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Robotics Tipping Point: A Citrini Field Trip
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It was 60 degrees, damp and windy — August in San Francisco.
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Between graffitied picnic tables in a dive bar’s backyard, between local IPAs and cheap lagers, | listened to the “reindustrialize bros”talk about slicing
US-sourced magnet slabs, building electric motors for military drones, and machining actuators for robots Made in America.
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The energy was palpable — a group of mostly young guys passionate about building technology that exists in your hand rather than on a screen. No
one could doubt their enthusiasm, but | needed to see it for myself.
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Undesstsnew branding of “Physical Al’, is robotics evolving from Bay Area backwaters to a true technological renaissance? Or was this happy hour
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versions live behind a shroud. Everyone has talked to ChatGPT, most readers have probably used a coding agent, yet very few have seen an Al-
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| went to pull back the curtain. Across a week in the Bay, | met with a dozen of the leading labs, watched bots in action, and prodded engineers and
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e A Cittini, we've dubbed robotics a thematic mega-trend. We've followed the industry and its enablers dating back to our
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What | found changed my view of Robotics broadly, my understanding of form factors and neural networks, my handicap of commercialization
timeline, my view of the trade...
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Note to Readers on Citrini’s New Ownershio

announced GEN-1.5, a “one-shot” learner to significant fanfare, showing that a bot could complete simple tasks of
manipulation based on instructions without task-specific training.
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Technical detractors, however, question whether this is true generalization, or whether the “distribution” of pretraining data provided sufficiently similar
(but technically distinct) examples. Non-technical detractors suggest that opening a pencil case is far from “technological revolution”.
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Twist lid off glass jar Unzip pencil pouch Brush cube into bowl Remove vacuum pad

Physical prompt

Seeing an infant begin to understand and manipulate the world is awe-inspiring but a far cry from high utility. Even if you know it’s learning, you know
there is a long way to go.
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Not to be outdone, Skild Al followed up with a very similar announcement of “in-context” demonstrations of its S1 model though with more complex
tasks lasting up to 10 minutes — most amusing in my opinion, cooking and flipping a pancake!
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(We'll get much deeper on this brain development later.)
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The language here is intentional. The obvious allusion is OpenAl’'s May 2020 paper: “Language Models are Few-Shot Learners”which showed a
massive breakthrough in GPT-3’s generalized reasoning, which improved dramatically with pre-training scale — implicitly suggesting their own future
will follow that of TradAl (“traditional Al”, as I'm trying to coin it).
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But if the ChatGPT litmus test is universal recognition, last month’s World Robotics Games in China was arguably closer to the mark.
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INNOVATION * ROBOTS

Humanoid Chinese robots are
smashing running records set by
humans — including Usain Bolt’s
sprint

By Achmad Ibrahim, Chan Ho-Him, and The Associated Press

122, 2026, :25 PMET
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Scenes From the 2026 World
Humanoid Robot Games

More than 600 teams brought 2,000 robots t Beijing for the second
edition of this annual competition, where humanoid robots compete in
a wide variety of events, including achletics and household rasks.

By Alan Taylor
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bots impress at China's World Humanoid Robot
Games

A Chinese Robot Beat Usain Bolt’s SINESS
100-Meter Record. Should We BUSINESS INSIDER
Be Impressed? TROBOTICS 4+ The latest news and obatics, from Alto real-wor
China’s humanoid robots are achieving superhuman feats of . . . . . . .
athleticism. But how that translates into the real world is still an At China's robot Olym PICS, the finish line comes with a
open question, experts said. padded wall and a stretcher
By Truman Dickerson
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A flood of viral videos emerged from Beijing showing the advancements in humanoid-form hardware: bots running faster than Usain Bolt, high
jumping to ceiling height, and occasionally crashing in comical plumes of sparks and smoke. Unitree’s concurrent IPO helped attract the financial
world’s attention.
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Humanoid Olympics may seem like an exercise in the absurd, but really are a top-down strategic effort to push the limits of hardware in a competitive,
visible and verifiable setting. Sending a humanoid at full sprint into a crash wall is literally “moving fast and breaking things”.
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Scoff at your own risk. Americans watching this little guy going out in a literal blaze of glory should be upset it's not happening in their country.
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The locomotion of these bots, the speed of iteration in hardware, and a growing list of serious builders, is undoubtedly impressive. But we’ve seen
impressive, tele-operated and pre-programmed acrobatics for years. Remember Boston Dynamics caught the world’s attention with its humanoid
back in 2009. But these machines remain a Sharper Image novelty without a brain.
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Ok... but what about back in May, when Figure Al hosted a nine day livestream of a furiously-dedicated humanoid (team) sorting 250,000 packages —
a blend of both autonomous cognition, dexterous manipulation and full body, locomotion, and real world application?
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Each of these examples misses the mark in some way. We've shown the key attributes — early intelligence and autonomy, highly impressive
locomotion, real-world automation. What's less obvious is all three rolled into one indisputably useful package.
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| think the “ChatGPT moment” is a red herring (perhaps a cliché of its own).
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There might be a massive “aha” moment, but more likely it will be a mosaic of signals that tell us we’ve reached the tipping point. It will be only after
the breakthroughs occur and products appear in the real world that their utility is widely acknowledged.
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As far as where we stand today, here’s what | think is true. The basic locomotion of humanoids is a solved problem that’s only getting cheaper and
more accessible (geopolitical and supply chain considerations notwithstanding). Complex dexterity is meaningfully more complicated but is being

successfully attacked through multiple hardware approaches. Simple repetitive tasks like package sorting are already readily trainable, unlocking
automation opportunities and near-term commercialization while models and bots improve. Complex tasks are coming along faster than you think.
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Robotic autonomy is more of a curve than a switch, and it looks something like this.
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Robotics Autonomy Curve

Robotic Capability

Baby

Prescribed _ General Adaptive
Repetition ~ Reasoning

Intellectual Complexity

Broad generalizability is the furthest goal, but all the ingredients are there so clearly that it seems hard to bet against. Every day the curve pushes a
bit further to the right.

IRNBRAENIRRZHNES , EEEZHEEWMEL , EFITECFLIN , SFRE, IFMLERBEOLESER — <R
Maybe the best answer to the cliché is to embrace it. If you had a time machine, would you invest in Al before its ChatGPT moment?
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But before you get robo-pilled, we need to get into the details. There’s a lot of ground to cover, but if you bear with me, it will be well worth it (between
you and me, this is my favorite piece I've written).
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1. The Body: Hardware and Humanoids

2. Rk BHESATHEA
3. The Brain: Grading the Class

4. K : {2HT 5
5. Capability and Commercialization
6. D SRl
7. Four Predictions for Robotics
8. X HLRE A Tz #Y I T
9. What's the Trade?
10. XBHLEHE ?

1) The Body: Hardware and Humanoids

1) Bi& : BESAFHEA

Before we move forward, let's address the most polarizing word in robotics — humanoid. The very tired debate goes like this: why should a robot look
like a human?
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What a freak! What a freak!
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The anti-humanoid camp has most of robotics history in its corner. There are many robots today and almost none look like humans (or at least not full
humans). They are designed for a specific task which they perform with superhuman speed and precision. Our modern world relies on these
workhorses, and the remaining cases that still require human handling are just scraps — small TAM edge cases.
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The pro-humanoid camp says a hotdog maker can make 1,000 hotdogs in a day, but what if | want a burger? If we’'ve already automated all repetitive
and programmable tasks, then what’s left requires something new — a one-size-fits-all Swiss Army knife that can occupy and manipulate a world that
has been built for humans. Not a package sorter, but a universal worker that can sort packages if you ask it.

XGATEENIAR | —BRMAY—REEM 1,000 MK, FMRBBIZNER ? MRBMNELIEFEEEUNTHRENESHEILT , BLAFH T4
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The reason why this hasn’t happened yet is because we haven’t had robots with enough generalizable intelligence and dexterity to be worthwhile.
The pro-humanoid camp has most of science fiction’s imagination on its side.
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On the Humanoid Spectrum

KXFAFHE

This is yet another false dichotomy. There aren’t two categories — rather there is a wide range of approaches using the same intelligence architecture
to tackle different tasks. Often at least some part of them looks human-y.

BRXB—MEBRN=5%. KBRLHTFEAMLR—MREE-RI ZHRREL , BIIRXAEENERRERENTEES , HREEELHR
—BOESTREATLEE.

After all, the programmable robotic arm is the most ubiquitous and useful robot form in history. If we just call every factory arm or cobot a “partial
humanoid” it would put the debate to rest.
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Full Humanoids

Figure 0.3 Unitree G1 Galbot ET1 Apptronik Apollo Tesla Optimus

Where you fall on the humanoid spectrum depends on what you are trying to do. Indeed many humanoid projects start with off-the-shelf arms from
companies like Universal Robots, FANUC, or Rainbow.

REATFENEBAER LA TFHMIE |, BURTREMMA L, BX L, WZ AFNBATE —FHBHMEZE XA Universal Robots, FANUC = Rainbow &
NENIMEVLEE .

The brains start with table-mounted manipulators. For researchers training physical Al models — Physical Intelligence, Generalist, Skild, or Dyna — the
setup is typically a frankenstein-half torso strapped to a table: two cobot arms or manipulators with some kind of “hand” attached and an overhead

stereo camera and cameras mounted on each wrist. This is a cheap and easy setup to test and train models without having to think about custom
hardware.
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Once you have a robot that can do something useful on a table, the easiest way to add basic mobility to the torso is through a fixed (often wheeled)
base. The tradeoffs are obvious — they are far cheaper and simpler but they sacrifice lower-half dexterity and mobility and are incapable of stairs,
terrain or any number of other mobility challenges.
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Many early attempts at task-specific commercialization have taken this route. China’s Galbot — whose humanoid was one of the standouts from the
Beijing games — currently markets two mobile-based torso’d robots, the S1 and G1 for industrial and personal uses respectively.

WZHEHAFEESHEHRLAZRENBREFZE, FEN Galbot—EAFNBARILRZFH 2 ENRRZ ———B BIHEER KT B3 KB IK
FTHIBFA : S1 MG, pRIEETALMMARR,
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Another example, Weave Robotics, has trained a laundry folding robot with its first iteration Isaac 0 actually now operating in homes and businesses
(if you live in California you can order one today for $249/month))
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Hours of laundry, folded for ‘ﬂ
you. i

Isaac 0, our first product, is a stationary laundry folding robot. It gives I'J ul

households hours of time back every week, and it's shipping across

California today.

2,000+ I,000+ ”JS

HOURS RUN IN THE FIELD LAUNDRY FOLDED EVERY WEEK

-
-

SEE ISAAC 0 —

But what about stairs? Can it load and unload the machine? Does its folding quality pass inspections?
BREGEEAD ? CHEAVGERRRYE ? CHITEBREEEIRKED ?

It's far from a full-fledged robo-butler, but the argument for early deployments is that you have to start putting things into the field in order to learn
what works and what doesn’t, begin to ramp production scale and drive down costs. (Weave’s next iteration Isaac 1 will be out shortly with better
capabilities and a cuter demeanor.)

TEBSHEFTLNINFERERET , EXRHEPRENEHET  RYAXEFRBRAZRGR , TEAEMGATT. HATRAT , ABFF KEFHA
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Full humanoids are the most complex and expensive, but replicate the full mobility and near dexterity of the human form. Something that can climb
stairs, run, jump, crouch, crane. From a simple hardware perspective, locomotion and full body dexterity are essentially solved. Pre-programmed

dance routines and gymnastic displays demonstrate fluidity, balance and grace, even verging into “superhuman” territory when designed for specific
tasks as demonstrated in China this month.

TEAFRHNBAREFRESR., KRERN X, BREFHACESNERBHRENSBITARNRIIN., XRYF[ARRELE, FE, BEX, TH, ff
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And as designs become more ubiquitous and production rises, the cost of humanoids will trend lower while utility grows.

MEEERITAEER., FETHER , ARVBANKETEGET FE , KALNSFEEK,



Unitree’s G1 humanoid, with its ultra-low cost (currently listed at $13,500), solid locomotion and open API integration for intelligence has been the
default product for both entertainment and Al researchers looking to advance humanoid autonomy on a cheap and mostly reliable hardware base.

Unitree ( FHt ) 89 G1 ATEALER AEEBEME ( ZBIFRM 13,500 £t ) . LXMEEESN , URERERENFT R API ER , ERARFARS Al
MRENRNR—EEFEEX—RNBSGATRNEHCEM LHEHR AT B EED,

Others like Menlo Research are working to establish “open source” humanoid configurations with Asimov, providing a much more transparent,
customizable, and similarly low-cost template for builders.

Menlo Research £ H At AR B0 T8 Asimov B “FHRAHBALRE , hFARERM-—NEBRESHTS. TEHMER. RERFRRNE
o

Buy fram Menlo Research

We negotiate bulk pricing on the core hardware, so building
it yourself costs less than sourcing everything on your own.

All that's left for you is the fun part: building.

Final price may vary by destination country, based on tariffs and shipping.

ORDER = $499 DEPOSIT

You can see it broken into 1,168 CAD components (thanks to Michelle Sun at CoreMatters and Astra for the breakdown).

RO LEEHEIFMEHMN 1,168 > CAD ZBIH ( B CoreMatters 9 Michelle Sun F Astra 217 ) o

(Since we have an open sourced breakdown, | was curious enough to equal weight a basket of all identifiable public companies in the BOM as a
“supply chain” proxy. It looks a lot like the broader semiconductor index, but as we discuss in much more detail, there are more nuanced and

uncorrelated ways to express the trade.)

(BERE TR FREEE | BUTIHE , HYKEE (BOM ) FHE AR LT L ASEREHEHE—TAE , E7 R HREE. CHERS
ERZHFEMIEHRIFEMEU , BEWNENTX LB FMITIEHIE , & —LEBH, HXMERWXZZA G, )

= Asimov Humanoid Component Basket 340.00%

= iShares Semiconductor ETF 320.00%
300.00%
280.00%
260.00%
240.00%
220.00%
200.00%

180.00%
160.00%
140.00%
120.00%
100.00%
£0.00%
60.00%
40.00%
20.00%
0.00%
-20.00%
-40.00%

=-R0N.O0Z

2024 Apr Jul Oct 2025 Apr Jul Oct 2026 Apr Jul Oct

Source: Citrini Research

On the other end of the humanoid spectrum, OEMs like Figure Al, Tesla’s Optimus, XPENG, Apptronik, Neura, Agility and others are focused on
creating closed stack solutions with specs held as close to the chest as possible. Their bet is that an integrated and proprietary hardware/software

model not only provides the synergies in the brain/body embodiment but also the deepest moat and long-term commercial value.

EAFHBEAKILEHN S — % , Figure Al, 4FHTHIAY Optimus, XPENG, Apptronik, Neura, Agility £ SUEEZFITEHARNEKIER , HRT
BEXN B ARMEFOWMME, AN FER . —HRUNETEREHERNTNEET R AN/ SE ESEENHERAL , EEEMRSRAF A SR
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But look back at Asimov... do you notice anything missing?

BEAEFAERX..... (FEBBFARLTIE ?



The hands aren’t included. Asimov’s got stubs. The Unitree $13,500 G1 has dummy prosthetic hands.
FHTERD, MEEXRETHINRARERE. FREMN 13,500 ZxH G1 , BVt AR IHEEMNRIERT.
Humanoid hands remain one of the most fascinating, challenging and expensive problems in the supply chain.

AFEHBANTF , DARMUNMEPBRRA, RAKRYE, vBSROREZ—,
All in the Hands: Hardware Answers for Dexterity

—PRENF : RLBENEHLTR

The human hand is an incredible feat of engineering, dexterous and durable while capable of both extremely fine motor skills and heavy loads.
AFR-MTAEN IS  BRIGXMA , R TRRERANE |, HEEEAZNEN R,

In programmable robotics, replicating a hand isn’t necessary. The “end effector” otherwise known as “the thing you put at the end of the arm’, is
designed for specific tasks — welding arms have a welding point, warehouse bots might use vacuum grippers that easily attach to boxes.

EURENFATE , S8 -RAFHAELE, KEATE—OWR REFERBHBHF T —RENFEES RN | REVINBERFE
R, CHENBANTEERAEBLRHAENESRE.

But general purpose humanoids? The hand is the “humanoid question” in micro form: if you want a robot that can complete a wide range of tasks
currently done by humans, you need something that has the same degrees of freedom, sensitivity and strength.

BERABEAFRNBAR ? FERAFNBAZAHHAER : MRFBE-SRTHARBIAM ZESHIREA  MEE- I EZEFEHE. R
BESHEREMt.

The robotics field has yet to come close to rivaling the ones typing these words. But just like the humanoid spectrum, there is a hand spectrum, which
ranges from two-pronged grippers all the way to the five-fingered dexterous hands being built both by full-stack OEMs and specialized players.
Likewise, the tradeoffs are on complexity, cost, durability, dexterity, and tactile sensing.

PLER AT RITEHESM FIXBRXZHORNFHBEN R, BEWNAFRNBATEERZS , FHRAFE-—FER . \SEXN-EFHERD
F O XEFRBELASKROEM B , U BT IALFENT U &, BF , HAWREKRPEERE, RA, WAE, ROTESHIERA L,

UMI Gripper Three-Finger Gripper Five Finger Humanoid Hand
(ROBOTIQ 3-finger Adaptive Gripper) (20 DoF Wuji Hand 2)

Low Cost and Low Complexity

9

High Cost and High Dexterity

At the simplest end of the spectrum, Universal Manipulation Interface (UMI) Grippers — a system designed by Stanford, Columbia and Toyota — are a
two-fingered hand with a mounted wrist camera. They’re designed for task-specific training and help bridge the body embodiment problem in training
data.

EREEN -k , RHIEEAY. FCELAZMNFARSRITHBEBARERD (UM) RT—MEZHEPRELONEF. XIXRKETHEE
ESHNEMmIRI , B TRENFHREFHNEFZFFE,

With UMIs, a human demonstrator puts on their own gripper that mirrors the robot’s actual hardware, which provides much more direct training
lessons for the robot to replicate. Various versions exist, but most of the autonomy demonstrations are likely using this system or one similar to it.

/A UM B, ARBRESMEB HSHRMN , E0ESHBRANIGREGE -2, NTIANBARBEESSNIGRE , ETHENINE, MK
BEFESMRA , EXSHEERFEETHRANRIRERX - RERNSZXUN RS,



Human Demonstration with UMI Fully Autonomous Policy Rollout

Whether or not this shortcut is a bridge or a dead end is an open question. If you had two-pronged claws instead of hands, how many of your tasks

daily could you perform? (With a little bit of practice and adaptation, probably a lot.)

BREAFELAERBERRNFRER —FKIHE , BOELER. MRFHONFHEIRE T ARRONF , RERXETKSZ LD AEES ? (REHMS

JHER , BIZEETET DL )
And given the stage of autonomy we are at today, adding extra fingers may not be all that incrementally helpful.

MBUY TEEURRALCNERMBEKRE , MBI FERLETRSDIDER LB,

Many companies are forging forward with these simpler solutions. Private companies like Rhoda Al are tackling industrial automation tasks like

decanting (unpacking boxes, as shown below) which it has demonstrated with two-prong grippers.

WE AR EEREHEH#HXREMENT R, B Rhoda Al IHNAEAREERTENERE (FFERY , MTEAR ) 2XNWTLEHERES , 2

AIEABUTKIUER 7 X ERE,

Still, if these tasks represent the ultimate TAM, then the robotics hype train is in a lot of trouble. As laid out by NVIDIA robotics researcher Danfei Xu,
UMI and teleoperations likely lead to quicker results but with a lower ceiling.

