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This Week in 90 Seconds

EXECUTIVE SUMMARY

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

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

decisions.

SIGNAL 01 | SENSING & Al
Doosan Robotics: Physical Al robot specs
for nuclear welding 2026

South Korea's Doosan Robotics has been selected for two
national projects to develop "Physical Al" collaborative
robots and industrial humanoids using domestic Al
semiconductors.

SIGNAL 02 | ROBOT PLATFORM

LinkerHand 030: LinkerBot's 20-DOF
robotic hand specs

Chinese robotics startup LinkerBot has unveiled its '
LinkerHand 030', a 20-degree-of-freedom direct-drive
robotic hand capable of performing complex human-like
magic tricks, such as coin vanishing and card manipulation.

SIGNAL 03 | TASK EXECUTION
SoTa skins: Robot tactile skin specs and
$10 material cost

A new study on arXiv introduces "SoTa" (Soft Tactile Skins), a
low-cost capacitive tactile skin designed to provide full
coverage for both human and robotic hands.

SIGNAL 04 | FLEET OPERATIONS
Zhejiang University: 200V artificial muscle
specs for soft robots

Ateam led by Professor Shi Ye at Zhejiang University has
developed a novel artificial muscle that operates with a mere
200 volts, paving the way for soft robots to operate without
external power cables.

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

25%
A02
90 km
Al4
950/ SOURCE-BOUND CONDITION
0 This system boasts 95% energy recovery efficiency, =0.1° positioning accuracy, broad
A06 environmental adaptability from -40°C to 80°C, and a fatigue life exceeding 2 million cycles
with only 3% attenuation.

SOURCE-BOUND CONDITION
657 '59 The Peregreen V4, a 3D-printed quadcopter from South Africa, officially holds the Guinness

World Record for the fastest drone at 408.60 mph (657.59 km/h), established in December
2025.

SOURCE-BOUND CONDITION
P05 Sina Finance reports that a research team at the Chinese Academy of Sciences' Institute of
Al9 Automation has developed an Al-powered "Big Factory" R&D model, dramatically
compressing humanoid robot development time from six.

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

SOURCE-BOUND CONDITION
This artificial muscle achieves a 25% area expansion under a 20V/um electric field, an
energy density of 38.4 J/kg, and a power density of 452 W/kg, surpassing natural muscle
output.

SOURCE-BOUND CONDITION

This pioneering drone medical logistics operation for this route delivered essential medical
supplies, including AEDs, from Wakkanai to Rishiri Island in 34 minutes at a cruising speed
of 90 km/h.

km

conditions.
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Where the Value Chain Moved

Where the value chain moved

VALUE CHAIN / EVIDENCE

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

not decorative arrows.

Sensing & Al

P01/P06

South Korea's Doosan
Robotics has been
selected for two
national projects to
develop "Physical Al"
collaborative robots
and.

Robot platfor
m

P02/PO7

Chinese robotics
startup LinkerBot has
unveiled its 'LinkerHan
d 030', a 20-degree-of-
freedom direct-drive
robotic hand.

Task executio
n
P03/P08

A new study on arXiv
introduces "SoTa"
(Soft Tactile Skins), a
low-cost capacitive
tactile skin designed
to provide full.

Fleet operati
ons

P04/P09

Ateam led by
Professor Shi Ye at
Zhejiang University
has developed a novel
artificial muscle that
operates with a mere
200.

Regulation &
service

P05/P10

Sina Finance reports
that a research team
at the Chinese
Academy of Sciences'
Institute of
Automation has
developed an.

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

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 next decision locus

Next decision locus (categories)

Business / rules @ @

System / adoption @ @ @ @

Tech / process @@ @

Research Prototype  Jointeval. Adoption Scale

Deployment maturity —

REPRODUCIBLE POSITIONING RULE

P02

P03

P04

P05

PO7

P08

P10

MATURITY / NEXT DECISION LOCUS

Doosan Robotics: Physical Al robot
specs for nuclear welding 2026
System / adoption | cue:
commercialize

LinkerHand 030: LinkerBot's 20-DOF
robotic hand specs
Business / rules | cue: capacity

SoTa skins: Robot tactile skin specs
and $10 material cost

Tech / process | cue: no
system/business cue

Zhejiang University: 200V artificial
muscle specs for soft robots

Tech / process | cue: no
system/business cue

CAS Institute of Automation: 2-week
humanoid R&D timeline 2026
System / adoption | cue: integration

Takeyama and Partners: Medical
drone transport trial results
System / adoption | cue: Partners

TacOT explained: Robot
manipulation via human
demonstrations

Business / rules | cue: policy

Exynergy: Artificial muscle specs for
95% energy recovery
System / adoption | cue: system

Unitree G1: UC San Diego
teleoperated surgery demo specs
2026

System / adoption | cue: robotic
surgery

Peregreen V4: Fastest drone specs
and 408.60 mph record

Tech / process | cue: no
system/business cue

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

bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).

Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble

diameter reflects the editorial score.
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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.

P01

A18 | Sensing & Al | Product adoption

FACT
South Korea's Doosan Robotics has been selected for two

national projects to develop "Physical Al" collaborative
robots and industrial humanoids using domestic Al
semiconductors. The first project aims to commercialize
three types of Al system-on-chip equipped robots capable of
self-perception, judgment, and control without external PCs
or clouds by 2031.

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.

Doosan Robotics: Physical Al robot specs for nuclear welding 2026

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.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

P02
Al1 | Robot platform | Product adoption

FACT
Chinese robotics startup LinkerBot has unveiled its '

LinkerHand 030', a 20-degree-of-freedom direct-drive
robotic hand capable of performing complex human-like
magic tricks, such as coin vanishing and card manipulation.
This innovative design offers independent control of each
joint, enabling highly delicate movements.

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.

LinkerHand 030: LinkerBot's 20-DOF robotic hand specs

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.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES
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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.

A09 | Task execution | Research

FACT
A new study on arXiv introduces "SoTa" (Soft Tactile Skins),

a low-cost capacitive tactile skin designed to provide full
coverage for both human and robotic hands. SoTa features
a consistent 202-taxel layout across fingers and palms,
fabricated with a thin, soft multi-layer design using fabric
electrodes, achieving customizable shapes for under $10 in
material costs per skin. This innovation promises to
democratize tactile sensing and significantly enhance robot
dexterity.

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.

“ SoTa skins: Robot tactile skin specs and $10 material cost

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.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS

A02 | Fleet operations | Pilot

FACT
Ateam led by Professor Shi Ye at Zhejiang University has

developed a novel artificial muscle that operates with a
mere 200 volts, paving the way for soft robots to operate
without external power cables. This artificial muscle
achieves a 25% area expansion under a 20V/um electric
field, an energy density of 38.4 J/kg, and a power density of
452 W/kg, surpassing natural muscle output. This
breakthrough significantly enhances soft robot mobility and
autonomy, accelerating practical applications.

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.

“ Zhejiang University: 200V artificial muscle specs for soft robots

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.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS
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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.

CAS Institute of Automation: 2-week humanoid R&D timeline 2026

A19 | Regulation & service | Product adoption Date not stated
FACT BUSINESS READ

Sina Finance reports that a research team at the Chinese For operating companies, compare the reported change
Academy of Sciences' Institute of Automation has developed with current qualification, sourcing and product-roadmap
an Al-powered "Big Factory" R&D model, dramatically assumptions. For suppliers, provide sensors, actuators,
compressing humanoid robot development time from six compute and service evidence under real operating
months to half a month, generating initial models in tens of conditions.

seconds. The goal is to overcome challenges of precise ACTION

operation for 40+ degrees of freedom and reduce Within 30 days, compare humanoids, drones and robotaxis
whole-machine costs to under 250,000 RMB. by task success, intervention rate, safety and unit

WHY IT MATTERS economics; record the evidence and owner against P05.
The decision relevance is safe autonomy, task economics, UNKNOWN

fleet operations and regulatory access. The signal should be Still unproven or incompletely stated: intervention, safety,
tested at the application and operating-system level, not uptime, liability, regulation, fleet scale and cost.

accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

“ Takeyama and Partners: Medical drone transport trial results

Al4 | Sensing & Al | Joint evaluation Date not stated
FACT BUSINESS READ

Sapporo-based medical equipment wholesaler Takeyama For operating companies, compare the reported change
and partners successfully conducted a drone transport trial with current qualification, sourcing and product-roadmap
for medical devices between Wakkanai, Rishiri, and Rebun assumptions. For suppliers, provide sensors, actuators,
Islands in Hokkaido on October 7, 2026. This pioneering compute and service evidence under real operating

drone medical logistics operation for this route delivered conditions.

essential medical supplies, including AEDs, from Wakkanai ACTION

to Rishiri Island in 34 minutes at a cruising speed of 90 km/h. Within 30 days, compare humanoids, drones and robotaxis
WHY IT MATTERS by task success, intervention rate, safety and unit

The decision relevance is safe autonomy, task economics, economics; record the evidence and owner against P06.
fleet operations and regulatory access. The signal should be UNKNOWN

tested at the application and operating-system level, not Still unproven or incompletely stated: intervention, safety,
accepted from a headline alone. uptime, liability, regulation, fleet scale and cost.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION
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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.

TacOT explained: Robot manipulation via human demonstrations

A10 | Robot platform | Joint evaluation Date not stated
FACT BUSINESS READ

A new research paper on arXiv, "TacOT," proposes an For operating companies, compare the reported change
innovative framework for learning contact-rich, dexterous with current qualification, sourcing and product-roadmap
manipulation from human demonstrations for robots. assumptions. For suppliers, provide sensors, actuators,
TacOT leverages action- and tactile-aware dynamic time compute and service evidence under real operating
warping to identify consistent interaction dynamics conditions.

between human and robot demonstrations. ACTION

WHY IT MATTERS Within 30 days, compare humanoids, drones and robotaxis
The decision relevance is safe autonomy, task economics, by task success, intervention rate, safety and unit

fleet operations and regulatory access. The signal should be economics; record the evidence and owner against P07.
tested at the application and operating-system level, not UNKNOWN

accepted from a headline alone. Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES

P08 Exynergy: Artificial muscle specs for 95% energy recovery

A06 | Task execution | Pilot Date not stated
FACT BUSINESS READ

Exynergy, a startup spun off from Professor Ning Xi's team at For operating companies, compare the reported change
the University of Hong Kong, has developed an artificial with current qualification, sourcing and product-roadmap
muscle utilizing "shear-thickening gel" that responds to assumptions. For suppliers, provide sensors, actuators,
neural signals to provide precise compensatory power for compute and service evidence under real operating
muscle weakness in the elderly. This system boasts 95% conditions.

energy recovery efficiency, £0.1° positioning accuracy, ACTION

broad environmental adaptability from -40°C to 80°C, and a Within 30 days, compare humanoids, drones and robotaxis
fatigue life exceeding 2 million cycles with only 3% by task success, intervention rate, safety and unit
attenuation. economics; record the evidence and owner against P08.
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 2/5 | DECISION LOCUS: SYSTEM / ADOPTION
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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.

