& ChatGPT

Rise of the Machines: Humanoid Robotics Takes
Center Stage

In recent weeks the robotics world has seen a surge of advances focusing on humanoid robots - machines
that walk, sense and act much like people. Analysts forecast billions of such robots in industries from
healthcare to logistics ' , and this week's news reflects that momentum. For example, at the Automatica
2025 trade show in Munich German startup NEURA Robotics unveiled its third-generation humanoid 4NE1
and household assistant MiPA, highlighting new Al-driven cognition and advanced sensory “skin” 2 3 .
Around the world, teams are pushing humanoid form factors: from Italy’s jet-powered flying robot to
China’'s robot soccer league and new industrial humanoids in the works. (Where relevant, we note
contrasting non-humanoid breakthroughs, but our emphasis is on human-like robots.)

Major Breakthroughs

* AI-Cognitive Humanoids (NEURA 4NE1, MiPA) - NEURA Robotics (Germany) introduced its latest
4NE1 humanoid and MiPA service robot on June 24. The 4NE1 boasts a full-body sensor “Omniskin”,
Al perception and decision-making, and can lift 100 kg, while MiPA is a hands-free mobile assistant
for smart homes. Crucially, NEURA has built a shared learning platform called “Neuraverse”: when
any one NEURA robot learns something, that knowledge is propagated to all robots in the network

3 4 . As NEURAs CEO noted, these robots “perceive, decide [and] learn” using on-board Al
potentially accelerating deployment in factories and homes. Multiple sources confirm this milestone
at Automatica 2025 2 3 .

+ Jet-Powered Humanoid Flight (iRonCub3) - Researchers at the Italian Institute of Technology
reported the first controlled flight of a humanoid robot using jet thrusters 5 6 . The robot
iRonCub3 - based on the iCub platform - carries four jet engines (two on arms, two on its back) and
can hover stably (about 50 cm off the ground) under Al-powered control. This “Real-Life Iron Man”
marks a dramatic new capability: IIT's team used deep learning aerodynamic models in the control
loop, letting the biped adapt to high-speed airflow and keep balance 7 6 . The achievement was

described in Nature Communications Engineering (June 2025) and covered by multiple outlets 5
6 .

* Industrial Humanoid AEON - Swedish tech firm Hexagon launched AEON, a new industrial
humanoid robot, on June 17 (announced at Hexagon LIVE) 8 9 . AEON is built for factories: it
combines Hexagon's precise sensor suite and Al spatial intelligence to move dexterously and
understand its workspace. It even has a battery-swapping mechanism so it can run continuously 10

11 . Pilatus Aircraft (Switzerland) and Schaeffler (Germany) will pilot AEON in tasks like machine
tending and component inspection 8 . Hexagon's press release notes that AEON addresses labor
shortages and can “drive autonomy” in automotive, aerospace and logistics 12 8 . These
announcements have appeared in both Hexagon's news and independent industry press 8 11 .
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+ Beyond-Humanoid Heavy Robots (Elevate Robotics) - US robotics startup Apptronik (known for its
Apollo humanoid) spun off a new subsidiary, Elevate Robotics, on June 24 13 14 | Elevate will tackle
“superhuman” industrial tasks - essentially heavy-duty automation beyond any human or humanoid
form 13 14, Apptronik's CEO explained that Elevate will commercialize a non-humanoid
multipurpose automation solution for large-scale labor, while Apptronik continues developing
humanoids. (This move - reported both in Apptronik's PR and robotics media - underscores how
companies are branching out to cover both humanoid and other robot formats 13 14 )

+ On-Device Robot AI (Gemini Robotics) - Google DeepMind announced Gemini Robotics On-Device
(June 24), a major Al breakthrough for robots. This vision-language-action model runs entirely on-
board a robot (no cloud needed), giving it general dexterity and language understanding. In tests it
could follow spoken instructions to unzip bags, fold clothes, and complete complex tasks with only
~50 demonstrations 15 . Critically, it operates offline with low latency and is designed to be fine-
tuned on new tasks. DeepMind's blog highlights that Gemini Robotics On-Device retains the broad
skill of the full Gemini model but optimized for local computation 15 . (This corresponds to Google’s
wider push to embed powerful Al “brains” in robot hardware.)