T, MRXEFEFSARTZANETTUTE (TAM) |, AR ATEDERERMBAKT . E NVIDIA Hlag AR & Danfei Xu Fri#iRA |

UMI FZREATREE R R | BRER L ER
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Plenty of companies are shooting for the home run - the five-finger dexterous hand. But there is little agreement on how to do it, let alone who exactly
is winning. If you ask the hand people, each will say why theirs is the best, and all others are doomed-to-fail. And if you look at the list prices below,
these hands can cost more than the rest of the humanoid combined.

WEARBERERN AL ANARBIR—AERGF, EEIANIAX-[ENLFREHRR , EFARAMBERERLET . MRERERZRME
ROFNE , SXBLUECHIRRE , MAMLAITEXRK, BEE TEHNR , SERDLTFHMETREATLNBARRBS MEREES,

One of the biggest hardware divides: tendons vs. direct drive.
BHERERANBELS EZ— BT vs. K,

Tendon-based hands use motors in the forearm to control the fingers through rope-like fabrics — they spare space in the fingers and take inspiration
from the human body. The problem is that tendons wear and stretch fairly quickly especially under strain and the setup requires integration down to
the “elbow”.

REDFREENETHE  BEIBRAYEHFE—IMRITETEFEANTE , RBRKAAFEH, NETTREERNUMAELR , LER
EEAZNEN , MARESRFTELERTE —EEMHE"HE".

Direct drive puts the actuators throughout the fingers, which makes simpler linear kinematics for modeling and ensures the hand is wrist-mountable
and “modular”, but it adds weight, size, and overheating concerns.

ERARVEHNTRABERIAFEZD  XEFEHZERENME, Bt  ARIFHRTERZRAERI. AF"ERL"BFE  ERNZER
MERE , ARIARBE,

The Tendon-istas vs Drive-cels has almost become an ideological turfwar, with Figure’s Brett Adcock calling a tendon-based hand the “biggest
engineering mistake | made” — Figure has since returned to a direct drive format.

BERS HE RS FEELTK—Z RS E |, Figure Y Brett Adcock FIFREEIEZ) F "R IL FH R AR T24EIR"—M/F Figure EXEE
RAER,

@ Brett Adcock €2 KA o

The biggest engineering mistake | made at Figure was building a tendon-
based hand

The lead designer at 1X spat back, calling it a “skill issue”.

IXWERFRITMERNEN , XA R BERFITET,
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If you’re going to claim “engineer” you should probably explain WHY exactly

tendons didn’t work for you guys... would give this argument credibility...

Also would probably expose that it’s a skill issue

The jury is out for now, but it's worth noting that Figure’s livestream shows uninterrupted work and solid dexterity and Wuji’'s Hand 2 (which is also a
direct drive) has gained traction as one of the most popular third party hands on the market.

BRIELER , BESEIENR , Figure WEBRR TIELTE M A FELMILKHFIMRITME , M Wuji 89 Hand 2 ( BHRAERSR ) HERETZ
AW, B THLESZRENE=FRIGTF 25,

Tesla % 1
Optimus Gen 3 (V3) ' RN «a

2

22 hand + 3 wrist e Not sold separately
actuators in forearm

21 (separate 17-DoF
industrial hand in
development)

Sanctuary Al

Hydraulic
Phoenix hand

(miniaturized valves) BT ERL =

Sharpa ‘ : Not disclosed in
Wave & 22 active detail Quote-only

Electric, actuators

Figuill and sensors in each
02/03 hand 16 (Figure 02) flnger_; tendon per Not sold separately
third-party
summaries
Shadow Robot 20 actuated / 24 :
Dexterous Hand movements e el ~$100-150k
Wonik L T Direct drive (current- ~$15-35k (sources
Allegro V5 Sense g controlled joints) conflict)
Unitree 20 (16 active, 4 Direct drive, .
Dex5-1/1P passive) backdrivable From $25k US retail
! 20 active (4
" _ active (4 per . , i
i finger, all Direct drive, back From $18,500
Hand 2 : drivable rotary joints
independent)
DexRobot (- . 19 (12 active, 7 : ~$10-15k (China
DexHand 021 {,j passive) SR i I =T mid-tier)
L™
Inspire Robots Ll n 6 active / 12 joints . . y _
RH56 family 1\1 4 (linkage-coupled) Micro linear servos $8,000-9,500

Finally there is touch. Ever try to unzip a jacket with frozen fingers?

RERMA. REXERTAFENFREENRNE?



The human fingertips have some of the densest nerve endings in the body with ~240 mechanoreceptors per square centimeter. Particularly for fine
manipulation, this tactile sensation often guides us better than our own eyes.

ARBERAEAGF I HREENBERMZ — , BFFEKRAS 240 MIMBREZR, TERERARET , XMMEBANENHSISEELAS
AYEREEE E I 5

Companies like privately-held Tacta Systems are developing ultra dense sensor arrays or skins that can be applied to hands in order to add this level
of perception into robotic training and deployment.

&I LT 27 Tacta Systems XMl EEFF R AN T FHRNBESZEL BRG], ALK , UEHXMRBI BN SINNBANEGSHE
ZH,

Along with a highly refined hand - like its own hydraulically actuated model — it's possible these systems could be simply mounted on cobots and
used in line-manufacturing of electronics currently being done by humans.

BMELSERLHNFR—ULUNEAANRERNES —XERGRIRERZREMENRAL , ATERDAA TR EF @& S,

But even the best body is not worth much without a brain.

BEFHSE , REAMBELF A,
2) The Brain: Grading the Class

2) K : 42T

Building the brain is both the greatest challenge and most exciting thing happening in robotics. But unlike the TradAl (you know, that stuff on your
computer), Physical Al lives in the real world. The real world is far harder to understand and tokenize. Written language semantics carry inherent
meaning and intent in a way that an apple sitting on a table does not. A robot cannot think for two minutes about how to respond to a trip or a push.
Gravity has no latency.

TEXMBERIBFATH L RARN RS , BRETANENER., B85 TradAl ( IRIREMN EHAYIBLRT ) FE , Physical Al £7FEELH R
B, EXHRERERES , HEM Token . FHBFNEURABEHFTSNERE  MBEERK LN N ERATEZXMREM, VISSATTREER
DEEBEBZMANN —RHEHIER. ENRBLEE.

In the LLM space, we’ve watched intelligence graduate from kindergarten to PhD levels over the course of eight years.

£ LLM S, )\ FRBEANFERRIE T &8 M 4h JLEKF LB E L KF,



Al GROWS UP

Frontier LLM benchmark performance, translated into human academic levels

GPT-5
.# ®

ol
/ Frontier
Graduate / PhD [ models

Undergraduate -
GPT-4
High school GPT-3.5
L]
GPT-3
Grade school
{
GP‘I‘-Z/
i GPT-1 S
Kindergarten / early grades /
[ ]
2019 2020 2021 2022 2023 2024 2025 2026
Academic test performance, not general intelligence. Milestones synthesize MMLU, professional exams, GPQA and frontier reasoning benchmarks CITRINI RESEARCH

It's not a perfect benchmark — but at least there are quantitative benchmarks supporting it. Earlier GPTs were much better at trivia than a grade
schooler, but we understand that fact-retrieval is a very different skill than reasoning through math tests. But they got better fast.

BHATR-IMTEENELEA—BE)AEEEEENHEREE, R8N GPT EHRAREELZM N NZE , BRINERE , ESXRESEHFZEHSD
RITAEREBATRNFMERERE. FIEMN#LEEER,

Progress on Al benchmarks in the past five years

Trivia questions
80 (TriviaQA)

60

Graduate-level

Accuracy e . STEM (GPQA)
40 :

Prestigious math
exam (AIME)

AQ

2020 2021 2022 2023

Notably, the learning curve was a very different shape from our own — the path towards post-PhD Al was frontloaded by a foundation built for well
over a decade before reaching escape velocity. Imagine if you were in grade school for ten years, then speed-ran to solving unsolved mathematical
proofs two years later (with the help of gigawatts of compute).

EESIENR  HEIJHLENFEREBNBESBATE—ER B RULAMrNERRERN  ERFRREEZR , FEEET TRETREFNE
i, BE—T : —MAENERT+F , ABERFAREPR , TR RBBHOHRFLR (PREHTESERNED ) .

Robotics’ hope rests not only on the absolute intellectual achievement seen in Al, but even more importantly acceleration in progress seen in recent
years.

PBRARARNFE , FTRATAFRANEXNE DR , EEBWRITFRAZIN A EIE,

There is nothing today that comes close to general autonomy in robotics. But, that doesn’t mean that autonomy isn’t improving. The “autonomy curve”
is beginning to shift, and robots are getting better at increasingly complex tasks. (For prescribed, repetitive tasks, robots have been super-human for
decades).

MESERBEARBEREONFATBNBERB XD, ERHFTFTERKEFELTHEIREELSY, ‘BERIME EETFEEE  ISRAERRERNE
FERIUGHEREE, (WTMRW, EEUNES  IRANRILTFERECEBASE, )



Robotics Intelligence Curve

Robotic Capability

Baby

Prescribed _ General Adaptive
Repetition ~ Reasoning

Intellectual Complexity

As the curve shifts to the right, a greater number of tasks are able to be completed at roughly “human equivalent” capability. It's at these levels where
true economic viability and commercial demand likely begins. Yet again, it's a spectrum, not a binary.

BEEMLO AR  EBUABARBEF KFTRNESHERZ BN, RENLFTITHESHLERRITEERNZLEKFFHBHIAN, XERAR
—MNELE |, MAFIELLENRAY = T Ao

When Unitree’s founder says “humanoid robots are not yet ready for large-scale factory deployment’, he is right. Today, they lack the intelligence,
dexterity, sensitivity, durability and safety needed. The factory “deployments” that have been announced by humanoid OEMs to date are effectively
pilot projects — in the field demos for proof of concept and data capture.

LFMBEBIMART AT RA R RERGFRITANEL HE 0, bW, WS, ARNBANRZAFNEE, R0, SR, WA
MHE5ZeM, ESAFHRA OEM BERNERI “HE" , R LBRRXKIME —IZETR , ATHERIESHERS.

Unitree Shares Decline as Founder
Flags Limits of Humanoid Robots

By Du Zhihang 117 Gift this article

But autonomous robots are becoming capable in task-specific settings, and the number of use cases is growing. It seems only logical that the path
towards a fully generalizable autonomy will start with baby steps.

BEFVNRAEFEASGRAEXFFES  NARFINBEHLEERK, BAT2TRZEAIENERE | FERERSNHMZD REVHHIT A,
But before we answer “‘wen autonomy?”we need to understand the architecture.

BEBZEBEMINER? ™ XMNEBZE , RINEZLAEMREEND,
The Nervous System:

HERG

Robotics brains rely on a multi-layered interconnected nervous system with its own set of three-letter acronyms. (Note, decoding the alphabet soup
depends a bit on who you ask).

PRAN KRB —ESEZERNBELRAS  HhEF—#=FBHE5HE, (IR, IARRXEREARE , —ERELBURTRENZHE, )



The Physical Al Model Stack: From Web-Scale Pretraining to Motor Control

ROBOT HARDWARE

i

Low-level control [ Unitree RL stack ] [ Boston Dynamics ] [ OEM in-house ] [ Isaac Lab (NVIDIA) ]
reflexes - 100-500 Hz - trained in sim
VLA pOllCIES [ n0.5 (Physical Intelligence) ] [ Gemini Robotics (DeepMind) ] [ Helix (Figure) ] [ Optimus E2ZE (Tesla)
camera + language - actions
slow reasoner + fast action expert

[ GROOT (NVIDIA) ] [ GEN-1.5 (Generalist) ] [ GO-1 (AgiBot) ] [ UnifoLM (Unitree) ]
World models [ Genie 3 / Veo (DeepMind) ] [ Cosmos (NVIDIA) } [ V-JEPA 2 (Meta) ] [ Sora (OpenAl) J
physics prior - synthetic data
neural simulation + evaluation

[ GAIA-2 (Wayve) ] [ Tesla neural sim ] [ GigaBrain (GigaAl) ] [ World Labs
VLM backbones [ Geminl (Google) ] [ GPT series (OpenAl) ] [ Qwen-VL (Alibaba) ] [ Llama (Meta) ]
semantic prior - web-scale
pretraining, inherited not rebuilt

[ PaliGemma (Google) ] [ Eagle (NVIDIA) }

[} gold outline = NVIDIA, present at every layer

Source: Citrini Research

Starting at the foundation: Visual Language Models (VLMs) are all about understanding objects and contexts, in the same way that humans can
subconsciously and instantaneously understand their surroundings by opening their eyes. They also encode physical objects to language — that
brown thing with four legs is “TABLE” and the red circle on top is “APPLE”. This “translation” allows the robot to describe what it's seeing with
language, while also allowing a human to provide written or spoken instruction.

FEMNEMBEGRE : “AREFFSEE (VM) *HROREBRNESHREESR , MEAKBTIREER TR, DrnERARRE &, ©XE21EY
EXAREBANEE—BNINFTORRNFENER R BECLENICREYERER . XM BF ULIFARERESHAAR Y , BikA
RUBEXFHIEE FEEL.

VLMs are already integral in Al products - if you paste a picture into Claude, it uses a VLM to describe the picture in specific and highly accurate
language.

VLM B2 Al 7 m T 7] St iR AV A B #8 5

{RIE—KE ¥ E Claude B , ER4EA VLM ARG ESERBMNESHARXKE .

Multiple closed- and open-source VLMs have already been trained on internet-level corpora, making this layer of the robotics stack increasingly
accessible. Even “full-stack” robotics projects would not try to replicate them from scratch. Figure, for example, in the past noted that its Helix system
relies on an “open source” VLM with subsequent fine tuning (speculators guess it’s likely Meta’s Llama or Alibaba’s Qwen).

SMMBRSFR VLM ELEEBERNABENER ETRIIE , FHISRARRKRPHX-—EHREE SR, BER SR VBATE , BFLZEHMNE
SEMell. filn Figure T EERR , H Helix REAB —NIFHRVLM HEEER EBHAE ( IPRBENRATEER Meta B Llama RFAEEEBH

Qwen ) .
(Tesla might be the only exception given its extensive in-house work developing autonomous driving systems.)
( HEFH ATEERIE—RIBISN , BN CHEEHNERAZHNL LEABEHRE, )

But VLMs provide just passive interpretation. They can'’t tell you to PICK UP the APPLE on the TABLE, nor can they describe the physics you'd need
to do it. That's where “world models” come in.

B VLM REHEHHFR, SNTERHEER ENFERIHNIES , ST ERETRXNMHERFHPEDRE, XER MR ZIEERN
7‘3_0

World Models are also familiar to most in the Al space; Veo from Google, Sora from OpenAl, Cosmos from NVIDIA, etc. These are basically physics
engines that predict how the world works. What happens if you move one step forward? What happens if you squeeze a water bottle (what if it's
plastic vs. metal, cap on vs. off, etc)?

SRR Al FUBH K SBARK R HTEE : ATE Veo, OpenAl B Sora, FFEM Cosmos EEE Tix—K, SRR LEMEFRN R TR
FBHYES|E, QEE—S2REFTL?FE—PKESLEEFL (HERERTREE. MERFTEXRIT , £R2E8M/ATE ) ?

The world-model layer is less commoditized and more strategically contested than the VLM layer. NVIDIA’s Cosmos is open-sourced, with strategic
intent to spur innovation across an industry that largely relies on its chips. Google’s Genie3/Veo is licensable while OpenAl's Sora is entirely internal.

5VILM EZMtE  t RRBENERAEEER  SABEFTHENHR. RHEEHN Cosmos RAFFEN , HMEEE THEHEMTIAULAGIH
ZITLERKEE LEBEFENTH. BBH Genie3/Veo AR IMRINER , M OpenAl # Sora N T2 £ T M &,




Cosmos 3
The Open Physical Al Foundation Model

The first omni-model with native reasoning, world and action generation. Built on

Mixture-of-Transformers.

Power Vision Al Reasoning Build Policy Models Simulate Worlds Scale Synthetic Video Data
Use as a vision language model (VLM) to Accelerate robot policy learning Run as a controllable, physics-grounded Generate infinite plausible futures from
reason over objects, interactions, and with NVIDIA Cosmos™ 3 as the backbone world simulator to predict multiple text, image, video, ambient sound and
intent across complex real-world for World Action Models (WAMs). approaches, evaluate outcomes in a closed action input.
scenarios. loop, and converge on the right behavior.

Post-train the generalized world Use video generation as imagination to
For real-time alerts and dense captioning foundation model on specialized camera Scale the loop across environments, tasks, train physical Al without being constrained
across quality inspection, public safety, and embodiment data. The policy model and conditions to continuously improve by what's been physically captured.
traffic monitoring, logistics, and adapts pre-learned actions to specific without real-world risk.
autonomous driving. tasks, domains, and behaviors at scale.

Learn More >

Further, understanding the physics of motion is inherently dependent on hardware, and therefore less interoperable between players. Optimus isn’t a
G1. While these models can simulate the physics of any given hardware setup, reality is messy. A world model that is fed with actual real world data
collection is better positioned to navigate the “sim-to-real” gap.

Lo, WNIEHMERENIERET LAY TFES , B ERR BZAERESERE. Optimus TR G1, RERXLERAETULHUEIRALAECEHEET
HYESYE | BN RARRKIALTEN. —MUEXHERBEXENERBTIGHERER  EERGBEBFERIX" ( sin-to-real ) KA,

The next layer is Visual Language Action models (VLAs). While VLMs and world models provide the “subconscious” understanding of the world,
VLAs are essentially the high-level conscious reasoning required to act within it. They tell the robot how to understand instructions and intent,
allowing it to reason through the actions necessary to complete the task — relying on foundational context (VLMs) and physics (world models).

BREL-RERUMXBESHERE (VLA) . VLM M RERREHENH RN BRINEZEHER M VLA XAREREX M AFXBITHAENERERE
RiREE, SNUENSARRESSEE , NMEBHTERESAENHE—X —EHEZIEEMIBR (VLM ) MYEAE (HREHR ) 2 L,

The model releases I've mentioned above from Skild and Generalist exist at this level and it's where most Al labs are focused on iteration and
advancement.

IR EIM Skild M Generalist R FWERBEALTIX—F , XURBAASH A XREEF HEERAMEHN ST @,

On top of all of this sits the low-level control systems — basically the quick-twitch muscles that ensure balance through hyper-fast flexes across the
bot’s muscles while incorporating live and unexpected physical inputs.

EX—{1Z ENREEREFARS
ﬁAO

EAASTRAITE , BLBHIEAL S ANBESERERERSTE , BetSSaibEsAS BT mE

Let’'s take an example concretely: “ROBOT-BUTLER, CLEAN MY ROOM!”

BNA-—NEGGIFRERA : “HSEAFK, HEHRHEH |

=n

= = = = M
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1 \\_I. {
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“CLEAN MY ROOM”]

VLM -
WHAT IS HERE?

WORLD MODEL -
WHAT HAPPENS IF...?

VLA -
WHAT SHOULD | DO?

) O CONTROL -
,,,,, ‘ . HOW DO | STAY UPRIGHT?

So which of these processes are solved, and which are holding us back?

BA , ZEREPHPLELEEBR , BLENEERRAN ?