A20 | Fleet operations | Research

FACT
UC San Diego's Center for the Future of Surgery conducted a

first-of-its-kind procedure where an experienced surgeon
teleoperated Unitree G1 humanoid robots to remove a
gallbladder in a live pig, with a second surgery involving two
robots working collaboratively. While surgical robots have
been used for decades, this study explores expanding access
to robotic surgery using more affordable humanoid
platforms.

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.

m Unitree G1: UC San Diego teleoperated surgery demo specs 2026

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 P09.

UNKNOWN
Still unproven or incompletely stated: intervention, safety,

uptime, liability, regulation, fleet scale and cost.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION

P10
A12 | Regulation & service | Research

FACT
The Peregreen V4, a 3D-printed quadcopter from South

Africa, officially holds the Guinness World Record for the
fastest drone at 408.60 mph (657.59 km/h), established in
December 2025. Unofficial reports from May and June 2026
indicate even higher speeds of 425 mph (685 km/h) by
Benjamin Biggs' Blackbird and 434 mph (699 km/h) by
Quantum Systems' Apex Recordhunter.

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.

Peregreen V4: Fastest drone specs and 408.60 mph record

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 P10.
UNKNOWN

Still unproven or incompletely stated: intervention, safety,
uptime, liability, regulation, fleet scale and cost.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS
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Playbook and Roadmap

Playbook and 0-5 year roadmap

Operating companies

drones and robotaxis by
task success, intervention
rate, safety and unit

compare humanoids,

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

Run production-like

acceptance and stop
criteria.

economics

Materials, equipment and
technology suppliers

service evidence under
real operating conditions

Trading, investment and
legal teams

regulation, fleet scale and
cost.

ROADMAP

provide sensors,
actuators, compute and

Map intervention, safety,
uptime, liability,

Create shared reliability,
process-window and

customers.

Contract for capacity,
quality, change notice,

exit.

qualification with explicit

failure-analysis data with

liability, alternatives and

OWNERS / GATES / DELIVERABLES

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Standardize interfaces,
traceability, lifecycle
support and recovery
services.

Diversify regional,
technical and customer
concentration risk.

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,

owner

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

G2 Integration R&D

G3 Commercial Business
G4 Lifecycle Operations

Source, test conditions and reproducibility

Interface, process window and failure analysis

Capacity, total cost, contract and alternatives

Monitoring, maintenance, change notice and exit

Troy Technical | Drones & Robotics | cutoff 2026-10-09
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Analyzed Articles 1/2 FULL TITLES / FULL SOURCE URLS

ANALYZED ARTICLES | ITEMS 01-11

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

AO1L Silicon Li-ion Batteries: 30-40% energy density boost for https://www.ayaauavpower.com/news/military-drone-battery/
drones
AO2 Zhejiang University: 200V artificial muscle specs for soft robots  https://finance.sina.com.cn/wm/2026-10-05/doc-iniucpwm3093476.sht
ml
AO3 Dongguk University: Battery-free wearable sensing device https://roboticsandautomationnews.com/2026/10/09/researchers-devel
explained op-battery-free-wearable-device-powered-by-human-movement/105783
/
A4 MIT: Paper-thin swimming robot powered by live muscle cells  https://scitechdaily.com/mits-paper-thin-swimming-robot-is-powered-b
y-living-muscle/
AO5 HKUST(GZ): 35.7 Nm/kg torque density robot actuator specs https://eyoubot.com/en/blog/robot-actuator-power-density
AO6 Exynergy: Artificial muscle specs for 95% energy recovery https://www.163.com/dy/article/L8PN0J1T0553CPG3.html
AO7 University of Stuttgart: Magnetic ceramic micro-scroll specs https://www.techbriefs.com/component/content/article/55941-butterfly
-inspired-smart-propulsion-for-microrobots
A0S TacEx explained: ETH Zurich's robot exploration framework https://roboskin.ai/news/tacex-tactile-curiosity-robot-exploration
A09 SoTa skins: Robot tactile skin specs and $10 material cost https://arxiv.org/abs/2610.02338
AL0 TacOT explained: Robot manipulation via human https://arxiv.org/abs/2610.04363
demonstrations
All LinkerHand 030: LinkerBot's 20-DOF robotic hand specs https://zdnet.co.kr/view/?n0=20261007100121
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https://finance.sina.com.cn/wm/2026-10-05/doc-iniucpwm3093476.shtml
https://roboticsandautomationnews.com/2026/10/09/researchers-develop-battery-free-wearable-device-powered-by-human-movement/105783/
https://roboticsandautomationnews.com/2026/10/09/researchers-develop-battery-free-wearable-device-powered-by-human-movement/105783/
https://roboticsandautomationnews.com/2026/10/09/researchers-develop-battery-free-wearable-device-powered-by-human-movement/105783/
https://scitechdaily.com/mits-paper-thin-swimming-robot-is-powered-by-living-muscle/
https://scitechdaily.com/mits-paper-thin-swimming-robot-is-powered-by-living-muscle/
https://eyoubot.com/en/blog/robot-actuator-power-density
https://www.163.com/dy/article/L8PN0J1T0553CPG3.html
https://www.techbriefs.com/component/content/article/55941-butterfly-inspired-smart-propulsion-for-microrobots
https://www.techbriefs.com/component/content/article/55941-butterfly-inspired-smart-propulsion-for-microrobots
https://roboskin.ai/news/tacex-tactile-curiosity-robot-exploration
https://arxiv.org/abs/2610.02338
https://arxiv.org/abs/2610.04363
https://zdnet.co.kr/view/?no=20261007100121

Analyzed Articles 2/2 FULL TITLES / FULL SOURCE URLS

ANALYZED ARTICLES | ITEMS 12-22

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

A12 Peregreen V4: Fastest drone specs and 408.60 mph record https://aerocorner.com/blog/fastest-drones/
Al13 Fudan University micro-robot: Battery-free power explained https://newatlas.com/robotics/robot-harvests-power-skin-feet-membra
ne/

Al4 Takeyama and Partners: Medical drone transport trial results https://wakkanaipress.com/2026/10/08/25156/

AlS Phantom Twisting drone: Al stealth and 25 RPS specs https://feng.ifeng.com/c/8x2jQTpWeH1

Al6 HH-B-DM4-NT explained: New microrobot for bladder cancer https://www.eurekalert.org/news-releases/1146966
2026

Al7 ITRI quadruped robots: NVIDIA platform training for disaster https://money.udn.com/money/story/122331/9801394
2026

Al8 Doosan Robotics: Physical Al robot specs for nuclear welding https://v.daum.net/v/20261006090808421
2026

A19 CAS Institute of Automation: 2-week humanoid R&D timeline https://finance.sina.com.cn/wm/2026-10-08/doc-iniunezp4462535.shtml
2026

A20 Unitree G1: UC San Diego teleoperated surgery demo specs https://www.cnet.com/videos/hands-on-with-first-humanoid-robot-surg
2026 eon/

A21 Carnegie Mellon: Dual-process approach reduces collisions by https://arxiv.org/abs/2610.04088
89%

A22 4D Radar vs LiDAR: Performance in adverse weather planning https://arxiv.org/html/2610.06121v1
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#01 Silicon Li-ion Batteries: 30-40% energy density
boost for drones

Published October 06, 2026 Ayaa Unknown

| oveERVIEW

New silicon anode Li-ion batteries for military drones deliver a 30-40% increase in
energy density compared to conventional graphite cells, reaching 350-450+ Wh/kg.
This advancement significantly extends the endurance of long-range ISR
(Intelligence, Surveillance, Reconnaissance) UAVs. Furthermore, these battery packs
incorporate MIL-STD-810H compliant thermal runaway mitigation and mechanical

reinforcement, ensuring safety and reliability in harsh military environments.



| IN DEPTH

Key Findings

High-performance silicon anode lithium-ion (Li-ion) batteries have been developed for
military drones (UAVSs), achieving a 30-40% increase in energy density compared to
conventional graphite anode cells. This innovative battery technology boasts an
impressive energy density of approximately 350-450+ Wh/kg, enabling a dramatic
extension of flight times for long-range ISR (Intelligence, Surveillance, and
Reconnaissance) UAVs. Moreover, these battery packs are engineered with MIL-STD-
810H compliant thermal runaway mitigation and mechanical reinforcement, maximizing

safety and reliability under stringent operational conditions.

Technical / Clinical Details

Battery technology for military drones is a critical component for mission success,
demanding high energy density, safety, and durability. This new battery leverages key

chemical properties and technical features:

 Silicon Li-ion Battery: While traditional Li-ion batteries use graphite as the anode
material, silicon can theoretically intercalate significantly more lithium ions—up to ten
times the capacity of graphite. This high-energy silicon anode cell achieves a 30-40%
higher energy density (approximately 350-450+ Wh/kg) compared to conventional

graphite cells, substantially extending drone flight endurance.

o LiPo (Lithium Polymer): Offers flexible packaging and supports high discharge

rates, but generally has lower energy density than silicon Li-ion.

e Primary Cells (Non-rechargeable): Provide long shelf life and low self-discharge but

incur higher operational costs due to their single-use nature.
o Solid-State Batteries: An emerging technology aiming for ultimate safety and energy
density, currently in development.

Furthermore, military battery packs incorporate crucial characteristics:

o Thermal Runaway Mitigation: Advanced Battery Management Systems (BMS) and
physical designs (e.g., thermal conductive materials, cooling fins, fire barriers) are

integrated to prevent overheating and uncontrolled thermal reactions.



» Mechanical Hardening: Robust casings and reinforced internal structures are
designed to withstand harsh environments including vibration, shock, drops, and
extreme temperature variations, complying with military standards such as MIL-STD-
810H.

Background & Context

In modern military operations, UAVs play an indispensable role across a wide range of
missions, including intelligence gathering, reconnaissance, surveillance, attack, and
logistics support. The effectiveness of these missions heavily depends on the UAV's
endurance, range, and reliability. Particularly in ISR missions, prolonged surveillance
capabilities are critical for accurately monitoring enemy movements. The limitations of
conventional battery technology have been a significant constraint on drone operational

capabilities.

The introduction of silicon anode Li-ion batteries offers a strategic solution to this
challenge, markedly improving the operational capabilities of military UAVs. This enables
surveillance over wider areas, execution of longer missions, and more rapid deployment,

serving as a vital factor in securing tactical advantages.

