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EXECUTIVE SUMMARY

This Week in 90 Seconds

Drones & Robotics: the boundary moved from
isolated claims to qualification evidence

47 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management
decisions.

SIGNAL 01 | SENSING &Al

Lithium-Metal UAV Batteries Achieve

SIGNAL 02 | ROBOT PLATFORM

US-Developed Battery-Powered Drone

500Wh/kg, Transitioning to Commercial
Shipment Driven by Ganfeng Lithium

Lithium-metal and solid-state battery cells have reached an
energy density of 500Wh/kg and are transitioning from
prototyping to limited production and initial commercial
shipments.

Sets New World Record with Nearly Nine
Hours of Flight

A battery-powered drone developed in the U.S. established a
new world record for flight endurance, achieving 8 hours, 41
minutes, and 43 seconds during the "Game of Drones 26-2"
test at Edwards Air Force Base.

SIGNAL 03 | TASK EXECUTION

Bedrock Robotics Achieves Large-Scale
Supervised Autonomous Excavation with
Aftermarket LiDAR, GPS, and Camera

Bedrock Robotics successfully completed the industry's

SIGNAL 04 | FLEET OPERATIONS

U.S. Transportation Secretary Launches
Federal eVTOL Pilot Program in Texas,
Featuring Joby and

U.S. Transportation Secretary Sean P. Duffy announced the

largest-scale supervised autonomous excavation using its " launch of a federal eVTOL (electric vertical takeoff and
Bedrock Operator" package, which retrofits excavators and

bulldozers with LiDAR, GPS, and cameras.

landing) pilot program in Texas.

DECISION

Focus this week's management attention on safe autonomy, task economics, fleet
operations and regulatory access. Move only when the linked evidence can be reproduced
under your own operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: compare humanoids, drones and robotaxis by task success, intervention rate, safety and unit economics.

2. Suppliers: provide sensors, actuators, compute and service evidence under real operating conditions.
3. Executives: track intervention, safety, uptime, liability, regulation, fleet scale and cost.

EVIDENCE DISCIPLINE
FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists

information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

SOURCE-BOUND CONDITION

Lithium-metal and solid-state battery cells have reached an energy density of 500Wh/kg
and are transitioning from prototyping to limited production and initial commercial
shipments.

8 h SOURCE-BOUND CONDITION
ou rs established a new world record for flight endurance, achieving 8 hours, 41 minutes, and 43
A28 seconds during the "Game of Drones 26-2" test at Edwards Air Force Base.

SOURCE-BOUND CONDITION
Nikkei Chinese reported that China dominates 90% of the U.S.

SOURCE-BOUND CONDITION
U.S. Transportation Secretary Sean P. Duffy announced the launch of a federal eVTOL
(electric vertical takeoff and landing) pilot program in Texas.

SOURCE-BOUND CONDITION

Nikkei Chinese reported that China dominates 90% of the U.S. and 80% of the global small
drone market, suggesting a potential 10-year research and development lag for the U.S.
drone industry behind China.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across

different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.
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Where the Value Chain Moved

VALUE CHAIN / EVIDENCE

Where the value chain moved

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,

not decorative arrows.

Sensing & Al
P01/P06

Lithium-metal and
solid-state battery
cells have reached an
energy density of
500Wh/kg and are
transitioning from
prototyping.

Robot platfor
m
P02/P07

A battery-powered
drone developed in
the U.S.

EVIDENCE REQUIRED AT EACH HANDOFF

Sensing & Al to Robot platform

Robot platform to Task execution

Task execution to Fleet operations

Fleet operations to Regulation &

service

Task executio
n

P03/P08

Bedrock Robotics
successfully
completed the
industry's largest-scale
supervised
autonomous excavatio
n using its "Bedrock.

Fleet operati
ons
P04/P09

U.S. Transportation
Secretary Sean P.

Regulation &
service

P05/P10

Nikkei Chinese
reported that China
dominates 90% of the
u.S.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck intervention, safety, uptime, liability, regulation, fleet scale and cost.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck intervention, safety, uptime, liability, regulation, fleet scale and cost.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck intervention, safety, uptime, liability, regulation, fleet scale and cost.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck intervention, safety, uptime, liability, regulation, fleet scale and cost.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented intervention, safety, uptime, liability, regulation,
fleet scale and cost.
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Priority Map

Priority map: maturity and business impact

P01

Business impact up

P02

P08

Multiple supply tiers
e sty s () @ @ P03

P04

(o2
Multiple customers @

POT7

P08

Single use @

P10

Research Prototype Joint evaluation  Product adoption Scale

Deployment maturity right

REPRODUCIBLE POSITIONING RULE

MATURITY / BUSINESS IMPACT

Lithium-Metal UAV Batteries Achieve
500Wh/kg, Transitioning to
Commercial Shipment Driven by
Ganfeng Lithium

US-Developed Battery-Powered
Drone Sets New World Record with
Nearly Nine Hours of Flight

Bedrock Robotics Achieves
Large-Scale Supervised Autonomous
Excavation with Aftermarket LiDAR,
GPS, and Camera

U.S. Transportation Secretary
Launches Federal eVTOL Pilot
Program in Texas, Featuring Joby
and

Nikkei Chinese Report Highlights US
Drone Industry's "10-Year Lag"
Behind China Amid Supply

KITECH Develops "Micro-Factory"
Integrating 3D Design to Robotic
Sewing for On-Demand Smart Wear

Agility Robotics Launches
Al-Powered Digit 5 Humanoid Robot,
Enabling Barrier-Free Collaborative
Work at

NEURA Robotics and SECO Forge
Strategic Partnership to Industrialize
Physical Al for Semiconductor

MicroVision to Unveil Next-Gen
Modular LiDAR Perception Platform
at IAA Transportation 2026, Offering

Hyundai Motor Group Accelerates
Autonomous Driving with
Al-Powered 'Data Flywheel,'
Targeting Level 2++

Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. Vertical position

uses three impact levels: single use, multiple customers and multiple supply tiers. Bubble diameter reflects the editorial score

inherited from the weekly selection rubric.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

Lithium-Metal UAV Batteries Achieve 500Wh/kg, Transitioning to Commercial

P01

Shipment Driven by Ganfeng Lithium

A01 | Sensing & Al | Product adoption

FACT
Lithium-metal and solid-state battery cells have reached an

energy density of 500Wh/kg and are transitioning from
prototyping to limited production and initial commercial
shipments. Industry leaders such as Ganfeng Lithium, CATL,
and Sion Power are spearheading this development,
surpassing the limitations of traditional graphite anodes
with new electrochemical chemistries.

WHY IT MATTERS
The decision relevance is safe autonomy, task economics,

fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 2/3

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against PO1.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.

US-Developed Battery-Powered Drone Sets New World Record with Nearly

Nine Hours of Flight
A28 | Robot platform | Product adoption

FACT
A battery-powered drone developed in the U.S. established

a new world record for flight endurance, achieving 8 hours,
41 minutes, and 43 seconds during the "Game of Drones
26-2" test at Edwards Air Force Base. This record-breaking
flight occurred between July 15-17,2026. Notably, the drone
was designed in under 10 minutes using software and
manufactured within 24 hours using a commercial 3D
printer in a mobile production container.

WHY IT MATTERS
The decision relevance is safe autonomy, task economics,

fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 1/3

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against P02.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.
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Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A19 | Task execution | Product adoption

FACT
Bedrock Robotics successfully completed the industry's

largest-scale supervised autonomous excavation using its "
Bedrock Operator" package, which retrofits excavators and
bulldozers with LiDAR, GPS, and cameras. This achievement
clearly demonstrates the potential of Physical Al to enhance
worker productivity through autonomous machinery.

WHY IT MATTERS

The decision relevance is safe autonomy, task economics,
fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 3/3

Bedrock Robotics Achieves Large-Scale Supervised Autonomous Excavation
with Aftermarket LiDAR, GPS, and Camera

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against P03.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.

A25 | Fleet operations | Joint evaluation

Featuring Joby and

FACT
U.S. Transportation Secretary Sean P. Duffy announced the

launch of a federal eVTOL (electric vertical takeoff and
landing) pilot program in Texas. This program aims to create
real-world testing environments for eVTOLs, air taxis, and
autonomous aircraft, providing the FAA with crucial data to
develop new regulations for safe, large-scale deployment.
The announcement featured demonstrations by BETA
Technologies' ALIA electric aircraft and Joby Aviation's S4
eVTOL, reinforcing U.S.

WHY IT MATTERS

The decision relevance is safe autonomy, task economics,
fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | IMPACT 2/3

U.S. Transportation Secretary Launches Federal eVTOL Pilot Program in Texas,

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against P04.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

s China Amid Supply

A29 | Regulation & service | Research

FACT
Nikkei Chinese reported that China dominates 90% of the

U.S. and 80% of the global small drone market, suggesting a
potential 10-year research and development lag for the U.S.
drone industry behind China. This Chinese advantage stems
not only from its technological prowess but also from its
robust supply chain for critical core components like
batteries, motors, and semiconductors. The article analyzes
the drone technology gap between the U.S. and China,
emphasizing the pivotal role of supply chain control.

WHY IT MATTERS

The decision relevance is safe autonomy, task economics,
fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | IMPACT 3/3

Nikkei Chinese Report Highlights US Drone Industry's "10-Year Lag" Behind

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against P05.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.

On-Demand Smart Wear
A40 | Sensing & Al | Product adoption

FACT
Aresearch team at the Korea Institute of Industrial

Technology (KITECH) has developed a "micro-factory" that
integrates 3D design with robotic sewing for on-demand
smart wear production. This system designs smart clothing
tailored to the wearer's body shape, verifies the processin a
digital twin environment, then autonomously performs
fabric cutting, sewing, and prototype manufacturing using
robots.

WHY IT MATTERS
The decision relevance is safe autonomy, task economics,

fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | IMPACT 2/3

“ KITECH Develops "Micro-Factory" Integrating 3D Design to Robotic Sewing for

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against P06.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A16 | Robot platform | Joint evaluation

Barrier-Free Collaborative Work at

FACT
Agility Robotics has unveiled Digit 5, its next-generation

general-purpose humanoid robot, designed for large-scale
collaborative work with humans without physical safety
barriers. This marks a significant advance as Digit 5 is the
company's first humanoid capable of autonomously
ensuring safety in human-centric environments using
proprietary Al algorithms and multi-sensor technology.
WHY IT MATTERS

The decision relevance is safe autonomy, task economics,
fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | IMPACT 2/3

Agility Robotics Launches Al-Powered Digit 5 Humanoid Robot, Enabling

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against PO7.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.

NEURA Robotics and SECO Forge Strategic Partnership to Industrialize Physical

P08 .
Al for Semiconductor

A20 | Task execution | Product adoption

FACT
German NEURA Robotics and Italian SECO have announced

a strategic partnership to industrialize and scale Physical Al
across Europe. This collaboration aims to build a broad
European Physical Al ecosystem by linking robotics, edge Al
computing, electronics manufacturing, industrial data, and
semiconductor production.

WHY IT MATTERS

The decision relevance is safe autonomy, task economics,
fleet operations and regulatory access. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | IMPACT 3/3

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide sensors, actuators,
compute and service evidence under real operating
conditions.

ACTION
Within 30 days, compare humanoids, drones and robotaxis

by task success, intervention rate, safety and unit
economics; record the evidence and owner against P08.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.
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Priority Themes 09-10 FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

MicroVision to Unveil Next-Gen Modular LiDAR Perception Platform at IAA
“ Transportation 2026, Offering

A42 | Fleet operations | Joint evaluation Date not stated
FACT BUSINESS READ

MicroVision, Inc. announced plans to preview its For operating companies, compare the reported change
next-generation "MicroVision Perception PlatformTM" at IAA with current qualification, sourcing and product-roadmap
Transportation 2026. This modular platform integrates the assumptions. For suppliers, provide sensors, actuators,
company's LiDAR hardware, perception software, and open compute and service evidence under real operating
sensor integration into a flexible architecture. Designed for conditions.

diverse use cases including automotive, commercial ACTION

vehicles, industrial, security, defense, and aviation, it aims Within 30 days, compare humanoids, drones and robotaxis
to provide customers with the flexibility to configure sensing by task success, intervention rate, safety and unit
solutions tailored to specific requirements. economics; record the evidence and owner against P09.
WHY IT MATTERS UNKNOWN

The decision relevance is safe autonomy, task economics, Still unproven or incompletely stated: intervention, safety,
fleet operations and regulatory access. The signal should be uptime, liability, regulation, fleet scale and cost.

tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | IMPACT 3/3

Hyundai Motor Group Accelerates Autonomous Driving with Al-Powered 'Data

P10 . .
Flywheel,' Targeting Level 2++

A4T | Regulation & service | Scale-up Date not stated
FACT BUSINESS READ
Hyundai Motor Group announced the full activation of its For operating companies, compare the reported change
Al-powered 'data flywheel' to accelerate autonomous with current qualification, sourcing and product-roadmap
driving innovation. The group is pursuing a 'dual-track assumptions. For suppliers, provide sensors, actuators,
strategy' combining accelerated Level 2+ production with compute and service evidence under real operating
NVIDIA and in-house development of core technologies via conditions.
its Atria Al. This strategy aims for mass production of Atria ACTION
Al-equipped Level 2++ vehicles by late 2029, securing Within 30 days, compare humanoids, drones and robotaxis
leadership in the autonomous driVing market and adVanCing by task success, intervention rate’ safety and unit
high-level autonomous vehicle deployment. economics; record the evidence and owner against P10.
WHY IT MATTERS UNKNOWN
The decision relevance is safe autonomy, task economics, Still unproven or incompletely stated: intervention, safety,
fleet operations and regulatory access. The signal should be uptime, liability, regulation, fleet scale and cost.

tested at the application and operating-system level, not
accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 5/5 | IMPACT 2/3
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OWNERS / GATES / DELIVERABLES

Playbook and Roadmap

Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Build a portfolio and

Operating companies compare humanoids, Run production-like

drones and robotaxis by qualification with explicit architecture that can

task success, intervention acceptance and stop absorb technology and

rate, safety and unit criteria. supplier changes.

economics

Materials, equipment and provide sensors, Create shared reliability, Standardize interfaces,

technology suppliers actuators, compute and process-window and traceability, lifecycle

service evidence under failure-analysis data with support and recovery

real operating conditions customers. services.

Trading, investment and Map intervention, safety, Contract for capacity, Diversify regional,

legal teams uptime, liability, quality, change notice, technical and customer
regulation, fleet scale and liability, alternatives and concentration risk.
cost. exit.
ROADMAP

NOW | 0-30 DAYS
Evidence ledger
Owner: Strategy + quality

owner

Deliverable: claim, source, condition,

NOW | 0-30 DAYS
Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

NEXT | 1-12 MONTHS
Joint qualification

Owner: R&D + supplier
Deliverable: process window and

failure data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-5 YEARS
Platform strategy

Owner: Executive team
Deliverable: portfolio and interface

roadmap

LATER | 1-5 YEARS
Service layer

Owner: Operations + channel
Deliverable: monitoring, maintenance

and recovery

GO/ NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system
conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating

plan
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Analyzed Articles 1/4

ANALYZED ARTICLES | ITEMS 01-13

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01

A02

A04

A05

A06

A07

A08

A09

A10

All

Al12

Al3

Lithium-Metal UAV Batteries Achieve 500Wh/kg, Transitioning
to Commercial Shipment Driven by Ganfeng Lithium, CATL

Humanoid Robot Tactile Perception Leaps Forward: Hanyang
University and China-UK-Suzhou Teams Develop Advanced
Electronic Skins

DRONELIFE Urges Drone OEMs to Own Battery Redesign and
Supply Chain Management Amid Regulatory Shifts

Auburn University Assistant Professor Lands $1.04M NSF Grant
for Biohybrid Robots with Living Neuron Touch Sensation

3D-Printed Metamaterial Soft Sensors Achieve High Flexibility
and Performance with Conductive Composites

Robot Actuator Innovations: Frameless Torque Motors and
High-Efficiency Reducers Drive Humanoid Performance

Taiwan's CBT Establishes Supply Chain Independence with
Vertically Integrated Composite Airframe Production for
Military Drones

Robotis CEO Declares Robot Actuators Strategically Critical as
Semiconductors for the Physical Al Era

POSTECH Unveils Wearable Garments with Artificial Muscle
Fibers to Support South Korea's Elderly and Disabled

Skild Al Leverages NVIDIA Physical Al to Teach Robots New
Tasks from a Single Video, Achieving Over 7x Success Rate
Improvement

Cross-Embodiment Foundation Framework "X-WBC" for
Humanoid Whole-Body Control Unveiled, Demonstrated
Across 9 Simulations and 4 Real Robots

Harvard and Georgia Tech Release "RLE-Bench" to Evaluate
Al's Capability in Designing and Controlling Physical Robots
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FULL TITLES / FULL SOURCE URLS

https://www.herewinpower.com/blog/lithium-metal-uav-batteries-500w
hkg-buyers-guide/

https://www.thebrighterside.news/post/new-electronic-skin-sensor-det
ects-touch-pressure-and-nearby-objects/
https://dronelife.com/2026/09/10/drone-battery-supply-chain-redesign/
https://eng.auburn.edu/news/2026/09/assistant-professor-of-chemical-e
ngineering-developing-biohybrid-robots
https://pmc.ncbi.nlm.nih.gov/articles/PMC13410656/

https://eyoubot.com/en/blog/robot-actuator-components

https://www.taiwandrones.com/news/carbon-based-technology-taiwan
-non-red-composite-supply-chain

https://www.mk.co.kr/en/business/12152416

https://www.koreatimes.co.kr/southkorea/health/20260916/next-gen-ro
bots-step-in-to-assist-koreas-elderly-and-disabled

https://blogs.nvidia.com/blog/skild-ai-s1-physical-ai/

https://arxiv.org/html/2609.15213v1

https://seas.harvard.edu/news/can-your-ai-engineer-robot
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https://www.thebrighterside.news/post/new-electronic-skin-sensor-detects-touch-pressure-and-nearby-objects/
https://www.thebrighterside.news/post/new-electronic-skin-sensor-detects-touch-pressure-and-nearby-objects/
https://dronelife.com/2026/09/10/drone-battery-supply-chain-redesign/
https://eng.auburn.edu/news/2026/09/assistant-professor-of-chemical-engineering-developing-biohybrid-robots
https://eng.auburn.edu/news/2026/09/assistant-professor-of-chemical-engineering-developing-biohybrid-robots
https://pmc.ncbi.nlm.nih.gov/articles/PMC13410656/
https://eyoubot.com/en/blog/robot-actuator-components
https://www.taiwandrones.com/news/carbon-based-technology-taiwan-non-red-composite-supply-chain
https://www.taiwandrones.com/news/carbon-based-technology-taiwan-non-red-composite-supply-chain
https://www.mk.co.kr/en/business/12152416
https://www.koreatimes.co.kr/southkorea/health/20260916/next-gen-robots-step-in-to-assist-koreas-elderly-and-disabled
https://www.koreatimes.co.kr/southkorea/health/20260916/next-gen-robots-step-in-to-assist-koreas-elderly-and-disabled
https://blogs.nvidia.com/blog/skild-ai-s1-physical-ai/
https://arxiv.org/html/2609.15213v1
https://seas.harvard.edu/news/can-your-ai-engineer-robot

Analyzed Articles 2/4

ANALYZED ARTICLES | ITEMS 14-26

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

Al4

Al5

Al6

Al7

Al8

Al9

A20

A21

A23

A24

A25

A26

AppScale Blog Releases 2026 Vision-Language-Action (VLA)
Foundation Model Architecture Guide, Comparing Four
Leading Models

Motus2 Integrates Tactile Feedback and Self-Evolving General
World Model, Enhancing Dexterous Manipulation Success by
12.5 Points

Agility Robotics Launches Al-Powered Digit 5 Humanoid
Robot, Enabling Barrier-Free Collaborative Work at Scale

Unitree Robotics Unveils 6-Billion-Parameter
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Tank Inspection System, Eliminating Human Entry Hazards
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Outpacing Current Chinese Level 2+ Regulations
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#01 Lithium-Metal UAV Batteries Achieve 500Wh/kg,
Transitioning to Commercial Shipment Driven by
Ganfeng Lithium, CATL

Published September 10, 2026 Herewin  China

| OVERVIEW

Lithium-metal and solid-state battery cells have reached an energy density of
500Wh/kg and are transitioning from prototyping to limited production and initial
commercial shipments. Industry leaders such as Ganfeng Lithium, CATL, and Sion
Power are spearheading this development, surpassing the limitations of traditional
graphite anodes with new electrochemical chemistries. This significant energy density
boost promises to dramatically enhance mission endurance and payload capacity for
UAVs, eVTOLs, and defense platforms, setting new performance benchmarks for

next-generation aerial vehicles.



| IN DEPTH

Key Findings

Lithium-metal and solid-state battery cells have achieved a remarkable energy density of
500Wh/kg, marking a critical transition from prototyping to limited production and initial
commercial shipments. This breakthrough, led by prominent companies like Ganfeng
Lithium, CATL, and Sion Power, is poised to dramatically improve mission endurance
and payload capacity for unmanned aerial vehicles (UAVs), electric vertical takeoff and

landing (eVTOL) aircraft, and defense programs.

