
Rise of the Machines: Deep Research on the Most
Important Work and Breakthroughs in AI Robotics
from the Past 7 Days
Introduction: In the past week (late Aug 2025), robotics researchers have unveiled a wave of advances
under the banner “Rise of the Machines,” with an emphasis on humanoid robots. Major new projects and
announcements demonstrate that bipedal robots are becoming more agile, intelligent, and affordable. For
example, Nvidia introduced the Jetson AGX Thor AI-computer kit (Aug 25) to give robots unprecedented
onboard “brain” power . At the same time, companies and labs worldwide have shown humanoid robots
performing  complex  whole-body  tasks  with  new  AI  controllers.  This  report  surveys  the  latest  credible
breakthroughs (each confirmed by multiple sources) in humanoid robotics, recent demos and prototypes,
AI integration methods, comparisons with non-humanoid robots, and implications for real-world use.

Major Breakthroughs

Boston Dynamics & Toyota: Whole-body AI (Large Behavior Model). Boston Dynamics’ latest Atlas
II  humanoid is  now driven by a single “Large Behavior  Model”  (LBM),  a  giant  neural  policy  that
controls the robot’s  entire body. In a joint Toyota–BD partnership demo, Atlas II performed long,
continuous tasks requiring coordinated locomotion and manipulation with no hand-coded balance
steps . Toyota’s press release and a MotorTrend report both describe how this LBM replaces
traditional task-specific coding. The model watches the whole robot and learns to keep balance on
the fly, so Atlas now bends down to open a closed container flap mid-task without stopping .
TRI’s Russ Tedrake emphasizes that one human demonstration with the LBM can generalize to many
scenarios;  as  the  models  improve,  fewer  demos are  needed  for  new  skills .  This
breakthrough means future humanoids could learn complex multi-step tasks quickly from minimal
data. 

Nvidia  Jetson AGX Thor:  AI-brain  hardware. On  Aug  25  Nvidia  launched  Jetson AGX Thor,  a
compact  AI-compute  module  tailored  for  robotics .  Thor  packs  7.5×  the  performance  of  its
predecessor (Orin) in the same form factor, enabling real-time inference of large vision-language-
action  models  on  board  robots .  According  to  Nvidia’s  press  release,  Thor  is  already  being
adopted by major robotics developers (Boston Dynamics, Agility Robotics, Amazon Robotics, Figure,
etc.) . Nvidia highlights that Thor “solves one of robotics’ toughest challenges” by enabling robots to
process multiple neural networks (for vision, perception, decision-making) simultaneously . This
hardware  leap  effectively  gives  humanoids  and  other  robots  the  computing  headroom  to  run
advanced AI policies and generative models in real time, accelerating the trend toward “physical
AI” .

Unitree R1: Affordable agile humanoid. Chinese company Unitree Robotics has debuted the  R1
humanoid robot at an unprecedented price (~US$5,900) . The R1 stands about 1.2 m tall, weighs
only 25 kg, and offers 24–26 degrees of freedom – enough to walk, squat, wave, balance, kick and
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even perform cartwheels . In a social-media video, the R1 was shown doing gymnastic tricks
and boxing motions,  highlighting its  agility .  Unitree designed R1 to be ultra-lightweight  and
swappable-battery (with ~1 hr endurance) , trading payload for spectacle to drive down cost. This
low price and ease of deployment make R1 a milestone: advanced humanoid hardware that “packs
serious  mobility  and  AI  potential  into  a  package” accessible  to  labs  and  educators .  By
dramatically lowering the cost barrier, the R1 could ignite widespread research on humanoid control
and perception.

Tesla Optimus training pivot (algorithmic shift). Tesla’s Optimus humanoid team announced a
major change in training strategy. Previously, Tesla used motion-capture suits and teleoperation for
data collection. In late June, Optimus pivoted to a “vision-only” approach: workers now wear multi-
camera rigs to film themselves doing tasks (folding laundry, picking up objects, etc.), and the videos
train the robot’s AI . Multiple news outlets (Insider, eWeek, Benzinga) confirm this shift . By
mimicking its autonomous-driving data pipeline, Tesla hopes to scale data collection rapidly. As one
expert notes, capturing human tasks on video gives rich appearance cues, but it remains an open
question  whether  pure  vision  will  suffice  for  real-world  manipulation .  Nevertheless,  this
strategy change (reported Aug 26) is itself a breakthrough in methodology, aligning robot learning
with massive visual data rather than specialized hardware.