Strategic Significance & Outlook

This high-performance battery technology will significantly impact the military drone
market, driving new UAV designs and enhancing mission capabilities. Specifically, the
development of compact, long-range, and long-endurance tactical UAVs will accelerate,
allowing for adaptation to more diverse battlefield scenarios. In the future, further
improvements in energy density and safety are anticipated, potentially through
integration with solid-state battery technology and more advanced self-diagnostic and
self-healing functions. This evolution is expected to make military UAVs more
autonomous and resilient systems, playing an even more central role in future defense

strategies.

Source: https://www.ayaauavpower.com/news/military-drone-battery/
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#02 Zhejiang University: 200V artificial muscle specs
for soft robots

Published October 05, 2026 #TEM%¥ China

| oveERVIEW

Ateam led by Professor Shi Ye at Zhejiang University has developed a novel artificial
muscle that operates with a mere 200 volts, paving the way for soft robots to operate
without external power cables. This artificial muscle achieves a 25% area expansion

under a 20V/pm electric field, an energy density of 38.4 J/kg, and a power density of

452 W/kg, surpassing natural muscle output. This breakthrough significantly

enhances soft robot mobility and autonomy, accelerating practical applications.



| IN DEPTH

Key Findings

A research team led by Professor Shi Ye at Zhejiang University has developed a high-
performance, novel artificial muscle that operates with a remarkably low driving voltage
of just 200 volts. This innovation significantly expands the possibility of soft robots
functioning without external power cables. This groundbreaking artificial muscle not only
achieves a 25% area expansion under a 20V/um electric field but also boasts an energy
density of 38.4 J/kg and an impressive power density of 452 W/kg. This power output
surpasses that of natural muscle, marking a substantial step towards greater autonomy

and practical application for soft robots.

Technical / Clinical Details

This new artificial muscle is based on dielectric elastomer actuators (DEAs). DEAs
consist of a flexible dielectric material sandwiched between two electrodes, utilizing the
principle that the material contracts and expands under an applied electric field.
Conventional DEAs require high voltages (several kilovolts), necessitating large and
expensive power supplies, which have been an obstacle to miniaturizing and making soft
robots cordless. Professor Shi Ye's team overcame this voltage challenge through

optimization of material composition, structural design, and electrode materials.

+ Low-Voltage Operation: The developed artificial muscle performs efficiently at just
200 volts, in contrast to conventional DEAs requiring several kilovolts. This enables
direct powering from small, lightweight batteries, facilitating cordless operation for soft

robots.

» High Area Expansion Ratio: It achieves a high area expansion ratio of 25% under a
20V/um electric field. This signifies significant deformation capabilities, suitable for

tasks requiring complex movements and strong gripping force.

e High Energy and Power Density: An energy density of 38.4 J/kg and a power
density of 452 W/kg are remarkably high compared to conventional artificial muscles
and general actuators. Notably, the 452 W/kg power density surpasses that of natural

human muscle (typically around 100-200 W/kg), enabling fast and powerful actions.



» Efficient Material Design: Through specific dielectric material and electrode
combinations, and optimized multi-layered structures, the team achieved efficient

electric field generation and mechanical response at low voltages.

Background & Context

Soft robotics has garnered significant attention across many fields, including medicine,
caregiving, collaborative robotics, and disaster response, due to its inherent flexibility,
safety, and adaptability. However, one of the primary challenges hindering its practical
application has been the complexity of power sources and control systems required for
actuators. Actuators demanding high voltages often necessitate tethering by power
cables or the integration of hazardous high-voltage equipment, which can undermine the

'softness' advantage of soft robots.

Zhejiang University's achievement breaks through this technological barrier, providing a
foundation for soft robots to function as truly autonomous and mobile systems. This will
accelerate further research and development towards realizing cordless and compact

soft robots.

Strategic Significance & Outlook

A high-power artificial muscle operating at 200 volts has the potential to revolutionize
soft robot design and functionality. It is expected to find practical applications in a wide
range of fields, including wearable robots, medical robots (e.g., diagnostic/therapeutic
capsules moving within the body, rehabilitation aids), exploration robots, and more
advanced humanoid robots. Specifically, the miniaturization and integration of power
sources will enhance robot freedom, accelerating their deployment in previously
inaccessible environments or in tasks involving close human contact. While further
optimization of durability, lifespan, and mass production costs remain future challenges,
this technology is undoubtedly a powerful driving force pushing soft robotics from the

laboratory into real-world applications.

Source: https://finance.sina.com.cn/wm/2026-10-05/doc-iniucpwm3093476.shtml
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#03 Dongguk University: Battery-free wearable
sensing device explained

Published October 09, 2026 Robotics & Automation News South Korea

| oveERVIEW

Researchers at Dongguk University have developed a flexible, battery-free wearable
electronic device capable of harvesting energy from human movement to power
neuromorphic sensing and learning functionalities. This innovative technology
combines a triboelectric nanogenerator (TENG) with flexible graphene-channel ion-
gel-gated transistors, enabling motion sensing and information processing/learning
without any external power supply. This breakthrough contributes to long-term
autonomous operation and miniaturization of wearables, opening new possibilities for

smart healthcare and human-machine interfaces.



| IN DEPTH

Key Findings

Researchers at Dongguk University have successfully developed a flexible, battery-free
wearable electronic device that harnesses energy from human movement to power
neuromorphic (brain-inspired) sensing and learning functionalities. This groundbreaking
technology integrates a triboelectric nanogenerator (TENG) with flexible graphene-
channel ion-gel-gated transistors, enabling it to sense motion and process/learn
information without requiring any external power source. This achievement offers an
innovative solution to the challenges of long-term autonomous operation and

miniaturization in the field of wearable technology.

Technical / Clinical Details

The developed device adopts a unique architecture that merges ambient energy

harvesting with neuromorphic computing. Its key components include:

o Triboelectric Nanogenerator (TENG): This component generates electrical power
from mechanical motions such as walking, arm swings, or finger flexion, leveraging
the triboelectric effect. The TENG is constructed from flexible and lightweight
materials, ensuring comfort when worn on the body. The generated power supplies

the energy required for the entire device's operation.

» Flexible Graphene-Channel lon-Gel-Gated Transistors: These transistors enable
low-power processing of analog signals and realize neuromorphic learning
capabilities. The use of graphene as a channel material ensures high conductivity
and flexibility, while the ion-gel as a gate dielectric provides biocompatibility and
efficient channel modulation under applied voltage. This structure allows for brain-like
information processing, such as recognizing motion patterns and learning specific

gestures.

« Battery-Free Design: Since the entire device operates solely on power harvested
from the TENG, it eliminates the need for bulky and heavy batteries that are typically
essential for conventional wearable devices. This results in a lighter, thinner, more

flexible device, and offers environmental benefits.



This device can perceive user movements in real-time without an external power source
and learn patterns of those movements. For instance, it can be programmed to respond

differently to specific gestures or actions.

Background & Context

The wearable device market is expanding rapidly, but battery life and size have
consistently been major challenges. Frequent recharging is inconvenient for users, and
the weight and volume of batteries themselves restrict design freedom. Furthermore,
fields such as smart healthcare, sports tracking, and human-machine interfaces demand
more advanced sensing capabilities and real-time learning and adaptation based on that
input. Neuromorphic computing, which mimics the structure and function of the brain, is
a promising approach to meet these demands, but its implementation requires low-

power consumption and flexible hardware.

Dongguk University's research addresses these challenges by merging energy
harvesting with neuromorphic technology, indicating the next generation's direction for

wearable devices.

Strategic Significance & Outlook

This battery-free wearable device is expected to have applications in smart healthcare,
where it could detect early signs of disease from movement patterns, monitor
rehabilitation progress, beyond just heart rate and temperature. As an intuitive gesture-
recognition interface, it could revolutionize various human-machine interfaces, including
operating VR/AR environments, controlling robots, and even hands-free control of loT
devices. In the future, the integration of more complex learning algorithms, diversification
of sensor types (e.g., temperature, humidity, chemical substances), and achieving higher
power efficiency are anticipated to further expand its application range. This technology
is predicted to play a crucial role in shaping the future of sustainable and autonomous

wearable electronics.

Source: https://roboticsandautomationnews.com/2026/10/09/researchers-develop-battery-free-wearable-

device-powered-by-human-movement/105783/
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#04 MIT: Paper-thin swimming robot powered by live
muscle cells

Published October 04, 2026  SciTechDaily USA

| oveERVIEW

MIT engineers have created a groundbreaking paper-thin swimming robot driven by a
layer of living muscle tissue thinner than a human hair. This biohybrid robot utilizes
light-controlled living muscle cells for locomotion and steering, capable of moving at
approximately four times its body length per minute underwater. This represents the

first instance of a very thin, 2D muscle-powered robot exhibiting mobility.



| IN DEPTH

Key Findings

Engineers at the Massachusetts Institute of Technology (MIT) have developed a
groundbreaking paper-thin swimming robot, propelled by a layer of living muscle tissue
thinner than a human hair. This robot, controlled by light-activated living muscle cells,
can navigate and maneuver underwater, achieving a speed of approximately four times
its body length per minute. This achievement marks a significant breakthrough as the
“first example of a very thin, two-dimensional muscle-powered robot with locomotive

capability" in the field of biohybrid robotics.

Technical / Clinical Details

The innovative robot is constructed from a flexible polymer skeleton integrated with a
layer of genetically engineered rat muscle cells. These muscle cells are designed to
contract in response to light, allowing for precise control of the robot's movement
through specific wavelengths of light. Its propulsion mechanism leverages asymmetric
force generation induced by muscle contraction, enabling both forward motion and
directional changes underwater. The robot's extreme thinness (less than a human hair)

and lightweight design contribute to efficient locomotion with minimal energy input.

Background & Context

Traditional robots often rely on rigid components and battery-powered motors, making it
challenging to mimic the flexibility, self-healing capabilities, and environmental
adaptability of biological organisms. Biohybrid robotics, which uses living tissues as
robotic power sources, offers a pathway to develop smaller, more efficient, and
environmentally friendly next-generation robots. This technology holds particular promise
for applications in medical fields, such as in-body exploratory robots, and ultracompact
environmental monitoring devices, areas where conventional robots face significant

limitations.



Strategic Significance & Outlook

This research demonstrates the feasibility of integrating living cells as functional
components in complex robotic systems, providing a new direction for future biohybrid
robotics research. Looking ahead, this could lead to the development of self-repairing
robots and devices capable of autonomous movement in more complex environments.
Further challenges include scaling up these biohybrid systems and ensuring long-term

operational stability for practical applications.