Technical / Clinical Details

Unlike conventional lithium-ion batteries that rely on graphite anodes, this advancement
leverages lithium-metal anodes, enabling a substantial leap in energy density. The
500Wh/kg figure represents a 1.7 to 2.5-fold improvement over current high-
performance drone batteries, which typically range from 200-300Wh/kg. This heightened
energy density allows for significantly longer flight times, increased payload capacity, or
a combination of both. The integration with solid-state cell technology further contributes
to enhanced safety and extended cycle life, ensuring stable operation across a broad
temperature range. These novel chemistries facilitate simultaneous reductions in battery

weight and size, offering greater design flexibility for advanced aircraft platforms.

Background & Context

The UAV and eVTOL markets are experiencing rapid expansion across diverse
applications, including delivery services, industrial inspections, passenger transport, and
military operations. In these sectors, battery energy density is a paramount factor
determining flight performance. Prior battery technologies imposed limitations on long-
range flights and heavy payload transport, making the development of new battery
solutions an urgent priority. Lithium-metal batteries, after decades of intensive research
and development, have finally overcome critical safety and practical challenges, paving
the way for commercialization. Aggressive investment and technological innovation by

leading companies are accelerating this crucial transition.



Strategic Significance & Outlook

The commercial shipment of 500Wh/kg class lithium-metal batteries is expected to
revolutionize the aerospace industry. For UAVs, it will enable operations over
significantly larger areas, enhancing the efficiency of remote logistics and extended
surveillance missions. In the eVTOL domain, this technology boosts the feasibility of
inter-city travel and air taxi services by extending range and increasing passenger
capacity. Within defense applications, it will allow for longer endurance reconnaissance
drones and the deployment of more powerful electronic warfare systems. While
challenges remain, such as further cost reduction, scaling up manufacturing, and
navigating regulatory safety approvals, this technology forms a fundamental cornerstone

for the future of aerial mobility.

Source: https://www.herewinpower.com/blog/lithium-metal-uav-batteries-500whkg-buyers-guide/
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#02 Humanoid Robot Tactile Perception Leaps

Forward: Hanyang University and China-UK-Suzhou
Teams Develop Advanced Electronic Skins

Published September 12, 2026 Hanyang University / Scienmag South Korea

v

Etaamamn

| OVERVIEW

Hanyang University researchers in Korea have developed a compact dual-gate
triboelectric transistor capable of detecting touch, pressure, and nearby objects,
significantly reducing sensor size and enabling electrical sensitivity tuning.
Concurrently, a joint team from China University of Mining and Technology, University
of Birmingham, and Soochow University created a capacitive pressure sensor
integrating graphene and fine iron particles, demonstrating 100% accuracy in
identifying 10 distinct objects with a 5-fingered robotic hand. These advancements in
electronic skin technology will enable robots to interact more safely and precisely with

humans and delicate materials, dramatically enhancing humanoid tactile perception.



| IN DEPTH

Key Findings

Humanoid robot tactile perception is undergoing revolutionary advancements.
Researchers at Hanyang University in South Korea have developed a compact dual-
gate triboelectric transistor that detects touch, pressure, and proximate objects,
showcasing significant size reduction and electrically tunable sensitivity. In parallel, a
collaborative team from China University of Mining and Technology, the University of
Birmingham, and Soochow University engineered a capacitive pressure sensor by
incorporating graphene and fine spherical iron particles into a silicone polymer. This new
electronic skin demonstrated 100% accuracy in identifying 10 different objects using a
five-fingered robotic hand, signifying a major leap towards human-like robotic touch and

enabling safer, more dexterous manipulation.

Technical / Clinical Details

Hanyang University's Breakthrough

The dual-gate triboelectric transistor developed by Hanyang University's team features a
vertically integrated design, combining sensor and transistor layers. This architecture
drastically reduces the device's footprint compared to conventional planar sensors while
enabling multi-functional sensing. The sensor can detect not only pressure from contact
but also changes in capacitance as an object approaches, allowing for proximity sensing
without physical touch. Furthermore, the dual-gate structure provides electrical tunability
of sensitivity, enabling precise adjustments of the sensor's response by varying applied
voltages, thus offering adaptability to diverse operational scenarios. This flexible sensor

is anticipated for applications in robotic fingertips, prosthetics, and wearable devices.



China-UK-Soochow University Team's Innovation

The electronic skin developed by this collaborative team is a capacitive pressure sensor
created by embedding fine spherical iron particles and ultra-thin graphene sheets within
a flexible silicone polymer matrix. By combining graphene's high conductivity and
flexibility with the magnetic responsiveness of iron particles, the sensor achieves both a
wide pressure detection range (e.g., from pascals to megapascals) and exceptionally
high sensitivity, capable of detecting minute contact forces. Experimental results
demonstrated that a five-fingered robotic hand equipped with this sensor could identify
10 distinct objects of varying shapes, stiffnesses, and surface textures with an
impressive 100% accuracy. This capability signifies not just object recognition but also
the ability to accurately perceive subtle details such as object hardness, texture, and

even impending slippage.

Background & Context

In the advancement of humanoid robotics, tactile information is as critical as visual data.
While many current robots heavily rely on cameras and LiDAR for object shape and
position, these systems often fall short in providing detailed information about surface
texture, hardness, and the precise force required for grasping. Tactile sensing is
fundamental for humans to safely manipulate objects and interact with their environment.
For robots to achieve delicate tasks in manufacturing, provide sensitive care as service
robots, or perform dexterous daily activities, human-like tactile capabilities are
indispensable. These new electronic skin technologies are pivotal in bridging this gap,
representing a significant stride towards a cyborg-like future of human-machine

integration.



Strategic Significance & Outlook

These advanced electronic skin sensors hold the potential to revolutionize humanoid
robotics, medical prosthetics, and smart wearable devices. Robots will be able to handle
fragile items without damage, adjust appropriate pressure when interacting with humans,
and perform complex manipulations with unprecedented finesse. Prosthetic users could
gain more natural tactile feedback, significantly improving their quality of life.
Furthermore, this technology is expected to extend its application to haptic feedback
systems in virtual (VR) and augmented reality (AR), precision sensors for medical
diagnostics, and next-generation human-machine interfaces (HMIs). The continued
synergy between material science, nanotechnology, and machine learning will

undoubtedly drive further leaps in tactile sensing precision and practicality.

Source: https://www.thebrighterside.news/post/new-electronic-skin-sensor-detects-touch-pressure-and-

nearby-objects/
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#04 DRONELIFE Urges Drone OEMs to Own Battery
Redesign and Supply Chain Management Amid
Regulatory Shifts

Published September 10, 2026 DRONELIFE USA

| OVERVIEW

DRONELIFE reports that regulatory changes are compelling drone OEMs to manage
their battery designs and supply chains more directly. With current UAV battery
energy densities at 200-300Wh/kg, the industry is transitioning beyond graphite
anode limitations to lithium-metal technology. This strategic shift offers OEMs not only
compliance solutions but also opportunities for product performance enhancement
and supply chain resilience. This pivot is critical for sustained drone performance

evolution and market competitiveness.



| IN DEPTH

Key Findings

Regulatory shifts within the drone industry's battery supply chain are compelling drone
original equipment manufacturers (OEMs) to take direct control over battery pack design
and assume deeper oversight of their entire supply chains. As current UAV battery packs
hover around 200—-300Wh/kg, the industry is accelerating its transition from the
limitations of graphite anodes to more advanced lithium-metal technologies. This
strategic move towards in-house design and supply chain management offers crucial
opportunities for OEMs to ensure compliance while simultaneously enhancing drone

performance and fortifying supply chain resilience.

Technical / Clinical Details

Drone battery technology relies heavily on advancements in lithium-ion chemistry.
However, existing lithium-ion batteries using graphite anodes are approaching their
physical limits in terms of energy density, imposing constraints on further extending
range or increasing payload capacity. The article highlights that the average UAV battery
pack typically falls within the 200-300 Wh/kg range, emphasizing that significant future
evolution necessitates novel chemical technologies. Lithium-metal anode technology is
emerging as a key solution. Lithium metal possesses a theoretically much higher energy
density than graphite, enabling dramatic extensions in drone flight times or the
integration of more sensors and heavier payloads. By managing battery design in-house,
OEMs can ensure early compliance with regulatory requirements (e.g., safety,
transportation, recycling), optimize the battery-drone system as a whole, and customize
solutions for specific mission profiles. For example, the distinct demands of high-rate
discharge for FPV racing drones versus long-endurance surveillance for industrial

drones make the benefits of OEM-led design substantial.



Background & Context

With the expansion of the drone market, regulations concerning battery safety, reliability,
and environmental impact are becoming increasingly stringent. Complex regulations
pertaining to airspace, international hazardous materials transport rules, and lithium-ion
battery recycling mandates pose significant risks to suppliers and OEMs unable to
comply, potentially leading to a loss of market competitiveness. Historically, many OEMs
sourced off-the-shelf battery packs from general suppliers, which often resulted in limited
design flexibility and an inability to optimize for specific drone models or operational
environments. Furthermore, geopolitical risks and supply chain vulnerabilities have
become more pronounced, compelling OEMs to secure stable supplies of critical
components like batteries. This backdrop is driving an accelerated trend among OEMs
to increase R&D investment in battery technology and pursue greater vertical integration

within their supply chains.

Strategic Significance & Outlook

The shift towards OEM-managed battery design and supply chain restructuring will have

a profound impact across the entire drone industry, leading to several key changes:

+ Performance Optimization: Integrated design of drones and batteries will maximize

flight performance, range, and payload capacity.

+ Enhanced Compliance: Quicker and more reliable adherence to regulatory

requirements will reduce market entry risks.

o Cost Reduction and Efficiency: Streamlined supply chains are expected to yield

long-term cost savings and improved production efficiency.

» Accelerated Innovation: The adoption of next-generation battery technologies, such
as lithium-metal and solid-state batteries, will accelerate, elevating the overall

technological standard of the drone market.

* Increased Market Competitiveness: OEMs with proprietary battery technology will

gain a distinct competitive advantage and market leadership.

This trend signifies that the drone industry is entering a mature phase, moving beyond
mere hardware assembly towards more sophisticated system integration and the in-

house development of core technologies.



Source: https://dronelife.com/2026/09/10/drone-battery-supply-chain-redesign/
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#05 Auburn University Assistant Professor Lands

$1.04M NSF Grant for Biohybrid Robots with Living
Neuron Touch Sensation

Published September 16, 2026  Auburn University ~USA

| OVERVIEW

Auburn University's Assistant Professor Jean-Frangois Lou has secured a $1.04
million National Science Foundation (NSF) grant to develop biohybrid soft robots that
can sense touch through living neurons. The research applies principles of plant
mechanotransduction, utilizing fluid-filled microchannels and piezoelectric ionic
hydrogels to convert mechanical pressure into detectable ionic signals for biological
cells. This innovative approach promises to significantly enhance tactile feedback

systems in future medical devices and humanoid robotics.



| IN DEPTH

Key Findings

Assistant Professor Jean-Francois Lou of Auburn University's Department of Chemical
Engineering has been awarded a $1.04 million National Science Foundation (NSF) grant
to spearhead the development of biohybrid soft robots. These novel robots are designed
to perceive tactile sensations through living neurons, marking a significant step towards
creating more sensitive and interactive robotic systems than previously possible with

conventional sensors.

Technical and Clinical Details

Dr. Lou's research draws inspiration from how plants transmit mechanical information
through their soft, fluid-filled tissues. His approach integrates several key technological

components into robotic systems:

¢ Fluid-Filled Microchannels: Soft robotic sensors will incorporate microchannels

filled with fluid to efficiently propagate pressure signals throughout the structure.

* Piezoelectric lonic Hydrogels: These specialized hydrogels act as a transduction
bridge. Upon mechanical deformation, they facilitate ion movement, converting

mechanical stress into an ionic electrical signal.

o Living Neuron Activation: Crucially, these mechanically generated ionic signals are
in a form that living neurons can directly detect and respond to. This enables a

seamless bio-interface between the robot and biological cells.

By mimicking biological mechanotransduction, the robots will gain the ability to ‘feel’
external physical stimuli and interpret them in a manner analogous to a biological

nervous system, offering unprecedented sensitivity and responsiveness.



Background and Industry Context

Accurate and delicate tactile sensing remains a critical challenge in modern robotics,
particularly for humanoid and medical robots. Traditional rigid sensors often lack the
compliance and sensitivity of human skin, limiting interaction capabilities. This biohybrid
approach offers a pathway to overcome these limitations, potentially allowing robots to
interact more gently with patients, manipulate fragile objects, and navigate complex
environments with greater finesse. The use of bio-inspired mechanisms also aligns with

trends toward more energy-efficient and biocompatible robotic systems.

Strategic Significance and Outlook

The success of this research could have profound implications across several sectors:

+ Healthcare and Rehabilitation: Enabling the creation of safer, more intuitive surgical

robots and patient-friendly wearable rehabilitation devices.

 Humanoid Robotics: Advancing humanoid robots with sophisticated touch

capabilities for more natural and secure human-robot interaction.

+ Wearable Technology: Facilitating the development of next-generation wearable
sensors that provide real-time physiological monitoring and environmental

awareness.

The NSF grant underscores the national strategic importance of this interdisciplinary
research, accelerating its trajectory toward practical applications and positioning

biohybrid robotics at the forefront of innovation.

Source: https://eng.auburn.edu/news/2026/09/assistant-professor-of-chemical-engineering-developing-
biohybrid-robots
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#06 3D-Printed Metamaterial Soft Sensors Achieve

High Flexibility and Performance with Conductive
Composites

Published September 10, 2026 PMC International

| OVERVIEW

A review article on 3D-printed metamaterial-based soft sensors highlights conductive
composite materials as key to developing flexible wearable sensors. These
composites, combining conductive fillers like metal particles, carbon black, multi-
walled carbon nanotubes, and graphene with polymers, offer an optimal balance of
mechanical flexibility and electrical performance. This enables advanced sensing
functionalities suitable for applications such as wearable devices, medical

diagnostics, and humanoid robotics.



| IN DEPTH

Key Findings

A comprehensive review published in PMC emphasizes the pivotal role of conductive
composite materials in realizing 3D-printed metamaterial-based soft sensors that deliver
both mechanical flexibility and robust electrical performance. This advancement is
crucial for the next generation of flexible wearable sensors and sophisticated robotic

tactile systems, offering capabilities far beyond traditional rigid sensors.

Technical and Clinical Details

The review details various conductive composite materials critical for soft sensor

development, including:

* Metal Particles: Microscopic particles of metals like silver and nickel are dispersed

within polymer matrices to impart electrical conductivity.

o Carbon Black: A cost-effective and widely used conductive filler that enhances
electrical conductivity without significantly compromising the polymer's mechanical

properties.

e Multi-Walled Carbon Nanotubes (MWCNTSs): Known for their excellent conductivity
and high mechanical strength, MWCNTs enable high conductivity at low filler

concentrations.

o Graphene: Its exceptional thinness, high conductivity, and flexibility make graphene

a highly promising material for high-performance soft sensors.

By integrating these conductive fillers into flexible polymers (e.g., silicone elastomers),
sensors can maintain desirable mechanical properties such as stretchability, bendability,
and twistability, while accurately detecting physical parameters like pressure, strain, and
temperature changes as electrical signals. This hybrid approach also contributes to the
development of advanced sensing functionalities, such as hybrid piezo-magnetoelectric

actuators, which can respond to multiple external stimuli.



Background and Industry Context

Historically, sensors have largely been fabricated from rigid materials, making their
application challenging on non-planar or irregular surfaces, or within the context of soft
robotics. However, with the rapid growth of wearable healthcare, human-machine
interfaces, and soft robotics, there is an escalating demand for soft sensors that possess
inherent flexibility, stretchability, and biocompatibility. 3D printing technology is a
transformative tool in this domain, enabling the custom fabrication of complex
metamaterial geometries with high efficiency and precision, thus facilitating the creation

of bespoke soft sensor solutions.

Strategic Significance and Outlook

The progress in 3D-printed soft sensors utilizing conductive composites is projected to

have a profound impact on several critical areas:

* Medical and Healthcare: Development of comfortable and highly accurate wearable
devices for continuous physiological monitoring (e.g., heart rate, respiration, blood

pressure), smart patches, and advanced artificial skin.

* Robotics: Realization of soft robotic hands, prosthetic limbs, and humanoid robot
skin equipped with human-like tactile feedback, enabling robots to interact more

safely and dexterously with their environment.

e loT and Smart Textiles: Integration of sensors into clothing for activity tracking,

environmental monitoring, and interactive displays.

Future research will focus on enhancing material long-term stability, improving
manufacturing scalability, and achieving even greater multi-functionality. This technology
is poised to accelerate the convergence of the physical and digital worlds, leading to

more intelligent and interactive daily experiences.

Source: https://pmc.ncbi.nim.nih.gov/articles/PMC13410656/
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#07 Robot Actuator Innovations: Frameless Torque

Motors and High-Efficiency Reducers Drive Humanoid
Performance

Published September 12, 2026 EYOU Robotics (ELH25A)
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| OVERVIEW

An EYOU Robotics report highlights frameless torque motors, planetary gearboxes,
dual absolute encoders, and FOC drives as critical integrated components for high-
performance robot actuators. These integrated modules deliver superior torque,
precision, and efficiency for humanoid robots, with planetary gearboxes specifically
noted for excellent shock absorption in lower limb joints. This technological

advancement is key to achieving smaller, lower-loss, and more agile robotic

movements.



| IN DEPTH

Key Findings

According to an analysis by EYOU Robotics, the integration of key components such as
frameless torque motors, high-performance reducers, dual absolute encoders, and Field-
Oriented Control (FOC) drives is profoundly advancing robot actuator technology,
particularly for humanoid applications. This unified design approach significantly
enhances performance and efficiency, leading to more compact, lightweight, and high-
torque-density actuators with reduced energy loss, fundamentally bolstering robotic

kinematic capabilities.

Technical and Clinical Details

The core components of a state-of-the-art robot actuator include:

* Frameless Torque Motors: These motors, devoid of traditional housings, enable a
more compact design and higher torque density. This allows robots to exert
substantial force within constrained spaces. They are the primary converters of

electrical to mechanical energy.

* Reducers (Gearboxes): Essential for transforming the motor's high rotational speed
into the high torque output required for robot joints. Planetary gearboxes are
particularly favored for lower limb joints due to their superior shock absorption
capabilities, effectively mitigating impacts during walking or running and ensuring

stable locomotion.

+ Dual Absolute Encoders: These provide exceptionally precise angular position
detection for robot joints. Absolute encoders offer accurate positional data
immediately upon power-up, crucial for robot initialization and precise positioning.

The dual configuration enhances reliability through redundancy.

e FOC (Field-Oriented Control) Drives: An advanced electronic control system that
facilitates efficient and smooth motor operation. FOC drives precisely regulate motor
torque and speed, minimizing energy consumption while delivering highly responsive

movements.

These components are frequently integrated into a single 'integrated joint module," which
simplifies wiring, streamlines assembly, and reduces overall system losses, leading to a

more robust and efficient actuator unit.



Background and Industry Context

In the accelerating race to develop advanced humanoid robots, actuators are recognized
as the most critical components, serving as the 'muscles' and 'joints' of robotic systems.
Modern humanoids like Agility Robotics' Digit and Unitree Robotics' H1 rely on numerous
high-performance actuators to achieve natural, dynamic movements, stable locomotion
over uneven terrain, and complex task execution. These applications demand actuators
with high torque, exceptional precision, and superior backdrivability (flexibility). Given
that actuators can account for 40-70% of a robot's total manufacturing cost, their

performance and cost-efficiency are direct determinants of robot commercial viability.

Strategic Significance and Outlook

The evolution of robot actuator technology is poised to play as pivotal a role as
semiconductors in the burgeoning era of physical Al. Future developments are expected
to yield even more efficient, smaller, and lighter actuators. These advancements will
extend their impact beyond humanoid robots to industrial automation, service robotics,
and even future cyborg technologies. Specifically, the ability to combine powerful torque
with excellent shock absorption is indispensable for safe and reliable operation in
uncertain environments, and continued research and development in this area will

undoubtedly shape the future of robotics.

Source: https://eyoubot.com/en/blog/robot-actuator-components
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#08 Taiwan's CBT Establishes Supply Chain

Independence with Vertically Integrated Composite
Airframe Production for Military Drones

Published September 11, 2026  TaiwanDrones Taiwan
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| OVERVIEW

Taiwan's Carbon-Based Technology (CBT) has reportedly established a vertically
integrated production system for military drone composite airframes, from resin
manufacturing to final assembly. This contrasts with many Taiwanese OEMs that
outsource component production, emphasizing CBT's singular responsibility for
material provenance, structural quality, and assembly. With 19 years of experience
since its 2007 founding, CBT demonstrates significant technical expertise and

reliability in producing composite airframes for Taiwan's military drones.



| IN DEPTH

Key Findings

Taiwan's Carbon-Based Technology (CBT) has implemented a fully vertically integrated
production system for composite airframes designed for military drone programs,
encompassing everything from resin manufacturing to final assembly. This unique
strategy enhances CBT's supply chain resilience and independence, enabling unified
control over material origins and final product quality, a critical advantage in strategic

defense sectors.

Technical and Clinical Details

CBT's vertically integrated production model offers several key advantages and features:

+ End-to-End Production: The company manages all stages of production internally,
from the formulation and manufacturing of base resins for composites to the molding
of airframe components and the final assembly of drones. This approach significantly
differentiates CBT from conventional OEMs that typically source composite parts from

external suppliers.

o Material Quality Control: By developing and manufacturing its own resins, CBT can
rigorously control the composition, properties, and quality of the materials used. This
optimizes performance parameters such as lightweighting, strength, and durability,

ensuring the high reliability required for military applications.