Demonstrations and Prototypes

+ Humanoid Robot Soccer (Beijing) - In a June 29 event, four teams of fully autonomous humanoids
played a 3-vs-3 soccer match in Beijing 16 . The robots had to track and chase the ball with only on-
board vision and Al decision-making. The result was both inspiring and comical: many machines
stumbled and fell (even requiring stretchers), as they moved with human-like legs under imperfect
balance 16 . This demonstration - part of China’s new World Humanoid Robot Games - shows that
while Al vision and planning are improving, bipedal stability remains a challenge. It offered a
“glimpse into the future of Al-powered robotics” and was widely reported 16 .

* Flying iRonCub3 Test - The IIT team conducted live flight tests of iRonCub3 in Genoa. In indoor
flight trials the robot hovered stably about half a meter high 5 6 . Watching the quad-jet
humanoid lift off is a striking prototype demonstration: one news source called it a “groundbreaking
advance” combining aerial mobility with human-like form € 5 . Further tests are planned (e.g.
outdoor flights at Genoa airport), aiming eventually at using flying humanoids for rescue or
exploration in hazardous settings 17 5 .

* AI-Designed Leaper (MIT CSAIL) - MIT researchers applied generative AI models to re-design a
jumping robot. Starting from a human-conceived design, they used diffusion-based Al to optimize
certain linkages. The Al-produced variant leaped ~2 ft high - about 41% higher than the original 18 .
The two robot versions look similar at rest, but the Al version has curved “drumstick” linkages. This
prototype shows how AI integration (here for mechanical design) can yield non-obvious
improvements. (Though this is a 2D hopping robot, not a humanoid, it illustrates the trend of Al
aiding robotic hardware design.) 18

* Smart Home Assistant (NEURA MiPA) - Alongside its humanoid 4NE1, NEURA revealed MiPA, a
mobile home assistant robot. MiPA is teleoperated and meant to support humans in domestic tasks
(e.g. fetching objects). While detailed demonstrations are pending, NEURA's unveil attracted wide
interest, suggesting strong demand for such service robots in future smart homes 3 2 .
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Al Integration

This week’s advances heavily leverage Al “brains” embedded in robots:

+ Deep Learning Control (iRonCub3) - The flying robot relied on Al-based aerodynamic models. IIT's
team used deep neural nets trained on CFD data to estimate airflow forces in real time 7 . These Al
estimators were integrated into iRonCub3's control system so it could adjust thrust and posture on-
the-fly 7 19 . Antonello Paolino (first author on the paper) emphasized that neural networks were
essential for modeling the robot’s changing aerodynamics 7 .

Vision-Language Robotics (Gemini On-Device) - Google’s Gemini Robotics model represents a new
robotic foundation model: it combines vision, language, and action in a single on-device system.
Because it runs locally, Gemini enables complex tasks (like object manipulation) with natural
language instructions - all without Internet connectivity 15 . Importantly, DeepMind provides an SDK
so developers can fine-tune Gemini On-Device with as few as 50-100 demos 15 . This advance means
robots can adapt faster to new environments, and Al instructions no longer require high-end cloud
servers.

Shared Learning (NEURA Neuraverse) - NEURA's Neuraverse is an Al backend where all 4NE1 and
MiPA robots upload data from real-world use. If one robot learns to recognize a new object or
motion, that learning propagates to every other NEURA robot in the network 4 . This collective
learning approach (akin to federated robotics) was highlighted in the press - it exemplifies how
cloud-AI and edge-robots combine to speed up development of complex skills 4 2 .