Source: https://scitechdaily.com/mits-paper-thin-swimming-robot-is-powered-by-living-muscle/
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#05 HKUST(GZ): 35.7 Nm/kg torque density robot
actuator specs

Published October 08, 2026 EYOU - E{t£l#X China

| OVERVIEW

This article details four key engineering methods to enhance robot actuator power
density: coaxial integration, miniaturized reducers, topology-optimized housings, and
optimized motor slot filling. Notably, a coaxial integrated joint prototype from
HKUST(GZ), unveiled in 2026, achieved an impressive torque density of 35.7 Nm/kg,
representing a significant breakthrough for improving robot performance and

compactness.



| IN DEPTH

Key Findings

Four primary engineering methodologies for maximizing robot actuator power density—
coaxial integration, miniaturization of reducers, topology-optimized housings, and
optimized motor slot filling—have been thoroughly discussed. A coaxial integrated joint
prototype unveiled by the Hong Kong University of Science and Technology
(Guangzhou) [HKUST(GZ)] in 2026 notably achieved a high torque density of 35.7
Nm/kg, marking a pivotal advancement for contributing to the miniaturization and

enhanced performance of robots.

Technical / Clinical Details

The four discussed methods are:

o Coaxial Integration: This involves integrating the motor, reducer, sensors, and other
components into a single, compact unit. This approach reduces overall volume and
weight while simultaneously simplifying wiring and assembly complexity. The
HKUST(GZ) prototype successfully applied this, achieving an impressive torque
density of 35.7 Nm/kg.

» Miniaturization of Reducer: Designing high-efficiency and compact reducers
significantly reduces the overall size and weight of the actuator. Optimization of

advanced technologies such as planetary gears and harmonic drives is crucial here.

+ Topology Optimized Housing: Utilizing computer simulations to design housings
that maintain strength and rigidity while minimizing material usage. This process

eliminates unnecessary weight and often improves heat dissipation.

e Motor Slot Filling: Maximizing the utilization of winding space within the motor and
increasing the copper fill factor directly enhances the motor's electromagnetic torque.

This is one of the most effective ways to boost motor performance.



Background & Context

The widespread adoption of robots, particularly humanoid and collaborative robots,
critically depends on actuators that are high-power yet lightweight and compact.
Actuators with low power density increase the robot's overall size and weight, thereby
reducing agility and energy efficiency. Consequently, improving actuator power density is
recognized as one of the most crucial challenges in robotics development. These
engineering methods combine and optimize existing technologies to push performance

boundaries.

Strategic Significance & Outlook

These power density enhancement techniques hold the potential to dramatically improve
the performance of diverse robotic applications, including robot arms, humanoid robot
joints, and drone propulsion systems. The achievements by research institutions like
HKUST(GZ) will significantly influence the design of future robotic products, accelerating
the realization of higher-performing robots capable of executing a wider range of tasks.
Critically, improved energy efficiency is paramount for battery-powered autonomous

robots, directly extending operational duration and diversifying mission capabilities.

Source: https://eyoubot.com/en/blog/robot-actuator-power-density
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#06 Exynergy: Artificial muscle specs for 95% energy
recovery

Published October 09, 2026 W% China

]
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| oveERVIEW

Exynergy, a startup spun off from Professor Ning Xi's team at the University of Hong
Kong, has developed an artificial muscle utilizing "shear-thickening gel" that responds
to neural signals to provide precise compensatory power for muscle weakness in the
elderly. This system boasts 95% energy recovery efficiency, £0.1° positioning
accuracy, broad environmental adaptability from -40°C to 80°C, and a fatigue life
exceeding 2 million cycles with only 3% attenuation. This breakthrough offers a

revolutionary advance in elderly mobility support.



| IN DEPTH

Key Findings

Exynergy, a startup spun off from Professor Ning Xi's team at the University of Hong
Kong, has developed an innovative artificial muscle leveraging "Shear-Thickening Gel."
This artificial muscle precisely responds to neural signals, delivering accurate
compensatory power to address muscle weakness in the elderly. The system achieves
an impressive 95% energy recovery efficiency, £0.1° positioning accuracy, wide
environmental adaptability from -40°C to 80°C, and an excellent fatigue life of over 2
million cycles with only 3% attenuation, setting new standards for elderly mobility

assistance technology.

Technical / Clinical Details

Shear-thickening gel is a type of non-Newtonian fluid whose viscosity increases in
response to external shear force. By integrating this property into artificial muscles, the
system remains flexible yet can exhibit high stiffness and force when required. The gel is
designed to detect subtle neural signals and instantly react to augment muscle strength.
This allows for real-time and precise provision of necessary assistance when elderly
individuals perform actions like walking or standing up. The high energy recovery
efficiency of 95% enables smaller and longer-lasting batteries, enhancing its practicality
as a wearable device. Furthermore, the +£0.1° positioning accuracy is crucial for medical
and care applications requiring fine motor control. Stable operation across extreme
temperatures and a fatigue life enduring millions of cycles ensure product reliability for

long-term repeated use.

Background & Context

With global aging progressing, maintaining and improving the mobility of the elderly has
become a significant societal challenge. Current assistive devices and robots often face
issues of bulkiness, weight, or high cost. Artificial muscle technology is anticipated as a
next-generation assistive technology offering lighter weight and more natural
movements. Exynergy's shear-thickening gel artificial muscle, by incorporating
biomimetic principles with high efficiency, precision, and durability, has the potential to
overcome these challenges and significantly contribute to enhancing the Quality of Life
(QOL) for the elderly.



Strategic Significance & Outlook

This shear-thickening gel artificial muscle technology holds potential applications not
only for elderly mobility assistance devices but also for rehabilitation robots, industrial
assist suits, and next-generation soft robotics in general. Exynergy is expected to
expand its market by developing various wearable devices and robotic products based
on this core technology. Particularly, integrating with data-driven Al to provide
personalized assistance tailored to individual users' physical conditions and needs will
be the next crucial step. This will contribute to creating a society where the elderly can

maintain an independent lifestyle for longer.

Source: https://www.163.com/dy/article/LBPN0J1T0553CPG3.html
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#07 University of Stuttgart: Magnetic ceramic micro-
scroll specs

Published October 08, 2026  Tech Briefs = Germany

| oveERVIEW

Researchers from the University of Stuttgart and Max Planck Institute for Solid State
Research have developed a "magnetic ceramic micro-scroll" inspired by the coiling
motion of butterfly proboscises. This ultrathin film transforms into a programmable 3D
micro-scroll within seconds upon magnetic field application, demonstrating the ability
to move over 30 times its own weight. This breakthrough offers a compact and
powerful actuation element for future micro- and soft robotics, highlighting innovative

bio-inspired propulsion.



| IN DEPTH

Key Findings

A research team from the University of Stuttgart and the Max Planck Institute for Solid
State Research has successfully developed a "magnetic ceramic micro-scroll" actuator,
drawing inspiration from the efficient coiling motion of a butterfly's proboscis. This
innovative, ultrathin film structure can be programmed into a complex three-dimensional
micro-scroll within seconds by applying an external magnetic field, and remarkably, it
demonstrates the capability to move objects weighing over 30 times its own mass. This
significant advancement represents a major leap in the field of micro-robotics actuation

systems.

Technical / Clinical Details

The developed magnetic ceramic micro-scroll boasts several advanced technical

characteristics:

» Bio-Inspired Design: The fundamental concept is derived from observing the highly
efficient and precise coiling and uncoiling mechanism of a butterfly's proboscis during
nectar feeding. This natural, energy-efficient motion has been translated into an

artificial micro-device.

o Magnetic Ceramic Material: The active actuation unit is composed of a specialized
ultrathin magnetic ceramic film. This material is meticulously engineered to exhibit
precise and rapid shape changes in response to magnetic torques induced by an

external magnetic field, enabling controlled deformation.

+ Programmable 3D Deformation: By precisely manipulating the strength and
orientation of the external magnetic field, the micro-scroll can be induced to form
specific, programmable 3D coiled geometries within mere seconds. This 'soft'
deformation capability allows for intricate movements and environmental adaptation

that are challenging or impossible with conventional rigid actuators.

o Exceptional Force-to-Weight Ratio: One of the most striking features is its
extraordinary force-to-weight ratio. The micro-scroll can efficiently displace objects
more than 30 times its own mass. This demonstrates exceptionally high efficiency for
micro-scale actuation, significantly enhancing its utility for tasks in microscopic

environments.



The device combines high energy conversion efficiency with rapid response times,

critical attributes for dynamic micro-robotic applications.

Background & Context

The development of micro-robots and soft robots holds immense promise across diverse
fields, including minimally invasive surgery, targeted drug delivery, environmental
monitoring, and micro-logistics. However, a persistent challenge in these miniaturized
systems has been the lack of efficient, compact, and powerful actuation mechanisms.
Existing micro-actuators often suffer from limitations in size, power consumption, or
generated force. This research offers a revolutionary solution by combining bio-
inspiration from nature's efficient movements with advanced materials science and non-
contact external control (magnetic fields). This breakthrough paves the way for micro-

robots with performance capabilities far exceeding current limitations.

Strategic Significance & Outlook

This magnetic ceramic micro-scroll has the potential to revolutionize the design of future
micro-robots and soft robots. Anticipated applications include ingestible micro-capsules
for targeted delivery, swimming micro-robots for medical diagnostics within the body, and
industrial micro-manipulators for delicate assembly tasks. Its programmable deformation
and high force-to-weight ratio will enable highly complex and precise micro-scale
operations that were previously infeasible. Future developments may involve integrating
multiple micro-scrolls to achieve even more sophisticated manipulation or collective
behaviors, establishing a foundational technology for autonomous micro-machines with

novel functionalities and widespread impact across bio-engineering and manufacturing.

Source: https://www.techbriefs.com/component/content/article/5594 1-butterfly-inspired-smart-propulsion-

for-microrobots
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#08 TacEx explained: ETH Zurich's robot exploration
framework

Published October 01, 2026 RoboSkin.ai Switzerland

e d

| oveERVIEW

Researchers from ETH Zurich, UC Berkeley, and UT Austin have introduced "TacEx,
a novel framework that leverages tactile uncertainty as a primary objective for robot
exploration. By decomposing model uncertainty across sensing modalities and
rewarding high tactile uncertainty, TacEx guides robots toward contact-rich
experiences, reducing irrelevant transitions and enhancing the efficiency of data
collection. This approach promises to significantly improve data efficiency for robots

learning delicate manipulation tasks.



| IN DEPTH

Key Findings

A research team from ETH Zurich, the University of California, Berkeley, and the
University of Texas at Austin has unveiled "TacEx," a new framework designed to
dramatically improve the efficiency of tactile information gathering for robot exploration
and learning. TacEx enables robots to acquire skills more intentionally and through
contact-rich experiences by treating uncertainty in tactile sensor data as a primary

learning objective.

Technical / Clinical Details

The TacEx framework introduces the concept of "Tactile Curiosity," which utilizes the
"tactile uncertainty" a robot experiences when touching unknown objects or
environments as a key incentive for exploratory behavior. Specifically, it decomposes
model uncertainty across different sensing modalities—such as vision, touch, and
proprioception—and rewards states with high tactile uncertainty. This mechanism
encourages the robot to actively explore objects through touch rather than merely

performing random explorations within its environment.