* Reduced Supply Chain Risk: Minimizing reliance on external suppliers substantially
reduces geopolitical and supply disruption risks. For military applications, a stable

and secure supply of components is paramount.

o Structural Quality and Assembly Accountability: With a single supplier
responsible for all aspects from material to assembly, the risks of structural defects
and assembly errors are significantly lowered. This enhances the overall product

quality and reliability.

Established in 2007, CBT boasts a 19-year track record of manufacturing composite
airframes for Taiwan's military drones, underscoring its deep technical expertise and

accumulated know-how in the field.



Background and Industry Context

In recent years, drone technology has gained increasing military importance, with roles
spanning reconnaissance, surveillance, attack, and logistics support. Lightweighting and
strengthening airframes are crucial for extending drone range, payload capacity, and G-
force tolerance. Composite materials, which offer superior strength-to-weight ratios
compared to metallic alternatives, are indispensable for modern high-performance
drones. Taiwan's geostrategic position makes domestic military technology production
and secure supply chain independence a national security priority. CBT's vertical

integration strategy directly addresses these national requirements.

Strategic Significance and Outlook

CBT's vertically integrated production model is expected to bolster Taiwan's 'non-red
composite supply chain,' reducing reliance on potentially adversarial sources. This
approach could serve as a model for other defense and high-performance aerospace
industries seeking to enhance supply chain resilience and optimize quality control. CBT's
technology and production capabilities are poised to further advance Taiwan's military
drone development, establishing a critical technological advantage in the region.
Furthermore, the expertise gained from such integrated production could be applied to
commercial high-performance drone development, thereby strengthening the overall

industry's competitiveness.

Source: https://www.taiwandrones.com/news/carbon-based-technology-taiwan-non-red-composite-
supply-chain
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#09 Robotis CEO Declares Robot Actuators

Strategically Critical as Semiconductors for the
Physical Al Era

Published September 14, 2026 MK  South Korea

| OVERVIEW

Robotis CEO Kim Byung-soo emphasized that robot actuators will achieve strategic
importance comparable to semiconductors in the era of physical Al. Actuators,
functioning as the joints and muscles of a robot, constitute 40-60% of a humanoid
robot's manufacturing cost. The critical requirements for advanced actuators include
powerful torque for stable task execution combined with effective backdrivability to

absorb impacts, enabling safe and robust operation.



| IN DEPTH

Key Findings

Kim Byung-soo, CEO of Robotis, has articulated a vision where robot actuators will
attain a strategic significance equivalent to that of semiconductors in the unfolding era of
physical Artificial Intelligence. He underscored that actuators, serving as the core
'muscles' and 'joints’ of robotic systems, are the most expensive components in
humanoid robots, often accounting for 40-60% of their total manufacturing cost. This
perspective highlights actuator technology as a foundational pillar for the future robotics

industry and, by extension, societal infrastructure at large.

Technical and Clinical Details

CEO Kim outlined two paramount criteria for superior robot actuators:

o Stable Task Execution via Powerful Torque: For robots to perform precise and
forceful actions, actuators must deliver substantial torque. This capability enables
consistent execution of diverse tasks, such as lifting heavy objects or manipulating
complex tools. In humanoid robots, for instance, high torque output is indispensable

for navigating uneven terrain or collaborating with humans on physical tasks.

» Impact Attenuation through Backdrivability (Flexibility): When a robot encounters
unexpected external forces or collisions, its ability to absorb these impacts and
minimize damage to itself and its surroundings—its 'flexibility' or backdrivability—is
crucial. Actuators with high backdrivability enhance robot safety, facilitating more
secure collaborative environments with humans. This is particularly vital for robots in
close human contact, such as caregiving or service robots, where safety and

reliability are paramount.

These characteristics are achieved through the highly integrated and optimized design of
internal actuator components, including motors, reducers, encoders, and control drivers.
Key to achieving both miniaturization and high torque density are frameless motors and
high-efficiency, precision reducers like harmonic drives, which critically influence overall

performance.



Background and Industry Context

As humanoid robot development accelerates globally, actuator performance directly
dictates the functions robots can perform and their associated costs. Leading humanoid
robots, such as Agility Robotics' Digit and Tesla's Optimus, aim for autonomous
operation in diverse environments, demanding human-like dexterity, balance, and
physical interaction capabilities. All these capabilities are underpinned by high-
performance actuators. Currently, alongside the rapid advancements in Al software, a
hardware bottleneck in actuators for executing Al in the physical world has become
apparent. Consequently, investment and innovation in actuator technology are major

drivers for the growth of the next-generation robotics industry.

Strategic Significance and Outlook

In a society increasingly permeated by physical Al, robot actuators will become a
strategic technology as fundamental as semiconductor chips for data processing. The
development of high-performance actuators will not only enhance robot capabilities but
also open avenues for new services and business models across various sectors,
including smart factories, autonomous vehicles, and healthcare. Future R&D is expected
to focus on further miniaturization, improved energy efficiency, and enhanced durability
and reliability. This technological revolution is an indispensable factor for realizing a

future where humans and robots collaboratively thrive.

Source: https://www.mk.co.kr/en/business/12152416
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#10 POSTECH Unveils Wearable Garments with

Artificial Muscle Fibers to Support South Korea's
Elderly and Disabled

Published September 16, 2026 The Korea Times South Korea

| OVERVIEW

Researchers at Pohang University of Science and Technology (POSTECH) have
unveiled soft wearable garments embedded with artificial muscle fibers, introducing
new robotic assistance technology for South Korea's elderly and disabled. This
innovative wearable aims to reduce physical burdens in care settings and enable
more gentle, natural interactions between robots and patients. This development

marks a significant advancement in the field of assistive technology.



| IN DEPTH

Key Findings

A research team from Pohang University of Science and Technology (POSTECH) has
announced the development of flexible wearable garments integrating artificial muscle
fibers. This represents a significant stride towards next-generation robotic technology
aimed at assisting the physical movements of the elderly and disabled in South Korea.
Unlike traditional rigid exoskeletons, this technology gently conforms to the user's body,
assisting natural movements, thereby reducing physical strain on caregivers and

enhancing the quality of life for users.

Technical and Clinical Details

The wearable garment incorporates several key technological features:

o Artificial Muscle Fibers: Artificial muscle fibers, composed of specialized polymer
materials or composite materials, are strategically embedded within the clothing.
These fibers possess the ability to contract and expand in response to electrical,

thermal, or fluidic stimuli, mimicking human muscle actions.

* Flexible Wearable Design: The garment itself is soft and designed to conform to the
user's body contours, ensuring comfort during prolonged wear. This minimizes

discomfort and restriction when the robot assists patient movements.

o Biocompatibility: Given the potential for direct skin contact, the materials used are
selected for high biocompatibility, minimizing the risk of allergic reactions or skin

irritation.

» Lightweight and Low Power Consumption: Designed for daily use, the overall
system is lightweight and engineered for low power consumption, enabling extended

use.

This technology primarily focuses on assisting movements that the elderly and disabled
often find challenging in daily life, such as walking support, standing up, and lifting arms.
Unlike conventional electric wheelchairs or nursing beds, it specializes in 'assistive'
functions that augment the user's own intent to move, potentially contributing to the

preservation and improvement of residual physical functions.



Background and Industry Context

South Korea faces a rapidly aging society, leading to a growing demand for care and
rehabilitation services. However, caregivers bear significant physical and mental
burdens, and labor shortages are severe. Against this backdrop, there is increasing
expectation for robotic technologies that support the independence of the elderly and
disabled and alleviate caregiver burdens. Previous assistive robots often featured rigid
exoskeleton structures, presenting challenges in terms of wearability, design, and cost.
Flexible wearable robots, such as those announced by POSTECH, have the potential to

overcome these challenges and facilitate broader adoption.

Strategic Significance and Outlook

Wearable garments embedded with artificial muscle fibers could introduce a new
paradigm shift in the field of assistive robotics. Future research and development will

likely focus on:

o Performance Improvement: Further enhancing the power density, response speed,

and durability of artificial muscle fibers.

 Intelligent Control: Developing Al control algorithms that can more accurately

interpret user intent and provide optimal, natural assistance at the right time.

» Diversification of Design and Functionality: Creating diverse designs that cover
not only specific body parts but also the entire body, and developing products that

integrate multiple functions.

o Cost Reduction and Mass Production: Optimizing manufacturing processes to

provide advanced technology at a more affordable price point.

If commercialized, this technology is expected to enable the elderly and disabled to lead
longer, more active lives, significantly contributing to solving social issues in the care
sector. It also holds potential for broader applications in sports assistance and labor

support.

Source: https://www.koreatimes.co.kr/southkorea/health/20260916/next-gen-robots-step-in-to-assist-
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#11 Skild Al Leverages NVIDIA Physical Al to Teach
Robots New Tasks from a Single Video, Achieving
Over 7x Success Rate Improvement

Published September 10, 2026 NVIDIA USA
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| OVERVIEW

Skild Al has unveiled its "S1 Robot Foundation Model," utilizing NVIDIA's Physical Al
technology to enable robots to learn new tasks from a single video demonstration.
This model employs "in-context learning," allowing robots to understand and execute
tasks without weight updates or task-specific post-training. It achieved a more than 7x
improvement in success rates for novel multi-stage tasks compared to prior Al
systems, transitioning from real-world demonstration to autonomous execution in just

11 minutes. This marks a significant leap in robot versatility and rapid task acquisition.



| IN DEPTH

Key Findings

Skild Al has announced its groundbreaking "S1 Robot Foundation Model," which
integrates NVIDIA's Physical Al to enable robots to learn complex new tasks from a
single video demonstration. This innovative model demonstrated a remarkable
improvement, achieving over a 7x increase in success rates for novel multi-stage tasks
compared to traditional Al systems, and showcased the ability to transition from a real-

world demonstration to autonomous execution in just 11 minutes.

Technical / Clinical Details

* S1 Robot Foundation Model: Developed by Skild Al, this model is built upon
NVIDIA's Physical Al technology and is specifically designed to empower robots to

learn complex, multi-stage tasks from a single video input.

* In-Context Learning: The core of this technology is "in-context learning," where the
model directly interprets the demonstrated task from the input video and generates
an execution plan. Unlike conventional machine learning approaches, it does not
require iterative weight updates or task-specific fine-tuning, streamlining the learning

process significantly.

¢ Performance Enhancement: The model has been reported to achieve more than a
7x improvement in success rates for new, multi-stage tasks when compared to
previous Al systems. This enhancement indicates a greater capability for robots to

adapt quickly to unfamiliar environments and diverse task requirements.

+ Rapid Deployment: Skild Al's team successfully demonstrated that a robot could
move from a live video demonstration to autonomously performing the task in as little
as 11 minutes. This rapid deployment capability addresses a major bottleneck in the

practical application and scaling of robotic systems.



Background & Context

Historically, teaching robots new tasks has been a laborious process, demanding
extensive data collection, time-consuming training, and often specialized programming.
This overhead has been a significant barrier to deploying robots in environments that
require flexibility, such as manufacturing, logistics, and service industries, where tasks
are diverse and frequently change. Physical Al, particularly through techniques like in-
context learning, offers a solution by enabling robots to learn and adapt more human-
like, from minimal information. This advancement is crucial for bridging the gap between
Al research and practical, scalable industrial deployment, especially for complex

manipulation tasks in manufacturing.

Strategic Significance & Outlook

The Skild Al S1 model is poised to redefine standards in the physical Al domain by
dramatically enhancing robot versatility and ease of deployment. This technology will
allow businesses to substantially reduce the time and cost associated with
reprogramming robots, enabling faster implementation of new automation solutions. In
the future, it is expected to accelerate the adoption of "learning robots" across various
applications, from consumer robotics to industrial automation, where robots can learn
and adapt complex behaviors from single visual inputs. This represents a critical step
towards increasing the flexibility and efficiency of human-robot collaboration and

unlocking new possibilities for intelligent autonomous systems.

Source: https://blogs.nvidia.com/blog/skild-ai-s1-physical-ai/
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#12 Cross-Embodiment Foundation Framework "X-
WBC" for Humanoid Whole-Body Control Unveiled,
Demonstrated Across 9 Simulations and 4 Real Robots

Published September 15, 2026 arXiv Unknown

| OVERVIEW

A cross-embodiment foundation framework, "X-WBC," has been developed to scale
whole-body control for humanoid robots towards general deployment. This framework
separates the relatively shared semantics of human motion from embodiment-specific
physical execution. Experiments across nine simulated embodiments and four
physical robots demonstrated that joint training improves tracking and that learned
policies maintain competitiveness beyond the training corpus. This innovation

streamlines the application of control models to a wide range of humanoid robots.



| IN DEPTH

Key Findings

A new cross-embodiment foundation framework, "X-WBC," has been unveiled, designed
to scale whole-body control for humanoid robots towards general deployment. This
framework enables application across diverse humanoid robot platforms by decoupling
the relatively shared semantics of human motion from the embodiment-specific physical

execution logic of each robot.

Technical / Clinical Details

¢ Cross-Embodiment Foundation Framework: X-WBC aims for a single control
policy to be applicable across multiple distinct humanoid robot platforms. This
approach significantly reduces the effort and cost associated with developing

individual control systems for each robot.

+ Decoupling Semantics and Physical Execution: The core of the framework lies in
its clear distinction between the general semantics of human movements (e.g.,
walking, arm waving) and how a specific robot's joints and motors physically achieve
those movements (embodiment-specific execution). This allows the model to
simultaneously maintain generalized action planning and optimize its realization for

each particular robot.

» Performance Validated Through Extensive Experiments: The research validated
X-WBC's effectiveness across robot embodiments in nine different simulation
environments and on four real-world humanoid robots, including Agility Robotics'
Digit.

o Superiority of Joint Training: These experiments demonstrated that co-training
across multiple embodiments leads to improved tracking performance for individual
robots. Furthermore, the learned control policies maintained high competitiveness
even beyond the specific robot types used for training, suggesting a degree of

generalization capability to unseen robots.



Background & Context

While humanoid robot development is advancing rapidly, reusing control software across
robots with varying designs and physical characteristics has been a significant
challenge. Developing control algorithms tailored to each robot platform is resource-
intensive and time-consuming. Cross-embodiment approaches like X-WBC aim to
address this fragmentation, removing a major bottleneck in the evolution of robot Al. This
represents a crucial step toward a future where diverse humanoid robots can be widely

utilized in homes and industries.

Strategic Significance & Outlook

X-WBC has the potential to accelerate the commercial deployment of humanoid robots
by enhancing the generalizability and scalability of whole-body control. This framework
will allow robot developers to efficiently adapt existing learned policies rather than
building control systems from scratch with each new hardware introduction. In the future,
the ability for humanoid robots across various platforms to perform increasingly complex
and diverse tasks using a common intelligence foundation will significantly expand their

adoption and application scope.

Source: https://arxiv.org/html/2609.15213v1
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#13 Harvard and Georgia Tech Release "RLE-Bench™
to Evaluate Al's Capability in Designing and
Controlling Physical Robots

Published September 17, 2026  Harvard John A. Paulson School of Engineering and Applied
Sciences (SEAS) and Georgia Tech School of Computational Science and Engineering USA

| OVERVIEW

Researchers from Harvard University and Georgia Tech have released "RLE-Bench,"
an open-source evaluation tool to test how effectively Al coding agents can design
and operate physical robots. This benchmark measures the performance of robot
learning engineer Al systems across four key areas: interactive control, policy
development, perception and estimation, and mechanical design. The introduction of
RLE-Bench facilitates objective evaluation and advancement of Al engineering

capabilities for complex physical systems.



| IN DEPTH

Key Findings

Researchers from Harvard John A. Paulson School of Engineering and Applied Sciences
(SEAS) and Georgia Tech's School of Computational Science and Engineering have
released "RLE-Bench," an open-source evaluation tool designed to test how well Al
coding agents can design and operate physical robot systems. This represents the first
comprehensive benchmark to objectively measure Al engineering capabilities for

physical systems.

Technical / Clinical Details

» Purpose of RLE-Bench: RLE-Bench was developed to systematically evaluate the
capabilities of Al systems as "robot learning engineers"—that is, their ability to
design, control, and refine robots that function effectively in complex physical

environments.

o Evaluation Domains: The benchmark assesses the performance of Al coding

agents across four broad categories:

o Interactive Control: The robot's ability to dynamically interact with its physical

environment.

o Policy Development: The capacity to generate and optimize behavioral

strategies to accomplish specific tasks.

o Perception and Estimation: The ability to interpret sensor data, understand the

environment, and estimate relevant states.

o Mechanical Design: The skill to optimize and design the physical structure and

configuration of a robot.

» Benefits of Open Source: Being open-source, RLE-Bench allows researchers and
developers worldwide to utilize this tool to fairly compare their Al models and
accelerate progress. A common evaluation framework promotes collaboration and

innovation across the broader Al robotics community.



Background & Context

While Al has driven significant advancements in software development automation, the
design and engineering of robotic systems that interact directly with the physical world
remain complex, human-intensive processes. The ability for Al to autonomously design
robots and generate control code is considered one of the ultimate goals of "Al
engineers." However, a standardized benchmark to objectively and comprehensively
evaluate this capability has been lacking. RLE-Bench fills this gap, providing an essential

tool for measuring how Al performs in the physical world.

Strategic Significance & Outlook

The introduction of RLE-Bench is expected to profoundly influence research and
development in Al robotics. Through this benchmark, researchers can identify the
strengths and weaknesses of Al coding agents, thereby accelerating the development of
more robust and intelligent autonomous robotic systems. In the future, as Al automates
more aspects of the robot development process, from complex mechanical design to
control algorithm generation, it is anticipated to shorten product development cycles,
foster innovation, and contribute to the creation of novel robotic applications across

various industries.

Source: https://seas.harvard.edu/news/can-your-ai-engineer-robot
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#14 AppScale Blog Releases 2026 Vision-Language-
Action (VLA) Foundation Model Architecture Guide,
Comparing Four Leading Models

Published September 11, 2026 AppScale Blog Unknown

| OVERVIEW

The AppScale Blog has published a 2026 architecture guide for Vision-Language-
Action (VLA) foundation models, targeting robotics engineers and ML platform leads.
The guide provides a comparative analysis of four prominent VLA models—
OpenVLA, NVIDIA GROOT N1, Google DeepMind Gemini Robotics 1.5, and Physical
Intelligence pi0.5—across dimensions such as openness, action decoders, system
partitioning, and training data. This comparison offers crucial insights for selecting

and implementing VLA models, accelerating the evolution of robot Al.



| IN DEPTH

Key Findings

The AppScale Blog has released its 2026 architecture guide for Vision-Language-Action
(VLA) foundation models, specifically targeting robotics engineers and ML platform
leads. This comprehensive guide provides a detailed comparative analysis of four
leading VLA models, offering critical information for industry professionals to formulate

optimal model selection and implementation strategies.

Technical / Clinical Details

¢ VLA Foundation Models Under Comparison: The guide selects and thoroughly
examines the architecture and functionalities of the following four VLA foundation

models:

(¢]

OpenVLA: An initiative driven by the open-source community.

o

NVIDIA GROOT N1: A high-performance model provided by NVIDIA.

[¢]

Google DeepMind Gemini Robotics 1.5: Represents advanced research

outcomes from Google DeepMind.

o

Physical Intelligence pi0.5: A model specialized in physical intelligence.

o Comparison Criteria: These models are analyzed based on several key aspects:

o Openness: The extent to which the model's code, data, and training processes

are made public.

o Action Decoder: How the model interprets generated actions and translates them

into specific robot movements.

o System Partitioning: How the model internally structures and coordinates

various stages of cognition, planning, and execution.

o Training Data: The types and scale of data (e.g., visual, linguistic, action logs)

used to train each model.

» Purpose of the Architecture Guide: The guide provides a framework for developers
to understand the strengths and weaknesses of each VLA model, enabling them to
select the most suitable solution based on their specific robot application

requirements.



Background & Context

Vision-Language-Action (VLA) models represent the next generation of Al technology in
robotics, enabling robots to integrate visual information and natural language instructions
to perform complex tasks in the physical world. These foundation models hold the
potential to break through the limitations of conventional, task-specific robot
programming, paving the way for autonomous systems with high versatility and
adaptability. However, with the emergence of diverse models, understanding their
respective characteristics, performance, and practical deployment challenges has

become essential for industry stakeholders.

Strategic Significance & Outlook

This architecture guide from the AppScale Blog will be a vital resource for enhancing the
transparency of VLA models and accelerating research and commercial deployment in
the field of robot Al. Developers can use this information to design and build more
efficient and effective robotic systems. The further evolution of VLA models is expected
to boost robot capabilities across a wide range of sectors, including manufacturing,
logistics, healthcare, and domestic robotics, contributing to the realization of more

advanced human-robot collaboration.

Source: https://appscale.blog/en/blog/vision-language-action-models-robotics-foundation-model-
architecture-2026
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#15 Motus2 Integrates Tactile Feedback and Self-
Evolving General World Model, Enhancing Dexterous
Manipulation Success by 12.5 Points

Published September 10, 2026 alphaXiv Unknown

| Motus2 ~ e

o oy

| OVERVIEW

Motus2, a self-evolving general world model for dexterous manipulation, has been
introduced. This model integrates tactile feedback with a global auto-regression
memory, enabling robots to "remember" objects and understand contact forces
beyond visual perception. Experiments showed Motus2 significantly outperformed
imitation learning, with the tactile expert improving success rates by 12.5 points
specifically in contact-rich tasks like "tearing paper." This advancement substantially

enhances robot reliability and versatility in precision operations.



| IN DEPTH

Key Findings

The "Motus2" model, a self-evolving general world model designed for dexterous
manipulation, has been announced. This model integrates tactile feedback with a global
auto-regression memory, allowing robots to gain a deeper understanding of object
interactions. This approach leads to a significant performance improvement compared to
imitation learning, specifically enhancing success rates by 12.5 points in contact-rich

tasks such as "tearing paper."