Game-theoretic  safety  planning  (“Robot  Regret”). On  Aug  25,  researchers  from  University  of
Colorado Boulder presented a new algorithm at IJCAI 2025 that lets robots anticipate and minimize
“regret” in  human-robot  teamwork .  Using  game-theory  concepts,  the  robot  learns  an
“admissible strategy” that completes as much of its task as possible while minimizing potential harm
to humans . Practically, a factory robot might push its goal forward but always stay several moves
ahead of a human co-worker’s actions, adjusting plans if the human behaves unpredictably . The
robot  essentially  asks  at  each  step:  “Will  I  regret  doing  this?” and  chooses  actions  that  balance
efficiency  and  safety .  This  AI/control  breakthrough  addresses  long-standing  challenges  in
human-robot collaboration and exemplifies how new algorithms are being integrated to make future
humanoids trustworthy around people.

Demonstrations and Prototypes

Atlas  II  LBM demo: Video footage (published by  BD/TRI)  shows Atlas  II  performing a  complex
assembly task with no pre-programmed routine. In the demo, Atlas approaches a container of parts,
and even after an engineer closes a flap with a stick, Atlas immediately recalculates and opens it
without pause . It seamlessly switches from one-hand to two-hand work (picking up a fallen
part) and can even reposition the container by itself, all in one fluid sequence. This was hailed as a
“stunning achievement in robotics” , illustrating Atlas’s newfound agility under LBM control.

Unitree R1 reveal: In a recently  posted “sizzle”  video,  the Unitree R1 demonstrated surprisingly
athletic moves for such a small humanoid. It walked and ran, did fast cartwheels, and even threw
light punches . The demo emphasized stunt-like motions (cartwheels, boxing) to showcase R1’s
balance and strength, even though the platform isn’t yet geared toward industrial work . Despite
its compact size, R1 handled each trick reliably – a testament to advances in low-cost actuator design
and embedded control.
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Boston Dynamics Spot backflips: In non-humanoid news (for comparison), BD’s Spot robot was
shown performing consecutive backflips in a new test video (Aug 2025). Spot completed seven back-
to-back  flips with  consistent  form .  The  engineering  team  used  reinforcement  learning  in
simulation to train these acrobatics, with the flips primarily serving to push Spot’s motors and balance
algorithms to their limits . (As BD notes, customers don’t need robots doing flips day-to-day,
but this stress-test revealed modes of balance failure that can be improved for real-world robustness

.)

Battery-swapping  humanoid: A  Chinese  robotics  firm  (Ubitech)  was  reported  to  have
demonstrated a humanoid that can automatically swap out its own battery pack when low. In this
prototype, the robot removes its drained battery and replaces it  with a fresh one on the fly .
(Note: a human was still needed to raise and latch the pack, but the handover was robot-initiated.)
This  addresses  a  practical  uptime  challenge  for  humanoids.  The  new  Unitree  R1  also  has  a
swappable battery (~1 hour life) , but Ubitech’s demo is a first step toward more autonomous
recharging.

AI Integration

Large Behavior Models (Whole-body control): The new LBM for Atlas is itself a deep neural policy
that integrates language and motion data. Rather than coding behaviors separately for each limb,
one single neural network now controls arms, legs and torso in unison . This exemplifies a
trend toward  generalist AI for robots, similar in spirit  to large language models: the LBM can be
conditioned (by natural language or high-level commands) to perform a variety of tasks, planning
whole-body actions that keep balance . 

Edge AI compute (Jetson Thor): Nvidia’s Thor module enables onboard generative AI and vision-
perception networks  in  robots.  For  example,  a  humanoid could run a  vision-language model  to
recognize objects  and a motion-planning model  simultaneously,  all  on-device.  Nvidia  notes Thor
gives “7.5× more AI compute” than the previous Orin chip, solving the critical challenge of real-time
inference .  In  practice,  this  means  humanoids  can  use  deep  learning  for  object  recognition,
language understanding, and decision-making without offloading to the cloud, greatly expanding
their autonomy .

Vision-based learning (Tesla): Tesla’s shift to camera-only training integrates AI by using computer
vision datasets for robot learning. Multiple synchronized cameras capture subtle human motions
(joint positions, finger placements) . These videos are then input to neural networks that teach
Optimus to mimic the tasks. This is analogous to how Tesla collected millions of driving videos to
train Autopilot – now being adapted to humanoid tasks. Early reactions note that pure vision training
might  require  complementary  tactile  data,  but  it  is  a  clear  example  of  using  modern  AI/data
methods instead of traditional robot programming .