The Physical Al Model Stack: Four Separate S-Curves

Low-level control VLM backbones
Solved plateau — no moat - Commoditized — inherited, not rebuilt

Capability vs. eventual ceiling
Capability vs. eventual ceiling

Capability banked
— — Remaining curve

Time and cumulative investment Time and cumulative investment

VLA policies World models

Pre-scaling — data-starved : . Pre-scaling — architecture unsettled

Capability vs. eventual ceiling
Capability vs. eventual ceiling

e ® e

Time and cumulative investment Time and cumulative investment

Source: Citrini Research

At the risk of oversimplification, low-level control and VLM backbones are mostly solved or at least highly commoditized. The major challenge is
refining World Models and VLA policy — and the two are deeply entwined, with a potential solution arriving in their fusion: World Action Models
(WAMs).

REFIEMUZEK  EREEHNS VIM BTREX G LERERRAR , AP ESERRK, SR ERRRETITEE KR (World
Model ) § VLA R——MEXMERERR , —MNEENBRBLER-ENRMES | tHRIEHE (WAM ),

World Action Models, if you can’t guess, combine the real world physics of the World model with the policy and direction of a VLA. NVDA recently
released its Hydra-0 combining world context with instruction.

HRERE  HEEAN , REBHAEERAENITERAYERES VLA KBNS EESER, EFE (NVDA ) RIEAS T Hydra-0 , Bt R E
TXS5ESHRES.

Dyna Robotics’ DYNA-2 model which the company claims to show in-context learning is a World Action model as well.

Dyna Robotics By DYNA-2 R EHE Tt REEE | ZARERERIALE L TXEIE D,

[ WAM WORLD MODEL 1

Intention to action

From intention to completion.
“Fold these towels.” ~
DYNA-2, Our flagship World Action Model (WAM] thinks in
video. Trained on a million hours of human activity videos, it
imagines what happens next, then acts on it.

To emphasize, new announcements are arriving at such a rapid pace that it seems like every day that passes demands a new rewriting of this

section.
FERANE , FNLASEURRNEEZERM , IFEE— X, Z—THRMEEEH XS — X,

Unitree last week released its own open source “Unitree General-Purpose Humanoid Foundation Model” or UnifoLM-WLA-1.0 which it describes as a
new state-of-the-art model that “coordinates desktop and whole-body mobile manipulation, supporting cross-task and cross-end-effector
generalization, driven by one model, whole-body coordination”.

FREBAXGETEHCHTR"EHEBER AT EAERMER" B UnifoLM-WLA-1.0 , AFRERNEZW RFEKFEHLHFER  "IHiEAREEESS S
BHRE , XEBTS. BRERTSAZA , AR —&KERS |, UL E5HE"



According to its self-reported benchmarking, this model would top a broad list of open- and closed-source models (though it doesn’t seem to include
the leading US startups). For a company that has historically dominated in hardware, but mostly ignored intelligence up to this point, this is a

development worth watching.

REZBRVEEN KRS , ZEEBUE-OREFRSAREEN ZEEZE (REBEFUFHARPANAXNEZEDCLQT ) o T -—KRAXK
ERASEAERL. BN ERFBEFAZANQAMS , XRE—MEB/RENHRE,

The New Elephant: Is Astra the Answer?

FH AR : Astra RERIG ?

What about OpenAl and Anthropic? As | mentioned above, VLMs have always been a critical layer in the brain quest, but Robotics has never been
the public focus of these companies.That might be quickly changing.

ABA4 OpenAl # Anthropic e ? MBI X AR , MBEIBESEE (VLM ) BARXZ KNRF HHXE—F | BHIARRMKEBFRIXL QR AT RE
MER, MXMIER TR EEDLERE,

In August, Anthropic released a new “Model Hardware Standard” which “enables Al agents to operate multiple lab and manufacturing instruments,
such as microscopes, liquid handlers, and robotic arms, in parallel, and perform intricate tasks ranging from routine drug discovery experiments to
laser calibration on a quantum computer.”

8 A , Anthropic %75 7 —BHT Ry “#E R EH#5E” ( Model Hardware Standard ) , ©*“ff Al BEEAEES HITIRES IR EMFIE RS |, SIMEMHE.
WAL TEEFNBE , AHRITNEAAYENEREEFITENBAREESRATS. ™

Announcements Beneficial Deployments

Previewing the Model Hardware Standard

Aug 27,2026

(OK, let’s pause for an ironic recognition that as these labs are warning about total Al takeover and safety, they are also trying to give the models the
ability to not simply envision but directly produce novel biological compounds in lab settings... what could go wrong?)

( %, UENIEFE TR MR MFZKAIIEE : XEXRE—DEEG Al JHELEAEEHAKLS , — B RERERTREXFHEESD
B, MBEXBREFEHEEESKFTELYPHEY..... TEELT AL FIE? )

FREK

One of the biggest jumps in Fable 5.1 vs. 5.0 was in its spatial reasoning, but OpenAl’s Astra seems to be operating in a whole new ballpark. Some
researchers claim Astra even exceeds “average” human levels.

Fable 5.1 R 5.0 BAMEKF 2 —AIVEZHAIZEED L |, 8 OpenAl ) Astra UFELAHTFR2TRNER. —LHRERESI Asra B
HBA KT
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Translating this to table-top task completion results in ~3x performance over open-sourced VLA Molmo ACT2 according to Robotic benchmarker
Robocurve.

FEHLER AEENH LM Robocurve BTl , KR ERBIREES TR L, HEELNTTIR VLA EE Molmo ACT2 B9 3 .

@ MolmoAct2 @® GPT-6 Astra € mean progress
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There are still major limitations for using frontier models to operate robots (especially off the tables) including the compute and latency of frontier
models.

ERAMEREREHIBA (LHREREIRZINEE ) NFEEARR , HPEEMNEREXSHNE L SLEREE,

While it's possible that TradAl giants simply leapfrog into a pole position past the other physically focused upstarts, | don’t think that will be the case.
Rather I think this is a very positive development for the field that is likely to raise the tide for most boats.

BREZ A EXEAR—TEL, ERELLOBVEHBHAMETIYETENINIR , BRANBERFL2UME, HR , RN ZIAHE -1
FERRBEAR , RUBLERSHRSSEKKMS,

First it provides strong narrative confirmation to take robotics very seriously. Second, any breakthrough catalysts in spatial reasoning and physical
manipulation even in the closed-source frontier can provide a roadmap for replication as we've seen everywhere else in Al development. Finally,
these breakthroughs are likely to be harnessed by hardware-focused robotics integrators and lead to more rapid capability and deployment.

B BNUASEEMNRARRREHTRBEINNERHU. X, ZREESYEREFTENEMARBEELT  ELIERFRIEIE , t
BENEEEFRMUKREE—ENRIE A RENEGCTIIRENDNBE, BE , SERBPRUTERTETEFOVBRARREIRBFA , A
WRERWREDRA STHEE .



Even with improving models, robots still need more training...

BNEEEBERM S | NIBRADREES ...

How to Train Your Robot

AR HLBR A

There isn’t one single consensus vision of what actually needs to happen to accelerate robotics autonomy. But in the broadest terms, closing the data
deficit is probably the closest.

NTREFEMFATEMENBABEN , BRHAFTEFE- MR -—HHAER, EMNRAZHNAERY , RIMRFEROFIFRFELILRNER,

While the latest World models can create remarkably realistic looking video, the ability to actually match real-world physics is much harder (think of
things like object-specific friction, the crumpling of different materials, the flexibility of fabrics). Further, these models can’t perfectly model the robots’
own hardware (especially in generic sims with custom / iterative new forms).

RESKFHHFEREGERMREEENINN , EEEEZSUSHRNNEARNERNRSS (BBWBRENERD, TRMBHBHRGT R,
LMNERIME ) . I SEERETETEXERYVBABSINES (LERERERGERKENES AR DT EESH ) .

Meanwhile, VLAs have an even more extreme data deficit. There isn’t an internet-scale repository of “first person” videos of humans performing tasks
that they want to teach to robots. There’s even less data of robots doing the tasks.

MEZT , VLA HIEWBFEHROMNENRK. BEHTFEERMMENE - ARTIE | BRARRKTREFEHANRANES, MAX IFA
RERITXEESHBREERHR,

Simulated data is extraordinarily cost efficient in imagining thousands of near-real environments. But at the end of the day, a model is a model — at
the edges, it is still formulaic to a fault. Even tiny distinctions often mean that robots can frolic in the sims but flop in the streets.

BEBFEEHRRT MNEFESNRREFERER ARG, BARER  SRLARAREE FHg7R L, eRALKACET 7L, BERIERHD
MES  WEBERRENRAERLFMY , B T7H LATERX.

How to close this “Sim-to-real gap”?
AR E X —*E LB I SEM ZEBE” ( Sim-to-real gap ) ** ?
More Data, More Compute, More Robots.

BEHE BEZHH, BEZHBA.
Data:

B -

| teased it already, but there are three primary methods to teach robots (before they begin to train themselves); egocentric data, UMI demonstration,
and teleoperations. Each has tradeoffs and the “best” version depends on who you ask. Still the chart below is a decent summary:

BIXEZLRY , #HFATHRBRIEZE , HENEBE=MNTE  FB-ARAAKE. UMBERNERE, SHEESENS , B REBURT
A, A3, THAXKEER - M TENELS

Robot Data Sources: Every Route Trades Off Among the Three Axes That Matter

HARDWARE PROXIMITY DIVERSITY SCALABILITY

Low

UMI (handheld grippers) Moderate Moderate Moderate

Simulation Low High

Teleoperation sits closest to the hardware and scales worst; egocentric video is the mirror image.

Source: Citrini Research

Egocentric Data: Egocentric is a fancy word for first-person, and it means strapping a camera to someone’s head (and sometimes your hands).
Creating a dataset of a million dishwashings across millions of kitchens should help generalization.

E— ABRBIE : "Egocentric" ( BRFOMA ) TR FE-AWHRELRE  EHREREGABEANLL (AREHEF L) . RN EBZHETR
MNERE. BE-BAREBSENRESR , MR TRAZAED,



This “egocentric” data rush has pushed companies like Instawork, which provides contract labor, to offer extra to strap rigs on employees across
industries.

R E— ATRBERE |, (2 Instawork XRBERSEA TRSH A TZAFMEE , ILFTHLNA TMBHREREERE,

Some are trying to build their own — Figure just publicly released its Index data collection platform, which is live across 100+ countries with over
44,000 weekly active users. The app is processing 30 minutes of video uploads every second; 4.9 years of human work every day uploaded and
Figure has paid out $15 million to date.

5—EAFNZRBZ—Figure NINI AT R TH Index HIFEREFE , BoIEER 100 2MER , AERAFEY 4.4 7, ZNASHLENN
SR 83K 30 04 BRERWAKRIEEMMELET 4.9 FWIIERK | Figure €S ENIELXZ A 1,500 FETT,

INDEX ALLOWS YOU TO BOOK A SKILLED CREATOR TO

AORME TA VALID LIARME EAD A \TA I\ A T A O

There are also “datafarms” popping up on top of the existing cheap manual labor places like India. (Let’'s not beat around the bush, there’s a
dystopian feel in all of this that’s hard to shake.)

ENEXXFEAMRERNE LT ONMT |, WS BB BIE HERE" (datafarm ) o ( FHEHRAMY , X—EHEE - R UERNR SR
BRE. )

Still, egocentric data suffers from embodiment problems — watching a human sew clothing with five fingers isn’t the most helpful if the robot trying to

learn only has a claw.

T, BEPOBEFEASKASZFRAE—NREBEZINN[ARKE -RNEXERSR , BLNEAXRAIRFELEFRER , XEemSHBEHT
j(o

Projects like Microsoft’s open-sourced VITRA attempt to improve egocentric data by treating hands as dexterous end-effectors, breaking long videos
into atomic tasks, generating language instructions, and reconstructing frame-by-frame 3D hand + camera motion.

AHETTRE VITRA FRRWIE , ERRBHBARFOBE  BAFANRDLDRRHTEHR , EXUTFBNIERFES  £ERESES  AEZNER
FHRERIN=4=3),



VITRA - Unstructured Human Video to Robotic VLA Trajectory

Left: Pick up the orange Sﬁongu 1 Left: Opan the (eft cabinet doo. Left: Open the plastic bag

Right: Place the cutting bosrd Right: Pull open the nght cabinet  Right: Remove the plastic bag
into the sink door from the food

Left: Hold the plaslic- urm_.m,d LeTl: None

food tray Right: Pick up Ia large plastic
Right: Grasp the biack tray bottie
Real-life video Atomic V-L-A episodes
(Unscripted monocular video without any labels) with hands as end-effectors

UMI Demonstration: are similar to egocentric data capture in that a robot learns from human demonstrations. But rather than forcing the robot to
translate from hand, it's the human who takes the robotic form.

UMI RERE : SHAXSERPOABBERERM , BRUNBAMAXTEREZET, BXHET , FTARENBALZENMAFEHRE
et | MRBAAKREDRARANES,

Human Demonstration Setup Observation Space Robot Setup

@ Wrist-mounted
Camera ___

p

@ Wide-FoV ,
Fisheye Lens

@ Side Mirrors
for Implicit
Stereo

@ IMU-aware Pose Tracking ® Continuous Gripper Tracking ® Kinematic-based Data Filtering
This route fixes the “embodiment” gap and is often the technique being utilized on the most impressive VLA demos. But this shortcut could end up
crippling the ultimate upside by limiting training to grippers with limited dexterity.

X—BRERETEE” (embodiment ) EHNEE , WEHLTADNFRAN VLA ZEREFEERRAXR —HR, BXMHELTRKAHELTEA, B
NERINEKRRERTTERRIRMT L,

It's also harder to scale as you need the specialized equipment — less accessible than an iPhone/GoPro and camera.
XMAREEREAEL , BEAFETRRE—HRE ST —& iPhone/GoPro S iniEHL.

Tele-operation: Teleops occur in a number of ways and can be used both for task-specific post training as well as foundational data for pretraining.
Tele-op seems to have fallen out of favor, relative to egocentric data capture and demonstrations.

BRE: EREFZHIOAR  BTATEHAREESHNEIL , SAMEAMINAHEMBIE, HEE-ARABNBBERESER , BREUT
Eé§$ﬁ§%ﬂ$o

Meta’s Quest VR headset is a major workhorse in this space and was visible almost everywhere | saw tele-ops in action.

Meta B) Quest VR 3k E R IX—SBIMN E Hik%E , BRI HFIRREZTHNS , LFALTRECHEE,
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Dual-Arm'Robotic Research Platform
Compatible With Meta Quest 3s

Agili

Other methods include sensor-enabled gloves or body suits that can triangulate motion and replicate them in the hardware, like the picture | snapped

below.

Htt 5 ZBREEEERENFEICRR , TUNHERT=ZANEHFEEAFEN , IEREFHTH FTEXKRA IR,
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Beyond data volume, there are questions of data quality, labeling and intent that can be optimized as well. We'll leave that for another day.

BRTHREARZ)  BERE, FISEREFTEERFETRAZL. XMERBEINEFEEITL.
Scaling:

L LA

Can you call yourself “Physical Al” without scaling laws?? There has been a clear shift in tone in the robotics industry in the past several months
meant to evoke the LLM development curve. The answer, perhaps, requires a whole lot more data and compute.

REFHERE , FEEEFTWEAI"G ? ? XA, BATULNRRRETHERT , REFMAESEE (LLM ) NRREHL%, MER , HiF
FEZBZHHRENEL,

Dyna’s self-published data on its DYNA-2 WAM shows its bots achieving a 96% success rate replicating demonstration of “seen tasks” (those that
were part of its training data), but more importantly were able to also achieve a 66% success rate on “unseen tasks” after receiving a single
demonstration. That is, if it was trained on 100,000 hours of video. At 10,000 hours, the success rate drops to 20%.

Dyna BT A% K DYNA-2 WAM BIEE R , ENBAEEI AENES" ( DNSHRETEENES ) BREKIERE 96% ; EXRHE , £UER

—RERZE , EERASHES" L HEEEIE 66% WARZIR, WHMEHR , sIREMA 10 T TIIL ; SSGRERE 1 Th , fhES
BEZE 20%.



Seen tasks Unseen tasks
In-Distribution SUCCESS RATE % Out-of-Distribution SUCCESS RATE %

100 100

75

In-context demonstration

66

Language-prompted

ik 10k 30k 100k 1k 10k 30k 100k

PRE-TRAINING HOURS (LOG) PRE-TRAINING HOURS (LOG)

Fig. 4 Success rate against pre-training scale, for in-context and language-prompted VLA policies.

In other words, (if you squint hard and don’t look too closely at the Y-axis) they are saying they believe scaling will work***.***

mEZ, (REMFRKEREENE, TEARIHLAE ) EXRER  BEAECXRHBERTE,

HELD-OUT HUMAN DATA

Held-out MSE 4 Accuracy@0.5 1
0.062 MSE = ©.8691 . D™@-918¢
R2 = ©.919 - D in hours
0.062

0.8e59

0.056

acc@e.5 = @.357 - D*0-9293

0.40 R2 = 8.865 - D in hours
0.053
1k 10k 100k M 1k 10k 100k M
PRE-TRAINING HUMAN HOURS (LOG SCALE) PRE-TRAINING HUMAN HOURS (LOG SCALE)
ZERO-SHOT ROBOT DATA (NO ROBOT DATA IN PRE-TRAINING)
Zero-shot action MSE 4 Zero-shot accuracy@0.5 1
0.195
0.180 acc@e.5 = ©.0241 . D*?-1%°
o 0.180 e b 8.1
0.180 Rz = 8.918
0.150
0.160
0.120
0.140
T 9.117 0.090
0.067
0.120 MSE = @.3@6 - D913 S
R2 = ©.384 E?*
0.060
1k 10k 100k M 1k 10k 100k M
PRE-TRAINING HUMAN HOURS (LOG SCALE) PRE-TRAINING HUMAN HOURS (LOG SCALE)

Figure 2. Scaling laws for Dyna-2 world-action models trained on a ladder of human video

data, from 1800 hours to 10800888 hours. Not only Dyna-2 exhibits scaling trends on held-

out human data, it also demonstrates the emexrgence of human-to-robot transfer scaling law
on robot data the model has never seen during training.

And again, it’s not just a single shop making these claims. Both VLA specialists and OEM generalists are saying similar things.
BiE—R, BEXRAHHOHERE-—RAF. T VLANT L EH OEM BRE HEEREHELCHMN R,

Figure Al has essentially declared the same conclusions, first committing to $1 billion in compute spend over the next year on August 26th, before

announcing a strategic partnership with Nscale to build a 100,000 GPU Vera Rubin cluster while committing to at least $3.5 billion in compute
spending.

Figure Al SXBR EEE & TREIHMLEIL : 8A26H EREERR—FRNI0MZERTENXL , BEXEHS Nscale EREMEE , BIR—MHI0TTR
GPU A MK Vera Rubin &8 , #EREEDRAISZETNE NI H,



Figure and Nscale Sign Strateqgic
Partnership For Up to 100,000 GPUs on the
NVIDIA Vera Rubin Platform

September 03, 2026

Today we are announcing a partnership with Nscale to deploy the NVIDIA Vera Rubin platform for up to
100,000 GPUs targeted for initial deployment starting the second half of 2027 in Barstow, Texas. This deal

represents an initial commitment of $3.5 billion of compute with intent to scale to over $6 billion. As part of
the agreement, Nscale is also making a strategic investment in Figure, and the parties will also explore the

potential to scale Nscale's supply chain with humanoids.

Even with the necessary caveats, if Figure actually dedicated all 100,000 Rubin GPUs to one synchronized training run, it would be an authentic
frontier-scale supercomputer — capable of reproducing GPT-4-era runs in hours, recent frontier runs in days to weeks. With the combination of the
proprietary Index video data and perhaps the most rounded and proven OEM platform, we should take these aspirations seriously.