Technical / Clinical Details

» Self-Evolving General World Model: Motus2 internally represents the dynamics of
the physical world, enabling robots to make predictions and plan for task execution.
This "self-evolving" characteristic means the model can continuously improve its

internal representations through experience.

» Integration of Tactile Feedback: The model actively utilizes feedback from tactile
sensors in addition to visual information. This allows the robot to perceive crucial
details like pressure, slip, and friction during object grasping, leading to more delicate
and robust operations. This is particularly vital for contact-dependent tasks (ee.g.,

handling soft objects, utilizing friction) where visual information alone is insufficient.

* Global Auto-Regression Memory: Motus2 incorporates a global auto-regression
memory, which enables it to retain and leverage past experiences and object-related
information over the long term. This allows the robot to "remember" the
characteristics of objects and manipulation techniques it has learned, efficiently

transferring knowledge to new situations or similar objects.

o Superiority Over Imitation Learning: Experimental results demonstrated that
Motus2 significantly outperforms traditional imitation learning (a method where robots
learn actions directly from human demonstrations). Specifically, in tasks requiring
precise contact force control, such as "tearing paper," Motus2, leveraging tactile
feedback, achieved a 12.5-point increase in success rate, clearly validating its

effectiveness.



Background & Context

Advanced robotic manipulation is a key enabler for automation across many sectors,
including manufacturing, logistics, and services. However, enabling robots to handle
objects with human-like dexterity, especially when performing complex, contact-rich
tasks, has been a long-standing challenge. Conventional robots have primarily relied on
visual information for task execution, which is often insufficient for accurately
understanding physical interactions with objects. Motus2 addresses this gap by
integrating tactile information and constructing a self-evolving world model, marking a

significant step towards robots exhibiting higher levels of intelligence and dexterity.

Strategic Significance & Outlook

Self-evolving, tactile-integrated world models like Motus2 will significantly enhance
robots' dexterous manipulation capabilities, promoting their deployment in more complex
and uncertain environments. This will allow robots to perform more reliably in a wide
range of applications, including precision assembly in industrial settings, surgical
assistance in healthcare, and daily task support in homes. In the future, Motus2's
technology is expected to serve as a crucial foundation for realizing "general-purpose
robots" that can autonomously learn and adapt to new tasks without direct human

intervention.

Source: https://www.alphaxiv.org/abs/2608.30237
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#16 Agility Robotics Launches Al-Powered Digit 5

Humanoid Robot, Enabling Barrier-Free Collaborative
Work at Scale

Published September 15, 2026  Agility Robotics USA

| OVERVIEW

Agility Robotics has unveiled Digit 5, its next-generation general-purpose humanoid
robot, designed for large-scale collaborative work with humans without physical
safety barriers. This marks a significant advance as Digit 5 is the company's first
humanoid capable of autonomously ensuring safety in human-centric environments
using proprietary Al algorithms and multi-sensor technology. The robot's ability to
operate safely alongside people will revolutionize automation in warehouses and
manufacturing, boosting flexibility and efficiency by eliminating traditional industrial

safety constraints.



| IN DEPTH

Key Findings

Agility Robotics has announced Digit 5, a next-generation general-purpose humanoid
robot designed to perform large-scale collaborative tasks safely alongside humans
without the need for physical safety barriers. This achievement represents Agility's first
humanoid robot capable of seamless integration into human-centric environments such

as warehouses and manufacturing floors.

Technical / Clinical Details

The Digit 5 integrates proprietary Al algorithms with multiple advanced sensor
technologies, allowing it to continuously monitor its surroundings for human presence.
Upon detecting potential collision risks, the robot autonomously performs avoidance
maneuvers, ceases operation, or adopts a seated posture to ensure human safety. This
cooperative safety feature eliminates the need for traditional physical safety cages
around industrial robots, significantly enhancing operational flexibility. Digit 5 is optimized
for tasks requiring close human interaction, such as material handling and picking in
logistics warehouses, or as an assistant on manufacturing lines, thereby accelerating

robot deployment in areas previously challenging to automate due to safety concerns.

Background & Context

While humanoid robotics technology has seen rapid advancements, ensuring safety and
natural collaboration with humans has remained a significant hurdle. Conventional
industrial robots, due to their high speed and power, typically require physical safety
fences to prevent human injury, which in turn restricts their operational range and
flexibility. Digit 5's "barrier-free collaborative work" capability addresses this long-
standing limitation, made possible by advancements in Physical Al. This breakthrough
paves the way for robots to integrate more naturally into human environments,

contributing to enhanced productivity across industries.



Strategic Significance & Outlook

Digit 5 is expected to make substantial contributions to addressing labor shortages and
improving operational efficiency in sectors like warehousing, logistics, and
manufacturing. Given the global challenges of labor scarcity driven by e-commerce
growth and aging populations, safe human-robot collaboration offers a powerful solution.
In the future, further enhancements in autonomous task execution for more complex
scenarios and improved human-robot communication capabilities are anticipated,
potentially expanding its applications into diverse service industries and even home

environments.

Source: https://www.agilityrobotics.com/content/agility-unveils-digit-5-humanoid-robot-built-for-

cooperatively-safe-work-at-scale
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#17 Unitree Robotics Unveils 6-Billion-Parameter
UnifoLM-WLA-1.0 Foundation Model for Next-Gen
Humanoid Robots

Published September 11, 2026  Unitree Robotics (GitHub)  China

I  —

| OVERVIEW

Unitree Robotics has released UnifoLM-WLA-1.0, a 6-billion-parameter foundation
model for humanoid robots, on GitHub, significantly advancing spatial perception and
understanding. Trained on approximately 2,500 hours of high-quality real-robot data,
the model can coordinate 64 diverse tasks, from desktop to full-body manipulation,
using a single architecture. This breakthrough dramatically expands the versatility
and real-world applicability of humanoid robots, setting a new benchmark for general-

purpose robotic intelligence.



| IN DEPTH

Key Findings

Unitree Robotics has open-sourced UnifoLM-WLA-1.0, a next-generation general-
purpose humanoid robot foundation model with 6 billion parameters, on GitHub. This
model achieves a groundbreaking improvement in robot spatial perception and
understanding, built upon extensive general multimodal perception-understanding data

and interaction-centric world modeling.

Technical / Clinical Details

UnifoLM-WLA-1.0 has been meticulously trained on approximately 2,500 hours of high-
quality real-robot data. This extensive training enables the model to effectively
coordinate 64 diverse tasks, ranging from intricate desktop manipulation to complex full-
body movements, all within a single model architecture. Unlike previous models that
were often specialized for narrow tasks, UnifoLM-WLA-1.0's high versatility and
robustness, derived from real-world data, promise wide-ranging applications in various
physical environments. These applications include complex object manipulation,
assembly operations, and collaborative tasks with humans. This model stands as a
testament to the advancements in Physical Al, providing a robust foundation for robots to

operate more autonomously and efficiently in complex settings.

Background & Context

For a long time, the field of robotics has been dominated by task-specific systems.
However, there has been a growing demand for highly versatile Al models to cope with
the complex and unpredictable nature of real-world environments. UnifoLM-WLA-1.0 fills
this gap by combining large datasets with advanced modeling techniques to enhance
robots' ability to adapt and learn in diverse situations. This development mirrors the
success of large language models in Al, extending their profound impact to robotics and

significantly boosting robot intelligence.



Strategic Significance & Outlook

The introduction of UnifoLM-WLA-1.0 marks a pivotal step towards the widespread
adoption of humanoid robots across various industries, services, and even domestic
settings. Its open-source release will empower researchers and developers to build more
sophisticated applications and functionalities, thereby accelerating innovation across the
entire robotics ecosystem. In the future, such foundation models are poised to become
standard tools for robots to understand and interact with the physical world in a human-
like manner, significantly advancing the commercialization and practical deployment of

robotic technologies.

Source: https://github.com/unitreerobotics/unifolm-wla
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#18 Kinova White Paper Defines Dual-Arm Robotics
and Haptic Telepresence as Foundation for Physical Al

Published September 16, 2026 Kinova Canada

| OVERVIEW

Kinova has published a white paper asserting that dual-arm robotics is fundamental
to the future of Physical Al. The paper highlights haptic-feedback-enabled
telepresence as the most reliable method for generating the crucial real-world data
required by Physical Al models. This approach is positioned as key to enabling robots
to learn and adapt to complex physical interactions, offering a definitive direction for

future Physical Al development.



| IN DEPTH

Key Findings

A new white paper by Kinova posits that dual-arm robotics forms the indispensable
foundation for shaping the future of Physical Al. It specifically concludes that
telepresence with haptic feedback is the most reliable method for gathering the real-
world data essential for training Physical Al models. This represents a significant
contribution, providing a clear strategic direction for data acquisition to ensure Physical

Al functions effectively in real-world scenarios.

Technical / Clinical Details

Dual-arm robots, by mimicking human bimanual coordination, achieve high flexibility and
dexterity in complex manipulations and environmental interactions. The addition of
haptic feedback allows operators to perceive forces and tactile sensations in real-time.
This haptic information, transmitted via a telepresence system, enables operators to
control robots with greater intuition and precision. The data generated through this
process—including robot movements, force applications, and environmental contact
information—is critically important for training Physical Al models. High-quality real-world
data is fundamental for Al to understand physical laws and adapt to unforeseen
situations. This technology has the potential to dramatically enhance robot capabilities in
scenarios where direct human intervention is impossible, such as precision surgery in

medical fields or complex tasks in disaster zones.

Background & Context

Physical Al, which refers to robots' ability to understand and autonomously act within the
physical world, critically depends on vast and diverse real-world data for its
development. However, efficiently and safely collecting this type of data has been a long-
standing challenge. Relying solely on simulation data often proves insufficient to capture
the full complexity and uncertainty of real environments, leading to robots
underperforming in practical applications. Kinova's proposition offers a concrete solution
to bridge this "real-world data gap" through human-in-the-loop telepresence, suggesting

a new phase in Physical Al research and development.



Strategic Significance & Outlook

The direction outlined in this white paper indicates that dual-arm robots and
telepresence technology will play a central role in the training and deployment of
Physical Al. In the future, the integration of more advanced haptic feedback systems with
Al models will enable robots to achieve greater autonomy while allowing humans to
monitor and intervene remotely, ensuring safer and more reliable operations. This
expansion of robotic applicability across various sectors, including healthcare,
manufacturing, exploration, and disaster response, could ultimately lead to a "cyborg
future" where human capabilities are extended into the physical world. Investors and
engineers should closely watch advancements in data acquisition technologies and

robotic hardware in this domain.

Source: https://www.kinovarobotics.com/resource/dual-arm-robotics-and-the-future-of-physical-ai
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#19 Bedrock Robotics Achieves Large-Scale

Supervised Autonomous Excavation with Aftermarket
LiDAR, GPS, and Camera Package

Published September 16, 2026  Progressive Policy Institute  USA

| OVERVIEW

Bedrock Robotics successfully completed the industry's largest-scale supervised
autonomous excavation using its "Bedrock Operator" package, which retrofits
excavators and bulldozers with LIDAR, GPS, and cameras. This achievement clearly
demonstrates the potential of Physical Al to enhance worker productivity through
autonomous machinery. Concurrently, LG and NVIDIA announced an Al factory
partnership, integrating NVIDIA's robotics and physical models into LG's

PhysicalWorks platform, accelerating industrial applications of Physical Al.



| IN DEPTH

Key Findings

Bedrock Robotics has successfully completed the largest-scale supervised autonomous
excavation in the industry by deploying its "Bedrock Operator" package, which retrofits
existing excavators and bulldozers with LIDAR sensors, GPS, and cameras. This
achievement demonstrates the potential of Physical Al to accelerate the adoption of
autonomous machinery in the construction industry and dramatically improve labor

productivity.

Technical / Clinical Details

The "Bedrock Operator" is a comprehensive sensor package designed to transform
existing heavy equipment into autonomous robots. LIDAR sensors provide highly
accurate 3D environmental mapping, GPS offers precise localization, and cameras
deliver visual information. These sensor data are integrated and analyzed by Al
algorithms, enabling excavators and bulldozers to autonomously perform complex
digging operations. This process operates under a "supervised autonomy" model, where
human operators remotely monitor the machines, ensuring both safety and efficiency. By
automating excavation tasks traditionally dependent on skilled labor, the technology is
expected to reduce labor costs, shorten project timelines, enable 24/7 operations, and
minimize human error. Furthermore, the partnership between LG and NVIDIA involves
integrating NVIDIA's advanced robotics and physical models (Isaac, Cosmos, GROOT)
into LG's "PhysicalWorks" robot platform, signifying a growing trend of applying Physical

Al technologies to automate and optimize entire factory operations.

Background & Context

The construction industry faces significant challenges, including a shortage of skilled
labor and the pressing need for productivity improvements. Physical Al is emerging as a
powerful solution to these issues, with autonomous heavy machinery at its core. While
previous automation technologies had limited capabilities, the evolution of LiDAR and
high-performance Al is enabling autonomous operations in dynamic and unpredictable
environments like construction sites. Bedrock Robotics' success demonstrates a
pathway to achieving efficient automation by leveraging existing infrastructure without
requiring expensive new equipment. This is a critical factor for promoting widespread

adoption of Physical Al in the field while keeping initial investment costs manageable.



Strategic Significance & Outlook

Bedrock Robotics' technology is poised to significantly transform construction sites.
Autonomous excavation directly leads to more efficient infrastructure projects, enhanced
safety, and reduced costs. In the future, even more advanced autonomous heavy
machinery may emerge, potentially enabling fully unmanned operations. The evolution of
Physical Al is expected to extend beyond construction to other labor-intensive sectors
such as agriculture, mining, and disaster recovery, fundamentally improving worker
safety and productivity. The entry of major players like LG and NVIDIA clearly indicates
that Physical Al is transitioning from a research phase to concrete industrial applications,

and investment and innovation in this field are projected to accelerate further.

Source: https://www.progressivepolicy.org/the-physical-ai-state-of-play/
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#21 FAA's New Mosaic Rule Streamlines Certification
for Recreational eVTOLSs, Opening Doors for Personal
Air Mobility

Published September 10, 2026  Aviation Week USA

| OVERVIEW

The FAA's new Light Sport Aircraft rule, 'Mosaic' (Part 22), is revolutionizing the
certification process for recreational electric vertical takeoff and landing (eVTOL)
aircraft. The Airplane Farm, founded by veteran aircraft designer Mark Betts, plans to
self-certify three personal eVTOL concepts, including Harvest and Storm, under the
new 'powered-lift aircraft' category. This initiative is expected to create new
opportunities for light-sport aircraft certification and sport pilot licenses, accelerating

the mainstream adoption of eVTOL technology.



| IN DEPTH

Key Findings

The U.S. Federal Aviation Administration (FAA) has introduced a new rule for Light Sport
Aircraft (LSA), dubbed 'Mosaic' (or Part 22), which significantly streamlines the
certification pathway for recreational electric vertical takeoff and landing (eVTOL)
aircraft. In response to this regulatory simplification, The Airplane Farm, led by veteran
aircraft designer Mark Betts, is planning to self-certify three personal eVTOL concepts,
including 'Harvest' and 'Storm,' under the new 'powered-lift aircraft' category. This
development signals a potential shift towards easier market entry for eVTOLSs, bypassing

the more stringent and costly conventional aircraft certification processes.

Technical / Clinical Details

The Mosaic rule expands the weight limits for LSAs and allows for the inclusion of more
complex aircraft systems within the LSA category. Consequently, eVTOLs developed by
The Airplane Farm will be able to enter the market through self-certification, where
manufacturers attest to meeting safety and performance standards, rather than requiring
direct type certification from the FAA. This approach is poised to substantially reduce
development costs and timelines. The company's Harvest and Storm eVTOLs feature
designs that combine electric propulsion with vertical take-off and landing capabilities,
aiming to make personal flight more accessible. While self-certification places the onus
on manufacturers to ensure product safety and performance, it simultaneously alleviates

the FAA's review burden, thereby accelerating the adoption of new technologies.

Background & Context

Historically, the aircraft certification process has been a major time and cost impediment,
particularly for emerging aircraft categories like eVTOLs. This high barrier has hindered
the growth of the personal eVTOL market. The FAA's Mosaic rule seeks to address this
issue by broadening the LSA category. This regulatory change will enable aircraft
manufacturers to bring products to market more swiftly, fostering innovation. Moreover,
existing sport pilots will gain the ability to operate a wider range of higher-performance
LSAs, expanding recreational aviation options. This regulatory reform is critical for
stimulating innovation within the aviation industry and laying the groundwork for future

personal air transportation systems.



Strategic Significance & Outlook

Should The Airplane Farm's eVTOLs successfully achieve self-certification under the
Mosaic rule, it would establish a powerful precedent for other eVTOL developers. This
could encourage more companies to enter the personal eVTOL market, leading to
increased product diversity and price competition. The accelerated proliferation of
recreational eVTOLs might also influence the broader deployment of urban air mobility
(UAM) and other advanced air mobility applications in the future. However, the success
of the self-certification model will critically depend on manufacturers' stringent quality
control and safety assurance, with the FAA closely monitoring market developments.
This regulatory shift represents a significant step towards the democratization of aviation

technology and the formation of new air transport ecosystems.

Source: https://aviationweek.com/business-aviation/aircraft-propulsion/faas-mosaic-unleashes-minimalist-

approach-recreational-evtol
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#23 University of Delaware Develops Medical Micro-
Robots for Precise Drug Delivery and In-Vivo Tracking

Published September 10, 2026  College of Education & Human Development (University of
Delaware) USA

| OVERVIEW

The Das Lab at the University of Delaware has developed medical micro-robots
capable of navigating biological environments and precisely delivering therapies to
target locations. These micro-robots hold promise for applications such as tracking
visual complications from sickle cell disease, tissue engineering, artificial organ
development, and cancer research. The team has also created a low-cost, portable

control system, significantly improving access to micro-robotics research and training.



| IN DEPTH

Key Findings

The Das Lab at the University of Delaware has successfully developed medical micro-
robots designed to autonomously navigate minuscule environments within the body and
accurately deliver therapeutic agents to diseased sites. This innovative technology has
the potential to revolutionize in-vivo drug delivery, dramatically enhancing the efficacy of
existing treatments. It offers a novel therapeutic approach for conditions that were
previously difficult to access or posed concerns regarding systemic side effects from

traditional drug administration.

Technical / Clinical Details

The developed micro-robots, despite their diminutive size, possess the ability to
efficiently propel through specific biological environments such as blood vessels and
interstitial fluids. Their movement is precisely controlled by non-invasive external stimuli,
including magnetic fields or ultrasound, maximizing their accuracy in reaching target
locations. Applications are diverse: for instance, they aim to real-time track and detect
early abnormalities in visual complications arising from retinal vascular issues in sickle
cell disease patients. In tissue engineering, these robots are expected to deliver stem
cells or growth factors to specific tissue sites, improving the efficiency of regenerative
medicine. In cancer research, direct delivery of chemotherapeutic agents to tumor cells
could minimize side effects while maximizing therapeutic efficacy. Furthermore, the Das
Lab has engineered a low-cost, portable control system for these micro-robots, making
this cutting-edge technology more accessible for a broader range of researchers and

medical professionals for both research and training purposes.

Background & Context

Conventional drug delivery systems, primarily oral medications or systemic injections,
often result in widespread drug distribution throughout the body, leading to low target site
efficacy and frequent side effects on healthy tissues. Delivering drugs to microscopic
lesions or sites protected by barriers like the blood-brain barrier has been particularly
challenging. Targeted delivery by micro-robots presents a potent solution to overcome
these issues, addressing long-standing problems in the medical field. This technology is
closely linked to advancements in personalized and precision medicine, enabling

optimal, patient-specific treatments.



Strategic Significance & Outlook

The evolution of this medical micro-robot technology is poised to impact numerous
aspects of healthcare, from diagnosis to treatment. Future prospects include real-time in-
body diagnostics, minimally invasive surgical assistance, and enhancements in artificial
organ functionality. For example, micro-robots equipped with embedded sensors could
continuously monitor biological markers within the body, detecting early signs of disease.
For commercialization, challenges such as further improving biocompatibility,
establishing scalable manufacturing processes, and long-term safety evaluations
remain. Nevertheless, the Das Lab's achievements represent a critical step with the
potential to transform future medical practices, offering immeasurable value to the

pharmaceutical industry, medical device sector, and patients alike.