A significant advantage of this approach is its data efficiency. Traditional reinforcement
learning often requires robots to explore vast state spaces, demanding an immense
number of trials and data, especially for learning delicate manipulation tasks involving
contact. TacEx, by focusing on the acquisition of tactile information, reduces
unnecessary transitions away from objects and collects more relevant contact
experience data efficiently. This allows robots to learn intricate manipulation skills, such
as folding laundry, assembling components, or interacting with humans, which are

inherently contact-dependent, with fewer trials.



Background & Context

For robots to function effectively in complex physical worlds, tactile information is as
crucial as visual input. However, progress in acquiring tactile data has lagged behind
visual data due to physical sensor limitations and the difficulty of modeling diverse
contact states. Particularly in robot manipulation using deep reinforcement learning, the
sim-to-real transfer remains a significant challenge. TacEx, by centering tactile
information in the learning process, helps bridge this sim-to-real gap, fostering the
development of more robust and versatile robot manipulation skills. This foundational
technology could accelerate robot deployment across various sectors, including

manufacturing, healthcare, and service robotics.

Strategic Significance & Outlook

The TacEx framework is expected to play a crucial role in future robot learning. The
research team aims to apply this tactile-curiosity-based exploration strategy to more
complex multi-fingered robot hands and humanoid robots, striving to develop advanced
manipulation skills and adaptability to unknown environments. In the future, much like
humans understand and manipulate the world through touch, robots could autonomously
learn by leveraging tactile information, paving the way for closer collaboration within

human society.

Source: https://roboskin.ai/news/tacex-tactile-curiosity-robot-exploration
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#09 SoTa skins: Robot tactile skin specs and $10
material cost

Published October 01, 2026 arXiv Unknown

| oveERVIEW

A new study on arXiv introduces "SoTa" (Soft Tactile Skins), a low-cost capacitive
tactile skin designed to provide full coverage for both human and robotic hands. SoTa
features a consistent 202-taxel layout across fingers and palms, fabricated with a
thin, soft multi-layer design using fabric electrodes, achieving customizable shapes
for under $10 in material costs per skin. This innovation promises to democratize

tactile sensing and significantly enhance robot dexterity.



| IN DEPTH

Key Findings

In a paper published on arXiv, researchers unveiled "SoTa" (Soft Tactile Skins for
Dexterous Manipulation), a groundbreaking low-cost capacitive tactile skin offering full
coverage for both human and robotic hands. This technology holds substantial promise
for advancing the widespread adoption of tactile sensing and significantly improving

robotic dexterity.

Technical / Clinical Details

SoTa, as its name suggests, is a soft tactile sensor capable of covering extensive areas
from fingertips to the palm. A defining feature of this skin is its uniform layout of 202
taxels (tactile pixels) across corresponding regions of human and robotic hands. This
consistent layout enhances the coherence when transferring human demonstration
learning to robots, facilitating more natural skill acquisition. Employing a multi-layer
design with fabric electrodes, SoTa enables the self-fabrication of thin, soft skins,
successfully limiting the material cost to under $10 per skin. This also allows for easy
customization to fit specific robot hand geometries. Based on capacitive sensing
principles, it detects subtle changes in pressure and contact area upon interaction with
objects, converting these into electrical signals. This information is then utilized by robots
to recognize object hardness, shape, and texture, enabling the adjustment of appropriate

gripping forces.

Conventional tactile sensors have often been expensive or limited to specific fingertips,
making it challenging to provide extensive tactile information at a low cost. SoTa's ability
to deliver broad tactile data affordably makes its implementation on diverse robotic
platforms, such as robotic arm end-effectors and humanoid robot hands, highly practical.
Furthermore, its soft material inherently contributes to enhanced safety in human-robot

collaborative environments.



Background & Context

For robots to be more widely adopted in manufacturing, logistics, healthcare, and service
sectors, the ability to physically interact with their environment, particularly through
dexterous manipulation, is indispensable. Tactile sensors are increasingly vital for
perceiving object properties (e.g., softness, slipperiness) that cannot be fully captured by
visual information alone. However, high costs and complexity have historically hindered
their widespread adoption. SoTa significantly improves this cost-performance balance,
potentially democratizing tactile sensing technology. This advancement could empower
more research institutions and companies to engage in advanced tactile robotics

development, accelerating overall industry innovation.

Strategic Significance & Outlook

The development of SoTa marks a crucial step toward enabling robots to manipulate
objects dexterously and adapt to environments akin to humans. The research team is
likely to focus on improving SoTa's durability, exploring wireless implementations, and
developing Al-based tactile data analysis algorithms. This trajectory could lead to a
future where robots autonomously learn object properties upon first contact and
generate optimal manipulation strategies instantly. SoTa also holds potential for
application in humanoid robotics and prosthetics, offering tactile feedback closer to

human sensory capabilities.

Source: https://arxiv.org/abs/2610.02338
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#10 TacOT explained: Robot manipulation via human
demonstrations

Published October 03, 2026 arXiv Unknown

| oveERVIEW

A new research paper on arXiv, "TacOT," proposes an innovative framework for
learning contact-rich, dexterous manipulation from human demonstrations for robots.
TacOT leverages action- and tactile-aware dynamic time warping to identify
consistent interaction dynamics between human and robot demonstrations. By using
these correspondences to guide soft optimal transport alignment in a shared policy
representation space, human demonstrations can provide supervision for contact-rich

robot policy learning without requiring frame-level human-robot pre-pairing.



| IN DEPTH

Key Findings

A research paper, "TacOT," published on arXiv, introduces a groundbreaking framework
designed to enable robots to efficiently learn contact-rich, dexterous manipulation tasks
from human demonstrations. This technology promises to significantly simplify the robot

skill acquisition process and broaden its applicability to more complex real-world tasks.

Technical / Clinical Details

The TacOT (Tactile-Guided Optimal Transport) framework addresses the key challenges
in human-to-robot skill transfer, specifically the difficulty of ensuring demonstration
consistency and correspondence. Central to this framework is the utilization of "Dynamic
Time Warping (DTW)" combined with two distinct modalities: action (motion) information
and tactile information. TacOT employs this DTW to identify similarities and consistency
in action and tactile patterns along the temporal axis between human and robot

manipulation demonstrations.

Specifically, the robot records not only the human's movements during object
manipulation but also simultaneous tactile information such as applied force, pressure,
and friction. Subsequently, this data is analyzed to automatically derive correspondences
that reflect consistent interaction dynamics between both demonstrations. These
correspondences are then used to guide a "soft optimal transport alignment" within a
shared policy representation space. The primary advantage of this approach is the
elimination of the need for rigid, frame-level pre-pairing of human and robot
demonstrations, a requirement often present in conventional methods. This simplification
significantly streamlines the collection and preprocessing of demonstration data,

enabling learning from more diverse and richer datasets.



Background & Context

Learning from Demonstration (LfD) is a powerful paradigm for robots to acquire skills
from humans, but it has always faced challenges, particularly in contact-rich dexterous
manipulation, due to variations, noise, and physical discrepancies between human and
robot bodies. Traditional LfD methods often heavily rely on visual information or struggle
with accurate tactile data matching, limiting robust skill acquisition in the real world.
TacOT overcomes these limitations by centering tactile information in the learning
process, allowing robots to understand manipulation nuances more deeply through
"feeling." This is critically important for accelerating robot adoption in fields requiring high
dexterity, such as precision assembly in manufacturing, surgical procedures in medicine,

and delicate object handling by service robots.

Strategic Significance & Outlook

The advent of TacOT represents a significant advancement in improving the data
efficiency and versatility of dexterous robot manipulation learning. Future research is
expected to apply this framework to more complex multi-fingered robot hands and
humanoid robots, verifying its adaptability to a broader range of tasks. Furthermore, as
the quality and quantity of tactile data collected and analyzed by TacOT improve, it will
contribute to advancements in tactile-based reinforcement learning and simulation
environments. Ultimately, TacOT is poised to contribute to a future where robots
autonomously acquire intuitive and dexterous manipulation skills, similar to those

performed naturally by humans, enabling more seamless collaboration in human society.

Source: https://arxiv.org/abs/2610.04363
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#11 LinkerHand O30: LinkerBot's 20-DOF robotic hand
specs

Published October 07, 2026 ZDNet Korea South Korea

| OVERVIEW

Chinese robotics startup LinkerBot has unveiled its 'LinkerHand O30', a 20-degree-of-
freedom direct-drive robotic hand capable of performing complex human-like magic
tricks, such as coin vanishing and card manipulation. This innovative design offers
independent control of each joint, enabling highly delicate movements. Weighing only
730g, it boasts a substantial load capacity of 30kg and excellent continuous operation
performance, setting a new benchmark for robotic manipulation and accelerating the

practical application of humanoid robots across various sectors.



| IN DEPTH

Key Findings

LinkerBot, a Chinese robotics startup, has introduced the 'LinkerHand O30," a robotic
hand featuring a 20-degree-of-freedom (DOF) direct-drive architecture that can replicate
complex human-like magic tricks with remarkable dexterity. This breakthrough
demonstrates the robot's ability to perform intricate manipulations, such as vanishing
coins and exchanging cards, showcasing a level of fine motor control previously difficult

to achieve with conventional robotic systems.

Technical Details

The core innovation of the 'LinkerHand O30’ lies in its direct-drive architecture, which
allows for independent and precise control of each of its 20 joints. This design minimizes
backlash and friction, providing superior force feedback and positional accuracy
essential for delicate tasks. Despite its lightweight construction of just 730g, the
LinkerHand O30 can withstand a maximum load of 30kg, indicating robust and efficient
mechanical design. Furthermore, it is engineered for continuous operation, making it
suitable for demanding industrial and service applications. The successful demonstration
of magic tricks highlights the integration of advanced perception, grasping, manipulation
planning, and real-time feedback control systems within the platform, pushing the

boundaries of what robotic hands can achieve.

Background & Context

Traditionally, robotic hands have been optimized for repetitive, high-force tasks in
industrial settings. However, as the field of robotics evolves towards service and
humanoid applications, there is a growing demand for hands capable of more nuanced
interaction with unstructured environments and diverse objects. The 'LinkerHand O30
addresses this need by offering a level of dexterity that can bridge the gap between
industrial manipulators and human capabilities. This advancement holds significant
implications for various sectors, including precision assembly in manufacturing, surgical
assistance in healthcare, and daily living support in elder care, potentially ushering in a

new era of human-robot collaboration.



Strategic Significance & Outlook

The introduction of high-performance robotic hands like the 'LinkerHand O30' is a crucial
step towards the widespread deployment of humanoid robots in homes, offices, and
commercial spaces. Future developments will likely focus on enhancing its adaptability
to a wider range of objects and surfaces, improving its ability to operate in unknown
environments, and optimizing cost-effectiveness for mass production. LinkerBot's
technology is poised to become a foundational component for next-generation robotic
systems that require advanced physical interaction, contributing significantly to the
overall progress of the robotics industry on a global scale. This positions LinkerBot as a

key player in the emerging market for advanced robotic end-effectors.