BNMER L AR RE RN , R Figure EHYHEEEF 10 TR Rubin GPU RA—RBEFNEETT , MR R-GRFEXNIEAEBE —REBHER

PRIAEI GPT-4 RRUIZIZIT , ERXEBARNEIEHAEAENNLE. FETHM Index WIAHKE , URTERKTE. ELRIEHN OEM
Fa , BN AEXNFXERR

At a minimum the course of direction is clear: frontier-scale training to try to break the wall of generalization.

20, FRAELEW  UADEREN L , ZRTHRZHNES,
Deployment:

R -

Robotics’ chicken vs. egg question is simple: do you build a bunch of dumb robots to try fto make them smart?
NBRATEN AERNERABE NBRGE . FELEL —H BREWHHA , BREZULCTIZES ?

By sending robots out into the world (either in limited customer pilots or in your own local sandbox) you gain one of the most valuable pieces: real-
world hardware-specific data. At a baseline, you can develop an incredibly strong RL data for ambulation, balance, and autonomous navigation.
Robots can “practice” specific tasks, which can be graded by humans for improved performance. And maybe most underrated at all is simply finding
out where it breaks — metaphorically and literally.

ENBABRAAXER (TRRIAREFEHQ, EREBNABHET ) , FHMERERENENERZ — | AXWUFFHNGERHHERE. &
B, RAULNITE, FESEESMRBMRENBRLFS (RL) BfE. NSATRNEIRHEES , HEART D UB#HRI, MEELAH—K,
BHARKERGLEPERR—TICMEEBMBESOERFEEN L.

What does it take to knock a humanoid off its balance? What happens when it does? How many million cycles of practical work does it take to stretch
your tendons or blow your actuators? What else can go wrong that you haven’t even thought about yet?

B —BARNBAREFERES KM N ? XX FPEHZELREM L ? BEZ VBT REGETHERER , 72RO IR RERIROHITS ? &R
B LR R AR A8 B AV iR AT RER & 2

The idea on the surface isn’t attractive financially, especially at the beginning. Full bots (especially humanoids) are the most expensive to
manufacture at low-volume prototype stages. Meanwhile, the capabilities are too narrow to generate enormous third party economic demand.

MRELE  XIMUEELFEHATRSIA , THREBIHM R, BYINSEA (LERAFRNSREA ) EMERENBNFHERAIRS. SitEN , &
BENEEE TIRE , UMELEAIUNE=FLFER,

Particularly under capital constraints, it's an enormously risky flywheel bet — a meaningful upfront cash investment with little immediate return that
ultimately drives down production costs, gathers valuable data, and closes the sim-to-real gap. It's the path that folks like Figure and Tesla appear to
be taking.

REEERAZRABEALT , IR—ITXARREN YN IFET—FERATNNGHINES , EHR/LTEEER , BERAERBESKAE, HRBEER
BiE , HB/MFPESIISE ( sim-to-real ) ZIBIMNERE, Figure MFHNE N RAEREEENERIXKERR,



The Data Funnel: One Robot’s Firehose vs. Curated Training Corpora

ONE ROBOT, ONE YEAR (Exhibit-70 assumptions)

Raw camera-hours (4 cams, 24/7) 35,040
Wall-clock operating hours (24/7)
Usable demos (~4 hrs/day, Leju)
WHAT MODELS ACTUALLY TRAIN ON (curated corpora, hours)
\-JEPA 2 pretrain video (internet) 1,000,000
GEN-1, Generalist (claimed) 500,000
GROOT N1.7 EgoScale (human video)

n0 robot data (Physical Intelligence)

Hydra-0 filtered video (NVIDIA)

Helix at launch, teleop (Figure) 500 Raw hours are not training signal: one facility’'s feed is homogeneous;

corpora derive value from diversity, curation and annotation.

1,000 10,000 100,000 M 10M
Hours (log scale)

Source: Citrini Research, company disclosures, arXiv, press reports

To anthropomorphize, humans spend two decades in “school” before they go to “work”. This strategy looks a whole lot like school.

TMIAKHEETS , AREXEEZREELS=+HE , REAFE LI, IERBBEERIFFEER,
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Task-specific training

Learning to grasp, sort, assemble
and repeat useful tasks.

Mobility & locomotion

Practicing balance, walking
and coordinated movement.

Autonomy & interaction

Exploring, making decisions
and interacting with people and peers.

Real-world pilot deployments

Trying the job, learning on site
and often warking without pay.

Most of it happens in a controlled home base. For part of the day the robots take classes (task-specific training). Part of the day is in physical
education (structured teaching of mobility and locomotion). Part of the day is recess (ambling about, learning autonomy, and how to interact with
humans and each other). They even have internships — where they are sent out to work in the real world (generally without pay)!

RBDNEEE —NZENREE PHRIT, —R2H , IBFEAFT-BIHEELR (HANBFEESHNIL ) . F—BoEELATR (NBIHS5E

BN ITERUEE ) . EE—BoRERREARE (WOLES , FIHFH, URMASAEMELRED ), SNEEEERI]—HREESH
REBXTHE (BEERERH) !

If  was a betting man, here’s where | think the true breakthroughs will come. But where do we grade the class today?

HNRBEBNEERAIHA , BUNEENRBHFHAEZE, BSRBNEEXNIRTLG ?

3) Capability and Commercialization

3) RE L SRk

Based on what’s been publicly released and what I've witnessed myself, here is a very non-exhaustive and inherently subjective attempt to actually
map where we stand on the curve.

ETEQAFRANEEURRAANERAL , TER
EO
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Robotics Autonomy Curve

SUpEI’ Assembly Line — Robotic Arm
Human
A 100 Meter Sprint (X-Humanoid, 2026)
Package Sorting (Figure, 2026)
= . :
= Napkin Folding (Dyna, 2026)
:E
% Mixed-SKU Pallet Building (Maven Al, 2026) Adult Human Equivalent
S | - R AR e L L L L
(1] Mixed Laundry Folding (Sunday, Weave, Dyna 2026)
L
_§ Free Navigation Among Humans (Figure, 2026)
= Room Tidying (Figure, 2026)
Cooking Pancakes (Skild Al, 2026)
- General Purpose
Humanoid
Baby
Prescribed _ General Adaptive
Repetition Reasoning

Intellectual Complexity

The tasks that have been demonstrated so far are ones that are well defined and repetitive, yet still have enough variability and edge cases that have
kept them from being automated before.

ESHIEBETRNES  BRIPLENHH, ESHBNES , Bl NFERBNETRMLEER , BEM—EREXNBI K.
The pushback: breakfast-making and towel-folding demos were making headlines... in 2010.

FRENFEE  HEE. BENMXRNB[ARR , BE2010FMEB LI HELE.....

Wrws 1

Robots Make Bavarian Breakfast Together > James Researchers develop a robot that folds

and Rosie met each other at a robotics lab in Munich. towels
They are now inseparable
I“ MARKUS WATBEL | 11 JUN 3811 | 2 MIN REAS | [] |

A team from Berkeley's Electrical Engineering and Computer Sciences
department has figured out how to get a robot to fold previously unseen towels of
different sizes. Their approach solves a key problem in robotics — how to deal
with flexible, or "deformable," objects.

By Carol Ness

April 2, 2010

Who wouldn't want a robot that could make your bed or do the laundry? Well, a team of
Berkeley researchers has brought us one important step closer by, for the first time,
enabling an autonomous robot to reliably fold piles of previously unseen towels.

Robots that can do things like assembling 5 (50X) Autonomously folding a pile of 5 previou

L —
ol
>

cars have been around for decades. The
towel-folding robot, though, is doing
something very new, according to the
leaders of the Berkeley team, doctoral
student Jeremy Maitin-Shepard and
Assistant Professor Pieter Abbeel of
Berkeley’s Department of Electrical
Engineering and Computer Sciences.

T
watch on Il YouTube

SHARE THIS BTORY

But the former was not autonomous, while the latter was indeed an extraordinary early prototype. And remember, Google’s DeepMind beat humans
in Go back in 2015. Remember the frontloading? The point isn’t that the ideas are brand new, but rather that foundations have been under
construction for over a decade, and we might just be reaching the point of acceleration.

BREHTAZEEN  MEEBHIE-—NTAENEHERERE., MATT , ®HH DeepMind £ 2015 FRERE LHEM T AK, BiBFHERAN
B2 ERTMETREREESZH  METXEEMELZRT +2F , BRMNIF EREMEN IR <.

Learning from Laundry

MERPE
Take — mixed laundry folding. You and | think it's pretty boring (watching a three hour demo of a robot folding is even less tantalizing). But seeing it in

person helps. Watching a fully autonomous robot sort, separate, and fold clothes of all shapes and varieties, operating continuously for hours... /It's
cool to watch a robot think.

BURBERYITBAG. REBRESXBRLUN ( FNFATEBRY=1PIIEETHERTENET ) . BEBRABNLEZTETRANBE, BEE—H
SEHENBANENER, EMMRORDEToH, IBNFE , ELEHREIN.... . FF—TMIFEAEE, HHRE.



“What's the object? Looks like a sweatshirt. Is it inside out? No, good to go. How do | spread it flat on the surface without disturbing my piles?

Whoops, one sleeve is stuck inside itself, | need to pull it out first. Pick the corners, fold here, fold here. Smooth the wrinkle, shake it out. Pick it up
without ruining the fold and place it gently in the sweatshirt pile. Repeat...”

B ALY ? BERGE—MHIERK. FRTIB?RE, UG, EAECHEEELEHF , BT THEALEEBIFHRYE ? XY, H—RHF58
EET , BEAECHLE R, #7FDLH, BEF—T , XEBHF—T. #FER, H—H. ETRFTERRYEIETFTEET , BERETRIF—#

Again, it's not rocket science but it does require... intelligence. The best analogy | can come up with (at the high risk of inciting parental backlash) is
like watching a baby begin to learn. They can’t really communicate, but you see that the lights are on.

BR—R, BEFEAATRNBE , BEENHTE..... Fi, REDINKWIHEL(FEIRRKMNBARBNERR) , MEEE—MERILF
WMES . R EEERR , EFRETLHITEEEL,

As for the quality, I'd call it very satisfactory for utility purposes today but still below “five star resort” or “very strict mama” standards. It will get better.
At Dyna, its autonomous napkin folder (easier than mixed folding) increased throughput by 2.7x while improving quality over a year.

ETHE RLUTCENCLRRFEARIATZR , BNRBIEEREBN R EEFKRNBE WIRE, E2LEEH, £ Dyna, HEEEMH
B (LESHTBEMSE ) E—FRRAEREHERAT 277, ANREHERE.

Throughput Quality

120 100% 93%

90%

80% 75%

loe

70%
8@

6e% @ Dyna-1-June 2025

60 58%

@ Dyna-2-August 2026
40%

napkins per hour

40 35

30%

% of folds at production grade

20%
20

10%

%
Dyna-1 Dyna-2 Dyna-1 Dyna-2

Figure 2. Dyna-2 folds 2.7x more napkins an hour than Dyna-1, at higher quality.|

Is this a narrow task? Maybe, but that doesn’t mean it's small.
BE-MBPEMESG ? hiF £ , ERXHTEGECTHED,

It's a task required by commercial businesses like laundromats, hotels, or garment managers like Cintas. Dyna Robotics has robots folding in
restaurant chain Din Tai Fung, hotel chain Best Western, uniform and linen service Prudential Overall, among others.

NFEBHERIE, BEESEELML , 2K Cintas IHENFREERSEMS , XR—AXLENES. Dyna Robotics WHlEEACEEYET RS
¥, JB/ESEH Best Western, #liR S E RS 22 7 Prudential Overall &4\ B ITITE4E,

For consumers, folding is a ubiquitous chore. Would you pay $249/month to skip it? For most people today, probably not... but for some, the answer
is yes. It's those early adopters that allow for diverse real-world data collection, operational reps, while also driving unit production costs downward.

WHREME , BRER-—AELTENRS. FREREAXN 249 RARRBXHFED ? HSRNASHARE , KEiF<... BEXRLEAWS ,
EREERS, ERXERHRAE £ ULBURESHANERZSKE. RRASEXRRELY , AEDEU LKA TR,

Laundry is just the foot in the door. Several companies are rolling out commercial folding products but each of them is intently focused on expanding
capabilities — loading and unloading machines, adding basic tasks and tidying, increasing mobility.

FARARIVAR, ZRAFAEEEHEAFTE R , B8 -RBELTEITY REI—RBUERRZHHRY, BMEMESNEEIDRE, EABIEE
B

Would you change your mind if it folds laundry and makes your bed? What if it has millions of in-home hours with positive reviews? What if it's $100
or $50?


GeoScope
GSFP:


WRETREBRIR , LEEFRER , R KBRELG ? WREC BRI BT PTRKER AT KA S ITIE ? ZIROMEREE] 100 T 50 T
e ?

This, to me, seems like the most probable model for commercialization across different domains. Tackle specific automation challenges that still
require human labor and expand as the “autonomy curve” shifts upward.

EEREKR , IUFRZINNERATRNELAREES  TRRBEDFEAOINEFEDCES , BEE BERIBLE N EBMESYT R,

Tackle things like mixed palletization, which means packing pallets of various SKUs together often at a distribution center for an end customer.
General Mills automates an entire pallet of Cheerios coming out of the factory, but your local CVS doesn’t need a pallet of Cheerios. It needs an
assortment of products, shapes, etc. from its regional warehouse. This is a job that is still largely done by humans who can grasp objects of any
shape (literally and mentally) and figure out how best to stack them together. Automation systems in the past have generally failed to gain mass
adoption because they are too rigid and constrained.

FIIREFER/BIR ( mixed palletization ) , BIEEE R ONLKIHEFEFERE SKU MR RITERIE -2 L, ERAEBHTUEIFLLERIH NS
Cheerios , BfRRKHER CVS [TEHTFE—EILA Cheerios , EEEMNEREXFELENZE "R, EHERNAEKR. XEXITEBFNEEH
ALRR—I ABREEIRESHROYE | HEELRIANEREEEB SN, IENEFIUREZFUZBREAHNEER , EENENITE
. BREIKZ,

Companies like Maven Robotics are building autonomous mixed-pallet systems with mobile based, dual-arm commercial robots — live in warehouse
centers today. They can work within existing distribution centers and with other programmed automation, rather than requiring a rebuild around a
prescriptive system.

& Maven Robotics X AR EEABREBIEENNETANBANEETIRERERSE—BNCECHEPORAKGRET. XXRSEEBEI
BREPORIET , FTSHACHFENBIHREZMEIE K MEFESEMAETARSHITER,

This niche-first deployment model has important implications. Perhaps not as sexy as humanoids by the thousands, commercialization is rapidly
gaining traction and the numbers are becoming real.

XHAELENBEEARBEES L, CRFFERT LT EARNBABESIAZE , BEEFL4EERERRS  HFHEREERER,

Run Rates Accelerating

BT R

This week Skild Al put hard numbers on the table. Just ten months after its first commercial deployment, the company claims $100 million in ARR
across 60 paying customers across “high-precision assembly” for NVDA/Foxconn, wire harnessing, and commercial kitchen applications. In context,
this one company represents just ~0.1% of the current combined OpenAl + Anthropic run rate today, but is not far from their combined ARR back in
2022.

AE , Skild Al #H T RITEHNHFE, EEABULBBERTAIARE , ZLAREMEXRI 1 ZETNEELEERAN (ARR) |, B 60 RNABREF ,
SEZHO NVDAETEN‘ERELAR . KRNIURFABENA. EASHR , NX—RARAWHEM R Y F L8] OpenAl 5 Anthropic &1itiz
TRNY 0.1% , B2 5 E 2022 £rtMEit ARR HETIZE.



OpenAl + Anthropic

Revenue history: reported sales, estimates and annualized run rates

RESEARCH CUT-OFF
11 SEPTEMBER 2026

Annualized revenue run rate

$120bn
Combined
$100bn $105bn =
$80bn
Anthropic
£60bn $65bn+
OpenAl
$40bn $40bn =
$£20bn
£0bn i~ {pmm—
Jan 2023 Jul 2023 Jan 2024 jul 2024 Jan 2025 Jul 2025 Jan 2026 Jul 2026

Dots = reported [ estimated anchors. Lines bridge disclosure gaps: combined line sums those values

The disclosure also gives us a glimpse into what deployment looks like...
X EBEXHBILERNEU-FEBBNXGES.....

Skild appears to be primarily applying its brain to existing hardware across a variety of form factors, ranging from Roomba-looking warehouse AMRs
(via its acquisition of Zebra/Fetch), to custom mounted hardware on Unitree quadrupeds, to fixed stereocameras with Universal Robots robot arms, to
mobile based humanoids from Dexmate.

Skild L FETERBH AN NA T REETANNEEL | MIMEZEML Roomba B AMR ( 2B E UMK Zebra/Fetch ) , B IN%E E #IFE4HY Unitree
ZEHEEA , BEFEB Universal Robots HLEE I EE KM , LAKR KB Dexmate B B K EAFILEE A

| think that a lot of the earliest deployments will look a lot like this — not fully humanoid but instead, custom brains, custom hardware, and off-the-shelf

platforms all mashed together.
BN, FEREHNBEEERBLEXMESHU—HAETEHATNRA , MBLEFH AN, EFNE4STARNFEBHEE—E,

One particularly freaky version | saw was this guy — from privately held Path Robotics. Yes, that's a welding torch attached to a Boston Dynamics
quadruped, and yes, these are currently in live deployment.

BRI — M ARFHRAE R X RU—FK B IE LT A7) Path Robotics. &4 , Bi2 —EEREEK T W31 ( Boston Dynamics ) I ZHEE A
+ MERE  XEEEB DS BRAERIHE,



with AI, we make robot
see, think, walk, and

* 3
adapt to turn complexii g

into productivit™ ="
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Finally, listen to commentary from Teradyne (TER US), the owner of Universal Robots, at an investor conference last week. You might recall we
pitched Teradyne last year due to a massive rollout of its arms in Amazon warehouses (the company has since confirmed that revenue from this
contract “tripled this year, and will triple again next year”). But it seems TER is now even more excited about far more sophisticated levels of
automation:

& , A YU Teradyne ( TER US ) ——Universal Robots W& A Bl—EAE—HRAESWEN KT, RABEEIEHE , RNEFEGRIZA AV

BELDRCENAAEREMHENT Teradyne™ ( ARMEHIN , REZERNWBNSFRE=(F  AELRBEE=ME" )., BFELEX , TERW
SN ERN B LERE NN

“So, there’s two end market dynamics and one underlying technology that get us really excited about robotics. So, the two end markets: one is in
logistics, and that's where our marquee customer is, is in the e-commerce logistics space [...]

The second vertical that we’re very excited about for robotics is in electronics manufacturing, and all the way back into the semiconductor value
chain. So, we've been calling this robotics-assisted test, and robotics-assisted assembly, and robotics-assisted operations for data centers. And
this is the fastest-growing. It's now the largest vertical that we have for our robotics business [...] The common thread between them is Physical Al

[-]
Physical Al underpinning our robotics applications is probably the most important trend that's going fo drive our business over the next few years.”

BT Z AT UAXI VI EEA W S BENFEFNE , RBANERAL G TG A —TARERE AR, EEF N EwTLG : —NEYR , BRIIREZHEFHEE
FESYRTE]..]

FEZPUEBTIXI AU FIEEXEH EE T EEFHE , H—EH O LEMEFSENERE, BEITEX —RFFAYEAFE N, S B4
%, UREIEIBEFOBIVEAFEEE. REEBEREYEHBS , MSERNBNIYEAMS PRERAEETD [...] FHEHR[EFELZEM A
( Physical Al') [...]