Source: https://www.cehd.udel.edu/tiny-robots-big-questions/
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#24 China Unveils Lunar Intelligent Robot Technology
Development Roadmap: Tracing Evolution from Weak
to General Intelligence

Published September 10, 2026  EurekAlert! (China Academy of Launch Vehicle Technology)
China

| OVERVIEW

A research team led by Wang Xiaowei from the China Academy of Launch Vehicle
Technology has systematically elucidated the development requirements and
progress of lunar intelligent robot technology. Based on milestones in human lunar
exploration, their study presents a roadmap categorizing lunar robot evolution into
'Program Era' and 'Intelligent Era," with the latter further subdivided into three levels:
weak intelligence, intelligence, and general intelligence. The integration of emerging
technologies like Al is highlighted as a critical bottleneck for supporting future large-

scale lunar exploration.



| IN DEPTH

Key Findings

A research team led by Wang Xiaowei from the China Academy of Launch Vehicle
Technology (CALT) has published a detailed analysis outlining the comprehensive
development requirements and current research progress for lunar intelligent robot
technology. This seminal study, grounded in historical milestones of human lunar
exploration, clearly delineates the roadmap for lunar robot technology into two main
phases: the 'Program Era' and the 'Intelligent Era.' Notably, the 'Intelligent Era' is further
subdivided into three levels—'weak intelligence,' 'intelligence,' and 'general
intelligence'—indicating that the integration of emerging technologies such as Al is the

most crucial technical challenge for the success of future large-scale lunar missions.

Technical / Clinical Details

The research team has identified specific technical requirements for lunar intelligent
robots, considering unique challenges such as extreme temperature fluctuations, harsh
radiation environments, microgravity, and communication delays associated with remote
control from Earth. Robots of the 'Program Era' are described as possessing relatively
simple autonomy, operating according to predefined tasks and routes. In contrast, the

'Intelligent Era' envisions a progressive evolution through the following stages:

+ Weakly Intelligent Robots: Possess limited environmental perception and basic
adaptive capabilities for unexpected situations, still requiring relatively frequent

intervention from Earth.

¢ Intelligent Robots: Equipped with more advanced environmental understanding,
decision-making, and problem-solving abilities, capable of autonomously performing
complex scientific exploration and infrastructure construction tasks. Real-time

situational assessment via Al algorithms is key.

¢ Generally Intelligent Robots: The ultimate goal, demonstrating learning and
adaptive capabilities equal to or superior to humans, capable of fully autonomously
handling diverse tasks in unpredictable lunar environments. These robots would form

the core of complex human-robot collaboration and long-duration outpost missions.



The roadmap identifies technologies such as Al, machine learning, advanced sensor
fusion, energy management, and material science as critical elements for overcoming

bottlenecks at each evolutionary stage.

Background & Context

Lunar exploration extends beyond mere scientific inquiry, representing a strategic
frontier where nations aim for space resource utilization and the construction of long-
term human bases. China has rapidly advanced its presence in this field with successes
in the Chang'e Program, including lunar landings and sample returns. However, to
establish large-scale infrastructure and enable sustainable human activity on the Moon
in the future, highly autonomous robotic technology capable of independent decision-
making and task execution without constant Earth command is indispensable. This
research addresses this necessity, clearly defining the role of robotic technology within

China's space development strategy.

Strategic Significance & Outlook

The roadmap presented in this study clearly indicates the direction of China's future
research and development in lunar exploration, making it a noteworthy achievement in
the international space race. Advances in Al technology will dramatically improve the
autonomy of lunar robots, enabling operations during periods when human intervention
is impossible or in hazardous areas. In the future, these intelligent robots are expected
to serve as human 'extensions' in lunar base construction, resource extraction, scientific
experimentation, and even other planetary exploration missions. If technological
development proceeds according to this roadmap, large-scale and sustainable human

activity on the Moon may become a reality sooner than previously anticipated.

Source: https://www.eurekalert.org/news-releases/1143393
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#25 U.S. Transportation Secretary Launches Federal
eVTOL Pilot Program in Texas, Featuring Joby and
BETA Aircraft Demonstrations

Published September 10, 2026 FAA USA

| OVERVIEW

U.S. Transportation Secretary Sean P. Duffy announced the launch of a federal
eVTOL (electric vertical takeoff and landing) pilot program in Texas. This program
aims to create real-world testing environments for eVTOLSs, air taxis, and autonomous
aircraft, providing the FAA with crucial data to develop new regulations for safe, large-
scale deployment. The announcement featured demonstrations by BETA
Technologies' ALIA electric aircraft and Joby Aviation's S4 eVTOL, reinforcing U.S.

leadership in the aviation industry.



| IN DEPTH

Key Findings

U.S. Transportation Secretary Sean P. Duffy officially announced the launch of the
federal eVTOL (electric vertical takeoff and landing) pilot program in Texas. This
groundbreaking program is designed for comprehensive real-world testing of next-
generation aircraft, including air taxis and autonomous vehicles. The critical data
gathered from this program will serve as an indispensable foundation for the Federal
Aviation Administration (FAA) to develop new regulatory frameworks for the safe and

large-scale integration of these innovative aviation technologies into society.

Technical / Clinical Details

The pilot program is meticulously structured to evaluate various facets of eVTOL

technology. Key elements to be tested include:

o Operational Safety: Assessing the overall safety of eVTOLSs, encompassing takeoff,
landing, cruise flight, and emergency procedures. This includes evaluating system

reliability, software robustness, and pilot interface effectiveness.

« Airspace Integration: Examining the feasibility of integrating eVTOLSs with existing
air traffic control systems and identifying requirements for new airspace management
solutions. Emphasis will be placed on collision avoidance and efficient route

management in scenarios involving multiple concurrent operations.

* Noise and Environmental Impact: Detailed measurements of eVTOL noise levels
and environmental footprint (e.g., power consumption, zero emissions for electric

aircraft) will be conducted, considering urban operational environments.

+ Infrastructure Requirements: Identifying the necessary specifications for vertiports

(dedicated eVTOL landing sites), charging infrastructure, and maintenance facilities.

During the program's launch event, BETA Technologies showcased its 'ALIA' electric
aircraft, which combines fixed-wing and rotor designs. Joby Aviation demonstrated its
four-passenger, multi-rotor eVTOL, the 'S4.' Both aircraft, based on distinct design
philosophies and technical characteristics, are targeting practical implementation in the
Urban Air Mobility (UAM) market.



Background & Context

eVTOL technology is widely regarded as the 'next big frontier' in the aviation industry,
offering potential benefits such as alleviating urban congestion, enabling rapid inter-city
travel, and reducing environmental impact. However, robust regulations and
infrastructure development are paramount for safely integrating these new aircraft into
existing airspace and enabling large-scale commercial operations. The United States
aims to establish global leadership in this domain, and this federal pilot program is a
central component of that strategy. Beyond traditional aviation companies, automotive
manufacturers and technology firms are also entering the eVTOL market, intensifying

global competition.

Strategic Significance & Outlook

The commencement of the eVTOL pilot program in Texas represents a crucial step
toward realizing Urban Air Mobility (UAM) in the United States. The data and experience
gained from this program will play a vital role in informing the FAA's development of
'vertiport' standards, operational rules, pilot licensing requirements, and other elements
that will shape the entire eVTOL ecosystem. Key players like Joby Aviation and BETA
Technologies will have the opportunity to demonstrate the maturity of their technologies
and potentially secure early commercial operational approvals through this program.
Secretary Duffy emphasized that this initiative will bolster America's technological
leadership in aviation and create new economic opportunities and jobs. If successful,
this model could be replicated in other regions, ultimately accelerating a future where

eVTOLs become an everyday mode of transportation worldwide.

Source: https://www.faa.gov/newsroom/trumps-transportation-secretary-sean-p-duffy-celebrates-launch-

federal-evtol-pilot-program
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#26 JAL and Donecle Pioneer Fully Autonomous
Drone Aircraft Inspection in Japan, Significantly

Improving Maintenance Time and Safety

Published September 11, 2026  Aviation Wire  Japan
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| OVERVIEW

Japan Airlines (JAL) and French drone manufacturer Donecle have conducted
Japan's first verification of aircraft exterior inspection using a fully autonomous drone
officially recognized by aircraft maintenance manuals. This initiative aims to
dramatically reduce aircraft maintenance time and significantly enhance operational
safety by replacing conventional high-altitude manual work with drones. Future
prospects include rapid inspection for lightning strikes and fixed-point monitoring of

aircraft paint conditions, accelerating the digitalization of aircraft maintenance.



| IN DEPTH

Key Findings

Japan Airlines (JAL) and Donecle, a French drone manufacturer specializing in aircraft
maintenance, have successfully conducted Japan's first verification of aircraft exterior
inspections using fully autonomous drones, which are officially compliant with aircraft
manufacturers' maintenance manuals. This pioneering initiative aims to significantly
reduce aircraft maintenance time and substantially improve worker safety by substituting

traditional, manual high-altitude inspection tasks with drone technology.

Technical / Clinical Details

The system integrates high-resolution cameras and sensors on autonomous drones,
which automatically scan extensive areas of the aircraft, including the fuselage, wings,
and tail. The drones follow pre-programmed flight paths, meticulously capturing and
recording detailed images of the airframe surface for minute damage such as cracks,
dents, paint chips, and corrosion. Donecle's proprietary software processes this visual
data in real-time, utilizing Al algorithms to automatically identify and mark anomalies with
high precision, often detecting damage that might be overlooked during conventional
human visual inspections. A key differentiating factor is that this drone system is
explicitly recognized and its operation approved within aircraft manufacturers'
maintenance manuals for drone-based inspections, thereby ensuring the reliability and

legal validity of the inspection results.

As a concrete benefit, tasks that previously required several hours to half a day using
scaffolding or cherry pickers are expected to be reduced to approximately 30-60 minutes
with drones. This reduction in aircraft ground time enhances airline operational
efficiency. Furthermore, it significantly improves occupational health and safety by
eliminating the risks associated with workers performing tasks at heights or in adverse

weather conditions.



Background & Context

Aircraft maintenance is a field that demands extremely strict inspection standards and
substantial labor hours to ensure safety. Exterior inspections, in particular, necessitate
extensive high-altitude work to cover the entire airframe, which is not only time-
consuming and costly but also poses high risks to workers. In recent years, the rapid
advancement of drone technology, coupled with improvements in Al-driven image
analysis capabilities, has presented a viable solution to these challenges. Globally,
cases where aircraft manufacturers explicitly endorse and integrate drone-based
inspections into their official maintenance manuals are still rare. JAL and Donecle's
collaboration is thus a pioneering example, leading the charge in the digitalization and

automation of aircraft maintenance.

Strategic Significance & Outlook

This verification by JAL and Donecle holds the potential to profoundly transform the
future of aircraft maintenance. Short-term goals include full-scale implementation of
exterior inspections in routine scheduled maintenance. In the long term, drone utilization
is expected to extend to rapid initial inspections following unexpected events (e.g., bird
strikes, lightning strikes) and to fixed-point monitoring systems that meticulously record
and track changes in aircraft paint conditions over time. This will contribute to optimizing
maintenance schedules, improving the accuracy of component life predictions, and
preserving asset value. Future considerations include applying drones not only for
inspection but also for minor repair tasks and more complex diagnostics, accelerating
the digital transformation that enhances the overall efficiency and safety of aircraft

maintenance processes.

Source: https://www.aviationwire.jp/archives/350358
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#27 Shell Secures First FAA Self-Authorization for
Offshore BVLOS Drone Operations in U.S. Gulf,
Revolutionizing Inspection Efficiency with "Drone-in-a-

Published September 11, 2026 JPT USA

| oveErRvIEW

Shell has become the first energy company to receive FAA approval allowing it to
self-authorize Beyond Visual Line of Sight (BVLOS) drone operations at all its owned
and operated offshore facilities in the U.S. Gulf. This landmark authorization, backed
by successful demonstration of "Drone-in-a-Box" operations from the Mars Floating
Production Unit, will accelerate the widespread use of autonomous drones for
offshore asset inspection and monitoring. This represents a pivotal step towards

enhancing safety and significantly reducing operational costs.



| IN DEPTH

Key Findings

Energy giant Shell has made history by becoming the first energy company to receive a
landmark approval from the U.S. Federal Aviation Administration (FAA) to self-authorize
Beyond Visual Line of Sight (BVLOS) drone operations across all its owned and
operated offshore facilities in the U.S. Gulf. This groundbreaking advancement is
underpinned by the successful demonstration of "Drone-in-a-Box" system operations
from the Mars Floating Production Unit (FPU), and it is set to accelerate the widespread

adoption of autonomous drones for offshore asset inspection and monitoring.

Technical / Clinical Details

The "Drone-in-a-Box" system involves storing a drone within a remote base (the box),
from which it can automatically take off, execute missions, return, and recharge as
needed. This system delivers exceptional efficiency and safety, particularly for inspecting
offshore oil and gas platforms, pipelines, and other hard-to-access facilities. At its Mars

FPU, Shell demonstrated the following capabilities:

 Remote Autonomous Operation: Operators can program and monitor drone
missions from a remote control center. The drones autonomously fly along pre-set

inspection paths, collecting high-resolution images, video, and sensor data.

o Automated Data Collection: Drones automatically perform routine inspections to
identify anomalies such as structural damage, leaks, and corrosion. This eliminates

the risks associated with human inspectors accessing high or hazardous areas.

+ Real-time Data Analysis: Collected data is analyzed by Al-powered software, which
generates immediate alerts upon detecting anomalies. This enables early problem

detection and rapid response.

This FAA approval eliminates the need for Shell to obtain individual FAA approvals for
each flight plan, significantly increasing operational flexibility. This allows for higher
inspection frequency, proactive prevention of potential issues, and contributes to

maintaining asset integrity and reducing the risk of production interruptions.



Background & Context

In the oil and gas industry, especially offshore, asset inspection is critical for safety and
environmental protection but entails high costs and risks. Traditional inspection methods
require skilled personnel to work in hazardous heights and marine environments, often
constrained by weather conditions. Drone technology, particularly BVLOS operations,
has long been anticipated as a cost-effective and safe solution to these challenges.
However, stringent aviation regulations have historically hindered its widespread
adoption. Shell's pioneering achievement of this FAA approval sets a significant
precedent for the entire energy industry, paving the way for other companies to embrace

similar operational models.

Strategic Significance & Outlook

Shell's self-authorization for offshore BVLOS drone operations will be a powerful catalyst
for accelerating digital transformation and autonomy in the energy industry. In the future,
drones are likely to be utilized for a wider array of tasks beyond inspection, including
transport of small components, emergency response, and environmental monitoring.
This is expected to lead to further reductions in operational costs, enhanced safety, and
maximized production efficiency. Furthermore, this success story may influence
regulatory bodies in other regions, fostering harmonization of global BVLOS regulations
and standardization of drone technology in energy infrastructure inspection and
maintenance. It represents a step toward a future where offshore facilities are
continuously monitored and managed by autonomous drones, without constant human

presence.

Source: https://jpt.spe.org/jpt-exclusive-shell-advances-drone-operations-in-the-us-gulf
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#28 US-Developed Battery-Powered Drone Sets New
World Record with Nearly Nine Hours of Flight,
Manufactured in Under 24 Hours

Published September 14, 2026  Interesting Engineering USA

| OVERVIEW

A battery-powered drone developed in the U.S. established a new world record for
flight endurance, achieving 8 hours, 41 minutes, and 43 seconds during the "Game of
Drones 26-2" test at Edwards Air Force Base. This record-breaking flight occurred
between July 15-17, 2026. Notably, the drone was designed in under 10 minutes
using software and manufactured within 24 hours using a commercial 3D printer in a
mobile production container. This achievement signifies a new era in rapid

prototyping and durable drone operation.



| IN DEPTH

Key Findings

A battery-powered drone developed in the United States has set an unprecedented new
world record for flight endurance, achieving an astonishing 8 hours, 41 minutes, and 43
seconds during the "Game of Drones 26-2" test at Edwards Air Force Base. This
groundbreaking accomplishment not only signifies a major breakthrough in drone
durability and energy efficiency but also highlights an advanced manufacturing
capability: the drone was designed in less than 10 minutes using software and produced
within 24 hours using a commercial 3D printer housed within a mobile manufacturing

container.

Technical Details

While specific technical specifications of this record-setting drone are limited, its success
is attributed to an exceptionally efficient battery system, optimized aerodynamic design,
and a lightweight structure. The drone's rapid development cycle, from software design
to physical prototype, suggests the utilization of advanced computational techniques
such as Computational Fluid Dynamics (CFD) simulations and topology optimization.
These methods likely enabled the creation of a structure that maximizes aerodynamic
efficiency and structural integrity with minimal material usage. On the manufacturing
front, the use of commercial 3D printers within a mobile container drastically reduced the
time from design to physical drone production. This demonstrates the maturity of 3D
printing technology for on-demand manufacturing and rapid prototyping of complex
geometries. The battery technology employed is presumed to be a next-generation
lithium-ion or solid-state battery, offering a superior combination of high energy density

and extended lifespan.



Background & Context

Extending drone flight duration has been a critical challenge for enhancing the
practicality and effectiveness of drones across various sectors, including surveillance,
reconnaissance, logistics, agriculture, and disaster response. Conventional battery-
powered drones typically have flight times limited to tens of minutes to one or two hours.
This new record of 8 hours, 41 minutes, and 43 seconds represents a monumental leap
forward, enabling prolonged mission execution for both defense and civilian applications.
Furthermore, the rapid design and manufacturing capabilities are strategically significant,
as they greatly enhance the ability to deploy quickly in emergencies or to customize

drones rapidly for specific mission requirements.

Strategic Significance & Outlook

This record-breaking achievement indicates a future where the design, manufacturing,
and operational cycles of drone technology can be dramatically accelerated. The
combination of extended flight capability and rapid production potential will unlock new
drone applications previously deemed impossible, such as continuous surveillance over
vast areas, urgent supply delivery to remote locations, and long-term environmental
monitoring. Advances in on-demand manufacturing will also contribute to reducing drone
costs and improving accessibility, thereby fostering wider adoption across more
industries and organizations. This breakthrough marks a critical milestone in the

evolution of drones from mere flying devices into strategic assets.

Source: https://prm.ua/en/world-record-us-develops-drone-that-flies-for-nearly-nine-hours/
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#29 Nikkei Chinese Report Highlights US Drone
Industry's "10-Year Lag” Behind China Amid Supply

Chain Dominance

Published September 18, 2026 HiEHXW Japan

| OVERVIEW

Nikkei Chinese reported that China dominates 90% of the U.S. and 80% of the global
small drone market, suggesting a potential 10-year research and development lag for
the U.S. drone industry behind China. This Chinese advantage stems not only from
its technological prowess but also from its robust supply chain for critical core
components like batteries, motors, and semiconductors. The article analyzes the
drone technology gap between the U.S. and China, emphasizing the pivotal role of

supply chain control.



| IN DEPTH

Key Findings

According to a report by Nikkei Chinese, Chinese companies command an
overwhelming share of the global and U.S. small drone markets, with Chinese products
accounting for approximately 90% of the U.S. market and 80% of the global market. This
market dominance, the article points out, suggests that U.S. drone research and
development may be lagging behind China by up to a decade. This technological gap is
not merely a disparity in end-product performance but is rooted in China's robust
advantage in the supply chain for essential core components such as batteries, motors,

and semiconductors critical to drone manufacturing.

Technical and Economic Details

The report explains that the rapid growth of China's drone industry is underpinned not
only by the innovative product development of companies like DJI but also by the
establishment of a powerful supply chain ecosystem. Specifically, Chinese domestic
companies have built an integrated system that covers the design to production of core
components, including high-energy-density batteries, compact and efficient motors, and
specialized control semiconductors. This enables Chinese firms to secure advantages in
both cost competitiveness and development speed, directly translating into the global
market competitiveness of their final products. Conversely, the U.S. relies heavily on
foreign sources for many of these core components, with a particularly high dependency

on China, which is increasingly recognized as a national security risk.

Background & Industry Context

Drone technology is gaining strategic importance across a wide range of sectors beyond
civilian use, including military, infrastructure inspection, logistics, and agriculture. While
the U.S. historically led in military drone development, China rapidly emerged in the
small consumer drone market, dominating the global landscape with its technological
capabilities and production capacity. This situation has prompted the U.S. government to
focus intensely on strengthening its domestic drone industrial base and diversifying its
supply chain from national defense and economic security perspectives. The report
emphasizes that China's drone industry's superiority is established through its vertical
integration, encompassing basic research, applied development, and component

manufacturing, rather than mere product imitation.



Strategic Significance & Outlook

To narrow the drone technology gap with China, the article suggests that the U.S. must
accelerate domestic research and development investment, promote the localization of
next-generation core components, and rebuild a resilient supply chain. Government
subsidies, deregulation, and strengthened industry-academia collaboration will be key
for the U.S. drone industry to regain competitiveness. However, China's already
established supply chain and technological accumulation are formidable, making it
challenging to close this gap quickly. Over the coming years, the competition between
the two nations over drone technology and markets is expected to intensify further,

accelerating strategic moves for technological supremacy.

Source: https://cn.nikkei.com/industry/manufacturing/63982-2026-09-17-05-00-06.html
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#30 University of Pittsburgh's G. Paolo Galdi Elected
Foreign Member of Learned Society of the Czech
Republic, Advancing Microrobotics Research

Published September 14, 2026  Swanson School of Engineering (University of Pittsburgh)
USA
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| OVERVIEW

Professor G. Paolo Galdi of the University of Pittsburgh's Swanson School of
Engineering has been elected a Foreign Member of the Learned Society of the Czech
Republic for his significant contributions to fluid dynamics and applied mathematics.
His research spans from modeling large-scale structures like bridges to developing
models for blood flow and targeted drug delivery via intravascular microrobots.
Professor Galdi's NSF-funded projects are instrumental in pioneering new micro- and

nanotechnologies.



| IN DEPTH

Key Findings

Professor G. Paolo Galdi from the Swanson School of Engineering at the University of
Pittsburgh has been bestowed the honor of being elected a Foreign Member of the
Learned Society of the Czech Republic, recognizing his profound contributions to the
fields of fluid dynamics and applied mathematics. Professor Galdi's research
applications range widely, from improving models for large-scale structures such as
bridges to developing models for blood flow within the human body and designing new
microrobots that navigate blood vessels for targeted drug delivery. Notably, one of his
projects, funded by the National Science Foundation (NSF), is generating significant

results that are paving new avenues in micro- and nanotechnology.

