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< calibration artifact

< task and lease

SECTION

19.3 KRB LR

BABAERES RAIRSINER) 5 TAESRRRIZ

PR EIRERR :

AEHE ¢ NERERIERCHR

BB E © ARZEERUA ;

REGEES] | BEIREE S

TARAARZR | 1R

RE  EEH

NRAKEE | EML-CF S5#5508% o

SECTION

20.1 E&H

tlX,
scopelX],
dependencies[X,

signature[X

).
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20.2 LA REHE R IRE
BRM -

° —/HEASEER TR ;

° TEHEERE ;

* WRRXAEFH KBRS o

SECTION
20.3 #25TR
AIRER -

o ANEEA;

o AR ;

e THEH;

o REBH;

o s ;

° ULRAPEEE ;

o BEEENE ;

% o

SECTION

20.4 {7 6k5E

world_dependency:
epoch: "WE-0042"

strong:
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- "custody:sample-17"

- "human_presence:cell-B"
bounded:

- "health:microscope-01"
eventual:

- "long_term_statistics"

SECTION

21.1 EEFKR

° ZRUAISE
°  ERARULRS ;
°  NERE;
° HiE;
° Hf3;
° 1RE;
° EHILE -
SECTION

21.2 GIRAFFREE

world_conflict:
subject: "sample-17"
predicate: "located_in"
assertions:
- value: "storage-A"
source: "central-log"
- value: "microscope-zone"
source: "camera-02"
status: "DISPUTED"

SECTION

21.3 Reconciliation Proposal
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FBFIRRAILL -

° EHEA

° WEE

° RERE

° HEBIKER;

° REMERR ;

© ERAS-

SECTION
21.4 B33
B E AR -
° SR ;
* IFARPR ;
° HAE;

7 ER#% committed world

SECTION

22.1 Al AR RE

RERHEESCE « MECENEREERSE

°© i@ ;
-7 ¥
© BROKE

° RAMER o
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SECTION

22.2 World Claim API

Al FEEEHRB AR » REERR :

Observation Proposal
Inference Proposal
Prediction Branch
Action Proposal

Reconciliation Proposal

SECTION

22.3 Commit API

REEEERIIRT ATRER !

YIEEN

° REEB;

° A9,

° R

° AEHE-

SECTION

23.1 NEFZE—RFEERY

WIARM
° RBEFHE;
° A,
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2E;

3=

A

HEESE -

JEH

SECTION

23.2 /B ERT
BEARERT

R

EPN I

THERRES) o

QRE:

RIBLEFE

EBD LI ;
ERBERRRE

RESHER o

SECTION

23.3 AEAH#REY
ANFERTLL :
EIESEERE 1D 5

EnRHEERE ;
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o IRfeRIHES o

BABBRANERTRIRERRE ° FEFBRMIRESE -

SECTION

24.1 XENE R

° RUAIS

° 1B

o imEe;
o B
© BR;
o REEEH o
SECTION

24.2 FHEH

° £,
o I
° X%,
° IR

SECTION

24.3 FEAIEH

BIREDX * MEIRRIMHER o
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SECTION

24.4 AN E R

FRER ~ MEHIBHAER ©

SECTION
24.5 435ciR3e
HEAR(ERIELE MR 5| BRRAS ©

SECTION

25.1 Frame and Geometry Service

=
° {f,
® mesh;

® occupancy ;

® pose;

® covariance °

SECTION
25.2 Entity Registry
B

© B5;

o P ;

o MR ;
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° EiEEMERE -

SECTION

25.3 Zone and Topology Service

SECTION

25.4 Relation,“Scene Graph Store

SECTION

25.5 Event and Provenance Journal

append-only B4R o

SECTION

25.6 Governance Graph

HEPR ~ 7849 ~ 425T ~ BXSEA] fencing ©

SECTION

25.7 Affordance Engine
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R

° B,

° "t

o tH;

° IR
sSTEAIEETTE) o
SECTION

25.8 Prediction Branch Manager

EIEEL HRARENREEDIX

SECTION
25.9 Epistemic and Conflict Manager
B

© ARE;

o B ;

© BE;

© KA

o @A

SECTION

25.10 World Epoch Authority
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YR SAEFS AT KRR AT TH SRR S

SECTION

25.11 Perspective and Access Service

IRIRUERS ~ 1E75 « [RALAAD IP EER/NMESRYIA o

SECTION

26.1 JAREEH

‘ 1A 17 BEEWE? B2 ? HEE?