FHBIINFALFHIEME Al TRERBAK/VFRHBNNFREHIREREER . ~

But what about the version of Physical Al that a lot of folks are selling — mass deployments in factory settings to replace labor?

B4, S AKRDBERBFSRE A—BNE T IR H RAIAEEE DB A D—FR e ?

Humanoids Baby Steps

AT BANHRFS

A list of headline announcements might give the impression that humanoids have reached real roll-out phases in industrial settings. Yet for all the
talk, there are few verifiable pilots of humanoids doing “something useful” in factories.

—EBELFAEARUEAUN , ARNBACEI LG SHANEENZRBENR. A, REWILFRTY , gt TRIFHIAATLNEAEL B
“‘MREAZENAIRBHNEZL/ .

Figure <> BMW

The most notable and longest standing is Figure Al's deployment in the BMW Spartanburg factory. The partnership dates back to 2024, with the
second generation Figure 02 bot pilot beginning in 2025. The Figure 02 was able to perform “pick and place” tasks on a live BMW production line. It
picks up a metal part, carries it to a welding machine, places it in the correct position, and repeats.

&S| A B BRELATE &M 2 Figure Al EE S HT1RIBER ( Spartanburg ) T HHE, XNAESHETEPE 2024 £ , 5= Figure 02 B AMNIRXR
F 2025 F£/F3h, Figure 02 BEBTEE D EBREF L EHITHREUSHE” ( pick and place ) 15 : BB —1MNEEEH4 |, M ZBEY , REREHMN
B AETHESEX—JE.



There was some initial controversy around Figure’s claims, but both sides have confirmed the following stats (with Figure claiming >99% success

rate):
El%% Figure NIERAFE—LFW , BXFHEWWIALTEHIE ( Figure R RES 99% )

e Ran 10-hour shift Monday-Friday

e A—ZAAB/XRIZIT 10 MIRPEX

e +1,250 hours of runtime

o RiHEITHRER 1,250 Y

e +90,000 parts loaded (7.2/min)

o RZFTMHHWIT 90,000 # (B 1.2 )

e +30,000 X3 vehicles (0.4/min)

o JLEEHIT 30,000 i X3 Ei (ELH 0.4 )

e +1.2 million robot steps or +200 miles

o MB|ATESHES 120 A% , A& 200 ZE

This year, the pilot has now extended to the third-generation Figure 03 and extends pick-and-place sheet metal loading to more complex use cases;
parts sorting, and moving carts.

SH ZRREY REE =K Figure 03 B A , HREMESHEREHRJFLEFREZEEXNNALR  2HIBIREFES,

We’re not talking about particularly skilled tasks, but the task complexity is growing substantially year-over-year and BMW (who has less incentive to
fake it) has expanded these pilots both with Figure in the US and a new pilot with Hexagon in Europe. In announcing this expansion, BMW spoke
highly of its first learnings in Spartanburg: “The transition from the lab to real production was, for me, faster than we expected,” said Michael
Nikolaides, Senior VP for BMW’s Production Network.

BIFAENHTRED SRENTS  BESEFXEEFZFAREARA  MAED (HERIIER/)D ) SERAET AxEidS  #EEHES Figure
B, HERMNS Hexagon B FMiIXR. EERX—F B , ELEETN THENINBEERENANSER . “UXBEEESLEEHWIRE, £#F
EREBENTHER , "E5 4~ ME SR EBIEE Michael Nikolaides & Ro

Here’s a picture | took (from the public access street) at Figure’s HQ.

THERREAE Figure BHARN —KRA (N2 TBTHERRE ) .



Outside on the walkway are maybe a dozen Figure 03s ambling about autonomously **(** Recess). This is both legitimate training as well as a bit of
flex — unsupervised, highly visible validation that these robots can understand and navigate the terrain and stairs, stay limited to sidewalks, and safely
interact with whoever chooses to walk on this public sidewalk (like me with a camera).

SEMNATELERAB /LA Figure 03 EEEBS™ ( REMNKE ) » ™ XBERIITEMNIE , T RBRTIEINER—EXAKE, AFATANE
BTRIDBXEHB[BARBGERH BT ESEE  KAFBEATELREN , ASFMEREEXFARATELNAZE2ES) (LLEEENH
®).

What happens behind the reflective glass is under much tighter wraps, but we can surmise based on what they’ve posted publicly. With a substantial
ramp in production beginning earlier this year, there are now hundreds of 03s in existence — including those shown above.

RABRBEERRENERUNERERSZ , BRMNTUREMNATFRAHRBT MY, BESFRLEMRTERNOAEECR , MSERHEEL 03
FETH—8E LERRAARLE

Robots Monthly production rate (annotated, unit = Jun 2023 bar height)

149
150 1

106

100 4

Units (1 unit = Jun 2023 = 4 px)

50 45

These robots are the first class at Figure’s school. A few are out on their “internships” in places like Spartanburg. The majority are probably in classes
on campus like “gym” and “home economics”, collecting mounds of data from sensors on hundreds of bots. All is sent back up to improve the hive-
minded model.

XEHBEAR Figure IFT¥RNE—BFR. LPBUBACKLFIE Spartanburg 2K FFFIRKZ]", RSBHUBARELEERE"E LR , tban
GERMXBR, NEEENSRAS LNERBRUSEERE, MARER2EE AT ERHANHZRE

Given that the first BMW demo began over a year ago with its prior 02 model, it makes the results more impressive. Not only is there massive
hardware improvement, but now there is manufacturing scale to allow the data flywheel to really start spinning.

EZRIENBMWERREE—FZHHMETHE  BLURANER LR 02 BHRA , MSHERMEST ANKRA, TEHET KiEH |, HER
BHBEEM , ILREREBUREF B,

Agibot <> Longcheer

In April 2026, Chinese manufacturer Agibot announced it had integrated its G2 wheeled-base humanoid in the tablet production line of Longcheer
Technologies, which does contract manufacturing for primarily Chinese consumer electronics companies like Lenovo and Xiaomi.

2026 £ 4 B, FEHIER Agibot 57 , H G2 BXKE AFANE A SH A LERE ( Longcheer Technologies ) B AR EBINAE=4%k. RERERE—
RIFEDE K BEPFFTERKE, IMKEFEERBREFLW



7T (5} LONGCHEER 2HRENMFREFEOTIRESBENBAELVERE

ASISOT World's First Livestream of Humanoid Robots Across a Full Tablet Production Inspection Line

NRAELSEERE ERRITE #Hipcs MERAEL DS #pes HERALE LT

Total Live Operation Time Cumulative Line Output Total Robot Tasks Completed Success Rate

62:14:30 17130 63106 99.988+*

In June, a six-day livestream from the factory provided some more visible color. The robots were doing similar “pick and place” tasks, moving tablets
from one conveyor into a testing machine, and back.

AR, I —SRAARRNEBRRTESERNAT . PIEBRAEERTRUNBERSREEL  FRN—FEEFRESZNANS , AEER
[El,

It's worth noting that “end effectors” are clearly custom made for this specific job while its wheeled base proves its elegance as the bots glide and shift
back and forth. Each factor dramatically simplifies the task vs a pure humanoid... but that’'s not necessarily a bad thing.

EHEIENE , XERFRRTHR EARNXTFEFLESN , MERXEZBENRZARDBITBINRIL TIHEN. SHRNATEAM
kb, ERB-—PERBAEEL TES. . EXRLEHFRE,

If “humanoid” is a spectrum and incremental deployments are necessary precursors for wide-scale rollouts, then maybe some purists could take a

lesson.

MRAFAER—NMER , MAHABERAAEE WAERR , FARLAEE LERFNZANFRELHI]
Agility Digit <> Schaeffler, GXO, Toyota, MeLi

Agility Digit <> &%), GXO, FH. MelLi

Agility (under agreement to be acquired by SPAC Churchill Capital Corp Xl — CCXI US) describes “active” humanoid deployments with Schaeffler,
GXO, Toyota Motor Manufacturing Canada, and Mercado Libre.

Agility ( BZZWMY , %3 SPAC Churchill Capital Corp Xl—CCXI US——Ii ) iR T HS5&#E. GXO., FHAEMEARFEATUR
Mercado Libre BTV SEER” AFEHLER A TBE

In its S-4 filed the other week, it describes “nine customer facilities and has accumulated more than 65,000 hours of operation in real-world customer
environments” but the most we get on what it's actually doing is “moving totes” — 25,000 at Schaeffler and 100,000 at GXO with ~98% operational
accuracy.

EHETRILERRH S-4 Xt , ARMERE , NNEFGH , HEERXEFHEFRINE{THET 65,000 )r1", BETEXBREMG L , BiA
RETHREINKSUMRMEARE —ESHHMIZT 25,000 4, £ GXO #iz T 100,000 4, #Ell A ERL 98%.



Proven Results OUR METRICS

The commercial S e | 2R | 9G] OO

facility deployments operations pending non-provisional
o
humanoid company.

patent applications
(1)
. | $300M+"| 10,000 | ~75%
BUIldlngsafe, reliable rObOt partners that committed orders for RoboFab annual of Digit parts sourced
augmentthe human Workforce = Curreﬂtly Digit v5 (and growing!) production capacity from the U.S.

deployed in customer facilities.

OUR CUSTOMERS

WHERE WE BUILD Toyota Motor
SCHAEFFLER Maﬁufucturing Amazon Gx mtleig:r%do
Canada
* Sa te m, O I_’e gO ] : 35 + new deployments underway with other leading manufacturing & logistics companies

44.914928° N, =122.967323° W

OUR STRATEGIC PARTNERS

s Pittsburgh, PA
il SANVIDIA. ) Google DeepMina  #4Manhattan  aws

»Fremont, CA

37.551398° N, -122.864345° W
Note: (1) Reflects customer orders for Digit v, as of May 2026, representing potential multiyear value expected 1o be reslized over \:'\ Agi"ty 11

time, subject 1o the reslization of certain contractual milestones and relates to 1,000 Digit v5 rabiots with three-year term RaaS

contract, which includes warmnts issued to purchaser vesting proportionately to robots deployed: figures are not o measure of

‘current pariod revenue.

Given its longer history (2015 founding with initial factory pilots in 2024) and list of deep-pocketed backers, the lack of any real specificity and
demonstrations doesn’t bode well. Notably Schaeffler is both an investor in Agility and is touting itself as a robotics “supply chain beneficiary®, and so
it's dually incentivized to show progress.

ERIEAERK (2015 F0IX , 2024 FARHEHRTI AR ) , ERBEFEBMHHE  DHLETHEERGHNAT KGR R | XHIEFEK
Ko EBIENR , FHY ( Schaeffler ) BER Agility WIRET , X ARBIIFASEMN HAERRE  BItERTHBRAIEEENE .

Meanwhile, the CEO of one of its big logo clients, GXO, went on the record in August saying how better hands (dexterity and manipulation) is a key to
advance humanoid development — Digit 4 uses grippers.

SttEe , HAREAREFZ— GXO K CEOC BT 8 AATRES , REFNF D (RITUSRERED ) RERAFEINBAKRBHXE—MM Digit 4
ERNTGRRM,

NEWSLETTERS * CEQ DAILY

GXO CEO: Better robot hands, not
Olympic-level humanoids, are
what businesses really need

By Diane Brady
Foll
Q Executive Editorial Director oraw m ng

August 31, 2026, 5:35 AM ET

GXO Logistics CEO Patrick Kelleher
COURTESY OF GXO LOGISTICS

Given its upcoming acquisition, we have more detail on Agility than most other private companies. Specifically, we see the company made $1.8
million in sales in 2025 on ~$142 million in operating expenses. Its claim of “$300 million in committed orders” comes with the very heavy asterisks
that they are subject to contractual milestones and also include giving equity warrants to the purchasers. This is a company that probably couldn’t

survive long without the proceeds from this deal, and the fact that they had resorted to a SPAC for financing might suggest that more attractive
private market funding wasn't available.

ETRREE , RNZEHN Agility AVTHEASHEMBALNTRES, BAEKE | 12208 2025 FHHEHN 180 TET , MELFZANN 14242
£, HEMN S ZEAARITEHTEEENENES I  IETEANEREFERENR , A RBEAXRSRFROOARNIE, BREXE
RBERNAS , XRLARALERTZX ; MM FETEE SPACHAX—K , R RAEARS|I DNWARETZRAH TS,

To be fair, Digit’s biggest problem may be that it was too early. It got stuck in an early form factor before the hardware and autonomous
advancements really took off, and it's been drawing investors long enough to the point of exhaustion. Maybe CCXI investors will get to see the fruit.

AP, Digit RAMFRIBAEETEHREAR, EEANETEINATEER CZH , EMBRFHRNESRITERET ; MEWREHIREZENEE
XEFAK , KESRAEFRETHE, HiF CCXI HRAELEBIRR.

The Field

HittHR

Then comes a much longer list of headlines with less publicly available to verify, but all with a similar rhyme.

BETRRE-OKESHNFEGESE  XEFRETHATEAINEERRE , BERNL —H.



Generally these are all described as small scale pilot and testing, often with equity investors and related parties. The tasks are somewhere between

the precision pick-and-place of the Figure/Agibot trials, and the less distinctive Agility tote moving. In the case of Chinese companies, the deployment

into state-owned or strategically important industries can often be viewed as “revenue subsidies” with a general nudge from government officials.

XL B BEHRERN MR , SEFEERBRNIRBERXES . HESNT Figure/Agibot IR FEVERHEKE , 5 Agility BT
REREHVBEREZE, MHFEQRME , EEELLHIEBREZETLHNRE , EBNEANZBESNZT , FEATHEMNN —H BN,

s;:;lrf:;rl:.lanufacturer/ Factory Counterparties and Deployment Details

Galbot — S1

UBTECH — Walker
family

Wandercraft — Calvin

Apptronik — Apollo

Hexagon Robotics —
AEON

Boston Dynamics —
Atlas

Tesla — Optimus

Capgemini / Orano —
Hoxo

CATL, undisclosed battery factory — Claimed regular operation. Material handling
and picking in battery-module and pack production. S1 is a heavy-duty wheeled
humanoid.

SANY Renewable Energy, China — Claimed active factory operation. Walker S2
removes and sorts bolt sleeves, transfers trays and supports assembly.

Zeekr, Ningbo — Multi-robot training/test. Tote handling, box movement and
coordinated sorting. A three-week single-robot exercise expanded into an
approximately 20-robot test.

Foxconn, Shenzhen and Zhengzhou — Training and proof of concept. Handling,
sorting, gluing, inspection and parts feeding

BYD — Factory pilot/training. Material handling.Dongfeng Liuzhou — Factory
pilot/training. Inspection, fluid filling and emblem placement.

FAW-Volkswagen, Qingdao — Factory pilot/training. Quality inspection.

Airbus, undisclosed site — Concept testing. Airbus acquired at least one Walker S2
for aerospace-manufacturing evaluation.

Texas Instruments, undisclosed line — Reported pilot. Walker S2 reportedly
purchased for semiconductor-line deployment and debugging, without detailed Tl
confirmation.

Renault, Douai, France — Factory pilot. Carries two tires at once—approximately 30
kilograms—in the wheel workshop.

Mercedes-Benz, Berlin and Kecskemét — On-site pilot and data collection.
Component and kit delivery, tote movement and preliminary quality inspection.
Activity has included substantial teleoperation while progressing toward
autonomy.

Jabil, undisclosed facility — Factory acceptance testing. Inspection, sorting,
kitting, line-side delivery, fixture placement and subassembly before newly
manufactured robots are delivered to customers.

BMW, Leipzig, Germany — Factory pilot. High-voltage battery assembly,
component production and line-side material delivery. Operational debut in
December 2025, followed by testing and planned pilot integration in summer 2026.
Schaeffler, undisclosed plant — Completed pilot with future deployment planned.
Loads, unloads and inspects parts across a multi-machine station.

Hyundai, Metaplant America, Georgia — Completed on-site prototype pilot. Picked
automotive parts from supplier racks and sequenced them into another rack.

Tesla, undisclosed factory — Internal development deployment. Tesla has shown
battery-cell sorting and stated that Optimus robots performed autonomous factory
tasks.

Orano Melox, Gard, France — Training-facility pilot. Navigation and technical
gestures intended eventually for hazardous nuclear interventions.

CATL reports an eight-hour runtime. Fleet
size, throughput, cumulative operating
hours and intervention rates are
undisclosed.

SANY provides no fleet size, runtime or
throughput. Zeekr reportedly tested
approximately 20 robots, but not as
sustained production labor. Other
counterparties generally appear to have
one or a few robots, with no meaningful
operating statistics.

Very small number presently being tested.
Renault targets approximately 10 robots by
year-end 2026 and 350 across French and
Spanish factories by year-end 2027.

A few units at Mercedes; no disclosed
production hours, autonomous share or
throughput. Jabil fleet size and
performance statistics are undisclosed.

BMW: one wheeled humanoid disclosed.
Schaeffler describes a successful 2025
pilot, with additional deployments intended
from late 2026; no hours or output
provided.

Pilot completed in October 2025. Fleet size
and operating results undisclosed. Broad
plant deployment is planned for 2028, not
currently underway.

Tesla disclosed two factory robots, but
provided no named site, cumulative hours,
output, autonomous share or intervention
rate.

Four-month pilot at Melox's vocational
training facility. No deployment inside
radioactive production areas.

The longest listed comes from Shenzhen-based UBTech (9880 HK) which | visited in person last year, and which bears some resemblance to Digit.

UBtech was an early player in the field that has largely been lapped by more recent upstarts in China.

LEHREREKN-RRERIIGMSE (9880 HK ) , BEFEHHPIXRLAT , E=mS Digit B/LOHEE. MSAERZAFNEHRSE5E , BE
RABE LW T EEREOH X E,

What should we take away from this? Obviously, it's not super supportive of the idea of mass production and commercialization of thousands of
humanoids for industrial purposes by a wide range of OEMs in the next year or so. But that’s not the only takeaway either.

BNNEZMNPBEFLABR? ER , IAFTAZEERH—MUR : IERR—FEL , X% OEM [ B AAREFHEALCHTEATTULRENHA
FEHBA, BXEFRE—HNEIL,

Even at a small scale, it shows differentiation. The difference between Figure and Agility is a ~15x gap in valuation.

AEERDMAET , XEI T ERA. Figure 5 Agility ZRINZEEE | SAI ALY 15 BEH/EEZR.

4) Four Predictions for Robotics

4 ) FHLEE AT k9 PUIRFA

Up until this point I've given you what | think is an impartial description of the present. What about the future? Here are my four predictions...

FBEBNILE , BARRREN , REANNIVROERHER . BAKRKE ? A TR2EOTIFN......

Mind the Development Curve

BEERRR L



The biggest thing that will trip people up is understanding the development curve.

REZUEARBRKXE , ENRRBLHNER,

The Technology S-Curve
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Source: Citrini Research

On one side, there will be haters who point to the lack of large-scale humanoid deployments as proof that “robotics” is still a decade away.
—TH , CRBIEREURZAABATFNFEARBRIR , S VNRARR DR+ EFZENE,

The other side will likely overindex to the current stage of the Al/Datacenter and try to replicate the “Bottleneck” approach before they exist.
F—HENANRTEESEHE AVBEP O S FMER , EXERAEERIAZE , AR R RIXET %

The former are likely to miss the trend. The latter are likely to overindex into broad lists of large industrial companies that won’t see needle-moving
impact in the near term. Remember, it took years and literally trillions of investment after TradAl's ChatGPT moment before commodity components
like memory and capacitors started to catch a bid. Unlike the Al trade where incremental inference appears to be very high margin (and therefore
accepting of supply cost increases), the economic proposition of robotics heavily relies on reducing costs from current levels.