Technical Details

Professor Galdi's laboratory focuses on developing advanced mathematical models and
simulation techniques to describe the complex interactions between fluids and solid
structures. For large-scale structures, his team constructs models that accurately predict
the effects of wind and water currents on bridges and buildings, enabling safer and more
efficient designs. In the realm of microrobotics and biofluids, his research analyzes how
nanoscale particles and microrobots move within confined spaces like blood vessels and
how they transport drugs through interactions with the surrounding fluid. This work
specifically concentrates on the behavior of microscopic particles in highly viscous fluids
(such as blood), the impact of Brownian motion, and the optimization of actuation
mechanisms driven by external magnetic fields or ultrasound. His NSF project provides
foundational insights by precisely modeling these physical phenomena, thereby

facilitating the development of next-generation medical microrobots.



Background & Industry Context

Fluid dynamics plays a fundamental role across a broad spectrum of disciplines,
including engineering, physics, biology, and medicine. Professor Galdi's research
bridges the gap between fundamental and applied sciences, significantly expanding the
possibilities of micro- and nanorobotics, particularly in the medical field. Traditional drug
delivery systems often act systemically, carrying the risk of side effects. In contrast,
targeted microrobots offer a revolutionary solution by delivering drugs directly to specific
pathological sites, enhancing therapeutic efficacy while minimizing adverse effects.
Furthermore, in the assessment of infrastructure safety, more precise fluid dynamics
models are indispensable for the maintenance of aging infrastructure and disaster

prevention.

Strategic Significance & Outlook

The continued advancement of Professor Galdi's research will play a crucial role in
shaping the future of personalized and precision medicine. The realization of
intravascular microrobots promises numerous applications, including localized delivery
of anticancer drugs for cancer treatment, thrombolysis, and diagnostic imaging. His fluid
dynamics models also have potential applications in other bioengineering fields, such as
artificial organ design and medical device optimization. His election as a Foreign
Member of the Learned Society of the Czech Republic underscores the high
international regard for his research, and further international collaborations and

contributions to technological innovation are anticipated.

Source: https://www.engineering.pitt.edu/news/2026/new-pagepitts-g.-paolo-galdi-elected-a-foreign-
member-of-the-learned-society-of-the-czech-republic
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#31 Chinese Academy of Sciences Unveils GEAIR 2.0

Humanoid Agricultural Robot for Autonomous Crop
Pollination

Published September 11, 2026 AgroPages China

| OVERVIEW

The Chinese Academy of Sciences Institute of Genetics and Developmental Biology
has developed "GEAIR 2.0," a novel humanoid robot capable of autonomously
performing crop pollination. The robot successfully demonstrated pollinating tomato
flowers using its two arms, showcasing improved recognition accuracy. This

advancement offers a significant solution to agricultural labor shortages and boosts
production efficiency.



| IN DEPTH

Key Findings

The Chinese Academy of Sciences Institute of Genetics and Developmental Biology has
achieved a significant breakthrough with the development of "GEAIR 2.0," a humanoid
robot designed for autonomous crop pollination. This innovation marks a pivotal step
towards sustainable agricultural production systems, particularly in labor-intensive

sectors.

Technical Details

GEAIR 2.0 is equipped with two high-precision robotic arms, allowing it to perform
delicate pollination tasks on tomato flowers without causing damage. The robot
integrates an advanced Al-powered vision system that accurately identifies the optimal
timing and position for pollination, significantly enhancing operational precision. This
technological refinement is expected to improve both efficiency and yield rates

compared to traditional manual pollination methods.

Background & Context

The development of GEAIR 2.0 addresses critical global challenges, including increasing
food demand and the dwindling agricultural workforce due to an aging population.
Manual pollination, especially in controlled environments like greenhouses, requires
considerable labor and time, creating an urgent need for automation. Robotic solutions
like GEAIR 2.0 provide a direct answer to these challenges, contributing to global food

security.

Strategic Significance & Outlook

Looking ahead, GEAIR 2.0 is poised for broader application across various crops and a
wider range of agricultural tasks. Its potential integration as a core component in smart
farming systems is anticipated to accelerate a paradigm shift in agricultural production

worldwide, promising widespread adoption in farms globally.

Source: https://news.agropages.com/News/NewsDetail---58842.htm
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#32 Acibadem Hospitals Clarifies Robotic Surgery:

Emphasizes Surgeon-Controlled Systems, Not
Autonomous Robots

Published September 13, 2026  Acibadem Hospitals Group  ~JL 3

-

| OVERVIEW

Acibadem Hospitals Group clarified that robotic surgery machines are not
autonomous robots but advanced tools controlled by surgeons. Surgeons operate
precise instruments through small incisions from a console, translating hand
movements in real-time while viewing an enlarged 3D field. This technology offers
patient benefits like reduced scarring, decreased blood loss, and shorter hospital

stays, with success highly dependent on the surgeon's skill and experience.



| IN DEPTH

Key Findings

Acibadem Hospitals Group has addressed a common misconception that "robots
autonomously perform surgery,” clarifying that robotic surgical machines are, in fact,
highly controlled systems operated by surgeons. This clarification is crucial for patients

to have realistic expectations regarding robotic surgery.

Technical Details

Robotic surgical machines are tools that precisely replicate and extend human
capabilities. The surgeon sits at a console, often some distance from the operating table,
and operates precise instruments inserted into the body through small incisions (typically
a few millimeters). A high-definition 3D monitor on the console provides an enlarged,
vivid, and depth-perceptive view of the surgical site, up to 10 times magnification or
more. The surgeon's hand movements are translated to the robotic arms with tremor
filtering and scaling, enabling extremely delicate and stable manipulations impossible for

human hands. This precision offers the following clinical benefits to patients:

* Reduced Scarring: Smaller incisions result in less noticeable postoperative scars.

e Decreased Blood Loss: Precise tissue dissection and hemostasis minimize

bleeding.

o Shorter Hospital Stays: Being minimally invasive, the procedure places less strain

on the body, leading to faster recovery.
+ Reduced Postoperative Pain: Less tissue damage results in less pain after surgery.
» Lower Infection Risk: Reduced external contact and smaller incisions decrease the

risk of infection.

The success of this technology is predicated on the surgeon's skill and judgment; it

serves as a tool to support the surgeon's refined techniques.



Background & Context

Robotic surgery, exemplified by systems like the da Vinci Surgical System, is gaining
widespread adoption in healthcare institutions globally. Due to its high precision and
minimal invasiveness, it is employed in a wide range of fields, including urology,
gastrointestinal surgery, gynecology, and cardiovascular surgery, with a focus on cancer
surgeries. However, its nomenclature often leads to the misconception that "Al
autonomously performs surgery." Acibadem Hospitals Group's explanation plays an
important role in providing accurate information to both medical professionals and

patients, supporting informed decisions for safe and effective medical treatment.

Strategic Significance & Outlook

Robotic surgical technology is expected to continue its evolution, with advancements in
smaller, more multi-functional systems, improved haptic feedback, and enhanced Al-
driven intraoperative guidance. These developments will enable surgeons to perform
even more complex procedures more safely, expanding the range of treatable
conditions. However, its essence as a "surgeon-controlled precision tool" remains
constant, and the training of skilled surgeons and the appropriate utilization of the

technology will be key to its future success.

Source: https://acibademinternational.com/blog/robotic-surgery-machine-what-it-means-what-to-expect-
and-when-to-see-a-specialist/
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#33 AZoRobotics: Infrastructure Inspection Robots
Detail Damage Analysis with Al and Ultrasonic Probes

Published September 15, 2026 AZoRobotics Unknown

| OVERVIEW

According to AZoRobotics, infrastructure inspection robots are specifically designed
to assess damage in hard-to-access areas like bridges, tunnels, and pipelines. These
robots leverage Al and ultrasonic probes to translate damage into actionable repair
information. Multi-rotor aerial platforms efficiently cover vast areas such as dam

surfaces and roads through non-contact, rapid inspections.



| IN DEPTH

Key Findings

Robotic infrastructure inspection is revolutionizing the damage assessment of structures
in locations difficult for humans to access, such as bridges, tunnels, pipelines, and
offshore platforms. This technology integrates Al and ultrasonic probes to not only detect

damage but also to translate it into actionable repair information.

Technical Details

These infrastructure inspection robots come in various forms to suit diverse
environments. Examples include crawler robots that navigate inside pipelines, arm-
equipped robots for inspecting the underside of bridges, and multi-rotor aerial platforms
(drones) that rapidly cover vast areas. Common to all is the use of advanced sensors

and analytical technologies.

+ Al-Powered Data Analysis: Data collected by robots, including visual, thermal, and
ultrasonic information, is analyzed in real-time by Al. The Al automatically identifies
minute cracks, corrosion, material degradation, and structural flaws, evaluating the

extent and type of damage.

» Ultrasonic Probes: Ultrasonic probes are used for non-destructive testing to detect
internal defects and changes in material thickness within structures. This allows for

the identification of fatigue cracks and voids that are not visible from the surface.

o Multi-Rotor Aerial Platforms: Drones rapidly photograph and inspect large areas of
infrastructure, such as dam surfaces, extensive bridges, and elevated roads. They

collect data non-contact, ensuring safety and efficiency.

By combining these technologies, inspection robots can provide detailed reports on the
location, type, and severity of damage, offering specific recommendations regarding the
type and urgency of necessary repairs. This significantly streamlines maintenance

planning and contributes to extending the lifespan of infrastructure.



Background & Context

The world's aging infrastructure necessitates regular inspection and maintenance.
However, inspections in hazardous and hard-to-access locations such as heights,
underground, and underwater entail significant costs, time, and human risk. Robotic
inspection offers a cost-effective and safe solution to these challenges. Moreover, its
ability to detect subtle damages often missed by human inspection directly leads to
improved infrastructure reliability. This holds critical importance across all foundational
sectors of society, including transportation infrastructure, energy supply networks, and

water resource management.

Strategic Significance & Outlook

The technology for infrastructure inspection robots is expected to evolve rapidly.
Developments will include higher-performance sensors, more advanced Al algorithms,
and mobility systems capable of operating in diverse environments. In the future, this
technology may become the first step towards realizing "self-repairing infrastructure" that
can not only inspect but also autonomously perform minor repairs. Furthermore, the
integration of collected data with cloud computing and digital twin technologies is
anticipated to enable a more comprehensive management system throughout the entire

infrastructure lifecycle.

Source: https://www.azorobotics.com/Article.aspx?ArticlelD=851
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#34 Singapore's JTC Automates Excavation and

Compaction with Construction Robots, Targeting 20-
30% Efficiency Gain

Published September 17, 2026 The Straits Times  Singapore

| OVERVIEW

Singapore's JTC is accelerating construction robotics by retrofitting existing

excavators and compactors with autonomous software from Switzerland's Gravis
Robotics and Kajima Corporation's A4CSEL automated construction system. This
initiative aims to boost construction speed by 20-30% and is expected to alleviate

labor shortages. Deployment is anticipated as early as 2028.



| IN DEPTH

Key Findings

JTC, Singapore's urban development authority, has successfully automated excavation
and compaction tasks by developing construction robots through retrofitting existing
construction machinery. This innovative approach aims to increase construction speed
by 20-30% and is expected to be fully implemented by 2028, addressing productivity and

labor shortages in construction sites.

Technical Details

JTC's construction robotics project was driven by collaboration with leading technology
partners. Specifically, autonomous software and hardware systems from Switzerland's
Gravis Robotics and the "A4CSEL (Advanced Automated and Autonomous Construction
System for Safety, Efficiency and Reliability)" developed by Japan's Kajima Corporation
were integrated. By embedding these technologies into existing construction equipment
like hydraulic excavators and compactors, these machines can now autonomously
perform excavation and compaction without direct human operation. The combination of
sensors, Al-powered real-time environmental recognition, and high-precision GPS allows
robots to operate accurately and safely even in complex construction sites. This ensures
consistent work quality and eliminates variations typically associated with human

operators.

Background & Context

Singapore, with its limited land area and workforce, faces the dual challenges of
increasing construction demand and aging infrastructure. Particularly in the construction
sector, chronic labor shortages due to its labor-intensive nature have made productivity
improvement an urgent priority. JTC's initiative seeks to solve these structural issues by
proactively adopting robots and automation technology, rather than relying on traditional
construction methods. The approach of robotizing existing machinery is more cost-
effective than developing and deploying entirely new dedicated robots, enabling rapid
technology adoption. This could serve as a model case for accelerating digital

transformation across the broader construction industry.



Strategic Significance & Outlook

JTC's construction robots are targeting full-scale deployment in construction sites by
2028. The 20-30% increase in construction speed demonstrated in initial trials has the
potential to significantly reduce project timelines and costs. In the future, the application
of robots is expected to expand to a wider range of construction tasks beyond
excavation and compaction, paving the way for full automation of entire construction
sites. This technology is anticipated to have a profound impact not only within Singapore
but also on the construction industries of other nations facing similar challenges,

contributing to global construction productivity improvements.

Source: https://www.straitstimes.com/singapore/construction-robots-on-trial-could-be-deployed-as-early-
as-2028
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#35 Acibadem Hospitals Group Details Robotic

Surgery Mechanisms and Applications: Advances in
Minimally Invasive Procedures

Published September 13, 2026  Acibadem Hospitals Group  ~JL 3

| OVERVIEW

Acibadem Hospitals Group explains that robotic surgery is a minimally invasive
procedure, with surgeons controlling fine instruments and cameras from a console,
translating hand movements into delicate, stable robotic actions under a magnified
3D view. Widely used in prostate, gynecological, hernia, and gallbladder surgeries, it
offers faster recovery and less burden compared to traditional open surgery. The
robots operate under constant surgeon control, not autonomously, ensuring safety

and precision in complex procedures.



| IN DEPTH

Key Findings

Acibadem Hospitals Group has provided a comprehensive overview of robotic surgery,
highlighting its nature as a minimally invasive procedure controlled by surgeons, which
benefits patients with faster recovery and fewer complications across various
interventions including prostate, gynecological, hernia, and gallbladder surgeries. The
technology translates the surgeon's movements into precise, stable actions, augmented

by a magnified 3D view, pushing the boundaries of human dexterity and stability.

Technical Details

A typical robotic surgery system consists of a master console, where the surgeon
operates, and a patient-side cart with robotic arms inserted into the patient's body. From
the console, the surgeon manipulates joystick-like controllers, which precisely guide the
instruments attached to the robotic arms. The system enhances precision by filtering out
natural hand tremors and provides a highly magnified, high-definition 3D view of the
surgical field, offering superior depth perception and clarity of anatomical structures. This
allows surgeons to identify and preserve delicate blood vessels and nerves that would

be challenging to discern with the naked eye.

This technology has proven particularly effective in procedures such as radical
prostatectomy for prostate cancer, hysterectomy, rectal resections, hernia repair, and
cholecystectomy. Compared to traditional open surgery, patients experience smaller
incisions, reduced blood loss, less post-operative pain, lower risk of infection, and
significantly faster recovery times. These advantages allow patients to return to their
daily lives more quickly, enhancing their quality of life. It's crucial to note that the robots
do not operate autonomously but are always under the direct command and control of

the surgeon, ensuring continuous human oversight.



Background and Industry Context

Minimally invasive surgery has evolved significantly since its inception in the late 20th
century, aiming to reduce physical trauma to patients. Robotic surgery represents the
cutting edge of this evolution, overcoming limitations of conventional laparoscopy, such
as restricted range of motion and lack of 3D vision, to perform complex suturing and
operations in deep anatomical spaces. This has expanded the benefits of minimally
invasive techniques to a broader patient population. Leading healthcare providers like
Acibadem Hospitals Group are actively investing in these advanced technologies to

improve the standard of patient care.

Strategic Significance and Outlook

The technology underpinning robotic surgery is expected to continue its rapid
advancement, with future developments likely incorporating enhanced Al-driven
intraoperative guidance, improved haptic feedback for surgeons, and the creation of
smaller, more versatile robotic platforms. These innovations will broaden the applicability
of robotic surgery to an even wider range of diseases and surgical procedures, while
also standardizing surgical techniques and facilitating the training of new surgeons.
Ultimately, robotic surgery is poised to become a standard approach for complex

surgical interventions, revolutionizing patient care globally.

Source: https://acibademinternational.com/blog/what-robotic-surgery-is-how-it-works-who-it-helps-and-

what-to-expect/
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#36 Saga Robotics' Autonomous ‘Thorvald' Robot
Treats Over 30% of UK Strawberry Production with UV-
C Light, Reducing Pesticide Use

Published September 17, 2026 DEVELOP3D Norway

| OVERVIEW

Norwegian-based Saga Robotics is deploying its autonomous 'Thorvald' robot to
manage over 30% of strawberry cultivation in the UK. Thorvald uses UV-C light as a
pesticide alternative for disease management and leverages comprehensive data
collection—including fruit counting, ripeness measurement, and labor/harvest
scheduling—to optimize yields. This innovative system significantly reduces reliance

on chemical pesticides, enhancing agricultural efficiency and sustainability.



| IN DEPTH

Key Findings

Saga Robotics has successfully deployed its autonomous 'Thorvald' robots, which are
now processing over 30% of the strawberries grown in the United Kingdom. These
robots utilize UV-C light as an alternative to chemical pesticide sprays for disease
management, while also performing advanced data collection for yield prediction and

optimized operational planning, significantly advancing sustainable agriculture.

Technical Details

The Thorvald robot is a modular, autonomous platform designed for various tasks in

strawberry cultivation. Its primary functionalities include:

e UV-C Light-Based Disease Management: To minimize reliance on chemical
pesticides, Thorvald emits UV-C light during nighttime operations to suppress fungi
and other pathogens. This eco-friendly approach contributes to sustainable farming

practices by reducing environmental impact.

+ Comprehensive Data Collection: The robot continuously gathers detailed data on
every strawberry plant. This includes information on fruit count, ripeness levels, and

overall plant health, providing invaluable insights for growers.

* Yield Forecasting and Work Scheduling: Leveraging the collected data, Thorvald
accurately predicts fruit growth and maturity, enabling precise yield forecasts. This
capability allows farmers to optimize labor allocation and harvest schedules, reduce

waste, and maximize profitability.

The system integrates an array of sensors, including GPS, Inertial Measurement Units
(IMUs), LIDAR, and cameras, facilitating high-precision autonomous navigation and
operation even in complex field environments. With approximately 200 Thorvald robots
currently in operation, their large-scale deployment is making a substantial impact on UK

strawberry production.



Background and Industry Context

Modern agriculture faces multifaceted challenges, including ensuring food security,
environmental protection, and mitigating labor shortages. Pesticide use, in particular, has
raised significant concerns regarding environmental pollution and chemical residues in
food. Saga Robotics' Thorvald offers an innovative solution to these problems. Its UV-C
light-based disease control is environmentally benign, while its precision agriculture
capabilities optimize resource utilization and boost productivity. This technology plays a
pivotal role in accelerating the transition towards more sustainable agricultural practices

globally.

Strategic Significance and Outlook

The technology developed by Saga Robotics holds significant promise for applications
beyond strawberries, potentially extending to other specialty crops. By promoting data-
driven farming, this system empowers farmers to make more informed decisions,
enhancing their resilience to climate change and market fluctuations. Autonomous robots
like Thorvald are becoming indispensable for shaping the future of agriculture,
contributing to increased efficiency, sustainability, and resilience in food production.
Future iterations are expected to integrate more advanced Al and swarm robotics
management systems, paving the way for full automation across a broader spectrum of

farming tasks.

Source: https://develop3d.com/cad/saga-robotics-fields-of-the-future/
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#37 South Korea Introduces Al-Powered Emotional
Support Care Robots for Aging Society: "Al

Companions"

Published September 17, 2026  Unknown source  South Korea

FAH B IR

| oveERVIEW

South Korea is focusing on emotional support care robots with advanced recognition
capabilities to address its diversifying family structures and rapidly aging population.
These robots offer medication management, monitor user conditions, initiate
conversations, and provide psychological support through emotion recognition. They
aim to improve the quality of life for the elderly and single-person households, reduce
caregiver burden, and strengthen the overall social care system, presenting a new

paradigm for care beyond traditional physical assistance.



| IN DEPTH

Key Findings

In South Korean society, the concept of care robots equipped with emotional recognition
capabilities is gaining significant attention, specifically designed to address diversifying
family structures and the accelerating aging population. These robots are expected to
perform "emotional labor" by monitoring user conditions, initiating conversations, and
recognizing emotions, providing psychological support in addition to physical tasks like

medication management.

Technical Details

These advanced care robots leverage Al-based voice recognition technology and
Natural Language Processing (NLP) to facilitate smooth interactions with users.
Furthermore, through facial recognition and bio-sensors, they analyze data such as
facial expressions, vocal tones, and physical activity levels to infer emotional and health
states. For instance, if a user appears lonely or exhibits unusual behavior patterns, the
robot can detect this, provide appropriate responses, or send alerts to caregivers and
family members. Specific functionalities include medication reminders, mealtime
prompts, guidance for simple exercises, attentive listening to life stories, and delivery of

weather forecasts or news.