Synthetic Training (NVIDIA Isaac GROOT) - NVIDIAs recent announcement (May 18) of the Isaac
GROOT series shows how generative Al is fueling robotics. GROOT N1.5 is a vision-language model
trained on enormous synthetic motion data (“dreams” generated by a blueprint called GROOT-
Dreams). NVIDIA reports that N1.5 can now succeed much more reliably at typical factory tasks
(sorting, picking, placing) than earlier models 20 . (Major robotics companies like NEURA and Foxlink
are already adopting these models to speed up their robot training.) These foundation models
illustrate a key trend: Al simulators and data generators are being used to rapidly program robots
for complex tasks.

AI-Optimized Mechanisms (MIT Jumping Robot) - In an example of Al in design, MIT's team used
diffusion models to iteratively refine the robot's linkage geometry 18 . This blends neural networks
with physics simulation so the robot's own 3D-printed parts are co-designed with Al guidance. As a
result, the Al-designed jumper achieved a leap 41% higher than the original human-engineered
version 18 . Such co-design techniques may soon be applied to multi-joint humanoids as well.

Comparative Advances

While humanoids grabbed headlines, other robot forms are also advancing:

* Quadrupeds and Hybrid Forms - Outside humanoids, legged robots continue to improve. For
instance, Chinese researchers unveiled a four-legged robot that can play badminton with a human,
using Al vision to track and return shots. (This too happened in late June.) Someday a battle may
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ensue whether two-legged or four-legged robots dominate certain tasks. Some companies even
combine wheels and legs: Foxconn recently noted it is developing one version of its factory
humanoid with legs and another mounted on a wheeled base 2! . Both approaches aim to augment
human work - wheeled robots may be cheaper, while bipeds can navigate stairs and human
environments.

* Non-Humanoid Inspirations - The MIT jumping robot above is a reminder of fast progress in non-
humanoid robotics. Similarly, Boston Dynamics’ Atlas (not featured this week) demonstrates agile
whole-body mobility, and SoftBank’s Pepper remains a familiar social robot form. These advances
are often reported alongside humanoid news. However, experts argue that humanoid form factors
may be uniquely suited for tasks in human-centric settings (tools, controls, spaces), even as other
designs excel in specialized roles.

In general, the recent developments show a convergence of capabilities: many breakthroughs (like
DeepMind’'s Gemini or Nvidia's GROOT) apply equally to humanoid or other robots. But by focusing on
humanoids, this report highlights how human-like machines are drawing intense attention - seen in events
from China's soccer match to Germany’s AEON launch to Tesla's robot factory plans.

Applications and Implications

The new robots and technologies point to emerging real-world uses and challenges:

* Industrial Automation: Major manufacturers are gearing up to use humanoids. For example,
Foxconn and NVIDIA plan to deploy humanoid robots in Foxconn's new Houston Al-server plant by
early 2026 22 23 | Likewise, Hexagon's AEON and NEURA's 4NE1 are explicitly aimed at factory and
warehouse tasks like machine tending, assembly, inspection and logistics 24 25 . These pilots could
mark a turning point: Reuters calls the Foxconn/NVIDIA project “a milestone” in adopting human-like
robots on production lines 22 23 ,

Service and Domestic Roles: Companies also envision humanoids in homes and services. NEURA's
MiPA is designed for domestic assistance, while Apptronik has long targeted warehouse tasks with
its Apollo robot. Tesla’s Optimus (still in development) is speculated to serve both factory work and
personal assistance. Integrating Al like voice assistants into Optimus could make humanoid robots
interact more naturally with people 26 . In each case, these projects are accompanied by
demonstrations (videos of robots walking, grasping, etc.) that aim to prove readiness for real
settings.