BIERAEETXEES, FEVRTRIEIZISEFEKEARTILAIEEE MXEQXDEEHNTZEIRAENLERF, 55T , &
&4 Al IR ChatGPT R Z /G , M X T HFE, RATEERUFZITNRES  FHEBNET[IRARABMHITRRERE. S5AIRXS
TE—AI B EEEREREBRNS (ELEBEIHMRAR LA ) —NBARRNEFATHERKEE LEBTIERAMNSBIKTEET
*O

The physical nature of robotics is also a critical difference to recognize. ChatGPT could scale to a billion users in part because of its near frictionless
distribution of the internet (subject to datacenter compute). Manufacturing robots is a whole different beast.

PRARRNYEREE B ELFINEN —PREESR, ChatGPT ZFTBAEET BREIHZAF , By RRETERNS RV FTAFEREE ( SRAMNEHT
BEHOLED ) . MBEENBANTERSE —ESE,

Even as volume and deployment grow, the large majority of near-term spend will continue going towards R&D enablers rather than mass-scale
production of commodity parts. In the supply chain, highly concentrated niche suppliers are far more likely to see upward revisions than large
industrials.

BMES RABEARTU K , AT HOARS ORAERATZBEFRT , MEXREBHO AR, EHEES , SERPHONERNER
SR LBNTREEEATFTAE Tk,

Compare Robotis (108490 KS), which sells a wide range of relatively cheap R&D hardware like table-mounted manipulators, to Schaeffler (SHAO
GR),an industrial automotive conglomerate which — in theory — supplies many components and has heavily leaned into the robotics supply-chain

narrative.

Tt — T Robotis (108490 KS) 55 Schaeffler (SHAO GR) : B &M EARNMEZ —RIENBRNNALEYS  BEE—RTLSEER |, Bt L
HRERZEEG , HERERENB[ARBENE,



The Physical Al Ramp Shows Up First In Concentrated Enablers

—— ROBOTIS (108490 KS) 198 L 200
Q2 2026 revenue growth (y/y)

—  Schaeffler AG (SHA GR), ex-M&A*

ROBOTIS: +72%
Schaeffler ex-M&A: -0.5% F175

150

I 125

r 100

F75
F 50
F 25
-0
Q4'21 2022 2023 2024 2025 2026
Source: Citrini Research, Company Filings. *Ex. Vitesco (€1,949M/qtr from Q4'24) and Ewellix (€63M/qtr from Q1'23), held constant.
gkl iy SCHAEFFLER
DYNAMIXEL System
Sustain motion Repair & Monit Servi ;
Advanced Al-Powered Robots Sohtiors for fesearch, industry. and innovation epair ontloring Services *
Energize motion Battery & Hydrogen Solutions ‘
+<— R&D Enabler
Vs Drive motion E-Motors & E-Drives 5P
Supply Chaln — Power motion Power Electronic Units %
CO m ponents Generate motion Actuators g
Control motion Electric Control Units & Sensors Shaig
Transmit motion Transmission & Engine Components it
Guide motion Bearings & Linear Guides c )

While the two companies both had a flat topline from 2021-2024 (indexed 4Q21=100), Robotis has seen a surge in revenue growth since 2025 along
with the relative surge in Al-enabled robotics advancements. Schaeffler’'s been flat. Its €350 million backlog is the largest publicly disclosed that I've
found so far but represents just 1.5% of annual sales.

BARAXFRAT2021F2024 ENEWREERIFTE ( L2021 FMNEE=100 N EERHTREBW ) , BEH2025F LK , BEEAIREEH 28 AR AR MR BIKEK
Ft , Robotisty EYWHE K EZRIE ; MEHFEHN —EHFF, HIS5ZRRTH A FITE (backlog ) RRIESHKEMERA—ELTFHE , BN EEHER
#1.5%.,

But what about other less obvious R&D enablers?

B4, HtEFBLAZ RO RBEEER ?

My intuition is to focus less on the existing actuator and bearings suppliers and more on the wider ecosystem that a robotics revolution requires.
BHEXR DTN ENRTRERAENRE , 2XRE—GUNBAEGAENE BES.

(The “actuator trade” is probably the point | feel strongest about. Unitree, Figure, Tesla, and anyone else seriously contesting for scale and moat are
designing and building their own actuators, while intentionally spread across subcomponent suppliers. This is critical, proprietary IP, and they are
going to keep it. It will require far higher volumes for these subcomponents to be in shortage.)

( “HITEER B (actuator trade ) KR BEELSRBEIN—IM R, FH (Unitree ) . Figure, HHH , UREMIAEEFARSHHTNTR |, #E
BITRITHHESBENNTESE , ANZEEFHE4 s BB S RENT. XRXENTEMATN , i —E2E2REEFE, BEUXEFH4HIIE
R, FENEKEEES THRIKFE, )

China vs. US: The Hardware Gap

hEvs. XE : BHEE

The cheapest argument in robotics is to say China is ahead in robotics. The second cheapest but more sophisticated argument is that ackshually the
US is ahead where it counts — the brain!!

RATHERNNIER  RERTFEENRASTEI L, FRN, EEFEROMNIERNR  AXE  XEEHEEFERNBHAE—KM | !

Coming out of my China trip last year, | concluded that the Chinese strategy, it seemed from people like Unitree, was to push hard on the hardware
side, while allowing researchers all around the world to invest a lot of time and money on autonomy. No one there was even making the claim that
Chinese humanoids were the best— Figure and Tesla’s Optimus were constantly cited as the global leaders.



EFLERPEZTE , REHNE LR  NFRHEXELNTXRE , PENERLCUTFREESA —NLH#EdH  ENRFUHRASHNRAREEEEHLEA
RENBSES, £l , BEZREAFTHRHPEAFNSE AR RFH—TFigure NIFH AL A Optimus — B 5| H £ IRAMESE

Being a “step behind” wasn’t a bad thing per se, it was a strategy. When the breakthroughs come, they will be fairly quickly replicated at which point
competitive edge shifts towards who can build fast and cheap, qualities for which there is litle comparison between the two countries.

FRE-SAEHERE, MR -—MEKE, —BERFEHY , SERRSBLUREWES , BNEFMBHBREOBLEESNRXEENTR—IXH
BREHNHEMEZBJLFRB A,

It's running the EV playbook, with the literal same players. Tesla popularized the modern EV and Chinese companies like XPeng replicated... the
results look like this.

CEERKEFNE (EV ) WERIAR , MARK/LF—E—#&, BHUULAREHTEERTR , MEFHELRBEEMREZ. ... ERMRTEHX
#O

Tesla vs. XPeng Annual Vehicle Deliveries

Il Tesla Annual Deliveries
1.81M

1.79M

I XPeng Annual Deliveries

F1.8M
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F1.0M

r0.8M
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- 0.0M

Yet, coming out of this trip, maybe the cheapest take is actually the most right.

AT, BATIAR , SR KRFBRRHOAL[R T RKEB.

At a highly attended robotics conference in San Francisco there were surprisingly few... robots.
EH2L—HEERRENIFAKRS L, SARTNZ..... NB|BADEAR,

Egocentric data capture? Sure! Database infrastructure? You bet!

BERMA/BIERE 2 SR8 | "BEFEEMRE ? BELTT !

As far as physical robots, there were a few arms for tele-op demonstrations... motion capture gloves paired with Chinese hands. The only full
humanoids were a couple of Unitree’s G1s staged for a remote controlled boxing match.

K??‘"—W*ﬂ%ﬁk,/\ﬁﬂ“ﬁﬁﬂz ERFEERHIME... . CEIERRFERRFPEFHRTF. BE—ZENGANBARRAETEN G1 , #IZEEHRE
BATF—ZEREHERE,

Can you do “Physical Al” without the hardware? | can’t shake the feeling that after decades where “US tech” = “screens”, there’s more than just
strategic thinking at play.

REEMS , MBS ERE” (Physical Al) 13 ? ROBHLEZAEN—MHRARR  FXENKR=RFHN/LtTEZE , XEBEANDETRZE
REERENER,

| wager that learning by doing will increasingly be seen as the gold standard and that real world performance will increasingly matter more than
research benchmarks. This means... building robots. The problem is that the US’ manufacturing muscle and ecosystem have decades of atrophy,
especially in this sort of small-scale dynamic and iterative manufacturing. Rebuilding these skills presents both a challenge and opportunity for those
enabling it.

B, FRESABERONESIVE A RAFHNRIA LK ABEMREEEER, XBKRE.... BEEEA, ABET , XENHEXHISEDS
RGCELZERT/LTHF , LERERXXPMAE, B ARBERWFIE L, ERXLERED X‘HE?%E’JM eEMERRRE , RS

Meanwhile the option of relying on Chinese hardware is increasingly off the table. So far, Unitrees have been the ubiquitous choice for an off-the-shelf
bot for research, entertainment, etc. This is going to change.

SkEe , KBPEEGXMEMEEZES WHR. BERNLE , FH-ERERR. REAFURPELFTENIARINB[AZE, IMEEESHE.

Recent FCC actions banning Chinese imports have some pretty big gaps — it's not a cold-turkey quit. But the writing is on the wall. No strategically
minded US company is going to build a hardware supply chain that depends on China. Indeed the purpose of these FCC actions is to jumpstart this
transition (in almost an upside down mirror of the US export controls on NVDA chips).



XEBRHBREZERAS (FCC) EHEILPEXONBRDEFERIANRO—ATR—RZANYMEME, EXBELEEE L, REEM-—REK
BN EE AR, 2EZBR—FRMBPPENEFHNE, BXE , XEFCCHEENENERNX—RAEQIAXES (JLFREEN NVDABHFEOE
FH—E L THANGESR ) .

The best counterargument? One of the two leading US players happens to be the country’s best manufacturing outfit (Tesla). The other is
hyperfocused on vertical integration and is quickly ramping production (Figure).

RENRAVR[ARMTLA? XERRAKLELS , EP— (B ) REFEEARHENFER ; S-—RUSETEITEEES A EERERA

£ ( Figure )

Humanoids: The Big Swing

AFHBA . £H—8

While we’ve shown early deployments are more likely to take non-humanoid form factors and often with mixed hardware, | would not at all count out
the humanoid developers.

RERMNEZRTAY , FHBBEAERAFEALNELGES , BEELVREEANERNEH , BRLEFFRBAFNBATFRE,
They are going for the moonshot. And there are real reasons to think they can achieve it.
el /&Ry B2 A XA HEE, T EEYISSHEHMEEtA16E® KT,

Market — The entire argument for humanoid is generalizability and that's what gives it the most extreme TAM. If there’s going to be a trillion-dollar
robotics company in 2030, | think it's most likely to be a humanoid. Other companies might be very successful in their own right, but limited in their
ultimate markets for moonshot potential.

Ti— AFNBANEHCEETEAY  MXERESTIUTE (TAM ) EAERWERER. WR2030FLHIA-RAZETRHNB/AANT ,
BUNKETROMEZAFRNBZALNT, HbARAHEEEE S HENERY , BLXRHZNZERE TENEARNE D,

For reference, the largest robotics automation giant today, ABB Ltd (ABBN SW), trades at ~$170 billion.
hEE  HSRRWIBRABZIHLELABB Ltd ( ABBN SW ) * T {EA R 170012 % 7T,

Vertical Integration — Combining proprietary hardware, data, software, and body-specific training, presents a far more defensible moat. The leading
humanoid OEMs like Unitree, Galbot, Figure, Tesla aren’t buying off the shelf actuators. They are custom designing nearly every component, bringing
as much value added manufacturing in house, and spreading the remaining purchases across a wide range of suppliers (to maintain both leverage
and IP trade secrets).

EEBAS— BTHEEM. R RAURMNNSNTITNEKSESENR , BB TR AR EERESHF HT, Unitree, Galbot, Figure, T &
AFHBAFEFEOEMHAT LRI RWHITER. ML FBTRITE-THBY  RURSHERESEHRTRARES , FEERRW D HEIRSHA
& ( ARBHRFUMNEED H R HIRFRNEFLANE ) o

This level of integration and eventual large-production is likely to lead to the most complete, reliable and cost competitive products.
EMEENES  MESANANEE  RURENETE, IREARERES DN m.

Funding — The leading players have the funding and support to spend billions on R&D, before showing meaningful revenue. They have the resources
to lag in early deployments while focusing on a longer term goal that may eventually leapfrog the early runners.

BE— ABTRAERESXR |, EBERRARNBANZHRABHZETHTHE. EEBNRREAZEMRBBELNER  BEMEETEK
WK B , ARLTEIIN ETENRE,

Progress — Maybe the most important factor is that | think humanoid abilities are going to progress much faster than many people imagine.

HE—EFREENHEET , BUNAFBFANELBHBERFZEIFZAMER,
Funding & Reflexivity

REESRSHE

The final point is the dual edged sword. This is a highly capital-intensive business that does not make meaningful revenues today. Ergo, the entire
thesis ultimately relies on funding.

BERX—RER—ENNE, XR—IEEARERENTL , BAEETRNEN. Bt , EMASBRLAHRBTHESE,



Robotics VC Deal Activity Hits All-Time High
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Source: Citrini Research, PitchBook (as of March 31, 2026)

Right now funding is growing, RAPIDLY. My base case expectation is that rapid improvement in capabilities will create a positive-reinforcement cycle
that drives more investment in the space. If it breaks down due to investor disappointment OR something entirely unrelated (rates, macro, VC dry
powder, Al infra downturn etc.), it would invalidate the thesis for most of the beneficiaries.

LA ZOEN RS EEER  MAREHLR. BNEEFERHR 8 INRERABEE —NERBRER , EHZIFREESRA. NRX—ER
ARBREREGEETLTXNEER (FER, ZUHKR, VC IREE. Al EMREBERSE ) Ml , BANKSHIRIFNME , X—RRBEK X
Mo

5) What's the Trade?

5) BAXRS ?

This is the hard part. There are ETFs, sell-side reports, and of course, our own broad Robotics Universe and sub baskets that we published some 16
months ago. But nearly all of these fall into a similar trap.

XR&ENIRS. TEHLEEE ETF, RAHRE , AREERINECSES 16 NARKHH, BERERS K Robotics Universe R EFEF. B/LFHME
XETTREFENT —DRUAEB

One of the biggest problems is direct accessibility. Most of the compelling US-based names are private and generally not available, though there are
some publicly traded funds of private investments that provide exposure to many of the leading private players here. Other leaders are buried in much
larger entities like Boston Dynamics within Hyundai Motor Group (005380 KS) and Optimus within Tesla (TSLA US). Chinese leaders are similarly
private and the exceptions like Unitree (Yushu Technology, 688836 CH) can be challenging shares to buy for many investors.

BANREZ -BRENEERE. ASHEIAZTENXELARARENELL , BELTEEERSE , TUEE —LRABAZTH LTES , fEHBEH
XEAFZTERBELLHO, 5—EFRLULNEEAERESHREZH , Hla~IRREEE (005380 KS ) TSI H ( Boston
Dynamics ) , BARAFETHL ( TSLA US ) **#9 Optimus, FENFAFERWEHFURENE , MEFHBR (Unitree , 688836 CH ) XHFHIBIS , X iF
ZRAEMS LREURANERR.

The second problem is that many of the names that have gotten stuffed in “robotics” baskets are nearly indistinguishable from high-momentum high-
beta factors — big tech and semiconductors.

FANRBET  WEREHDVNBABFENGN , SEHE, SNBERTF—AENERN¥SE—LFRBRXI,
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Partially, this is because of legitimate overlap with Al infrastructure names (think, NVDA) and partially because thematic investors have piled into the
same names.

B RARXERNS Al BERtiRIEXRE (HI20NVDA ) FESGENER 5B RANRETBREECSERAERENE —RIRH,

Finally most clear-cut beneficiaries (and some not-so-clear-cut names) have already been bid up on the expectations, which makes the bull case
harder. | saw this first hand in China. The companies whose logos made it to the “robotics supply chain” saw a massive hype bubble, but in person it
was clear that there was nothing close to needle-moving scaled production in the near future.

R, ASHAEABWOZEHRN ( UR-ETBLARABHNRYN ) ERTZAHMRESNE , XEFESEBERERYL, BEFERRLIETX—
Ro BBELNRIRER LT Y/ AMNEREHDWEBLHERNPERR , BXBEHFALUERED , EHAERT ELHEME U= ERFRBEH
B ET
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To be clear, high-beta hype has been a major winner this year (despite the drawdown) and certainly could continue. If that’s the angle you're after,
the Asimov basket is probably a good start.

FERENR  SNEBMNPESFEFRIERRZ— (REZHTEH ) , MELYRTEELE T X, NRFRERNEXNMAE , Asimov AE AR
MR Ro

But | also want to focus on a narrow window. Are there public companies with meaningful near-term robotics tailwinds, low-correlation to the Al trade
(if at all possible), and not already priced? | have three categories...

BROUBEE/ABRE-NTEFNEO L, REFEXHNLTAF  EHEIFENVRAIRK, 5 A XSNVBXUERE (WRATRENE ) , MAN
REEDEM ? BBE=1KF......



Rapid Prototyping and Iterative Manufacturing:

RiERE SERA B :

I’'m bullish on this sector first because of what | saw at many actual robotics companies and second because it ties into the other big trends we’ve
followed at Citrini: onshoring, industrial protectionism, defense tech.

BREHFXMUR , BEERENBEWSHEENNRAQRAXBHAL , HARENESEN] Citrini —EBERNEMXESHERE  mLER, TLREPE
SCRERE B

The kicker? These are cyclical companies coming out of a downturn (2022-2025) driven by post-COVID reset, higher interest rates, energy costs, a
crappy auto cycle, and eventually the Trump tariffs last year.

“EPAMATE ? XL FMM AR IEREES 2022-2025 FHTTH , METTHRIFENEE, ESNFR, BERAE, ERENSERYE , UREFHRLE
W YRR R B AT IR B
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Source: Citrini Research

This all is getting turbocharged by Al diffusion. Similar to drug discovery, generative design, LLM-assisted CAD, physics simulation, and
reinforcement learning are driving the marginal cost of creating candidate designs to zero. We now have more ideas for hardware than we can
realistically test, never mind produce.

X—{ER Al 97 BMREROINE, SHYFRTBHBEREL , ERA®IT, KESERFEN CAD, MEHENBAZ EERCIRIRIERIT
BB AERE, MSENERGHTHNCIZESEBHNGREBNANTE , EFAURANEF T,

What benefits has your company experienced from digital manufacturing platforms? Choose all that apply.

Faster development cycles I 565
Improved quality G 51
Improved transparency and visibility [INNENEGEGNNN 45
Reduced time to market |GGG 40
Guided expertise on design for manufacturability [IIIIINEGEGEGEEEEEEEENENNEEEEEEEE 33
Less time spent on supply chain management activities [ NNNEGEGEGE 31
Delayed or deferred headcount |G 182

We haven't used digital manufacturing platforms | 2+

We haven't experienced benefits from our use of digital platforms | 1%

fictiv 2025 STATE o2 MANUFACTURING & SUPPLY CHAIN

This shifts the bottleneck from design to real-world verification.
XEMIAMRITB BB B T Lt R BIE,

Manufacturing priorities move from volume to variety — more ideas, more variation, faster testing and iteration. Mass production on shrinking margins
can come later; for now, the companies that monetize this shift earn from the frequency of design iterations rather than with unit production volume.