Source: https://zdnet.co.kr/view/?n0=20261007100121
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#12 Peregreen V4: Fastest drone specs and 408.60
mph record

Published October 09, 2026 AeroCorner USA

| oveERVIEW

The Peregreen V4, a 3D-printed quadcopter from South Africa, officially holds the
Guinness World Record for the fastest drone at 408.60 mph (657.59 km/h),
established in December 2025. Unofficial reports from May and June 2026 indicate
even higher speeds of 425 mph (685 km/h) by Benjamin Biggs' Blackbird and 434
mph (699 km/h) by Quantum Systems' Apex Recordhunter. These advancements
highlight a rapid escalation in drone velocity, driven by innovative design and material

science, promising significant impacts across various high-speed applications.



| IN DEPTH

Key Findings

The Guinness World Record for the fastest drone, as of October 2026, is held by the
Peregreen V4, a 3D-printed quadcopter developed by Mike and Luke Bell from South
Africa, achieving a speed of 408.60 mph (657.59 km/h). This record was officially set in
Cape Town on December 11, 2025. Furthermore, unofficial reports from earlier in 2026
suggest even higher speeds have been attained, underscoring the rapid progression in

drone technology.

Technical / Clinical Details

» Official Guinness World Record: The Peregreen V4’s record-breaking speed of
408.60 mph (657.59 km/h) was achieved through a sophisticated 3D-printed airframe,
optimized for lightweight construction and high rigidity, coupled with powerful motors

and advanced propeller designs.

* Unofficial Speed Advancements: In May 2026, Benjamin Biggs' 'Blackbird' from
Australia reportedly reached an average speed of 425 mph (685 km/h). Following
this, in June 2026, Quantum Systems' 'Apex Recordhunter' demonstrated an internal
test speed of 434 mph (699 km/h). These unofficial benchmarks indicate a vibrant
competitive landscape where both individual enthusiasts and specialized firms are

pushing the boundaries of drone speed.

Background & Context

The pursuit of higher drone speeds extends beyond competitive racing and
entertainment, holding significant implications for applications requiring rapid
deployment, such as urgent logistics, reconnaissance, and emergency response. The
widespread adoption of 3D printing in drone manufacturing enables rapid prototyping
and custom designs, allowing for the creation of aerodynamically superior and lighter
airframes in shorter development cycles. This technological synergy is a key driver for

accelerating high-performance drone development.



Strategic Significance & Outlook

The continuous breaking of drone speed records is anticipated to persist, fueled by
ongoing advancements in materials science, battery energy density, and motor
efficiency. This trajectory suggests a future where drones could routinely operate at
speeds previously unimaginable, transforming sectors like express delivery, defense,
and infrastructure inspection. The ability to deploy and retrieve assets with
unprecedented speed will not only enhance operational capabilities but also open new

market opportunities for drone integration across diverse industries.

Source: https://aerocorner.com/blog/fastest-drones/
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#13 Fudan University micro-robot: Battery-free power
explained

Published October 08, 2026 New Atlas China

| oveERVIEW

Researchers at Fudan University in China have developed a micro-robot capable of
generating electricity from metal surfaces via a thin, 135 ym polymer gel membrane
affixed to its feet. This innovative system obviates the need for heavy onboard
batteries by electrochemically producing power as the robot walks across active
surfaces like aluminum, zinc, and silicon. The technology holds significant potential
for resolving power constraints in continuous autonomous operations for microrobots
in critical applications such as disaster survivor search and nuclear reactor

inspection.



| IN DEPTH

Key Findings

A research team at Fudan University in China has developed a groundbreaking
technology for micro-robots that enables them to generate electrical power
electrochemically by traversing metal surfaces. This is achieved through a thin, 135 um
polymer gel membrane attached to the robots' feet. This system eliminates the need for
heavy onboard batteries, allowing the robots to directly 'harvest' energy from active
metallic surfaces such as aluminum, zinc, and silicon, thereby significantly enhancing

the autonomous and continuous operation of microrobots.

Technical / Clinical Details

o Self-Powering Mechanism: The specialized gel membrane on the robot's feet
functions as an aqueous electrolyte when in contact with active metal surfaces,
initiating an electrochemical reaction that generates an electric current. This process
utilizes redox reactions of the metals, differentiating it from existing energy harvesting

technologies like triboelectric nanogenerators (TENGS).

» Lightweight and Efficient: Compared to traditional battery systems, the gel
membrane is exceptionally thin and lightweight, substantially reducing the overall
robot mass. This reduction improves the microrobot's mobility, payload capacity, and
operational duration. The elimination of battery recharging or replacement also

streamlines operational efficiency.

» Versatility Across Metal Surfaces: The ability to generate power from various
common metal surfaces, including aluminum, zinc, and silicon, suggests broad
applicability across diverse industrial and natural environments. This provides a

distinct advantage for autonomous operations in settings rich in metallic structures.



Background & Context

One of the primary challenges for micro-robots and small-scale robotics has been
securing a sustainable power source. The limited size and weight of onboard batteries
directly constrained operational time and performance. Fudan University's research
addresses this fundamental issue by applying the principle of 'energy harvesting' directly
from the environment. This breakthrough enables autonomous and long-duration
missions for microrobots in hazardous or inaccessible environments, opening new

avenues for surveillance, inspection, and reconnaissance applications.

Strategic Significance & Outlook

This foot-mounted gel membrane power generation technology has the potential to
dramatically expand the application scope of microrobots. It could prove invaluable for
missions requiring continuous power supply, such as searching for survivors in disaster
zones, inspecting pipelines within nuclear reactors, monitoring contaminated areas, and
even powering in-vivo diagnostic robots in the medical field. Future advancements are
expected to further improve the power generation efficiency across a wider range of
surfaces and environments, contributing to the realization of truly autonomous micro-
robot networks. This represents a transformative step in power management paradigms

for robotics.

Source: https://newatlas.com/robotics/robot-harvests-power-skin-feet-membrane/

Collected: October 09, 2026 | Automated Research System (Gemini API)


https://newatlas.com/robotics/robot-harvests-power-skin-feet-membrane/

#14 Takeyama and Partners: Medical drone transport
trial results

Published October 08, 2026 #MARL X%t Japan

| oveERVIEW

Sapporo-based medical equipment wholesaler Takeyama and partners successfully
conducted a drone transport trial for medical devices between Wakkanai, Rishiri, and
Rebun Islands in Hokkaido on October 7, 2026. This pioneering drone medical
logistics operation for this route delivered essential medical supplies, including AEDs,
from Wakkanai to Rishiri Island in 34 minutes at a cruising speed of 90 km/h. The
company plans to continue validating safe drone operations and management

systems to establish a sustainable medical logistics framework for remote islands.



| IN DEPTH

Key Findings

Takeyama, a medical equipment wholesaler based in Sapporo, in collaboration with
partners, successfully conducted a drone transport trial for medical devices to Rishiri and
Rebun Islands from a launch point at the Noshappu Cold-Water Aquarium parking lot in
Wakkanai City, Hokkaido, on October 7, 2026. This marks the first drone medical
logistics operation on this specific route. A drone carrying emergency medical supplies,
including AEDs (Automated External Defibrillators), demonstrated swift transport
capabilities, arriving at Rishiri Island from Wakkanai in 34 minutes at a cruising speed of
approximately 90 km/h. This achievement is a significant step toward solving logistical

challenges in island healthcare.

Technical / Clinical Details

+ Transport Route and Speed: The drone traversed a distance of several tens of
kilometers from the Wakkanai coast to Rishiri Island at a stable cruising speed of 90
km/h. This speed is crucial for the rapid delivery of emergency medical supplies,

significantly reducing transport times.

* Medical Devices Carried: The trial involved transporting various medical devices,
prominently including AEDs. These supplies are vital for healthcare facilities and

residents on remote islands, requiring prompt delivery in emergencies.

* Operational System and Safety: Through this trial, Takeyama rigorously validated
its operational management system, covering safe drone takeoff and landing
procedures, flight path optimization, response to adverse weather conditions, and
emergency protocols. The primary focus was ensuring stability and reliability during

long-distance flights between islands.



Background & Context

Ensuring access to healthcare and building sustainable medical supply chains have long
been critical challenges for Japan's remote island communities. Issues such as ferry
cancellations due to bad weather, shortages of medical personnel, and difficulties in
consistently supplying medical resources are particularly severe. Drone-based medical
logistics offer an innovative solution to these problems. Drones have the potential to
deliver medical supplies quickly and reliably even when conventional transport methods

are disrupted, significantly contributing to improving the quality of regional healthcare.

Strategic Significance & Outlook

The successful outcome of this trial clearly demonstrates the feasibility of utilizing drones
in island healthcare. Moving forward, Takeyama aims to expand its services to a wider
range of remote island areas, focusing on further enhancing drone performance,
increasing payload capacity, improving resilience to adverse weather, and ensuring
compliance with regulatory frameworks. In the future, it is anticipated that
comprehensive drone services—including not only routine medical supply deliveries but
also sample transport and telemedicine support—will be developed. This will enhance
the quality of life for island residents and contribute to the sustainability of regional
healthcare in Japan. This initiative holds the potential to become a model case for

remote healthcare across the country.

Source: https://wakkanaipress.com/2026/10/08/25156/
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#15 Phantom Twisting drone: Al stealth and 25 RPS
specs

Published October 07, 2026 RXEM™M China

| oveERVIEW

Researchers at Northwestern University in the U.S. have developed an Al-designed
"Phantom Twisting" drone that achieves visual stealth by rotating up to 25 times per
second, creating a motion blur effect that blends it with the background. This palm-
sized, 30-gram drone makes visual detection by the naked eye extremely difficult,
opening significant potential for military reconnaissance. Maintaining stealth with
added sensors and addressing flight limitations from gyroscopic effects are key

challenges.



| IN DEPTH

Key Findings

A research team led by Emma Alexander at Northwestern University in the U.S. has
developed an Al-designed "Phantom Twisting" drone capable of achieving visual stealth
through rapid rotation at up to 25 revolutions per second (RPS). This breakthrough
renders the drone nearly invisible to the naked eye by exploiting motion blur principles,

presenting significant potential for military reconnaissance and covert operations.

Technical Details

o Al-Optimized Design: The drone's structure and rotational mechanism were
precisely optimized by Al to maximize the visual stealth effect. This computational
design approach allowed for a novel integration of physical properties for perceptual

camouflage.