While these robots do not directly provide physical assistance (e.g., dressing, bathing),
they are expected to maintain users' mental health and reduce feelings of loneliness by
offering companionship, verbal encouragement, and monitoring. For solitary elderly
individuals, in particular, they can become crucial daily companions, contributing

significantly to enhanced safety and well-being.



Background and Industry Context

South Korea is experiencing one of the world's most rapid rates of population aging,
coupled with a societal shift from traditional extended families to nuclear and single-
person households. This has led to a shortage of caregivers and increased social
burden. Against this backdrop, care robots are positioned as strategic tools to
supplement human resources, support the independence of the elderly, and improve
their quality of life. Robots with emotional recognition capabilities go beyond mere
mechanical assistance, striving to deliver more holistic care through human-like

communication and emotional connection.

Strategic Significance and Outlook

Emotional recognition care robots are expected to integrate even more advanced Al
technologies and sensors in the future, enabling more complex situational judgments
and personalized support. Potentially, they could integrate with medical institutions to
automatically share user health data, contributing to early detection and prevention of
illnesses. It is crucial to address ethical considerations and privacy protection
frameworks while expanding social acceptance. The widespread adoption of these
robots is anticipated to dramatically enhance the quality of life for the elderly and

disabled, becoming an indispensable component for realizing a sustainable care society.

Source: https://www.chosun.com/english/travel-food-en/2026/09/18/OXIXUVVK4FHZZJS67LXI6Z3RR4/
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#38 Toyota to Deploy 400,000 Self-Developed

Humanoid Robots 'ELEY’ in Production Facilities
Worldwide

Published September 18, 2026 Z&TRIYE  South Korea

| OVERVIEW

Toyota Motor Corporation announced plans to deploy 400,000 self-developed
humanoid robots, 'ELEY,' across its global production facilities, establishing a
collaborative environment with human workers. Weighing 50kg and featuring two
fingers, ELEY navigates on wheels rather than bipedally. It can autonomously learn
and master optimal methods for precise tasks, such as picking parts from boxes and

folding fabric, significantly enhancing production efficiency and flexibility.



| IN DEPTH

Key Findings

Toyota Motor Corporation has initiated a plan to deploy a total of 400,000 of its self-
developed humanoid robots, named 'ELEY," across its global production bases. ELEY,
weighing 50kg and equipped with two fingers, utilizes wheels for locomotion instead of
bipedal movement. It is designed to efficiently perform precise, repetitive tasks and

possesses the capability to autonomously learn and optimize its work methods.

Technical Details

The ELEY robot integrates advanced artificial intelligence and machine learning
algorithms, allowing it to learn from its environment and continuously improve its

performance. Key capabilities include:

» Precise Manipulation: Its two-fingered gripper enables delicate handling of parts of
various shapes and textures, accurately placing them. ELEY excels at intricate tasks

such as extracting components from one box and transferring them to another.

o Adaptive Learning: ELEY can learn new tasks and procedures by observing human
demonstrations. Through this learning process, it autonomously discovers optimal
operational patterns, improving efficiency in repetitive tasks and flexibly responding to

unexpected situations.

 Wheeled Mobility: By moving on wheels rather than bipedally, ELEY can navigate
flat factory floors quickly and stably, streamlining logistics and movement between
work points on the production line. This enables the creation of flexible production

lines, a challenge for traditional fixed-position robots.

The 50kg design strikes a balance, ensuring safety in collaborative environments with

humans while maintaining the necessary payload capacity for industrial tasks.



Background and Industry Context

Manufacturing floors in the automotive industry face pressing challenges including labor
shortages, the need for cost reduction, and the demand for high-mix, low-volume
production. Many manual tasks performed by humans are repetitive and physically
demanding yet require high precision. Toyota's introduction of ELEY offers an innovative
solution to these issues. By entrusting robots with precise and repetitive work, human
workers can focus on more creative and value-added tasks, leading to overall

productivity improvements and enhanced employee engagement.

Strategic Significance and Outlook

The large-scale deployment of ELEY holds the potential to significantly transform the
future of automotive manufacturing. A deployment of 400,000 units establishes a new
standard for "Human-Robot Collaboration," accelerating the transition to smart factories.
In the future, humanoid robots like ELEY are expected to acquire more complex
cognitive tasks and problem-solving abilities, leading to applications across various
industrial sectors. This initiative signifies the next phase of automation in manufacturing,

contributing to greater efficiency, flexibility, and innovative working environments globally.

Source: https://www.kado.net/news/curationView.html|?idxno=2073629
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#39 Square Robot Inc. Wins 'Prevention through

Design Award’ for Tank Inspection System, Eliminating
Human Entry Hazards

Published September 16, 2026  Occupational Health & Safety USA

| OVERVIEW

Square Robot Inc. received the 6th Prevention through Design Award at the 2026
NSC Safety Congress & Expo for its innovative underwater robotic system. This
system eliminates the need for human entry into hazardous tanks, allowing
inspections to be conducted while tanks remain sealed. The technology removes the
high-risk preparatory work of ventilation and atmospheric monitoring, significantly
enhancing safety and operational efficiency, marking a critical milestone in applying

robotics to dangerous industrial environments.



| IN DEPTH

Key Findings

Square Robot Inc. was honored with the 6th Prevention through Design Award at the
2026 NSC Safety Congress & Expo on September 15, 2026. This prestigious award
recognizes their groundbreaking underwater robotic system, which completely eliminates
the necessity for human entry into hazardous confined spaces like storage tanks for

inspection.

Technical Details

The underwater robotic system developed by Square Robot enables comprehensive
inspection, data collection, and assessment of tank interiors while the tank remains

sealed. Key aspects of this technology include:

o Autonomous Submersible Navigation: The robot autonomously navigates complex
internal tank structures along pre-defined routes, collecting high-resolution imagery

and other sensor data.

o Multi-Sensor Payload: Equipped with various sensors such as ultrasonic
transducers, HD cameras, and 3D scanners, the robot can meticulously inspect tank

walls for corrosion, cracks, sediment accumulation, and other anomalies.

« Data Analysis Software: Collected data is analyzed in real-time by proprietary
software, which automatically detects deviations and anomalies. This allows for the
identification of subtle defects that might be easily missed during human visual

inspections.

The paramount feature of this system is the elimination of human entry. This entirely
removes the life-threatening risks associated with confined space entry, such as oxygen
deficiency, toxic gas exposure, and explosive atmospheres. Furthermore, by obviating
the need to open and ventilate tanks for human access, significant downtime is averted,
drastically improving inspection efficiency and cost-effectiveness. Tasks that traditionally

took days or weeks can now be completed in hours or a few days.



Background and Industry Context

Industries such as oil and gas, chemical processing, and water treatment are mandated
to perform regular inspections of storage tanks and reaction vessels. These operations
are inherently dangerous; confined space entry is classified as one of the highest-risk
activities in occupational safety and health, requiring stringent safety protocols including
adequate ventilation, gas detection, and rescue standby. Despite these measures,
accidents can still occur. Square Robot's technology embodies the "Prevention through
Design" principle, fostering a paradigm shift in occupational safety by preventing

dangerous situations from arising in the first place.

Strategic Significance and Outlook

The award received by Square Robot underscores the increasing importance of robotic
technology in industrial inspection. Moving forward, such underwater robotic systems are
expected to expand their application to a broader range of industrial facilities and
structures, including offshore platforms, pipelines, and underground storage facilities.
Advancements in Al and machine learning will further enhance the robots' autonomy and
data analysis capabilities, leading to more accurate predictive maintenance. This will
likely establish new standards for minimizing human intervention in hazardous work

environments, thereby improving overall industrial safety, efficiency, and sustainability.

Source: https://ohsonline.com/articles/2026/09/16/robotic-inspection-system-wins-award-for-eliminating-

tank-entry-hazards.aspx
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#40 KITECH Develops "Micro-Factory" Integrating 3D
Design to Robotic Sewing for On-Demand Smart Wear

Production

Published September 10, 2026  AIO|MIAEIRJI=  South Korea

| OVERVIEW

Aresearch team at the Korea Institute of Industrial Technology (KITECH) has
developed a "micro-factory" that integrates 3D design with robotic sewing for on-
demand smart wear production. This system designs smart clothing tailored to the
wearer's body shape, verifies the process in a digital twin environment, then
autonomously performs fabric cutting, sewing, and prototype manufacturing using
robots. Specialized for high-mix, low-volume production of functional smart wear like
EMS training suits and heart rate monitoring underwear, it dramatically enhances the

efficiency of personalized wearable device manufacturing.



| IN DEPTH

Key Findings

A research team at the Korea Institute of Industrial Technology (KITECH) has
successfully developed a "micro-factory” that fully automates the entire process from 3D
design to robotic sewing for customized smart wear. This innovative system enables the
rapid and efficient manufacturing of smart clothing perfectly fitted to the wearer's body

shape.

Technical Details

This micro-factory for customized smart wear integrates the following key technological

components:

e 3D Body Scanning and Design Optimization: The system begins by precisely 3D
scanning the wearer's body. Based on this data, it automatically generates smart

wear patterns, providing designs optimized for individual fit and functionality.

+ Digital Twin for Process Verification: The generated 3D designs are simulated in a
digital twin environment (virtual space) to pre-verify fabric characteristics, robot
movement paths, and sewing quality. This significantly reduces the need for physical

prototypes, thereby cutting down development time and costs.

« Automated Robotic Cutting and Sewing: Once verification is complete, a robotic
system automatically cuts the fabric and executes high-precision sewing operations.
Robotic arms equipped with specialized sensors and vision systems enable delicate
handling of flexible materials and accommodate the integration of complex electronic

components into the smart wear.

e High-Mix, Low-Volume Production: The factory specializes in the customized
production of various types of high-functional smart wear, such as EMS training suits,
heart rate monitoring underwear, and heated jackets. This system addresses the
demand for personalized products, which was previously inefficient under traditional

mass production models.

This automated process dramatically shortens the production lead time for high-quality
customized smart wear and optimizes manufacturing costs. This is expected to drive the

expansion of the personalized wearable device market.



Background and Industry Context

In recent years, the demand for wearable devices in healthcare, sports, and medical
fields has surged. These devices deliver maximum efficacy when customized based on
individual biometric data, leading to a growing need for on-demand production. However,
sewing textile products has been challenging to automate due to the handling of flexible
materials, often relying on the expertise of skilled artisans. KITECH's development
resolves this challenge by merging robotics and digital twin technology, overcoming a

significant bottleneck in the manufacturing of high-functional textile products.

Strategic Significance and Outlook

The success of this "micro-factory" holds the potential to bring about a major
transformation in the apparel industry and the smart wear market. In the future, as this
technology further advances, services might emerge where consumers can perform
body scans at home and receive their fully customized smart wear within a few days.
Furthermore, various specialized applications are anticipated, such as rehabilitation
wear in the medical sector or work-assistance wear in industrial settings. This
technology embodies the concept of "mass customization" in manufacturing, becoming
an indispensable element in building future production systems that cater to the unique

needs of each individual consumer.

Source: https://www.sciencetimes.co.kr/nscvrg/view/menu/248?searchCategory=220&nscvrgSn=262390
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#41 NVIDIA Unveils Open, End-to-End Robotics
Technology Stack Integrating Al Training, Simulation,
and In-Vehicle Computing for Robotaxis

Published September 10, 2026 NVIDIA USA
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| OVERVIEW

NVIDIA has launched an open "Robotaxi Technology Stack," an end-to-end platform
for autonomous vehicle development, validation, and deployment. This
comprehensive solution integrates Al training, advanced simulation, robust safety
validation, and real-time in-vehicle computing. Notably, the NVIDIA Cosmos
variations can generate thousands of synthetic permutations, from real-world corner
cases to behaviors, significantly expanding AV training data and accelerating model
deployment. This platform is set to drive innovation and address key challenges in

the robotaxi industry.



| IN DEPTH

Key Findings

NVIDIA has announced an open "Robotaxi Technology Stack," an end-to-end platform
designed to comprehensively support the development, validation, and deployment of
autonomous vehicles. This integrated solution seamlessly combines Al training,

sophisticated simulation, rigorous safety validation, and real-time in-vehicle computing,

offering a powerful set of tools for leading industry players.

Technical / Clinical Details

NVIDIA's Robotaxi Technology Stack comprises three core computing solutions:

e Model Training Computers: High-performance GPU clusters that enable the
learning and optimization of large-scale Al models. These systems leverage vast
amounts of sensor and scenario data to dramatically enhance the accuracy and

reliability of autonomous driving Al.

o Simulation and Validation Computers: Utilizing tools such as "NVIDIA Cosmos,"
this component generates "corner cases" (rare, high-risk scenarios) that are difficult
to reproduce in the real world, along with thousands of synthetic driving permutations.
This capability significantly expands the training data for autonomous driving Al and

allows for exhaustive safety validation prior to public road testing.

¢ In-Vehicle Computers: Built upon the NVIDIA DRIVE platform, these computers
deploy Al models directly into vehicles, performing high-precision perception,
decision-making, and control in real-time. They offer high efficiency and low latency,

enabling immediate responses to complex traffic situations.

Specifically, the NVIDIA Cosmos variations are instrumental in dramatically expanding
AV training data and accelerating model deployment by generating thousands of
synthetic permutations, ranging from diverse real-world corner cases to varied behaviors

and content.



Background & Context

The realization of robotaxis demands exceptionally high levels of safety and reliability,
requiring vehicles to make complex driving decisions and respond to unforeseen
situations autonomously. Traditional development methods, heavily reliant on collecting
and annotating real-world data, are time-consuming and costly, often leading to a
scarcity of data for rare edge cases. NVIDIA's end-to-end platform addresses these
challenges by enabling efficient and comprehensive testing and validation through virtual

simulation and synthetic data generation, significantly shortening the development cycle.

Strategic Significance & Outlook

This NVIDIA Robotaxi Technology Stack is poised to be a decisive factor in accelerating
the autonomous vehicle development race, particularly for robotaxis. Existing robotaxi
development companies can leverage NVIDIA's comprehensive platform to reduce the
burden of extensive resource investment and proprietary technology stack development.
This accessibility could encourage more companies to enter the autonomous driving
space, fostering greater innovation. Ultimately, this platform is expected to contribute

significantly to the global proliferation of safe and reliable autonomous mobility services.

Source: https://blogs.nvidia.com/blog/robotaxi-leaders-full-stack-open-platform/
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#42 MicroVision to Unveil Next-Gen Modular LiDAR
Perception Platform at IAA Transportation 2026,
Offering Versatile Integration for Diverse Applications

Published September 10, 2026  Accesswire (via MicroVision, Inc.) USA

JEEEY A
‘ .
I

|

MicroVision

| OVERVIEW

MicroVision, Inc. announced plans to preview its next-generation "MicroVision
Perception Platform™" at IAA Transportation 2026. This modular platform integrates
the company's LIDAR hardware, perception software, and open sensor integration
into a flexible architecture. Designed for diverse use cases including automotive,
commercial vehicles, industrial, security, defense, and aviation, it aims to provide
customers with the flexibility to configure sensing solutions tailored to specific

requirements.



| IN DEPTH

Key Findings

MicroVision, Inc. has announced its plans to unveil the next-generation "MicroVision
Perception Platform™" at IAA Transportation 2026. This innovative modular platform
integrates the company's LiDAR hardware, perception software, and open sensor
integration into a flexible architecture, offering the capability to address a wide array of

applications and specific customer needs.

Technical / Clinical Details

The MicroVision Perception Platform™ distinguishes itself from conventional LiDAR
systems through its advanced modularity. This platform integrates the following key

components:

o LiDAR Hardware: Built upon MicroVision's high-performance LiDAR sensor

technology, providing long-range, high-resolution, and reliable 3D point cloud data.

* Perception Software: Al-driven software that enables advanced perception
functionalities such as object detection, classification, tracking, and semantic
segmentation from LiDAR data, improving the accuracy and speed of environmental

awareness.

« Open Sensor Integration: An open architecture allowing for seamless integration
with other sensor types (e.g., cameras, radar), ensuring redundancy and robust

perception in diverse environments.

The platform aims to provide customers with the flexibility to select and configure
technologies based on sensing range, field of view (FoV), operating environment,
vehicle architecture, and specific perception requirements. For instance, it can combine
long-range LiDAR with wide FoV cameras for highway autonomous driving, or high-
resolution short-range LIDAR with specialized object detection software for industrial

robotics.



Background & Context

LiDAR technology has become an indispensable sensor in fields like autonomous
driving, robotics, and industrial automation due to its high-precision 3D mapping and
object detection capabilities. However, traditional LiDAR solutions often present
challenges due to their application-specific nature or complex integration processes.
MicroVision's Perception Platform addresses these issues by adopting a modular design
and an open integration approach. This allows developers to build LiDAR-based

perception systems optimized for specific applications more quickly and efficiently.

Strategic Significance & Outlook

MicroVision’s next-generation Perception Platform has the potential to significantly
impact various sectors beyond the automotive industry, including commercial vehicles,
industrial robotics, security, defense, and aviation. The platform's flexibility and
adaptability will accelerate LIDAR adoption across different market segments,
contributing to overall cost reduction and performance enhancement. The ease of
customization for specific customer needs is a critical differentiator for MicroVision in the
increasingly competitive sensor market. Looking ahead, it is expected to provide the
foundational perception layer essential for realizing more advanced autonomous

systems.

Source: https://ir.microvision.com/news/press-releases/detail/472/microvision-to-preview-next-generation-

lidar-based
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#43 Motional Open-Sources "nuReasoning” Dataset,
World's First Reasoning-Centric ‘Long-Tail’ Data for

Enhancing Human-Like Reasoning in Autonomous
Vehicles

Published September 10, 2026  H&7E4% (Zhongjin Online)  China
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| OVERVIEW

Motional has announced nuReasoning, the world's first open-source, reasoning-
centric 'long-tail' scenario dataset aimed at helping autonomous vehicles (AVs)
develop human-like reasoning and decision-making capabilities. Covering 20,000
long-tail scenarios, nuReasoning provides supervised information to train models in
understanding spatial relationships, inferring driving decisions, predicting risks, and
considering various potential outcomes. The dataset seeks to train Vision-Language-
Action (VLA) models to develop end-to-end autonomous driving systems equipped

with the common-sense intuition needed to handle complex edge cases.



| IN DEPTH

Key Findings

Motional has released "nuReasoning," the world's first open-source, reasoning-centric
'long-tail' scenario dataset, designed to help autonomous vehicles (AVs) acquire human-
like reasoning and decision-making capabilities. This groundbreaking dataset will serve
as a crucial resource for improving AV behavior in complex and rare driving situations

(edge cases).

Technical / Clinical Details

The nuReasoning dataset encompasses 20,000 'long-tail' scenarios, which are
situations not frequently encountered in everyday driving but require critical judgment in
autonomous driving. This dataset provides supervised information essential for training

models in the following capabilities:

¢ Understanding Spatial Relationships: The ability to grasp the relative positions,

movements, and interactions between objects in complex traffic environments.

« Inferring Driving Decisions: The ability to logically deduce optimal driving actions

under uncertain conditions.

» Risk Prediction: The ability to identify potential hazards in advance and take

appropriate preventive measures.

o Considering Diverse Potential Outcomes: The ability to evaluate multiple possible

consequences of a specific action and make the best choice.

The primary goal of this dataset is to train Vision-Language-Action (VLA) models. VLA
models aim to integrate visual information, linguistic instructions (or situational
understanding), and action decisions to embed "common-sense intuition" into
autonomous driving systems, similar to human capabilities. This will enable end-to-end
autonomous driving systems to respond more safely and flexibly to unpredictable edge

cases.



Background & Context

Autonomous driving technology has made remarkable progress recently, but its current
operational capabilities are largely limited to specific operational design domains
(ODDs). This limitation stems from the lack of human-like reasoning and common-sense
judgment in Al models when facing 'long-tail' scenarios—complex situations that are rare
but could lead to significant consequences. The emergence of reasoning-centric open-
source datasets like nuReasoning aims to address this fundamental challenge, which is
vital for elevating the versatility and safety of autonomous driving technology to the next
level. While leading companies like Google's Waymo and Cruise adopt similar data-
driven approaches, a large-scale, open-source dataset specifically focused on reasoning

is a world-first.

Strategic Significance & Outlook

The open-sourcing of nuReasoning is expected to significantly benefit the entire
autonomous driving research community, accelerating innovation. Researchers and
developers will be able to leverage this dataset to develop more advanced VLA models
and end-to-end autonomous driving systems. This will enhance the "common sense"
and "reasoning" capabilities of autonomous vehicles, ultimately contributing to the
realization of safe autonomous driving in broader operational domains. Motional's
initiative has the potential to accelerate the widespread adoption of autonomous driving

and revolutionize urban mobility and safety.

Source: http://auto.cnfol.com/cheshidongtai/20260910/32366290.shtml
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#44 Formal Verification Uncovers Hidden Flaws in
Autonomous Driving Al Missed by CARLA Simulation

Published September 11, 2026 arXiv Unknown
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| OVERVIEW

A new study demonstrates that formal verification can identify critical failures in Al-
based autonomous driving systems that are undetectable through conventional
CARLA simulations. By testing an end-to-end steering network under diverse
conditions like fog, night, and low sun, formal methods successfully revealed latent
defects. This breakthrough signifies a crucial step towards enhancing the safety and
reliability of autonomous vehicles, offering a vital complementary tool for verification

and validation processes.



| IN DEPTH

Key Findings

Formal verification has proven capable of identifying hidden failures in Al-based
autonomous driving systems that were previously overlooked by extensive CARLA
simulation environments. The research applied formal methods to an end-to-end
steering network trained in CARLA, subjecting it to a range of conditions including clear
weather, fog, nighttime, and low sun angles. This approach successfully pinpointed
specific failure modes that traditional simulation-based testing failed to capture,
highlighting the critical role of formal verification in enhancing the safety and robustness

of self-driving technology.