FELDWMERENTBEASHLE —ESE, ESTAH, BERONVHASER. EFRERTHKETRTNANREFTUEFAS ; MEAM
5 MNX—HERIATHAN AT , HRERBRITIERMME | ML ™8,



XOMETRY (XMTR US) isthe frontrunner marketplace for matching Al generated ideas with manufacturers. Xometry doesn’t own the manufacturing
facilities outright but instead sits in between buyers and sellers, monetizing each generated idea and design iteration.

XOMETRY (XMTR US) 21#&& Al £ BIESHIERHNALTIHTE. Xometry HFEEFESIERE , MEETEZEXNSZE , NE— MR A
EARITERRITEIR,
A buyer can upload a CAD file, get price quotes in minutes, and be ready to take delivery from suppliers in as little as three days.

RRRAF LA CAD X, Lo BRENAREHRM , JRR=RE TN R RS,
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The relatively newly appointed CEO Sanjeev Singh Sahni outlined the opportunity quite clearly on its most recent earnings call, on August 4, 2026:
¥E EER EFENITE Sanjeev Singh Sahni 1£ 2026 £ 8 A 4 B &IE—AMIRBFLS WL |, IBX—VBHSHEZHEE .
“We see a long-term tailwind in physical Al. The rapid growth of robotics, autonomous systems, and defense platforms creates a new category of
customers needing fast on-demand parts [...]

This deeper integration is exactly what we saw with a major enterprise robotics leader who faced a critical build deadline. They turned to us with a
massive challenge, nearly 200 complex spots, including metal structures and tight tolerance CNC components, all needed within a short delivery
window. We brought the strength of our marketplace to bear and leveraged 40 network suppliers to deliver the full build on time and on spec. This

success proved that our platform is the go-to-solution for high stakes, large scale hardware programs.”

BTN , KAl ( Physical Al ) B —TKRIMR . HEA, BEREFELGFEMREEK , ELY —XERREZERREEHHHFTES"]. ]

"BHEREHBE , 8 HIE —RAHLAMRYFEARELIBIROIF XN TE G —IKBEIFEX VR, #E —TEAL R HLEEAT : T
200 NEF T, BIETEEHHNLZEERTETH CNC Bt , 2 BFEHREBNINEONTHE. BT TGFERIE , I 40 HKMEH
N, &, BHEZN T2E4 . ZXEIUES , B89 FERBNE, ANBEMHTE R ELEBREE,

Marketplace revenue is accelerating sequentially for more than a year, with topline growth driven by both buyer count and spend.

™% ( Marketplace ) W EZ WA BELZE—FLZEFHIRLNE  BAERIEKAEIBENERIHABR,



Xometry (XMTR US): More Buyers, Each Buying More

- Marketplace revenue
Active buyers E
™
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F 200
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F 150
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-0
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Source: Citrini Research, Company filings. Revenue per buyer = quarterly marketplace revenue / quarter-end active buyers.

How much is priced? For a software/marketplace, a 5x revenue multiple on accelerating 41% YoY growth while swinging to GAAP profitability doesn'’t

feel expensive to me.
THENTZL W TR/ FEEATMS , EELEEIMNRE 41%, FHASHE GAAP BFINEST S ETHRERERATER,

Xometry is probably more of a market favorite, but | actually like the setup for Protolabs (PRLB US) better, which, unlike Xometry, owns its
manufacturing facilities. Given its slogan is literally “manufacturing accelerated” it certainly fits our theme.

BRAEOS IE R IniEF

#” ( manufacturing accelerated ) CEARAZERINNER,

The company’s capabilities are spot on for robotics needs — CNC, 3D, IM.

ZATMIRE (CNC). 3D $TED, S¥EBHE (IM),



Our Manufacturing Capabilities for Rapid Prototyping

Our Rapid Prototyping services are available in 3 core manufacturing processes; these include 3D Prototyping, CNC Prototyping and Prototype Injection Moulding. Each process has its own

unique features and benefits. The process you choose will depend on your specific product and project stage. Continue reading to learn more about our prototype manufacturing capabilities.

3D Printing

Qur online 3D printing service consists of six additive manufacturing technologies capable of producing prototype and end-
use parts in a wide range of plastic, metal, and elastomeric materials. In addition to our vast material selection, we offer
several post-processing options like clear coat, painting, heat treatment, polishing, and more.

CNC Machining

Our CNC machining capacity is totally unrivalled, as is our service offering. That's why we can comfortably say that we
deliver the industries most comprehensive choice. For this reason, your parts will be shipped as ordered, and on time. Explore
our wide range of finishing options, which includes anodising and chromate plating.

View Capabilities

Injection Moulding

Are you ready for a more cost-effective and time-efficient way to manufacture parts? Our injection moulding services utilise
aluminium moulds which start at just £995, and are also available in as fast as 1 day with our quick turnaround service. Need

more? Qur finishing options for Injection moulding include pad printing, laser engraving, threaded inserts, and more.

View Capabilities

Their CEO outlined where they believe we are in terms of the cycle, on the Q2 2026 Earnings Call:

H CEO £ 2026 FE—FEMRBESW LER T M A1X =4 513 5 Prab AL B &Y H o

“We are in the early cycle of a lot of industries which are early in innovation. You think about drones, robotics, data centers, satellites, rockets. All

of those are early cycle and with a long tail ahead of us. What we offer is a unique proposition.”

“BATIELL FRZA04 T OIFT PRIBIRAY T By RRE/GRE . BTN, PIEEA, BBEF O, TE, K&, SLEHUTERER , ABIEEERE
HIKE. HATIEERAZE —FrIIFHINMEE K,

Tactically, both companies fell into the post-COVID trough for years, but are digging their way out of the hole with a sustained multiyear uptrend.

XMTR is the more volatile of the two and could be on the verge of a short term reset, but both are trading on the same fundamentals, which | think will

continue to improve. Look at that smile.

MEREEE , SRRV BVERFEHBANTSFHNRS  EERERENSF LITEBESRERT. XMTR BRERKHEAN—XK , AIsEAKIE
R-—RXEHEE  EMEXZNHBRFA—EELH , MRNNXBEEFADRBRERE, FELXE
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Machining and milling tool companies are a step below. It may be a stretch to get into lumpy, second-order derivative capital equipment but the same

cyclical signs are pointing in the right direction. Tariffs are an even bigger deal here as American capital purchases were delayed and global

manufacturing remained cautious.



MZHIﬁﬁEH'IIIEﬁ\‘EIﬂ!M& MR, IANXRITERHBRA, BToMITENERRERTALER , BERAFNEAMLES EEOERLE. XBHE
E-—ATHEBENEE  AAXERARERMUAEEHER , MEREIELRARFEER

Two | like are DMG Mori (6141 JP) and Okuma (6103 JP).

B & 1769 5 2DMG Mori ( 6141 JP ) ROkuma ( 6103 JP ) .

Consolidated Order Intake DMG MORI

+ 2Q (Apr-Jun) orders totaled JPY 179.8 bn., up 40.5% YoY. Quarterly orders reached a record high for the second consecutive quarter.
+ FY orders forecast raised from JPY 580.0 bn. to JPY 630.0 bn., up 20% YoY (+JPY 106.6 bn.).
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DMG is one of the global leaders in the CNC machining market, and is seeing its order book grow 40% YoY as of 2Q26 and accelerating, and
continues to upgrade its guidance throughout the year. With sales recognition lagging the order book by about a year, we have strong visibility.

DMG = CNC I HiZMeRASEZ— , BE 2026 F-FE , HiJREBELEK 40% BBERDEMR , A ELFHE EFLSIES. BTHRA
BARITRFEZEEN—F , RINERKLFEFREN TR,

Okuma is a bit smaller and follows the same story (record order intake and backlog), but with a stronger through-the-cycle growth trajectory.

Okuma A& EE/ , RIRSMHRL (BT ESEFITEICALHS ) , ERFEABNERNTENEI,

[Orders] Quarterly Backlog Orders by Market Region
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Lokuma

US orders are booming and the company is specifically calling out a restart of orders for small and medium businesses, T tics

companies would show up.

EETRE-RAR, ARAEEIREFRPELITEHNER , MXENBALNRNERHAEX-—FHZH, O B
“In terms of market conditions by region, in the U.S., the high level of demand continued, primarily from major corporat ey e
and satellites, defense-related, data center, and energy-related sectors. Furthermore, even with medium- and small-si. P e
signs of a restart in capital investments “ 0Ok




NEMXBTIGREKE , TEE , BEHEREBUEL , TEREABELW , EFTFME, MXSEE, EEEHEX. HEHFOURBEREXT
1, W, HERHAPEL , BHH T HEFREEEHTR"

(Small cap degens might look at Hurco Companies (HURC US)).
( IWE &R R Z T4 B & Hurco Companies (HURC US ) » )

Rounding out the group are two doubly heretical picks — PTC inc (PTC US) and Autodesk (ADSK US). Not only are they software companies (gasp)
but OpenAl Astra’s abilities in OpenCAD felt like a throwback to when Anthropic was picking off SaaS companies one by one.

ARXNMEAWENRANNEEZLRE WIRHN—PTC ( PTC US ) *5 Autodesk ( ADSK US ) . ENITRE%# 48 (AKR—OFS<)*, mA
OpenAl Astra £ OpenCAD FERIIMEE S |, ikt A2 Anthropic ZE &3 SaaS 22 B K ARER B H,

PTC Inc (PTC US): Price vs. 40-Day Correlation to SOX Index
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I’'m not going to argue that there’s no risk (seats, pricing, disruption), but | can also argue that there are upsides as well — Astra’s outputs would likely
be ported into each of the companies’ systems (Revit, Creo, Fusion, etc), and easier idea generation means more consumption.

BEATESRUEXERAEMARE (FARER, BN, BB PE )  BEREFTUAEL ETHHENEH—Astra BRHEEARRITESWBET TR
BBRLSH (Revit, Creo, Fusion %) , MERNMMNGREREREESHHRE.

But really one of the most compelling angles here is that these companies are still notching consistent growth and cash flow at their lowest trading
multiples in a decade and are negative-beta to the Al infrastructure trade.lt’s a carry-paying hedge that the market may just decide is a sneaky
winner.

BXGFE, IERAERBINAEZ & : REQFANERTFRVFEXZHEEHEBIEXEREHERANASR , 7 BAEAX Al BMRERXSZ 2 A
HE, FR—MBFRHARENNF , THRTEBRASUNEERMEEHRR.

Concentrated Suppliers

KA ERNHNR

If our prediction is that most large industrial companies won’t see a material impact from the near-term level of production, who are the concentrated
suppliers that might?

MEBRMNOTNRASHAETL ARDFLEAEH~BRKFPMZEIFURNE , BAREBPLANSEETN AR TRLZIRE ?

ROBOTIS (108490 KS) is perfect in theory with its suite of R&D products — it's going to put up big growth numbers, but at 100x sales, it's hard to get
excited. By the time it takes to grow into those numbers, the development curve will begin to favor others.

**ROBOTIS ( 108490 KS ) *ERBEMENH AT RAERIL LERTE—ER2THRRNBRET , B 100 FHHEI , JEEUS AN,
MEE T SHEKE R UEAX —(GEN , BARNRREMEKTREH 2 AR

One of the most perplexing has been FANUC (6954 JP). This company is a poster child for the entire robotics industry — it is connected to Physical
Al, but for some reason hasn’t gotten the narrative love that many others have. Regardless, sales have made it through the same cyclical trough that
has plagued the other capital equipment industries. Sales are now lapping last year at a 17% clip while the order book is growing at 37%.

R ARMBHIRAIZ —R FANUC (6954 JP ) o XRABZREMIBATUMNIRTREL—ESAEFERE (Physical Al ) fFHEXE , ERHN AR
BRB/HSHALAMEZENNERE, ToM , HEEELED T AR EMARRETULNE -—REHMEES. BrHSHELEERLR 17% ,
MAEFITEIENR 37% WEEEK,




FANUC Financial Results

Consolidated Orders by Division

(Billions of Yen)
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Service 15.2% 17.1% 16.3% 14.5% 12.9%
Robomachine 14.1% 14.5% 14.0% 17.4% 20.4%
Robot 44.0% 44.7% 44.9% 39.9% 34.7%
FA 26.7% 23.7% 24.8% 28.2% 32.0%

It's worth noting that Universal Robots (Teradyne owned), did seem to be far more present in Physical Al demos, as it's an easier plug-and-play
device. (I'm remarkably bullish on Teradyne’s robotics system as we discussed earlier, and I'll probably regret it later, but the stock is far more likely
to trade on its semiconductor ATE business).

EBEEMRE , Universal Robots ( RIHAET ) EME A BRHNHRERALES , BN ECR—NERZNEDNRANRSE. ( EMRILLEITICH ,
BNRmENINBAREELEEF—BERAESALEE—EXRARENESEETREBURTEESEATE U, )

Another stock that has frustrated investors for years is Harmonic Drive Systems (6324 JP). Harmonic drives are high-precision flexible gears that
allow for extreme torque with little backlash, and they’re critical in hyper sensitive robotics systems. They ensure that joints stay perfectly stable
where normal gear teeth would bounce. Based on the name alone, this should be a good setup, right?

F-REFRSRAEEEZIVRNRRER BMAPR ( Harmonic Drive Systems , 6324 JP ) . ERAERE —MEBERMER , SEELDREEBRN
BRTHERSHEE , AEXNSRBENRARSEXRER, TEBRNRESRERBNBN , SMNERRXTHELRETERE, RERFKE , X
REZRNMENTR , WE?

Just like Fanuc, its 1Q26 order book showed a massive jump across categories (even after excluding a large lump order from a medical customer).
Its order book does include a meaningful and growing order from a single large American humanoid manufacturer.

SRBR—# £ 1Q26 TR FEREMRITEIRERA (MEIRKE - RETEFHARRETEFHRNL ) . HITEFEPHIEES—£EXAE
EXRBXEAFRNBAGEDNITE , AE AN BFEE K,
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The sales inflection stirred up some strong momentum in both stocks throughout the early summer, but both stocks still sit below their COVID peaks.
The selloff coinciding with the momentum drawdown over the past two months provides an attractive entry for each.

HESR[LHEEMIBENZIMARTETRT BN LK  EERENRTEENENES. IERMANRNEERENERFER , AMERH
THRRER S| DB N7 R L.



How about LIDAR? We've touched on both the US-based Ouster (OUST US) and China’s Hesai (HSAI US) numerous times, most recently
highlighting their resolution live-color breakthroughs in our most recent State of the Themes in June.

BAMNBIENR ? BB ZXIEREER Ouster (OUST US) M EH K (HSAIUS) , ZRIE—RREANAN TBIR PERNBTREEIPERS
KR ERE D EA R,

Starting with the negatives, it's clear that many roboticists want to get rid of LiDAR, largely due to cost and the advancements in camera-based vision
perception (nice, Elon) which doesn’t make me feel super warm and fuzzy.

FUNAER. 2R, WEHNB[ATRBRERBELEL , TZEFREREAE , URETREXNVUARBARROH#S ( THEERESR , Difin ) —XUEE
DEHFEX,

At the same time, Ouster is claiming they weren’t facing a demand problem, but a supply problem: production can’t even keep up with the pace of
orders. Take it with a grain of salt, but both companies are providing eye-popping quotes to back it up.

SittERY |, Ouster FHAMEIGE HEFREE , MBHUFAE  £FZEEERFLITENTR, XEHARTZ  ERRLABELTSAEBH
SIARRAEIUEX — %o

From Hesai...

KERZE.....

“We work with more than 50 embodied Al companies worldwide, with recent orders coming from Unitree, Robbyant, Galbot, Galaxea, Dexmate,
and many others. Our JT128 has become the go-to lidar for humanoid and quadruped robots, and the numbers are frankly remarkable. Robotics

lidar shipments in the second quarter almost tripled compared with the same quarter last year. Following year-over-year growth of 47% in 2023,
67% in 2024, and 426 % in 2025, we expect another 2-3x increase 2026.”

“Bi15£3K 50 TRAFERATEHE , EHITEXRBFH (Unitree ) . Robbyant, Galbot, Galaxea, Dexmate EAXZ 1T, &AW JT128 2
BRAAFENBAFEENBANEERATE , AXBFEEHHEEYREA, F_ZTENB[ABALEEIEKENFREFRABN=(E, "# 2023 F
[ALEIEHR 47%, 2024 FIEK 67%, 2025 FBK 426% 2/ , BT 2026 FHBEH 2-3 FH91EK,

And it's not just LIDAR... Hesai is now moving into the actuator game with its partnership with Sharpa where it is expecting to hit 100,000 units sold

next year. This production scale may not mean a lot to a massive automotive supplier, but for a company with just ~$400 million in revenue this is a
big deal.

mAFIEBEEE...... AFEBAIEBETS Sharpa WEERFERTRAE , MITAFHERZER 10 T8, X—EFARNARSEZBHENENS
FHEAREHAL , BT -REWRY 4 ZETHRERE , XR—HKE,

From Ouster...

X H Ouster......

“‘Robotics has been an incredible business for us. Q2 was the first full quarter with Stereolabs under the Ouster umbrella. And Stereolabs is stereo
cameras that -- and monocular camera products, including their release of the ZED X Nano, which is a special stereo camera for wrist-mounted
manipulation on humanoid and robotic arms. They have the most competitive set of products for this like hypergrowth humanoid and robotic
manipulation market. And we’ve seen incredible kind of interest and uptake from that customer set.”

“EAMSZRIITTEE—TIER L B LEE, —FE2Z Stereolabs H# A\ Ouster A Z /G E N TEZEE, Stereolabs #HIZEXX B HHHl— UK #
BV~ , BIEF KR ZED X Nano , X2 —#E[THFAENBANYNIBEEIZENRE . BEXNBEEBEKHAFEINBASHIBERE
Tt , I EREZE N =mAE. BIIMNBHEF BEFED TREHNBERRAERE, ~

The reality is that despite the detractors, there is strong and growing demand for LiDAR, particularly in autonomous driving, smart cities, industrial
movers, and infrastructure, before even considering new smart robots. And in the case of Ouster, their acquired camera business is highly relevant
for overhead and wrist mounted cameras — necessary not just for the bots, but for every egocentric data capture system.

WXR , REFZREE , HAEL (LDAR ) WERMABRS ERFEEK  LEHREADER, E8HT. TULHRESRJIANEMREIH—XER
BELHBERYBATRNEE, M Ouster ME , HBWERNEHAL S STRERHNMREAAVSERX—XRMENTNENBFAFLE B2
FAES-—NABERERENLZANL.




Ouster (OUST US): Quarterly Revenue — Legacy Business vs. Stereolabs
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Both stocks are pretty volatile and narratively exposed, but very few other companies provide such concentrated exposure to the theme.
EHRARZNRIUEHELAR , BRSZITHNELNE , EROBFEMARERMMEEP FX—FBHHA,

In China, Shenzhen Inovance (300124 CH) is the name that stands out to me. Historically an auto player, the company has pivoted heavily towards
the robotics ecosystem and there is significantly more hardware production currently happening on that side of the Pacific.

EHRE , *CIIHEAR (300124 CH ) *RERHPRARHEHIRN . Z2AAAL LR -FAFTFINLL , MSEREERANBALESRESE , MAHHA
FHRFNRAEFAEAEERNE K,

Shenzhen Inovance Technology (300124 CH): Price, EV / Fwd Operating Profit & Consensus Fwd EBITDA
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Revenue and earnings growth over 20% through the COVID lockdown, real estate crisis, and the absolutely brutal auto market is downright
impressive. And given that it’s trading at the very low end of its valuation range, it seems like an obvious winner.