SECTION

26.2 SEHE

‘ HME E AR ZE LA REBEE N RIRIR AR FERIRT ?

SECTION

26.3 ;RIEEH

‘ BB o SRANFR A S0 SF R S 7E cell-B #TER 2

SECTION

26.4 BTN

‘ EEMREREBHLEER - RENRRFH?
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SECTION

26.5 R=E

o

ok

R microscope-01 B4R ° MPLEAEFE B 2KZE microscope-02 ?

SECTION

26.6 FNEEES

ML= BRI RV B BB EHAR 2

SECTION

27.1 &

° —fERUAIL ;

° —EREHMEL ;

° —fERE;

o —EEAL;

° =fA&k ;

° AEHEHRFIMNIA;
° —RAERES

° —fEEHTRRAL o

SECTION

27.2 1538

Neo.K X EveMissLab - STDI-09 55/71 - https://thisoneisneok.com



® ROS2tf2 tE#REEAE ;
* %1k 3D scene graph ;
® Entity Registry ;

® EventJournal ;

® Governance Graph ;
® Affordance Engine ;

® Prediction Branch ;

® World Epoch °

SECTION

27.3 7%
°* RAEARE,;
°  B{p¥E

°  MEE;

° BUAR#E,
° BIEEAE ;

e A,

°  ANEhEBE;—EWHT

° REBAT—F;

o i ;

* [E% EML-CF 54 ©
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SECTION

27.4 FEEA

TEHEIETE
° tfER,
°* QRHREBEMHESE,

° PREFEBRUBERN ;

°© BIBERTH ;
o IBEUERTAISHMARN
© SEF(HED

° HRLTRY -

SECTION

27.5 REIhIERM

° B R BRAESSKERES
° BREBEMEREHFLE ;

° HERAEEBHSEARITHE ;

° HRBEEARTARA

° BRADXABEMEERE

° HUBLEBEmREERER ;
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° EMTERREAEIBESE

° ANENAREMREXMALT -

SECTION

28.1 &fa]

h=111'g

REE 5

°* EfiI
® transform —2% ;

° F,

SECTION

28.2 51{n

® jdentity precision,“recall ;

[ ]
o
1
=]
op
S
H

He
Ri
)
i

° BptRiERsRE o

SECTION

28.3 FAfR
® scene graph relation accuracy ;
° T,
* RE—;

° {EFFRFBIERE
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SECTION

28.4 SRR RE

° EEZRAER
° BHAERIHMGER ;

° RIKEREE ©

SECTION

28.5 Affordance

o EHUTHEER ;
o SHRAN;
o SHISIEAE;

o HBMHEEK o

SECTION

28.6 FEiAI

° ZWTRARE ;
° WpE—EIE

° {EFSHERME

SECTION

28.7 R0
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° AR ;

[=]

° SEREE,

* AINTA

o

il

SECTION

28.8 K5

o BHTEEE;
o IR-RFES;
o BB

°  IHEHERE o

H1 : ZEiH SRR LS —15 R E SRR ERIERIER

IIARE ~ #R ~ FHMDAARRER > SBRYIESERTE o

SECTION

H2 : BERURAENIRE BBHEE

EIEEESMTRES ST ° /RE UNKNOWN EFFERS ERRIEE > EEME= -

SECTION

H3 : Affordance ErRI[&EiRE9D =

REREHBERARTITE > BIEERTBURESEEEERN
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SECTION
H4 : TR 2 IREE PR R EMIEE SRAEHESR
IERISE B REEEE A committed world ©

SECTION

H5 : S E VWUQ RSB RIE T BHE
RIS RO AR B AR o

SECTION

H6 : KIFERSFHIRAFTERERE

H7 : iR R AP RRE B R/ MER AR BT L ETHHEE

RERHAMNRAEHEEE o

SECTION

H8 : 5340 e AEPE LE R FEEARRERIEFS BT

SECTION

HY : R RIEBE S RIERE > HARFEMM committed state

SECTION

H10 : FF{EA%S « FERELAIERMER ° FieSER N
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ERERANRE > ARBRAEEARMT  TEREE -