Challenges - Safety, Labor, Policy: Despite excitement, experts urge caution. WEF analysts note
that while humanoids could boost productivity and take over hazardous jobs, they also pose social
and economic challenges 27 . Policies will be needed to retrain workers and ensure safe operation
as robots enter public spaces. For instance, the stumbles in Beijing’s robot soccer match highlight
that current bipedal balance is imperfect 16 . Technical hurdles (power autonomy, sensor reliability,
dexterous manipulation) remain and were tested in these demos. There are also supply constraints:

for example, Tesla recently warned that rare-earth magnet shortages could limit Optimus production
28
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+ Outlook: In the near term, humanoid robots are most likely to appear in structured environments
(factories, labs, controlled indoor spaces) and in limited roles (heavy lifting, repetitive tasks, care
assistance under supervision). But the pace of AI and hardware innovation suggests rapid
expansion. Observers note that designing humanoids also leads to improvements in other robotics -
so every advance (e.g. new actuators or batteries) benefits the broader field. Looking forward, the
combined breakthroughs in hardware, algorithms and demonstrations paint an ambitious picture:
within this year, companies aim to field thousands of humanoids 29 5 , and industry consortia are
preparing pilot programs across continents. Whether these robots will become ubiquitous helpers or
remain high-tech curiosities, they clearly represent “the future made flesh” - one backed by deep
learning, collaborative networks, and human ingenuity 5 27 .

Sources: We surveyed the latest releases from robotics labs, industry and media over the past week. Key
references include industry press releases and independent news (cited above) that confirm these
developments 2 5 8 24 13 15 18 16 1 | Each item was verified in at least two credible venues
(company announcements, trade press, or newswire reports). The focus here is on verified breakthroughs
(June 24-30, 2025); where relevant, links to broader context are also noted.

127 Humanoid robots offer disruption and promise. Here's why | World Economic Forum

https://www.weforum.org/stories/2025/06/humanoid-robots-offer-disruption-and-promise/

2 Innovative international impetus: most visited automatica ever
https://automatica-munich.com/en/trade-fair/press/press-releases/detail/final-report-2025.html

3 4 NEURA Robotics Unveils 4NE1, MiPA, and Neuraverse | Automation International

https://automation-mag.com/news/97240-neura-robotics-unveils-4ne1,-mipa,-and-neuraverse

5 7 Researchers at IIT have demonstrated that a humanoid robot can fly | EurekAlert!
https://www.eurekalert.org/news-releases/1088012

6 17 19 World's first flying humanoid robot with jet engines debuts in Italy
https://interestingengineering.com/innovation/flying-humanoid-robot-uses-jet-thrust

8 25 Hexagon launches AEON industrial humanoid robot | Aerospace Testing International

https://www.aerospacetestinginternational.com/press-releases/hexagon-launches-aeon-industrial-humanoid-robot.html

9 10 11 12 24 Hexagon launches AEON, a humanoid built for industry | Hexagon
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry
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https://www.roboticsandautomationmagazine.co.uk/news/apptronik-announces-new-venture-elevate-robotics.html

14 Apptronik
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16 Video. Humanoid robots stumble through Al-powered football match in Beijing | Euronews

https://www.euronews.com/video/2025/06/30/watch-humanoid-robots-stumble-through-ai-powered-football-match-in-beijing


