaces and avoid obstacles, making them suitable for applications such as
search and rescue operations in disaster scenarios. The research, published in *Science
Advances*, highlights the collaboration between teams focused on hardware and software
improvements to achieve these capabilities.
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3. Helping power-system planners prepare for an unknown

future

Category: Applications
Departments: Electrical & Computer Engineering, Industrial, Manufacturing & Systems Engineering,
Political Science & Public Administration

Topics: Energy Systems Modeling, Infrastructure Optimization, Policy Impact Evaluation,
Renewable Energy Integration, Grid Reliability Assessment

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

to model a wide range of energy systems and their interdependencies across various
sectors. The newly developed tool, Macro, allows utility planners and regulators to input
specific parameters related to energy generation, demand, costs, and policies to evaluate
future infrastructure designs that optimize costs and enhance reliability. Unlike previous
models, Macro accounts for the co-dependencies between industrial sectors, enabling
real-time exploration of policy impacts on carbon emissions, grid reliability, and commodity
prices. This advancement aims to support the growing demand for electricity while
addressing the challenges of integrating renewable energy sources and meeting regulatory
standards.

https://news.mit.edu/2025/helping-power-system-planners-prepare-unknown-future-1203

4. New control system teaches soft robots the art of staying
safe

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Industrial, Manufacturing &
Systems Engineering

Topics: Robotics, High-Order Control Barrier Functions, Real-Time Optimization, Safe
Interaction with Delicate Objects

Impact Score: 23.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

Researchers at MIT's Computer Science and Artificial Intelligence Laboratory (CSAIL) and
Laboratory for Information and Decision Systems (LIDS) have developed a new framework
for controlling soft robotic arms that enhances their ability to interact safely with delicate
objects. The framework integrates nonlinear control theory with advanced physical
modeling and real-time optimization, utilizing high-order control barrier functions (HOCBFs)
and high-order control Lyapunov functions (HOCLFs) to define safe operating boundaries
and guide the robot's movements. This approach allows the robots to adapt their grip and
movements in real time, balancing safety and performance while minimizing the risk of
damage or injury during interactions. The findings suggest that this method could
significantly improve the operational capabilities of soft robots in various applications,
including caregiving and industrial settings.

https://news.mit.edu/2025/new-control-system-teaches-soft-robots-art-staying-safe-1202
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5. Driving American battery innovation forward

Category: Business

Departments: Electrical & Computer Engineering, Aerospace & Mechanical Engineering, Industrial,
Manufacturing & Systems Engineering, Computer Science

Topics: Healthcare Al, Lithium Manganese-Rich Batteries, Vehicle-to-Grid Technologies,
Grid-Scale Energy Storage

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

At the MIT Energy Initiative Fall Colloquium, Kurt Kelty of General Motors discussed
advancements in battery technology aimed at enhancing electric vehicle (EV) affordability,
performance, and supply chain localization. His team is utilizing artificial intelligence for
rapid modeling of battery compositions, leading to the development of lithium
manganese-rich (LMR) batteries, which promise lower costs while maintaining range
comparable to high-nickel batteries. GM plans to be the first to commercialize LMR batteries
in EVs by 2028, addressing previous challenges in their adoption. Additionally, Kelty
highlighted the potential of vehicle-to-grid technologies for energy management and the
company's exploration of grid-scale energy storage solutions.

https://news.mit.edu/2025/driving-american-battery-innovation-forward-1201

6. MIT Sea Grant students explore the intersection of

technology and offshore aquaculture in Norway

Category: Research

Departments: Computer Science, Industrial, Manufacturing & Systems Engineering, Aerospace &
Mechanical Engineering

Topics: Robotics, Al-Optimized Feeding, Underwater Robotics Simulation, Offshore Aquaculture
Technologies

Impact Score: 22.0

Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

Norwegian research institute SINTEF Ocean, in collaboration with MIT Sea Grant, facilitated
internships for two MIT students, Beckett Devoe and Tony Tang, to explore advancements in
offshore aquaculture technologies in Norway. Devoe's project focused on using Al to
optimize fish feeding based on various farm conditions, aiming to enhance efficiency and
reduce costs. Tang worked on simulating an underwater robotic system for maintenance
tasks in aquaculture settings. This initiative highlights the integration of machine learning
and robotics in addressing the challenges of open-ocean farming, an area still developing in
the United States.

https://news.mit.edu/2025/aquaculture-shock-ai-and-autonomy-aquaculture-1201
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7. Robots that spare warehouse workers the heavy lifting

Category: Business
Departments: Industrial, Manufacturing & Systems Engineering, Computer Science, Electrical &
Computer Engineering

Topics: Robotics, Generative Al Integration, Autonomous Unloading Systems, Supply Chain
Automation

Impact Score: 21.0
Rubric Scores

Research Relevance: 3 Educational Value: 4 Innovation / Novelty: 4
Practical Impact: 5 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

The Pickle Robot Company has developed unloading robots that integrate generative Al,
machine learning, and advanced sensors to autonomously unload trailers, handling boxes
up to 50 pounds. The robots are designed to navigate new environments from day one and
improve their performance over time, addressing the high injury rates associated with
manual unloading tasks in warehouses. The founders, who have backgrounds in computer
science and engineering, aim to enhance supply chain automation by allowing human
workers to focus on more complex problem-solving tasks while the robots manage
repetitive labor. The company is currently collaborating with clients such as UPS and Ryobi
Tools to implement these solutions in logistics operations.

8. Build and Deploy Your First Supply Chain App in 20 Minutes

Category: Applications
Departments: Industrial, Manufacturing & Systems Engineering, Computer Science, Marketing,
Management & Supply Chain

Topics: Enterprise Al, Inventory Management Simulation, Web Application Deployment, Data
Science in Logistics

Impact Score: 17.0
Rubric Scores

Research Relevance: 2 Educational Value: 4 Innovation / Novelty: 3
Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 1

The article discusses the transformation of a simulation model for inventory management
from a Jupyter Notebook into a deployable web application using Streamlit. It emphasizes
the importance of productizing analytics tools for supply chain professionals, enabling them
to simulate various inventory management scenarios and assess the efficiency of existing
ordering rules. The tutorial aims to guide users through the process of building and
deploying their first application, providing insights into key parameters affecting inventory
costs and stock availability. The author highlights the practical application of data science in
addressing operational challenges within retail logistics.

Page 5


https://news.mit.edu/2025/robots-spare-warehouse-workers-heavy-lifting-1205
https://towardsdatascience.com/build-and-deploy-your-first-supply-chain-app-in-20-minutes/