SECTION

30.1 SRR AT REM e EE I 4R

SWM REERFEFSERT ~ AT R BURENEL D o

SECTION

30.2 ZRIRENEINIETEE

==
Lzl

i

o« B
© A
o B,
© @5
-
SECTION

30.3 BfRERHUS—
REGES (22 MR (%) (AL EERE o
SECTION

30.4 S H R IERIE L ST 2 AR

SECTION

30.5 EHMREAREATE

ik
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HIRAIS ATy R F I o

SECTION

30.6 MIEREMRIGEF R H 8

REMFTESERNR -

SECTION

30.7 ASBISTA B BRI A RS

SECTION

30.8 BPBFIERE

AEE - BN KIRE A SEA E S BB RDRFZER] o
KREAER !

° SWMEEHR;

° hRUFBEUZ2HARE ;

° HUBEFREEE

° IGRERTEVRAAIEER ;

° LR RENYIETRRIERE ;

° BESELFNEERNT

* FRETHEEMEEREEI

°* W3CPROVEEEEERENEER ;

® OpenUSD ATE#EMAREEHERIE ;

° thAREH ~ RERRE ;
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* Affordance R¥IREEEE ;

° RERAERBEEMAER;

°  ANIEERRAKIELLRURISSIERE ;

o HRERAUERTIREALRED ;

° RANZEAIUBBRRAYIEEE o
AR HFHRARTE > T—RiFREE :

EML-CF EEMISES ° 20{/7E SWM ~ SPR ~ OSF #1 PCD FF R BR—EEE—5
B EENESBEMERIR?

FLEEE 10 B4 -

AFEEIT
® Hypothesis Contract ;
® Experimental Design Agent ;
® Feasibility Compilation ;
® Simulation Gate ;
® Physical Execution ;
® Evidence Evaluation ;
® Failure Learning ;
® Concept Revision ;
® [P Routing ;

® Human Scientific Oversight °

HREURERINHER  F—EETE2EARMLR > M2
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AAEZESBECERWN  WEM - #ERH ~ BREY > URIETVKGERIE SR o

IERE{Et FARB RN ERIBFIA BB E — SRR ° 2L

(% 1m

+

)

FEFR

+

Affordance

+

&R

+

i)
HEBRESHSA o

HIZOBRERE :

[BARFNRER

(ERAEFNEE]

(R E L ERE]

(FIREREFRA#EITH]
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HIFABEEAEFER > AREOE MMREMAERF) > BLADOE !
° BAMMEREE;

° EIEMEHE

° FEBIH;

°  FHEAGHREY ;

°  BREEMTTARAD ;

° FHEEETE

° MREATENIREATT ;

© WEEBEEERE -

Ak -

[ttt FRARE

IR B UAREEES | A ~ H5E © TRAIER I RIYIE M 57 5240]

® Rosinol, A. et al. 3D Dynamic Scene Graphs: Actionable Spatial Perception with Places, Objects, and

Humans. Robotics: Science and Systems, 2020.

arXiv:2002.06289.

® Rosinol, A. et al. Kimera: From SLAM to Spatial Perception with 3D Dynamic Scene Graphs. The

International Journal of Robotics Research, 2021.

arXiv:2101.06894.

® Chang,Y. et al. Kimera-Multi: A System for Distributed Multi-Robot Metric-Semantic Simultaneous

Localization and Mapping. 2020.

arXiv:2011.04087.

® ROS 2 Documentation. About tf2.
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https://docs.ros.org/en/galactic/Concepts/About-Tf2.html

Pixar Animation Studios. Universal Scene Description,”OpenUSD.

https://openusd.org/

OpenUSD. Introduction, Core Specification, Terms and Concepts.

https://openusd.org/release/intro.html

W3C. PROV-0: The PROV Ontology. W3C Recommendation, 2013.

https://www.w3.org/TR/prov-o/

W3C. PROV-DM: The PROV Data Model. W3C Recommendation, 2013.

https://www.w3.org/TR/prov-dm/

NIST. Digital Twins for Advanced Manufacturing.

https://www.nist.gov/programs-projects/digital-twins-advanced-manufacturing

Lu, Y. et al. Manufacturing Digital Twin Standards. NIST, 2024.