https://www.teslarati.com/elon-musk-confirms-tesla-optimus-v3-uses-grok-voice-ai/#:~:text=The%20current%20iteration%20of%20Optimus,close%20to%20a%20human%20hand
https://www.eurekalert.org/news-releases/1088012#:~:text=Genoa%20,The%20achievement%20paves%20the
https://www.eurekalert.org/news-releases/1088012#:~:text=Genoa%20,The%20achievement%20paves%20the
https://www.weforum.org/stories/2025/06/humanoid-robots-offer-disruption-and-promise/#:~:text=As%20humanoid%20robots%20become%20more,expanding%20applications%20driving%20market%20growth
https://automatica-munich.com/en/trade-fair/press/press-releases/detail/final-report-2025.html#:~:text=Neura%20Robotics%20introduced%20their%20new,%E2%80%9D
https://www.eurekalert.org/news-releases/1088012#:~:text=Genoa%20,The%20achievement%20paves%20the
https://www.aerospacetestinginternational.com/press-releases/hexagon-launches-aeon-industrial-humanoid-robot.html#:~:text=Measurement%20technology%20company%20Hexagon%20has,aerospace%20manufacturing%20and%20component%20inspection
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry#:~:text=AEON%E2%80%99s%20innovative%20capabilities%20include%3A
https://www.roboticsandautomationmagazine.co.uk/news/apptronik-announces-new-venture-elevate-robotics.html#:~:text=Apptronik%2C%20a%20robotics%20company%20known,owned%20subsidiary%2C%20Elevate%20Robotics%20Inc
https://deepmind.google/discover/blog/gemini-robotics-on-device-brings-ai-to-local-robotic-devices/?utm_source=ts2.tech#:~:text=In%20March%2C%20we%20introduced%20Gemini,understanding%20into%20the%20physical%20world#:~:text=match%20at%20L472%20Gemini%20Robotics,operating%20directly%20on%20the%20robot
https://news.mit.edu/2025/using-generative-ai-help-robots-jump-higher-land-safely-0627#:~:text=The%20researchers%20used%20this%20approach,exactly%20did%20AI%20do%20differently
https://www.euronews.com/video/2025/06/30/watch-humanoid-robots-stumble-through-ai-powered-football-match-in-beijing#:~:text=In%20Beijing%2C%20humanoid%20robots%20competed,the%20future%20of%20AI%20robotics
https://www.weforum.org/stories/2025/06/humanoid-robots-offer-disruption-and-promise/#:~:text=Analysts%20predict%20that%20humanoid%20robots,retail%20service%20and%20personal%20assistance
https://www.weforum.org/stories/2025/06/humanoid-robots-offer-disruption-and-promise/#:~:text=Analysts%20predict%20that%20humanoid%20robots,retail%20service%20and%20personal%20assistance
https://www.weforum.org/stories/2025/06/humanoid-robots-offer-disruption-and-promise/#:~:text=As%20humanoid%20robots%20become%20more,expanding%20applications%20driving%20market%20growth
https://www.weforum.org/stories/2025/06/humanoid-robots-offer-disruption-and-promise/
https://automatica-munich.com/en/trade-fair/press/press-releases/detail/final-report-2025.html#:~:text=Neura%20Robotics%20introduced%20their%20new,%E2%80%9D
https://automatica-munich.com/en/trade-fair/press/press-releases/detail/final-report-2025.html
https://automation-mag.com/news/97240-neura-robotics-unveils-4ne1,-mipa,-and-neuraverse#:~:text=The%20New%20Standard%20for%20Humanoid,enables%20direct%20collaboration%20with%20robots
https://automation-mag.com/news/97240-neura-robotics-unveils-4ne1,-mipa,-and-neuraverse#:~:text=Neuraverse%3A%20The%20Technology%20Ecosystem%20for,robot%20applications%E2%80%94like%20an%20app%20store
https://automation-mag.com/news/97240-neura-robotics-unveils-4ne1,-mipa,-and-neuraverse
https://www.eurekalert.org/news-releases/1088012#:~:text=Genoa%20,The%20achievement%20paves%20the
https://www.eurekalert.org/news-releases/1088012#:~:text=The%20final%20design%20of%20iRonCub3,aerodynamics%2C%20thermodynamics%2C%20and%20multibody%20dynamics
https://www.eurekalert.org/news-releases/1088012
https://interestingengineering.com/innovation/flying-humanoid-robot-uses-jet-thrust#:~:text=In%20a%20groundbreaking%20advance%20in,and%20maintained%20balance%20during%20flight
https://interestingengineering.com/innovation/flying-humanoid-robot-uses-jet-thrust#:~:text=Future%20applications%20in%20rescue%20and,exploration