Technical Details

The study focused on an end-to-end steering network, a type of Al system that directly
maps sensor inputs to steering commands, integrating both perception and control.
While this network underwent rigorous training and testing within the CARLA simulation
environment, which is widely used for autonomous driving research, the inherent
limitations of simulation in covering all possible edge cases remained a challenge.
Formal verification, a mathematically rigorous approach, was then employed to
exhaustively check whether the system adheres to specified safety requirements and
behaviors. This enabled the researchers to systematically explore the system's behavior
across a vast state space, uncovering subtle vulnerabilities that might only manifest
under specific, rare environmental conditions. The test scenarios specifically included

challenging conditions:

+ Dense Fog: Evaluating sensor data processing and decision-making under severely

reduced visibility.
+ Nighttime: Assessing object recognition and path planning in low-light environments.

* Low Sun Angle: Investigating susceptibility to glare and sensor blinding during

sunrise or sunset.

Through this comprehensive formal verification, several instances of unexpected Al
behavior were identified. These findings provide valuable insights into the limits of
current Al models' robustness and will directly inform the development of more resilient

and safer autonomous systems.



Background & Context

The rapid advancement of autonomous driving technology has brought the issue of
safety and reliability verification to the forefront of the industry. Al-driven systems, often
referred to as 'black boxes' due to their complex and opaque decision-making
processes, present unique challenges in predicting all potential failure modes. While
current simulation tools allow for testing across a broad spectrum of scenarios, the
combinatorial explosion of potential environmental and operational conditions makes
exhaustive simulation impractical. Formal verification offers a promising supplementary
approach by providing mathematical guarantees about system behavior, particularly in
safety-critical applications. Integrating formal methods into the development pipeline is
becoming increasingly important for satisfying regulatory requirements and fostering

public trust in autonomous technologies.

Strategic Significance & Outlook

The successful application of formal verification demonstrated in this research is
strategically significant, as it promises to accelerate the discovery of design flaws early
in the autonomous vehicle development cycle, potentially reducing overall development
costs and time. Looking ahead, efforts will likely focus on scaling formal verification
techniques to encompass larger and more complex autonomous driving systems. The
establishment of hybrid verification frameworks that intelligently combine the strengths of
data-driven simulation with the rigor of formal methods is expected to become a new
paradigm for ensuring the trustworthiness of autonomous vehicles. This integration will
be crucial for the widespread adoption and regulatory approval of self-driving cars

globally.

Source: https://arxiv.org/html/2609.10951v1
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#45 DRS-VPT Achieves State-of-the-Art Performance in
Direct Image-to-Scan Relocalization, Integrating
Autonomous Driving LiDAR Calibration

Published September 11, 2026 arXiv Unknown

Input scan (no colors) Input Image Input scan (no colors) j§ _ Input Image

stimated camera pose ;
&

e s g

~Low

| OVERVIEW

The novel DRS-VPT feed-forward transformer architecture has achieved state-of-the-
art performance in direct image-to-scan relocalization. This model accurately predicts
scan poses and point cloud maps from query images and reference 3D point clouds.
DRS-VPT integrates critical downstream tasks such as camera-LiDAR calibration and
indoor camera-to-map relocalization in autonomous driving, significantly enhancing
accuracy and efficiency for robust environmental perception and self-localization in

autonomous systems.



| IN DEPTH

Key Findings

A novel feed-forward transformer architecture, dubbed DRS-VPT (Directly Relocalizing
in a Scan with Vision Point Transformers), has achieved state-of-the-art performance in
direct image-to-scan relocalization. This model is capable of predicting both scan poses
and point cloud maps, as represented in the initial camera frame, as well as individual
camera poses and their corresponding point cloud maps, given a query image and a
reference 3D point cloud. Its integration of tasks like camera-LiDAR calibration and
indoor camera-to-map relocalization sets new benchmarks in accuracy and efficiency for

autonomous systems.

Technical Details

DRS-VPT employs an innovative transformer-based architecture specifically designed
for the seamless integration of visual and 3D point cloud data. Unlike traditional methods
that often rely on multi-stage processes or complex iterative optimizations, DRS-VPT
performs direct registration (relocalization) through a feed-forward network. The core of
this architecture lies in its Vision Point Transformers, which effectively merge features
extracted from 2D images and 3D point clouds. This fusion allows the model to learn

intricate geometric correspondences between images and 3D scans.
Specifically, DRS-VPT integrates several key functionalities:

+ Image Feature Extraction: Derives semantic and geometric features from high-

resolution camera images.

¢ Point Cloud Feature Extraction: Extracts relevant features from 3D point cloud data

obtained from sensors like LiDAR.

o Multi-Modal Fusion: Fuses the extracted 2D and 3D features within transformer

layers to learn the alignment between images and 3D scans.

* Pose and Map Prediction: Accurately predicts the 6-degrees-of-freedom (6DoF)

camera pose and the associated point cloud map corresponding to the query image.

This direct approach leads to reduced inference times and improved robustness, offering
significant advantages for real-time applications in autonomous driving and robotic

navigation.



Background & Context

Accurate self-localization and environmental perception are fundamental capabilities for
autonomous vehicles and mobile robots. The integration of LIDAR scans and camera
images is particularly vital for high-precision navigation in urban and complex
environments. Conventional camera-LiDAR calibration processes are often performed
manually or offline, consuming considerable time and resources, and are prone to long-
term drift. Technologies like DRS-VPT automate and real-time these calibration
procedures and enhance the accuracy of indoor camera-to-map relocalization, thereby
expanding the deployment possibilities for autonomous systems. Achieving state-of-the-
art performance in this domain pushes industry standards forward, accelerating the

development of safer and more reliable autonomous technologies.

Strategic Significance & Outlook

End-to-end multi-modal fusion models such as DRS-VPT are expected to have wide-
ranging applications, from sensor fusion and high-definition mapping in autonomous
vehicles to tracking in augmented and virtual reality. Future research will likely focus on
validating the technology with larger datasets, adapting it to various sensor
configurations, and further optimizing computational efficiency. As this technology
matures, it will form a crucial foundation for strengthening the interplay between the
'eyes' and 'brain' of autonomous vehicles, enhancing their autonomy across all

environmental conditions.

Source: https://arxiv.org/html/2609.12557v1
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#46 Multi-Modal Perception Pipeline for Autonomous
Racing Achieves Robust Object Tracking with Latency
Compensation

Published September 11, 2026 arXiv Unknown

| OVERVIEW

A new multi-modal late-fusion perception pipeline, designed for autonomous racing,
integrates independent detections from cameras, LiDAR, and radar to provide timely
and robust state estimation of surrounding vehicles. The system explicitly
compensates for detection latency and incorporates prior knowledge of vehicle
dynamics and track layout, demonstrating effectiveness in critical scenarios. This
advancement significantly enhances safety and performance for autonomous
systems in extreme environments, paving the way for future high-speed autonomous

development.



| IN DEPTH

Key Findings

A novel multi-modal late-fusion perception pipeline has been developed for autonomous
racing, enabling timely and robust state estimation of surrounding vehicles in
demanding, high-speed environments. This pipeline integrates independent detections
from cameras, LIiDAR, and radar. Crucially, it employs a tracking method that explicitly
compensates for detection latency and embeds prior knowledge of vehicle dynamics and

track layout, demonstrating its effectiveness across various critical racing scenarios.

Technical Details

The perception pipeline is meticulously engineered to address the unique challenges of
autonomous racing, characterized by high speeds and dynamic interactions. Key

technical aspects include:

o Multi-Modal Sensor Fusion: The system leverages data from three distinct sensor
types: cameras, providing extensive visual information; LIiDAR, offering precise
distance measurements and 3D structural data; and radar, ensuring reliable object
detection even in adverse weather conditions. By integrating detections from these
independent sensors, the pipeline overcomes the limitations inherent in each

individual sensor.

o Late-Fusion Architecture with Latency Compensation: Detection latency, arising
from varying processing times of multiple sensor streams, is a significant challenge in
tracking rapidly moving vehicles. This pipeline explicitly models and incorporates
detection latency into its prediction algorithms, achieving more accurate real-time

state estimation of vehicles.

¢ Incorporation of Prior Knowledge: Domain-specific prior knowledge, such as
racing vehicle dynamics (e.g., high-speed cornering characteristics,
acceleration/deceleration limits) and track geometric layouts (e.g., curve radii, track
width), is embedded into the tracking filters and prediction models. This significantly
enhances prediction accuracy and ensures robust tracking even in situations with

high uncertainty.



* Robust State Estimation: Through the fusion of sensor data, prior knowledge, and
the latency compensation mechanism, the system precisely and reliably estimates
state variables of other vehicles, including position, velocity, acceleration, and yaw
rate. This enables autonomous racing cars to make rapid and informed decisions for

safe and optimal racing lines.

The system's efficacy has been validated through extensive simulations and tests on

actual race tracks.

Background & Context

Autonomous racing serves as the ultimate testbed for perception technologies,
demanding significantly faster decision-making under more extreme conditions
compared to public road autonomous driving. Advances in this field directly contribute to
the development of future high-performance autonomous vehicles, particularly for high-
level autonomous driving on highways and enhancing the robustness of emergency
avoidance systems. Multi-modal sensor fusion and compensation for detection latency
are indispensable elements for autonomous vehicles to function safely in complex traffic
scenarios and adverse weather conditions. This research presents a practical solution to

these critical challenges.

Strategic Significance & Outlook

The perception pipeline developed in this study is expected to not only boost
competitiveness in autonomous racing but also find applications in future autonomous
driving technologies for consumer vehicles. Future research and development will
primarily focus on optimizing the efficient fusion of multi-modal data, enhancing real-time
performance, and further refining prediction models. Ultimately, by combining with more
advanced decision-making algorithms, this technology is anticipated to contribute to the
realization of autonomous racing cars, and by extension, general vehicles, that offer both

superior performance and unparalleled safety, potentially surpassing human drivers.

Source: https://arxiv.org/html/2609.08338v2
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#47 Hyundai Motor Group Accelerates Autonomous
Driving with Al-Powered ‘Data Flywheel," Targeting
Level 2++ Vehicle Production by Late 2029

Published September 13, 2026  Hyundai Motor Group  South Korea

| OVERVIEW

Hyundai Motor Group announced the full activation of its Al-powered 'data flywheel' to
accelerate autonomous driving innovation. The group is pursuing a 'dual-track
strategy' combining accelerated Level 2+ production with NVIDIA and in-house
development of core technologies via its Atria Al. This strategy aims for mass
production of Atria Al-equipped Level 2++ vehicles by late 2029, securing leadership
in the autonomous driving market and advancing high-level autonomous vehicle

deployment.



| IN DEPTH

Key Findings

Hyundai Motor Group has announced the full activation of its Al-powered 'data flywheel'
system to accelerate innovation in autonomous driving technology. This initiative forms
the core of the group's roadmap, targeting the mass production of Level 2++ vehicles

equipped with its proprietary Atria Al by late 2029.

Technical Details

Hyundai Motor Group's 'data flywheel' strategy is designed to create a virtuous cycle for
learning, improving, and deploying autonomous driving systems. This strategy is built

upon two main pillars:

e Dual-Track Strategy:

o Partnership with NVIDIA: The group is leveraging NVIDIA's validated
autonomous driving technology to accelerate the production of current Level 2+
(advanced driver-assistance systems) vehicles. This enables early market

introduction and rapid validation of technology.

o In-house Atria Al Development: Concurrently, the group is internalizing key
autonomous driving technologies through its proprietary end-to-end (E2E) Atria Al
system, co-developed by the AVP Division Head and 42dot. Atria Al integrates
Vision, Language, and Action (VLA)-based autonomous driving capabilities into a
single framework, encompassing visual perception, language-based reasoning,

and action generation.

o Data Collection and Utilization: Large-scale real-world driving data is continuously
collected and fed into the Atria Al model for ongoing learning and improvement. This
data-driven approach enhances the system's robustness and adaptability across

various scenarios.

o Standardized Sensor Systems: Hyundai Motor Group is progressively standardizing
its sensor systems, primarily centered around NVIDIA Drive Hyperion 10. This
standardization aims to increase the efficiency of Al learning and validation
processes, ensuring platform consistency and facilitating deployment across different

vehicle models.



The group recently showcased a video during its 'Hyundai Motor Group Autonomous
Driving Media Day,' demonstrating an Atria Al-equipped SDV testbed vehicle navigating
complex urban environments without driver intervention, affirming the realization of Level

2++ capabilities.

Background & Context

In the intensely competitive landscape of autonomous driving development, automotive
manufacturers are strengthening their capabilities through both proprietary technology
and external partnerships. Hyundai Motor Group positions its Al-powered data flywheel
as the core foundation for its competitive advantage in autonomous driving,
systematizing the entire process from data acquisition to Al learning, validation, and
deployment. This strategy aims not only to advance technological development but also
to enhance the reliability and speed-to-market of autonomous driving solutions through
continuous real-world testing and data-driven improvements. Collaboration with global Al
platform leaders like NVIDIA is crucial, guaranteeing access to advanced hardware and

software necessary for accelerated development.

Strategic Significance & Outlook

Hyundai Motor Group plans to launch vehicles incorporating NVIDIA's technology in
2028, followed by the mass production of Atria Al-equipped Level 2++ vehicles in the
latter half of 2029. This initiative aims to deliver more advanced autonomous cars
capable of hands-free driving on highways and in urban areas. The continuous operation
of the data flywheel and the evolution of Atria Al will be critical drivers for the group to
establish technological leadership in the autonomous driving market and spearhead the
transformation of future mobility solutions. Ultimately, these efforts are expected to
accelerate the transition to Level 3 and higher autonomous driving technologies,

contributing to the realization of a fully autonomous society.

Source: https://www.hyundai.news/eu/articles/press-releases/ai-powered-data-flywheel.html

Collected: September 18, 2026 | Automated Research System (Gemini API)


https://www.hyundai.news/eu/articles/press-releases/ai-powered-data-flywheel.html

#48 BYD's Autonomous Hardware Already Built for

Level 4, Outpacing Current Chinese Level 2+
Regulations

Published September 13, 2026 TechJournal.uk UK

| OVERVIEW

BYD's autonomous driving system, integrating LiDAR, cameras, and infrared sensors
in a single stack, already possesses Level 3 and Level 4 hardware capabilities, as
confirmed by Stella Li. Despite current Chinese regulations limiting deployment to
Level 2+, BYD's technology is prepared for higher autonomy, offering features like
automatic parking and an autonomous drift mode for track use. This positions BYD

with a significant hardware advantage for future advanced autonomous driving

markets.



| IN DEPTH

Key Findings

BYD's autonomous driving system has been revealed to possess hardware capabilities
ready for SAE Level 3 and Level 4 autonomy, integrating LIDAR, cameras, and infrared
sensors into a single stack. This announcement, made by Stella Li of BYD, highlights the
company's advanced technological readiness despite current Chinese regulations
limiting autonomous driving deployment to Level 2+. BYD emphasizes that its

technology is already ahead of the curve, prepared for future regulatory easing.

Technical Details

BYD's autonomous driving hardware is engineered with an advanced suite of sensors

and an integrated architecture. The system comprises the following key components:

o LiDAR (Light Detection and Ranging): Generates precise 3D maps of the
environment, providing high-accuracy distance measurements and object detection.
This enables detailed perception of surroundings and accurate localization and

obstacle avoidance in complex traffic conditions.

e Cameras: Provide rich visual information for recognizing traffic signs, signals, lanes,
pedestrians, and other vehicles. Multiple cameras ensure a wide field of view and

redundancy for enhanced safety.

» Infrared Sensors: Augment object detection capabilities in adverse conditions such

as darkness and fog, supporting all-weather operation of the system.

» Single-Stack Integration: To efficiently process data from these diverse sensors,
BYD has integrated them into a single hardware stack. This integration optimizes
data synchronization and fusion between sensors, leading to a more robust and

consistent environmental perception.

This advanced hardware foundation allows BYD's system to offer sophisticated features

such as:

o Automatic Parking: Enhances daily convenience by autonomously performing

parking maneuvers even in complex parking scenarios.



o Autonomous Drift Mode for Track Driving: A specialized feature designed for
performance in specific driving environments, demanding high control precision and

safety.

Stella Li's statement indicates that BYD has already incorporated these advanced
hardware capabilities into its vehicles, positioning the company to await software

advancements and regulatory relaxations for broader deployment.

Background & Context

China is a leading nation in the development and deployment of autonomous driving
technology, though current regulations primarily focus on Level 2+ capabilities. This level
allows for advanced driver-assistance on highways and partial automation under specific
conditions. However, the fact that major automakers like BYD are already preparing
Level 3 and Level 4 capable hardware signifies a strategic move to anticipate future
regulatory easing and expanding market demand. Level 3 (Conditional Driving
Automation) allows the system to perform all driving tasks under specific conditions, with
the human driver expected to intervene when requested. Level 4 (High Driving
Automation) allows the system to handle all driving tasks and unexpected events within

a defined operational design domain (ODD) without human intervention.

Strategic Significance & Outlook

BYD's early adoption of Level 3/4-ready hardware positions the company for significant
competitive advantages in the future autonomous driving market. Once regulations catch
up, BYD will be able to rapidly deploy advanced autonomous services. This could be a
key differentiator in the technological race against competitors like Tesla and other major
automakers. Future developments will focus on optimizing software and continuously
improving Al models to fully leverage these hardware capabilities, providing safer and
more comfortable autonomous driving experiences. Furthermore, the deployment of
Level 3/4 autonomous driving services both within and outside China will contribute to

smart city development and the transformation of transportation infrastructure globally.

Source: https://www.techjournal.uk/p/byds-self-driving-hardware-is-already
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| OVERVIEW

Pony.ai and Kodiak are tackling the core challenges of autonomous vehicles—
geographic generalization, long-tail safety events, scalable economics, operational
complexity, and regulation—through advanced Al models and simulation. Pony.ai
leverages large-scale world models to generate and learn from a wider array of
scenarios, while Kodiak employs a novel neural architecture combining perception
with rich physical reasoning. These approaches enable rigorous testing of Al models
against vast, real-world scenario variations that are impractical or costly to replicate

on public roads, significantly accelerating development and deployment readiness.



| IN DEPTH

Key Findings

Pony.ai and Kodiak are making significant strides in overcoming fundamental challenges
hindering the widespread commercial deployment of autonomous driving. By leveraging
large-scale Al models and advanced simulation environments, these companies are
directly addressing issues such as geographic generalization, the safety of long-tail
events, scalable economics, operational complexity, and regulatory hurdles, paving the

way for more robust and reliable autonomous systems.

Technical / Clinical Details

The autonomous vehicle industry has been grappling with five primary challenges:
achieving geographic generalization across diverse environments, ensuring safety for
rare 'long-tail' events that are difficult to predict, developing scalable economic models,
managing the immense operational complexity of large fleets, and navigating evolving
regulatory landscapes. Pony.ai is tackling these issues by deploying large-scale world
models capable of generating and learning from a much broader spectrum of scenarios
than previously possible. This enables their systems to adapt more effectively to varied

driving conditions and unforeseen circumstances.

Kodiak, on the other hand, has focused on a new approach centered around a large-
scale neural architecture that integrates perception with rich physical reasoning. This
allows their autonomous systems to better understand the environment and make more
robust decisions based on comprehensive physical models. Critically, high-fidelity
simulation systems are exposing these sophisticated models to an enormous number of
variations that would be challenging, dangerous, or prohibitively expensive to reproduce
manually on public roads. This accelerated testing in virtual environments is a
cornerstone for validating the safety and performance of these advanced Al-driven

systems.



Background & Context

Historically, autonomous driving systems have struggled with the 'edge cases' or
infrequent events that constitute the 'long tail' of driving scenarios. These often involve
complex interactions with human drivers, pedestrians, or unusual environmental
conditions, making them difficult to address with traditional rule-based or data-intensive
supervised learning methods. The shift towards large-scale generative Al models and
comprehensive simulation platforms represents a paradigm change. This allows
developers to move beyond simply reacting to observed data to proactively
understanding and predicting complex dynamics, reducing the need for exhaustive real-
world data collection for every conceivable scenario. The industry recognizes that robust
simulation is not merely a testing tool but an integral part of the Al training and validation

pipeline, crucial for scaling autonomous technology globally.

Strategic Significance & Outlook

The advancements by Pony.ai and Kodiak in integrating large Al models with powerful
simulation mark a critical inflection point for the autonomous vehicle industry. This
holistic approach enhances the ability of self-driving cars to perform reliably and safely
across diverse operational domains. For investors, this signifies a de-risking of future
deployments and a clearer path to profitability as the technology becomes more scalable
and less reliant on costly manual data annotation and real-world testing. Engineers will
benefit from more efficient development cycles and the ability to test innovative Al
architectures in controlled, repeatable environments. The broader impact will be seen in
the accelerated commercialization of autonomous ride-hailing and logistics services,
leading to improved traffic safety, reduced congestion, and enhanced mobility options,

ultimately reshaping urban infrastructure and transportation economics globally.

Source: https://newmarketpitch.com/blogs/news/autonomous-vehicle-challenges

Collected: September 18, 2026 | Automated Research System (Gemini API)


https://newmarketpitch.com/blogs/news/autonomous-vehicle-challenges