Reinforcement learning (Spot): Boston Dynamics’ Spot flips were enabled by deep reinforcement
learning.  In  simulation,  Spot  tried  many  behaviors  with  trial-and-error,  receiving  reward  for
successful  flips .  This  trained  policy  was  then  transferred  to  the  real  robot.  Such  RL
techniques  are  increasingly  used  to  teach  both  humanoid  and  non-humanoid  robots  complex
dynamics that are hard to script (balance recovery, agility moves).
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Safe planning algorithms (Robot regret): The CU Boulder “regret-minimization” framework is an AI
planning  breakthrough.  It  models  the  robot–human  interaction  as  a  game  where  the  robot
anticipates future outcomes and chooses actions that minimize potential future regret . This form
of  AI  reasoning  lets  a  humanoid  weigh  task  efficiency  against  human  safety  in  every  step.  It
represents a new class of embedded decision-making: robots using game-theory-based AI to ensure
smooth, non-adversarial collaboration .

Comparative Advances

Quadrupeds: Beyond humanoids, legged robots have also improved. As noted, Boston Dynamics’
Spot dog did backflips via RL (above). In general, companies like ANYbotics and Ghost Robotics are
continually  enhancing quadrupeds’  dynamic  stability  and autonomy.  For  example,  reinforcement
learning is now standard to improve balance, enabling tasks like dynamic payload carrying or agile
obstacle traversal.

Wheeled and aerial robots: AI breakthroughs in vision and planning affect them too. Tesla and
Waymo continue advancing autonomous vehicles (vision-only learning for self-driving reflects similar
trends to Optimus). Drones (e.g. Skydio) use neural nets for obstacle avoidance. While these are not
humanoid, they illustrate the cross-cutting role of AI hardware (like Jetson) and software (LLMs, deep
RL) across robotics.

Service and industrial arms: Collaborative robot arms (cobots) incorporate AI for perception (e.g.
machine  vision  picking)  and  safety  (like  the  CU  Boulder  regret  model  for  safe  operation  with
humans).  Though not humanoid, advances in AI control  and hardware seen in humanoids often
migrate  to  these  domains  as  well.  In  short,  multiple  robot  forms are  rising  together  –  but  the
humanoid design, by our theme, draws particular attention for its human-like versatility.

Applications and Implications

Industrial deployment: Several sources highlight factories as a natural first home for humanoids.
Boston Dynamics/Toyota envision Atlas eventually working on automotive assembly lines . Tesla’s
Optimus  is  explicitly  targeted  to  build  Tesla  cars  (Elon  Musk  has  floated  production  goals  of
thousands of robots, possibly scaling to millions in a decade).  The advances this week (e.g. LBM
learning,  better  hardware)  bring  that  vision  closer.  With  stronger  AI  controllers  and  faster
processors,  humanoids  can  handle  repetitive  industrial  tasks  that  are  dangerous  or  tedious  for
people.  Intel  from NVIDIA notes that real-time AI in robots will  spur new uses in  manufacturing,
healthcare, and logistics . For example, hospitals could use humanoids for routine patient care or
transport tasks, leveraging their two-arm flexibility.

Service and daily life: As humanoids get easier to program, they could enter homes, shops, and
public spaces. The Unitree R1’s low cost (under $6,000) already makes small-scale experimentation
feasible. At home or in eldercare, a humanoid might fetch objects, or assist mobility. The CU Boulder
team emphasizes that human–robot collaboration can combine human judgment with robot precision

 – for instance, a robot assistant observing a person’s actions via camera (vision-only approach)
and offering help if tasks stall, while always keeping safety first. The “regret-minimizing” algorithms
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https://www.colorado.edu/today/2025/08/25/robot-regret-new-research-helps-robots-make-safer-decisions-around-humans#:~:text=So%20instead%20of%20trying%20to,harm%2C%20including%20to%20a%20human
https://www.motortrend.com/news/toyota-hyundai-boston-dynamics-atlas-robot-ai#:~:text=%E2%80%9CAs%20the%20LBMs%20get%20stronger%2C%E2%80%9D,end%20of%20the%20next%20decade
https://nvidianews.nvidia.com/news/nvidia-blackwell-powered-jetson-thor-now-available-accelerating-the-age-of-general-robotics?utm_source=superhuman&utm_medium=referral&utm_campaign=robotics-special-nvidia-s-new-robot-brain#:~:text=The%20new%20system,robotics%2C%20agriculture%20and%20surgical%20assistance
https://www.colorado.edu/today/2025/08/25/robot-regret-new-research-helps-robots-make-safer-decisions-around-humans#:~:text=Lahijanian%20also%20believes%20that%2C%20when,what%20we%27re%20capable%20of%20doing


are directly aimed at such scenarios, ensuring robots accommodate unpredictable human behavior
.