+ High-Speed Motion Blur: The miniature drone, weighing approximately 30 grams
and roughly palm-sized, achieves its stealth by rotating its entire body and propellers
at speeds up to 25 RPS. This rapid rotation generates an optical illusion of motion
blur, causing the drone to visually merge with its background and become

exceedingly difficult for human observers to detect.

o Lightweight Construction: The extremely light 30-gram design is crucial for
sustaining high rotational speeds and optimizing the stealth performance in scenarios
with minimal payload. This minimizes inertia, allowing for quick acceleration to the

necessary rotational velocity.

Background & Context

While traditional stealth technologies primarily focus on reducing radar cross-section
(RCS) and infrared signatures, this research introduces a fundamentally new approach
by targeting human visual perception through physical motion. The demand for small,
undetectable drones for reconnaissance and covert surveillance missions is growing
rapidly across military and security sectors worldwide. This visual stealth mechanism

offers an alternative or complementary method to existing technologies.



Strategic Significance & Outlook

The "Phantom Twisting" drone holds substantial promise for military applications such as
reconnaissance and clandestine monitoring, where avoiding visual detection is
paramount. However, several challenges must be addressed for practical deployment.
These include maintaining visual stealth when additional sensors or payloads are
integrated, as well as mitigating the flight limitations imposed by the gyroscopic effects
resulting from such high-speed rotation. Overcoming these technical hurdles could
significantly expand the operational capabilities of small unmanned aerial vehicles,

offering new strategic options in a variety of complex environments.

Source: https://feng.ifeng.com/c/8x2jQTpWeH1
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#16 HH-B-DM4-NT explained: New microrobot for
bladder cancer 2026

Published October 08, 2026 EurekAlert! USA

| oveERVIEW

A novel bioactive microrobot, HH-B-DM4-NT, shows promise for more effective non-
muscle invasive bladder cancer treatment. This platform combines collagenase from
Hatwaya histolytica, synthetic nanoparticles, the anticancer drug DM4, and the
neuropeptide neurotensin to dismantle tumor extracellular matrix and intercellular
networks. Bismuth ferrite nanoparticles activate reactive oxygen species upon
ultrasound exposure, stimulating the immune system, enhancing drug permeability,

and directly killing cancer cells.



| IN DEPTH

Key Findings

New research has unveiled a designed bioactive microrobot, designated 'HH-B-DM4-
NT', that holds the potential to provide a significantly more effective treatment for non-
muscle invasive bladder cancer (NMIBC). This multi-component platform effectively
targets and eradicates cancer cells by physically and chemically modulating the tumor

microenvironment.

Technical Details

e Composition of HH-B-DM4-NT: The platform innovatively integrates several key

components:

o Collagenase Enzyme from Hatwaya histolytica Bacteria: This enzyme actively
degrades the tumor's extracellular matrix (ECM), thereby enhancing the

penetration of therapeutic agents into the tumor tissue.

o Anticancer Drug DM4: DM4 is incorporated to disrupt the intercellular networks

within the tumor, effectively inhibiting cancer cell proliferation and survival.

o Neuropeptide Neurotensin: This component potentially enhances the specificity

of drug delivery to cancer cells, minimizing off-target effects.

o Bismuth Ferrite Nanoparticles: These nanoparticles respond to ultrasound by
generating reactive oxygen species (ROS), which directly damage cancer cells

and activate the immune system for a more robust anti-tumor response.

* Synergistic Mechanism of Action: The bacterial enzyme breaks down tumor
barriers, DM4 disrupts cancer cell integrity, and the nanoparticles contribute to
sonodynamic therapy (SDT) effects under ultrasound. This combined action
synergistically enhances drug permeability and potentifies the overall anti-cancer

efficacy.

o Targeted Disease: The primary indication for this microrobot is non-muscle invasive
bladder cancer (NMIBC), a condition characterized by high recurrence rates and a

pressing need for improved localized therapies.



Background & Context

Non-muscle invasive bladder cancer accounts for approximately 75% of all bladder
cancer cases and frequently recurs even after surgical resection, necessitating adjuvant
intravesical therapies. However, existing intravesical treatments often have limited
efficacy due to poor drug penetration into tumor tissues. This bioactive microrobot
addresses these critical challenges by dismantling drug delivery barriers and maximizing
therapeutic agent effectiveness. This convergence of bioengineering and robotics marks

a significant stride toward personalized, high-precision cancer treatment.

Strategic Significance & Outlook

The HH-B-DM4-NT microrobot possesses transformative potential for the treatment
landscape of non-muscle invasive bladder cancer. Future endeavors will focus on
rigorous preclinical evaluation of its safety and efficacy, establishment of optimized
manufacturing processes, and subsequent progression to human clinical trials. Critical
research areas will include precise in-vivo control of the microrobots, assessment of
long-term biocompatibility, and detailed characterization of the side effect profile
associated with this combination therapy. If successfully translated, this technology could

significantly improve patient outcomes and reduce recurrence rates in NMIBC.

Source: https://www.eurekalert.org/news-releases/1146966
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#17 ITRI quadruped robots: NVIDIA platform training
for disaster 2026

Published October 07, 2026 #&F&XH%R Taiwan

| OVERVIEW

Taiwan's Industrial Technology Research Institute (ITRI) is developing domestic
quadruped robots capable of operating in hazardous environments like fire scenes
and underground tunnels. Supported by the Ministry of Economic Affairs, ITRI has
established an open research platform integrating mechanical, motor, sensing, ICT,
semiconductor, and Al technologies. Leveraging NVIDIA's supercomputer and
Omniverse platform for simulation training, these "robot dogs" acquire complex
navigation skills like stair climbing and balance maintenance in just three days,
significantly accelerating development and promising critical applications in human-

inaccessible areas.



| IN DEPTH

Key Findings

Taiwan's Industrial Technology Research Institute (ITRI) is making significant strides in
developing domestic quadruped robots designed to operate in hazardous environments
inaccessible to humans, such as fire scenes and underground tunnels. These "robot
dogs" have demonstrated the ability to rapidly acquire complex skills like maintaining
balance on challenging terrains and climbing stairs within just three days, thanks to
simulation training utilizing NVIDIA's supercomputer and Omniverse platform,

dramatically accelerating the development process.

Technical / Clinical Details

Under the patronage of the Ministry of Economic Affairs, ITRI has established an open
research platform that integrates a wide array of technologies, including mechanical
engineering, motor control, sensing, ICT, semiconductor, and Al. The quadruped robots
developed on this platform process visual and foot-sole tactile information to achieve
highly stable autonomous movement across complex environments, including uneven
ground, rubble, and stairs. Crucially, the high-fidelity virtual environment provided by
NVIDIA's Omniverse for simulation training drastically cuts down the time and cost
associated with physical trial and error, accelerating Al learning and skill deployment to
physical robots. This approach also allows for efficient verification of robot behavior in

extreme conditions that are difficult to replicate in real-world tests.

Background & Context

Globally, including Taiwan, natural disasters and industrial accidents are frequent
occurrences, creating demands for rescue and infrastructure inspection activities in
areas that are difficult or dangerous for humans to access. In such scenarios, quadruped
robots are highly anticipated as platforms for reconnaissance, surveillance, material
transport, and even light tasks, owing to their high mobility and off-road capabilities.
However, achieving stable autonomous locomotion in complex environments has long
been a significant technical challenge. ITRI's approach demonstrates an effective

method to overcome this challenge through the fusion of simulation and Al.



Strategic Significance & Outlook

The domestic quadruped robots developed by ITRI are expected to find diverse
applications in the future, including disaster relief, hazardous material inspection, routine
inspection of infrastructure, and surveillance in smart agriculture. The shortened training
period and enhanced technical reliability will enable rapid practical implementation,
opening new avenues for robots to contribute to societal safety and sustainability. This
technology is poised to play a vital role in supporting Taiwan's robotics R&D and smart

manufacturing teams, thereby strengthening its international competitiveness.

Source: https://money.udn.com/money/story/122331/9801394
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#18 Doosan Robotics: Physical Al robot specs for
nuclear welding 2026

Published October 06, 2026 Daum South Korea

| oveERVIEW

South Korea's Doosan Robotics has been selected for two national projects to
develop "Physical Al" collaborative robots and industrial humanoids using domestic Al
semiconductors. The first project aims to commercialize three types of Al system-on-
chip equipped robots capable of self-perception, judgment, and control without
external PCs or clouds by 2031. The second project integrates Al and digital twin
technology into collaborative robots to automate complex welding tasks for nuclear
power plant equipment, targeting over 95% skilled welder path reproduction and over

50% welding time reduction.



| IN DEPTH

Key Findings

Doosan Robotics in South Korea has been selected for two national projects focused on
developing "Physical Al" collaborative robots and industrial humanoids, leveraging
domestically produced Al semiconductors. These initiatives position the company to lead
the establishment of next-generation robotic technology that performs advanced
perception, judgment, and control with reduced reliance on external computers or cloud

infrastructure.

Technical / Clinical Details

The first project aims to commercialize three types of collaborative robots and industrial
humanoids by 2031. These robots will be equipped with Al System-on-Chips (Al SoCs),
enabling them to autonomously perceive environments, make situational judgments, and
control actions without requiring external PCs or cloud connectivity. This ensures real-
time decision-making and robust security. The second project focuses on automating
complex welding tasks by integrating Al and digital twin technology into collaborative
robots. Targeting nuclear power plant equipment manufacturing initially, this project aims
to reproduce skilled welders' paths with over 95% accuracy and reduce welding time by
over 50%. Digital twin technology optimizes welding processes in a virtual environment,

with results then applied to physical robots to automate high-difficulty tasks.

Background & Context

The global robotics industry is evolving towards "Physical Al," where robots are capable
of autonomous operation in more complex and dynamic environments beyond factories
and warehouses. South Korea is no exception, with the government prioritizing the
enhancement of domestic Al technology competitiveness and self-reliance in
foundational technologies, including Al semiconductors. Particularly in manufacturing,
where skilled labor shortages are acute, technology that enables robots to perform high-
difficulty tasks is crucial for improving productivity and reducing costs. Automation in
highly safety-critical sectors like nuclear power plants contributes not only to

technological reliability but also to the maintenance of critical national infrastructure.



Strategic Significance & Outlook

These national projects led by Doosan Robotics mark a significant turning point for
South Korea's robotics and Al semiconductor industries. The commercialization of
Physical Al collaborative robots will elevate the level of automation in manufacturing,
benefiting small and medium-sized enterprises particularly affected by labor shortages.
Furthermore, the successful development of welding robots for nuclear power plants
expands the possibilities for robot utilization in areas requiring extreme precision. Future
applications are anticipated in other high-risk, high-precision fields such as construction,
defense, and disaster response. The adoption of domestic Al semiconductors is a crucial
factor in strengthening South Korea's technological self-reliance and building a

competitive edge in the global market.