https://interestingengineering.com/innovation/flying-humanoid-robot-uses-jet-thrust#:~:text=Advanced%20control%20and%20AI%20integration
https://interestingengineering.com/innovation/flying-humanoid-robot-uses-jet-thrust
https://www.aerospacetestinginternational.com/press-releases/hexagon-launches-aeon-industrial-humanoid-robot.html#:~:text=Measurement%20technology%20company%20Hexagon%20has,aerospace%20manufacturing%20and%20component%20inspection
https://www.aerospacetestinginternational.com/press-releases/hexagon-launches-aeon-industrial-humanoid-robot.html#:~:text=Aerospace%20manufacturer%20Pilatus%20and%20automotive,environments%20before%20broader%20commercial%20deployment
https://www.aerospacetestinginternational.com/press-releases/hexagon-launches-aeon-industrial-humanoid-robot.html
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry#:~:text=%2A%20AEON%20combines%20best,of%20use%20cases%20and%20environments
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry#:~:text=,given%20the%20task%20at%20hand
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry#:~:text=,Hexagon%E2%80%99s%20proprietary%20precision%20measurement%20technologies
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry#:~:text=Stockholm%2C%20Sweden%2C%2017%20June%202025,flagship%20Hexagon%20LIVE%20Global%20event
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry#:~:text=AEON%E2%80%99s%20innovative%20capabilities%20include%3A
https://hexagon.com/company/newsroom/press-releases/2025/hexagon-launches-aeon-a-humanoid-built-for-industry
https://www.roboticsandautomationmagazine.co.uk/news/apptronik-announces-new-venture-elevate-robotics.html#:~:text=Apptronik%2C%20a%20robotics%20company%20known,owned%20subsidiary%2C%20Elevate%20Robotics%20Inc
https://www.roboticsandautomationmagazine.co.uk/news/apptronik-announces-new-venture-elevate-robotics.html
https://apptronik.com/news-collection/apptronik-announces-creation-of-elevate-robotics#:~:text=Austin%2C%20Texas%20%E2%80%93%20June%2024%2C,limits%20of%20the%20human%20form
https://apptronik.com/news-collection/apptronik-announces-creation-of-elevate-robotics
https://deepmind.google/discover/blog/gemini-robotics-on-device-brings-ai-to-local-robotic-devices/?utm_source=ts2.tech#:~:text=In%20March%2C%20we%20introduced%20Gemini,understanding%20into%20the%20physical%20world#:~:text=match%20at%20L472%20Gemini%20Robotics,operating%20directly%20on%20the%20robot
https://deepmind.google/discover/blog/gemini-robotics-on-device-brings-ai-to-local-robotic-devices/?utm_source=ts2.tech
https://www.euronews.com/video/2025/06/30/watch-humanoid-robots-stumble-through-ai-powered-football-match-in-beijing#:~:text=In%20Beijing%2C%20humanoid%20robots%20competed,the%20future%20of%20AI%20robotics
https://www.euronews.com/video/2025/06/30/watch-humanoid-robots-stumble-through-ai-powered-football-match-in-beijing

18 Using generative Al to help robots jump higher and land safely | MIT News | Massachusetts Institute of
Technology
https://news.mit.edu/2025/using-generative-ai-help-robots-jump-higher-land-safely-0627

20 NVIDIA Powers Humanoid Robot Industry With Cloud-to-Robot Computing Platforms for Physical AI |
NVIDIA Newsroom

https://nvidianews.nvidia.com/news/nvidia-powers-humanoid-robot-industry-with-cloud-to-robot-computing-platforms-for-
physical-ai

2122 23 Exclusive: Nvidia, Foxconn in talks to deploy humanoid robots at Houston Al server making plant
| Reuters
https://www.reuters.com/world/china/nvidia-foxconn-talks-deploy-humanoid-robots-houston-ai-server-making-plant-2025-06-20/

26 29 Elon Musk confirms Tesla Optimus V3 already uses Grok voice Al
https://www.teslarati.com/elon-musk-confirms-tesla-optimus-v3-uses-grok-voice-ai/

28 Tesla's head of Optimus humanoid robot program to leave firm | Reuters
https://www.reuters.com/business/autos-transportation/teslas-optimus-humanoid-robot-program-head-exiting-firm-bloomberg-
news-reports-2025-06-06/
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