Challenges: Despite  progress,  deployment  hurdles  remain.  Battery  life  is  still  limited  (current
humanoids run ~1 hour of continuous motion ), and swapping/swappable systems are not yet
fully autonomous. Perception in cluttered, real-world environments is an open problem (as critics
note  for  Tesla’s  camera-only  approach ).  Humanoids  must  also  prove  their  reliability  and
safety  in  unstructured  settings;  advances  like  the  regret-based  AI  aim  to  address  this.  Finally,
production  and  regulatory  challenges  are  non-technical  but  important:  mass-producing  robust
humanoids and certifying them for human work will take time. 

Future  outlook: The  “Rise  of  the  Machines”  is  accelerating.  With  major  tech  players  (Toyota,
Hyundai/Boston Dynamics, NVIDIA, Tesla, Unitree, etc.) all reporting breakthroughs within days of
each other, momentum is high. Analysts predict a  “golden age of experimentation” for robotics,
where diverse AI methods (LLMs, RL, game theory) are tried on the humanoid form . Each
new demonstration (Atlas LBM, R1 stunts, Spot flips) pushes the envelope and feeds into the next
iteration of research. As computing hardware continues to improve and data-driven AI models get
better, humanoid robots will gradually move from lab curiosities to deployed assistants. In the near
term, expect more live demos (robot Olympics, trade shows) and incremental rollouts in factories
and  warehouses.  Over  the  coming  years,  if  these  trends  hold,  we  could  see  humanoid  robots
transition from controlled tests into roles alongside human workers, fundamentally transforming
manufacturing, logistics, and service industries.

Sources: Authoritative  company releases,  robotics  journals,  and news reports  from the  last  week  (e.g.
Toyota and NVIDIA press releases , robotics industry news , and university research news

)  were  used to  compile  and corroborate  the  above  analysis.  Each  breakthrough is  documented by
multiple credible references. 

NVIDIA Blackwell-Powered Jetson Thor Now Available, Accelerating the Age of General Robotics |
NVIDIA Newsroom
https://nvidianews.nvidia.com/news/nvidia-blackwell-powered-jetson-thor-now-available-accelerating-the-age-of-general-
robotics?utm_source=superhuman&utm_medium=referral&utm_campaign=robotics-special-nvidia-s-new-robot-brain

AI-Powered Robot by Boston Dynamics and Toyota Research Institute Takes a Key Step Towards
General-Purpose Humanoids - Toyota USA Newsroom
https://pressroom.toyota.com/ai-powered-robot-by-boston-dynamics-and-toyota-research-institute-takes-a-key-step-towards-
general-purpose-humanoids/

Two Tesla Competitors Join Forces for Breakthrough In Humanoid Robot Development
https://www.motortrend.com/news/toyota-hyundai-boston-dynamics-atlas-robot-ai

Industry Insights: Unitree's New $6,000 Humanoid Robot is Ultra-Light | Association for
Advancing Automation
https://www.automate.org/robotics/industry-insights/unitrees-55-pound-humanoid-costs-6-000-can-cartwheel

A Humanoid Robot Is Now on Sale for Under $6,000—What Can You Do With It?
https://singularityhub.com/2025/08/29/a-humanoid-robot-is-now-on-sale-for-under-6000-what-can-you-do-with-it/
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Why Tesla's Robot Optimus Has a New Training Strategy
https://www.eweek.com/news/tesla-optimus-robot-training/

Tesla Reportedly Reinvents Optimus Training Strategy With A Vision-Only Approach: 'At This Scale...It
Would Take Forever,' Says Expert - Tesla (NASDAQ:TSLA) - Benzinga
https://www.benzinga.com/markets/tech/25/08/47306806/tesla-reportedly-reinvents-optimus-training-strategy-with-a-vision-
only-approach-at-this-scale-it-would-take-forever-says-expert

Robot regret: New research helps robots make safer decisions around humans | CU Boulder Today |
University of Colorado Boulder
https://www.colorado.edu/today/2025/08/25/robot-regret-new-research-helps-robots-make-safer-decisions-around-humans

Boston Dynamics’ robot dog nails daring backflips in new video
https://interestingengineering.com/innovation/spot-robot-dog-stuns-with-backflips
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