NIST. Towards a Digital Twin of a Robot Workcell: Standards and Methods. 2024.

Assran, M. et al. V-JEPA 2: Self-Supervised Video Models Enable Understanding, Prediction and
Planning. Meta Al, 2025.

NVIDIA. Cosmos World Foundation Model Platform for Physical Al. 2025.
NVIDIA Cosmos Lab. Cosmos 3: Omnimodal World Models for Physical Al. Technical Report, 2026.

Khetarpal, K. et al. Affordances Enable Partial World Modeling with LLMs. 2026.

arXiv:2602.10390.

Zhang, Q. et al. AGWM: Affordance-Grounded World Models for Environments with Compositional
Prerequisites. 2026.

arXiv:2605.06841.

Zhang, Z. et al. Occupancy World Model for Robots. 2025.
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arXiv:2505.05512.

® Neo.K “Aletheia. Oversoul Station Fabric : EE L -~ # 8k E#tuEMN 2B 5488,

® Neo.KAletheia. FFEMIEIEIEHIE : Al MMEIMEHR « ERIL R 2 EF—EYIER 2.

® Neo.KAletheia. EEZEMIEER A  IEEFLAGEEIYIF « BEIR © IHREEITENAUGEE.

® Neo.KAletheia. RREHE « #th75 BIGHEENEABHREH R,

® Neo.K Aletheia. BRFEER : AR - BH - ABHEBREBERESILE.

entity:
id: ""
type:
names: []

nn

physical: true
geometry:
frame: ""
pose: null
covariance: null
mesh: null
state: {}
policy_tags: []
digital_representations: []
identity:
status: "PROBABLE"
identifiers: []
confidence: 0
provenance:

created_by:
created_at: ""
evidence: []
relation_assertion:
id: ""

subject:

predicate: ""
object: ""
epistemic:
state: "OBSERVED | MEASURED | DECLARED | INFERRED |
PREDICTED | SIMULATED | COMMITTED | DISPUTED | STALE"
confidence: 0
uncertainty: null
timing:

asserted_at: ""
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valid_from:

valid_until: null
world:

epoch: ""

scope: ""
provenance:

source_agent:
source_activity: ""
evidence: []
affordance:
id: "

actor:

action:
target: ""
preconditions:
capability: []
geometry: []
material: []
authority: []
safety: []
world_freshness: []
effects:
expected: []
forbidden: []
evidence_required: []
confidence: 0
prediction_model: ""
valid_until: ""
counterfactual_branch:
id: "
parent_world_epoch: ""
action_sequence: []
model:
id:""
version: ""
class: "physics | video_world_model | rule | causal | statistical"
predicted_world_delta: []
uncertainty: {}
failure_modes: []
evidence_status: "SIMULATED"
committable: false
world_conflict:
id: "
subject: ""

predicate:
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assertions: []
risk:
decision_blocking: true
affected_tasks: []
affected_zones: []
reconciliation:
required_observations: []
proposed_resolution: null
authority_required: ""
status: "OPEN"
evidence: []
world_epoch:
id: "
domain_id: ""
sequence: 0
created_at: ""
governance_epoch: 0
committed_assertions: []
revoked_assertions: []
unresolved_conflicts: []
scope: []
dependency_hash: ""
signature: ""
perspective_view:
consumer: ""
task_id: ""
world_epoch: ""
visible_layers:
- geometry
- entities
- relations
- affordances
hidden:
- personal_data
- restricted_ip
- unrelated_zones
freshness_requirements: {}
authority_scope: []
OSF
LhEG ~ BB EA/RERER A
4
PCD
PERF ARG B R 75
4
SPR
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4

DFC

REPR ~ JRIRATTTEUR I
I

HLF

RIS _E AR RS B SR A

0

N7 SWM

Heqa] ~ MR8 ~ &1 ~ = - R ~ Affordance ~ TERISAFRRIEREH R
4

F10E
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