Source: https://v.daum.net/v/20261006090808421
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#19 CAS Institute of Automation: 2-week humanoid
R&D timeline 2026

Published October 07, 2026 #FEM#R China

| oveERVIEW

Sina Finance reports that a research team at the Chinese Academy of Sciences'
Institute of Automation has developed an Al-powered "Big Factory" R&D model,
dramatically compressing humanoid robot development time from six months to half a
month, generating initial models in tens of seconds. The goal is to overcome
challenges of precise operation for 40+ degrees of freedom and reduce whole-
machine costs to under 250,000 RMB. They aim for multi-field demonstration
applications within 1-2 years and broader public integration within 3-5 years, marking

a significant leap in humanoid robotics.



| IN DEPTH

Key Findings

According to Sina Finance, a research team at the Chinese Academy of Sciences'
Institute of Automation has developed an Al-powered "Big Factory" R&D model that has
dramatically reduced the development cycle for humanoid robots from six months to just
half a month. This innovative approach enables the generation of initial robot models in
mere tens of seconds, representing a significant leap forward for the practical

implementation of humanoid robotics.

Technical / Clinical Details

The "Big Factory" model represents a new paradigm where Al automates the entire
robot design process. This includes concept design based on requirements, component
selection, structural design, simulation, and even the automatic generation of control
algorithms. Specifically, Al optimizes aspects such as the robot's physical structure, joint
placement, degrees of freedom, and actuator selection, presenting multiple design
proposals in a short period. This drastically reduces the manual design and verification
cycles, accelerating the development timeline. The model aims to overcome the
technical challenge of precise operation for humanoid robots with over 40 degrees of
freedom, simultaneously targeting a cost reduction for the entire robot to under 250,000
RMB (approximately $35,000 USD).

Background & Context

Humanoid robots are anticipated to find diverse applications in manufacturing, logistics,
services, and domestic assistance. However, their development has historically required
complex designs, high costs, and prolonged periods of trial and error, posing significant
barriers to practical implementation. The Chinese government has positioned Al and
robotics as pillars of its national strategy, vigorously promoting technological innovation
and industrialization in these fields. The "Big Factory" model from the Chinese Academy
of Sciences' Institute of Automation responds to these national demands, democratizing

the humanoid robot development process and enabling faster innovation.



Strategic Significance & Outlook

This Al-powered "Big Factory" R&D model is expected to dramatically accelerate the
development speed and proliferation of humanoid robots. The research team aims to
achieve multi-field demonstration applications within 1-2 years and broader integration
into general society within 3-5 years. Crucially, if the cost reduction targets are met,
humanoid robots will become more accessible to a wider range of companies and
households, contributing to alleviating labor shortages and creating new services. This
initiative is poised to play a vital role in establishing China's position as a global leader in

humanoid robot technology.

Source: https://finance.sina.com.cn/wm/2026-10-08/doc-iniunezp4462535.shtml
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#20 Unitree G1: UC San Diego teleoperated surgery
demo specs 2026

Published October 04, 2026 CNET USA

| oveERVIEW

UC San Diego's Center for the Future of Surgery conducted a first-of-its-kind
procedure where an experienced surgeon teleoperated Unitree G1 humanoid robots
to remove a gallbladder in a live pig, with a second surgery involving two robots
working collaboratively. While surgical robots have been used for decades, this study
explores expanding access to robotic surgery using more affordable humanoid
platforms. Challenges include robots' shorter arms, overheating joints, and

sterilization issues, which need to be addressed before human application.



| IN DEPTH

Key Findings

The Center for the Future of Surgery at UC San Diego has achieved a world-first by
successfully performing a teleoperated gallbladder removal on a live pig, with an
experienced surgeon remotely controlling Unitree G1 humanoid robots. This
groundbreaking demonstration further included a collaborative surgery with two robots,
highlighting the potential for expanding access to robotic surgery through more

affordable humanoid platforms.

Technical / Clinical Details

In this demonstration, the surgeon precisely controlled the arms of the Unitree G1
humanoid robots remotely from a master console. The robots executed complex surgical
maneuvers, such as grasping, incising, and suturing, with accuracy on living tissue. The
system translates the surgeon's fine hand movements into more stable, scaled motions
by the robot, offering precision and stability beyond human capability. While established
surgical robots (e.g., da Vinci system) have been in use for decades, this research
uniquely focuses on leveraging more affordable and versatile humanoid platforms.
However, several critical technical challenges remain before human application. These
include the relatively short reach of the Unitree G1 robot arms for surgical purposes,
overheating of joints during prolonged operation, and meeting stringent sterilization

requirements, all of which must be resolved.

Background & Context

Robotic surgery has rapidly gained traction in modern surgical care due to its benefits of
minimally invasiveness, high precision, and faster recovery. However, existing surgical
robot systems are prohibitively expensive, limiting their adoption primarily to specialized
hospitals. This has created a disparity in patient access to the benefits of robotic surgery.
This pioneering attempt to apply relatively affordable humanoid robots like the Unitree
G1 to the surgical field holds the potential to democratize access to robotic surgery,
enabling advanced surgical care in a wider range of medical institutions and
communities. This innovative approach also has the potential to contribute to reducing

healthcare disparities.



Strategic Significance & Outlook

UC San Diego's demonstration clearly indicates the potential for humanoid robots to
serve as a new platform for surgical procedures in the future. Moving forward, the
research team will focus on overcoming technical challenges such as adapting robot
arms to surgical requirements, improving thermal management systems, and developing
sterilizable materials and designs. Once these hurdles are addressed, humanoid robots
are expected to facilitate remote surgery, disaster medicine, and create an environment
where more specialized surgeons can access robotic surgery, ultimately providing safer

and more efficient treatment to patients worldwide.

Source: https://www.cnet.com/videos/hands-on-with-first-humanoid-robot-surgeon/
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#21 Carnegie Mellon: Dual-process approach reduces
collisions by 89%

Published October 02, 2026 arXiv International

| oveERVIEW

An arXiv paper introduces a dual-process approach for autonomous driving systems,
achieving an 89% reduction in collisions during CARLA simulation tests. This
framework combines intuitive learning-based neural networks with reasoning-based
model predictive control for unfamiliar situations. A meta-cognitive component,
inferring contextual risks via knowledge graphs, controls the switching between

processes, enhancing adherence to public road safety standards and social norms.



| IN DEPTH

Key Findings

This research proposes a dual-process approach for autonomous driving systems,
achieving a remarkable 89% reduction in collisions during tests conducted in the CARLA
simulation environment. This innovative framework holds significant potential for

substantially improving the safety and reliability of autonomous driving on public roads.

Technical / Clinical Details

The proposed dual-process approach integrates two decision-making mechanisms
inspired by human cognition. One is a learning-based, intuitive neural network that
makes quick and efficient judgments in routine traffic situations. The other is a
reasoning-based Model Predictive Control (MPC) system that plans actions when
encountering unfamiliar or complex scenarios. The switching between these two
processes is intelligently managed by a meta-cognitive component that infers contextual
risks using a knowledge graph. For instance, in situations difficult for traditional learning-
based systems to handle—such as unexpected obstacles, complex intersections, or
unpredictable pedestrian behavior—the reasoning-based system takes precedence to
plan a safe trajectory. Extensive testing in CARLA simulation has demonstrated that this
approach significantly enhances system robustness and drastically reduces the risk of

collision incidents.

Background & Context

Safety is the paramount concern for deploying autonomous driving systems on public
roads. However, real-world traffic conditions are incredibly complex and contain many
unpredictable elements, making it challenging for a single Al model or algorithm to cover
all scenarios. The behavior of systems in rare edge cases or situations not included in
training data poses a significant challenge for developers. While conventional learning-
based systems are efficient, they can face limitations, and modular-based systems,
while robust, can lack flexibility. The dual-process approach of this research addresses
these challenges by offering a solution that combines flexibility and robustness, thereby
accelerating the societal acceptance and practical implementation of autonomous driving

technology.



Strategic Significance & Outlook

This dual-process approach marks a significant direction for the next generation of
autonomous driving system design. Its ability to substantially reduce collisions is critically
important for meeting the stringent safety standards demanded by regulators. Moving
forward, applying this framework to real vehicles and conducting further real-world
validation will further establish its efficacy. Furthermore, extending the knowledge graph
and refining the meta-cognitive component could further enhance the system's
intelligence and adaptability. This research represents a powerful step towards realizing

safer and more reliable autonomous vehicles.

Source: https://arxiv.org/abs/2610.04088
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#22 4D Radar vs LiDAR: Performance in adverse
weather planning

Published October 06, 2026 arXiv Unknown

| oveERVIEW

A new benchmark, "Radar2Plan," validates 4D radar's effectiveness in robust ego-
trajectory planning for autonomous driving under adverse weather and low-light
conditions. The study demonstrates that 4D radar alone can achieve competitive
trajectory planning and robust performance, often matching or exceeding systems
combining it with cameras and LiDAR. This marks a critical step towards all-weather

autonomous driving by mitigating the environmental limitations of existing sensor

technologies.



| IN DEPTH

Key Findings

Evaluation using the new modular benchmark "Radar2Plan" has demonstrated that 4D
radar alone delivers highly competitive performance in ego-trajectory planning for

autonomous vehicles, even under challenging conditions such as adverse weather and
low light. This indicates a potential to overcome the environmental dependencies faced

by other primary sensors like cameras and LiDAR.

Technical / Clinical Details

The research employed real-world 4D radar data to assess open-loop ego-trajectory
planning capabilities. Seven different sensor combinations, including cameras, 4D radar,
and LIiDAR, were systematically evaluated against four representative planning
baselines across twelve diverse weather and lighting conditions. The results
unequivocally showed that 4D radar exhibited robust detection and planning capabilities,
often matching or surpassing combined sensor systems, particularly in low-visibility
situations like rain, fog, and darkness. The ability of 4D radar to acquire height
information in addition to velocity, distance, and angle enables more detailed

environmental mapping.

Background & Context

Current autonomous driving systems heavily rely on LIDAR and cameras, but these
sensors suffer significant performance degradation under adverse conditions such as
rain, snow, heavy fog, or strong backlight. This fundamental limitation has been a major
barrier to all-weather operation of autonomous driving technology. 4D radar, utilizing
radio waves, is inherently robust to these environmental factors, and this study highlights
its potential to significantly enhance the reliability of autonomous driving's perception

capabilities.



Strategic Significance & Outlook

The confirmation of 4D radar's robust standalone performance will have a substantial
impact on the design and implementation of autonomous driving systems. It is expected
to elevate the importance of 4D radar in sensor fusion strategies, potentially enabling
future autonomous vehicles to achieve safer and more reliable all-weather driving
capabilities. If cost-effectiveness and performance can be balanced, 4D radar adoption
in production vehicles could accelerate, significantly advancing the practical deployment

of autonomous driving.

Source: https://arxiv.org/html/2610.06121v1
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