EFEHE, B RIURKRESBANSETZEE , ERMFEEKDET 20% , XESTADNRRA, TERIZREIHNIZNRLTHEHAEX
B &ER , eBERRE—ITEMZRHRK.
Here’s a newbie worth exploring — FORT Robotics (NTWO US) — which has a merger agreement to go public via SPAC**.** At the risk of massively

oversimplifying the business, Fort installs sensor boxes that you put in an industrial robot that ensure that it shuts down before it hits something or
someone.

X BH —-RESMRF 2 FT—FORT Robotics (NTWO US ) —*Z AR EXFBEH ML , ¥BE SPAC FREH LT, REX—EHRKIEE
HTHLS : Fort ETUHBAPRRKEZREZEF , ATRENBAZEIYESA R ZFE.




FORT Annual Bookings by First-Year Cohort
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That's important for safety, of course, but even more importantly regulatory certification. Without having a certified system like this, robots in factory
settings must operate in contained cages without any humans — which is quite limiting. The nice thing here is that it's well positioned for early
deployments (i.e. wheeled base industrial robots), though on a longer timeframe, there’s a risk that established players achieve their own certified
systems and cut out FORT.

BEXNZ2EREE , BEEEENREEINE, RAEXXEFTINENRS , T FREFNIBRAMLAEHABLERNZT. FEEARET—XRAY
REBRE, XENFLAET , e FHHE (MRARETUNHRIA ) WNEMALSEFN ; TIEERNONALEE L, FERA A REEHIAER
5. M FORT HEERTESMI KBS o

What about the nervous system — compute and electronics?

BL BREL —HA SEFEHIE ?

It goes without saying that Nvidia (NVDA US) is an omnipresent and critical player across the field. Its Jetson processor is the ubiquitous on-robot
computing chip which is just one part of the NVDA Physical ecosystem. And arguably, NVDA'’s leg into robotics, while tiny relative to its datacenter
business, should advantage the company relative to its peers in any sort of downturn.

BEES , *Nvidia (NVDA US ) *RENNETAFTEEZEXEENSSE, H Jetson L ERBEZVNBALZBEANNKITESH , MEXRAZ
NVDA Physical £35# —&%2 . AL , NVDA B AGEN AR EAEN FEBBEBROLSEER/) , BEEEAMEXN T TELS , BUL LM
NFRITEAME.

But at the risk of jumping the shark, I'm intrigued enough about Raspberry Pi (RPI LN). Frankly, | didn’t know the company before its “open claw”
stock pop back in February, which gives it a bit of a meme vibe. But in both the Asimov breakdown and some in-person discussions, the name came

up.

REX AR A8 /AT , **Raspberry Pi ( RPILN ) *HSRib BN B, BAMH , ESFE=-AERMNE open claw" B2 AK 28 , BH T THRIXR
AR, XUUETZOHET A meme REWKE, T3 , TIERE Asimov BT IFES |, ERE—ELTRAF , N EFZHHEER.

Raspberry Pi Holdings (RPI LN): Gross Profit (USD mn)
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The company provides low-cost boards and chips for a variety of edge applications with OEMs and hobbyists. While most of these edge-devices
don’t have the compute for super high-level reasoning, they are quite relevant in vision applications generally. The company is clearly seeing a
tailwind from the sector and is building on its product line.

ZARHEBERGENA , N OEM | BMRHFERBFERATFEZRNS . REXASHURDERZFATARESTESHEEMTENESD , BEiE
MURNANHBELMANEE, ZLAAEREZHTX—TUMIRR , HELERM ERFEY ™Mk,

‘Al HAT+ 2 [...]. It builds on the success of our first-generation Al accelerator products that we launched in 2024, and for the first time allows
accelerated execution of modern Al workloads like Vision Transformer models, Large Language models and Vision Language models]...] When we
say an Al flavor, what we tend to mean is visual Al, vision Al, generally the recognition and classification of objects in still and video images coming
info the Raspberry Pi.

The workloads that people run, our largest OEM customers today are Al customers. They are running vision Al applications on Raspberry Pi. And
the workloads that they’re running today on Raspberry Pi would have required a large Nvidia GPU a decade ago.”

Al HAT+ 2 [...]o EEEANTF 2024 FHLBIE— Al IIEE~mEEH B L E#—2 , HERXEZRX Vision Transformer 22, XiZZEE
FIVE S REETN Al TERZATINRERAT]..J]o ZEATH Al R8T, BATEEIERI BUMH Al , hEERITHA Raspberry Pi BB E G FH
SR YA TIRE 55 2,

MAMIERREITHI TIERERE , Bl1E BiRAH) OEM EFIERZ Al EF . 17 Raspberry Pi Li&1THI5 Al KA, MXLEFMSTE
Raspberry Pi L&E{THI TERE , HTE T FHIFZE—HRAE Nvidia GPU 7 BE&HE,
They’re not overtaking Jetson anytime soon, and there is risk that memory prices this year will kill sales volume, but the company’s growth through

the electronics cycle speaks to a secular growth story, that could find more momentum through robotics — simpler applications, open source kits, and
the growing interest in research and tinkering.

CIRMAERLEM Jetson, MASFRENREEFERREENNE , BZLAARFEN N FAMNER , UAXR-MRERKEE , AKE
AREEMIBRATBREESIR—ERBENNA, FREH , URXIHRRRMNS FRE B KRB,

If you'd like to punt on some semis, robots do use a lot of analogs. Allegro Microsystems (ALGM US) and STMicroelectronics (STM US) have some
of the largest disclosed exposure to robotics, while companies like Texas Instruments (TXN US) have a higher quality but far more diversified play
exposure to the tightening of the analog market.

MRARIEIE — LR BAFRE | HIBBATEL AT KREELTH, **Allegro Microsystems ( ALGM US ) 5&(¥ 84k (STMUS ) EHBOLTHE
PMBALSRAHMOZ— , TEMNEE (TXNUS ) “XEATNRHRTREES. E/FEEASZHNMO , AHESERELSFTHaEHX
HWil<,

Humanoid OEMs

AFHZBRA OEM &
Getting straight to the point. If Humanoid OEMs are the moonshot pitch, do you take a swing?
FIRWLE. MRAFIRA OEM [ ARAMBEAXNRRERE , ReF2HF—H?

It won’t be a winner-take-all market globally — at a minimum, the US and China markets will likely be walled off from each other. Other blocs and
countries will likely pursue their own out of sovereign interest and “dual use” concerns, but are likely behind in development and will be more friendly
to imports.

BRLR— I ERBRRBIEZNTZ—FL , XENTETZRITEEERS. AtFEENERETENANSESERMAEE , RURBLERAE
KR, BERRKFARERS , BMXI#ASENRET

First, here’s what the market thinks. At least directionally, I'm not too far off.

B, REEWINEE. ELEFTEL , ROHKSTHHEETIE,

Humanoid Robotics: Company Equity Values
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| agree that Figure and Unitree are in the pole positions of their geographies, though with very different strategies.
HEE Figure M Unitree 231X Bt HHi74 TORME , FEFHENKBBRTE.

Unitree has production volume, an open-source ecosystem for programming, and a somewhat astounding net margin of 35% with positive free cash
flow at 15% of revenue.

Unitree IAEFME, HEBENTTRES , URHAZHREAN 35% #F X, ANERRASRAE, BHEKVH 15%.

After its enormous (and some might claim manufactured) IPO pop last month, Yushu Technology (688836 CH) aka Unitree has traded in a straight
line down. | chalk this up to simple reversion combined with clear signals from authorities to tamp down “enthusiasm” market-wide*.* Again, buying
the stock directly will be a challenge for most people and I'd prefer to see a little bit of a bottoming pattern first, but given its recent demonstration in
brain development, cash flow positivity and first mover advantage, | think it ultimately is a buy. The question is whether it can keep its lead in the land
of involution.

EENMREATEARN (BAATRSERANGIEN ) IPO RKZ/E , FHPHE (688836 CH) ( B Unitree ) —SE % T k. REHIFE TR AMNIYE
mE, BINELEERABBRRES BT ES2THNRE" BRA-RX, NZBARY , EEIAXRARRSERE  RUERRAETE —RHARK
A, BERIHAHEANMARASEANRR. ERASRURERMS , RINNEKRLESEN, HBETF , CHEEEXHRAEZHRETSLELS,
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Meanwhile Figure, which raised at $39 billion, is effectively pre-revenue and is sinking billions of dollars of equity funding into its own production,
training and compute. And yet, I'd buy it...

SitER , 390ZETAHETRM AN FigureSRER EHRFEEW , ERBTZERANRNESRABINES, WEGNELER, AT, BLES

Last year, | got to hang with the humanoids in Hangzhou. This year, on a sidewalk in San Jose, / entered the future.
EZF | RENMNEAFRNBAELEZEM. F  EXAEN—LLATEL , BEA 7KK,

It's hard to describe — standing face to faceplate, flesh to woven mesh.

RERLE—EXNERML , RSN ERLMEH.

Seeing is believing.

FRIE 935,

I’'m not being sappy, it was a genuinely unsettling and enthralling experience. Maybe it was how the 03’s shape uncannily mirrored my own, its sleek
and thoughtful design, or the way it tilted its head as it tracked me with its gaze.

BAFERE  BRER-RSTATEXNRRERNALR, BFROCBHEEERACRALAL , BFRECREMERNRIT , XAERCEIAER.
B2 I E LT
There wasn’t someone hiding in the bushes with a remote. This was a thing that looked like me and walked like me and looked me in the eyes, all on

its own. Ignoring the $200,000 or so it took to build it, and the relatively limited useful acts it can perform, it felt to me like an announcement that
something had arrived — that it was just getting started.

HREABEMAESEEER[RE., XRE-—INKEER, EREGHE, CEURVBRNFA K METE£EE. TTRCY20TETHFERE , BFR
THEARRTHERADECHITR—ERER , RERR—MES : EMNKRACLIINR , MXANIKIFF1A.
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It's probably a binary bet with asymmetric outcomes - if the company outright fails or drags along without showing progress, the $39 billion pre-
revenue valuation will certainly flounder. But combine its proven lead in deployment, vertical integration, proprietary data advantage, and intense
compute ambitions, and it is, in my opinion, the closest thing to “the humanoid revolution” that we’ve been promised.

RAMR-EBLERTNBN - aFE—MRATDVMEXRY , FERRETHHAR , I00ZETNTERMGELBEU NS, BEEERE LSRRI
Mg, EEES. TRABABNBANEIHOEEE R, EREX , CHERIN—EHITEN AFRNBRAZED KITLHIR,




As for other easy public expressions, | actually like Xpeng (XPEV US) because of the chart vs. Tesla that | showed above.
ETHMETATFREINAR , RESEEXRNERE (XPEVUS) , RERE L XRRH KN LSRN ESE,

Optimus is the major dark horse candidate for global leader. It was the major pioneer in this modern humanoid surge and prior releases suggested it
was among the most capable. The reason it hasn’t gotten much attention in this piece is because they’ve gone dark for a long time.

Optimus REHKFABRENE L HEBNWERDRE, CEX—RAFRNBARBPREFEENLAE , LW AHTERATCE TREIREN —Ht. ZAHUE
AXHFREBIAKRSEXRE , REANMNELBRENERELAFFHIE T,

There’s been little to even judge progress and the rumor mill is pretty universally negative. But even if it's been a rough year, it would be insane to
count Tesla out. From its infrastructure, to its manufacturing experience, to autonomy talent, Tesla has a highly attractive setup on paper.

NFRAEEATATIMERRNES , MBRAERE/LFE-—2FAE. BREX-FFKIRF , UL Tesla HFRENMEEFEEN . MNERMIRHE,
FIELREEHERAT , Tesla EXE LAZRERS HAFRH

The problem though is you're buying a trillion dollar EV company with a nascent humanoid arm. XPeng is another EV company with a nascent arm
but ~100x cheaper. | would bet Optimus is in a better position than Iron today, but just look at history. Xpeng’'s EV business is rapidly expanding in
part by taking share from Tesla.

BRBET , FEANNR—XALZEATENEFNELT , T —NELESHERINAFINEALS, XPeng B2 —FRIFFELSMENIZANSZHIB
FHENT , BEEEEY 100 £, REZITE Optimus BRI BLL Iron Bif , BEEEMEMAE T, DMENEFELZIEERET K | BoRERRELE
2 M Tesla FHFEREL,

As for Agility (CCXI US)...Frankly I'm unimpressed with their tech, including a disappointing Digit 5 release yesterday, and don’t think they have a
good chance at beating the leading contenders... if you can’t hit the moonshot, I'm not inclined to buy. That being said, if people start getting excited
about humanoids, it’s the most pureplay expression in US stocks.

ET Agility (CCXIUS)..... 3BRY BN RRHTEE , BEHERST AKEN Digit5 X% , SR ANMENBESANLERAXNZESE..... 0
RETIBHBEAZNER , RFEETEN. BREUML , MRTGTENAFINBARZINE | EEERKFRAFBHIIFH.,

The Basket:

B/F:

Here it is, the Robotics Tipping_Point basket. For those of you who are frustrated with a basket approach and just want the highest-conviction single

names, I've weighted the names individually according to my conviction — extrapolate accordingly.

T3 7T : Robotics Tipping Point %, XN FHRLEREFARNBEKE, FEECSERESNE—MRNIEE  RCLERBECHESEN IR
TE AR aELBITHE,

= Robotics Tipping Point

= Nasdaq-100 Index

Jul Sep MNov 2025 Apr Jun Aug Oct 2026 Apr Jun Aug Oct

Source: Citrini Research



Positions in basket

as of 2026-09-15 at market close

Ticker Exchange Security Type Industry Weight « 1D Return &
E:é'?o LABS INC w3 Eir:intin Stack :\.?(i:is:i;:icatemardware | Metal Processors&Fabrica 11.00% +1.11%
igﬂ-gm"’ INC-A o Egrljwir?;n Stock L?::f;;i:rlicaiemardware] Metal Processors&Fabrica i +3.00%
gggrﬁf—im INOVANCE TECHNOLO-A <" (Eg::g;n Stock IET;:ZE:::—,' | Instruments-Controls o00% -4.01%
Es;:\ll GROUP s ig:'t)’ [Erl‘ucitllsotnr:cas.!1 Electronic Measur Instr 8.00% -3.34%
ngr-:‘ jc CORP i Ei:mn Stock L?Scﬁgil-Diversiﬁed | Industrial Automat/Robot b -1.52%
ﬁii:nomc DRIVE SYSTEMS INC ® Ei::in Stock miiisgzl-oiversiried | Industrial Automat/Robot 200% -0.14%
gL?.?MA CORP a Egrwi:'lyon Stock mfciisrt\:?«'l{)iversiﬁed | Machinery-General Indust 5.00% -1.40%
gll':l‘; MORI CO LTD i Ei:int'{m Stock [—?a(:k:ifsf:.:;ilhine Tools | Mach Tools&Rel Products 5.00% +0.17%
il?Ts(‘le(DESK INC Hh Eg:wi:{jn Stock Ez:r:z:?gzmputer Aided Design L TR
E"II'-CCINC Y (Ei:aint')l(on Stock ‘Srz:r:l;f’:!c\)iypplications Software 5.00% -2.85%
;(E::G INC - ADR ol Eﬁ)ﬁiw Euotr;srijﬂ::wi:’raStzlc'el'ilf;allhuto{arﬂug ht Trucks 5.00% -4.48%
gl‘JJSSéR INC 23 Egr:ir?:)n Stock z:fn}:;?wlcijgc{ors | Electronic Compo-Semicon 400% -2.00%
3323 36'I'ECHNOLOGY €O LTD-A cH (Eg:wir?on Stock L?iﬂ';' Diversified | Industrial Automat/Robot —— e
:EQPBERRY PI HOLDINGS PLC i Eiriir?;n Stack sz?uc::;gFComput@rs $00% -113%
Emgkv STREET Il AC-CLASS A B2 Eimln Stock Ejﬁ?g]facjnpanies-Divers | Specified Purpose Acquis #00% 046%
E‘:ﬂgﬁ CORP o Eir:ir?:m Stock -Sr:i}i];c:]ilgc:[’ors | Electronic Compo-Semicon 2.00% +0.57%
gmcr{omcmomcs NV-NY SHS Hs Esikgetz Shrs ;:;?iilﬁjt(ors | Electronic Compo-Semicon 2.00% +0.29%
I:(X':S INSTRUMENTS INC us E‘g:ir?:jn Stock -Srircnl-ilcr;i{:ugc)t(ors | Electronic Compo-Semicon 2.00% +0.00%
ill_-ligﬂRO MICROSYSTEMS INC us (E:i:wint')t;n Stock z:;?a:r::iligc)t(ors | Semiconducter Equipment 2.00% 1.74%
ggl)J(I!lCHILL CAPITAL CORP-CL A us Eir:irfim Stock I[-?ni:\::i;s;ﬁCeodmpanies—Divers | Specified Purpose Acquis 2.00% +0.42%
108490 Ks Equity Industrial 0% A6

ROBQOTIS CO LTD

Common Stock

Machinery-Diversified | Industrial Automat/Robot

Secondly, if you'd like the torque (and heavy semi exposure, here is the high-beta Asimov Humanoid Component Basket.

HR K MRGREFSHHEY (URREN¥SEKRO ) , XERSNEN Asimov ATEHBARRHE T

Positions in basket as of 2026-09-15 at market close

Ticker Exchange Security Type Industry Weight 1D Return ¢
ﬁND;:«LOG DEVICES INC us Egrlrjnirtlyon Stock g::;cl?\ﬁ?:}t/ors | Electronic Compo-Semicon T.63% +0.09%
ggl?nLSUONG ELECTRO-MECHANICS CO Ejrfn?on Stock Ig?f;rit:fsl | Electronic Compo-Misc £65% oA
gTrI\.I\“ITCROELECTRONICS NV-NY SHS Us Elel:;g Shrs zirf:cr:)?mlci‘;gc)tfors | Electronic Compo-Semicon Hese +0.29%
3:5570 CORPORATION " (Eggni:nyon Stock IE?chtJthr::fsl | Capacitors T83% -1.76%
mIEEgCHIP TECHNOLOGY INC 5 EE:’;in?on Stock EZ;T;iljl.igc{ors | Electronic Compo-Semicon 1.69% +0.01%
g?F?(fSE ELECTRIC CO LTD Al (Eggrfﬁyon Stock :’:'T:icgri)tr:ii?: | Electronic Connectors 7.69% -0.82%
stgUiIATA MANUFACTURING COLTD O Egiirtnyon Stock lE?i:itr:—:fsl | Electronic Compo-Misc 189 Ll
Kxﬁs INSTRUMENTS INC U Egrl:;i:nyon Stock :;Tcr;?nli?gm | Electronic Compo-Semicon 9% +0.00%
gz:isomc HOLDINGS CORP &l Eg:ai;yon Stock (ljc?:ﬁseuFTri:;FE:;iir:LdioNideo Products 1.69% e
?glgx SEMICONDUCTOR LTD ud Eg;in?on Stock IETj;rit:fsl | Electronic Parts Distrib 187k R
ggTzTEOSIfACOUSTIC COLTD-A GH Eg:‘ii:‘ayon Stock Eco):ﬂseuFﬂ'i:‘shCif;ifiLdioNideo Products 1.69% -3.82%
5353: OHMS TECHNOLOGY CO LTD " EEFL:!i:nyon Stock IEchltJth::fsl | Capacitors 7.69% -1.41%
RPI LN Equity Technology o .

RASPBERRY Pl HOLDINGS PLC

Thank you for reading.

BRI R R

Common Stock

Computers | Computers

This article is for informational purposes only and does not constitute investment advice. By accessing this material, you agree to our Terms of

Service.
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