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THE CONVERGENCE PRINCIPLE // WHY ORIGIN DATUM:
The name Origin Datum defines the mathematical, physical, and cartographic architecture of our enterprise: the necessary convergence between the invariant
reference frame from which coordinates are reckoned (the Origin, O = (0,0,0) ∈ ■³) and the empirical sensor observable from which physical reality is captured (the
Datum, d = ■(s) + n).
“An Origin without a Datum is an empty grid. A Datum without an Origin is meaningless noise.”
By uniting physics-informed Bayesian inversion with precision geodesy, we reconstruct contiguous physical reality across Earth and space.

MATHEMATICAL INVERSION CONSOLE: s■ = argmax_s [ P(d | s, O_ref) · P(s) ] = argmin_s [ ½ ■d − ■(s)■²_Σ■¹ + ■(s) ]

1. Executive Summary: Who We Are & The Epistemic Manifesto
Origin Datum Technologies Inc. is an independent advanced computational research institute and spatial-intelligence organization. We develop computational
architectures, inverse reconstruction algorithms, and unified coordinate manifolds to map physical environments where direct observation is fragmented, occluded,
or fundamentally denied by nature.

We reject the artificial divide between downward planetary remote sensing and upward astronomical cartography. Physical observation denial occurs across all
scales: interstellar dust concealing the Galactic Zone of Avoidance (ZOA), dense clouds and storm fronts blinding optical satellites during disaster crises,
kilometers of rock obscuring lithospheric faults, and cryogenic ice shells concealing outer ocean worlds. Where conventional commercial platforms resort to
generative AI hallucinations, Origin Datum treats observation gaps as well-posed physical inverse problems governed by forward measurement operators,
selection functions, and explicit uncertainty bounds (±σ).

The Four Epistemic Invariants of Origin Datum:

• Zero-Hallucination Policy: Every inferred structure carries a quantified posterior error envelope; inferred geometry is strictly quarantined from direct sensor
returns.

• Air-Gapped Holdout Quarantine: All validation holdouts (e.g., MeerKAT Vela-SMGPS radio detections) are permanently isolated in automated CI exclusion lists
to prevent leakage.

• 100% Deterministic Reproducibility: Pinned dependencies, locked random seeds, and verifiable numerical execution pipelines benchmarked on cloud
architecture.

• Dual-Ledger Provenance: Master scientific preprints and derived catalogs are bound to cryptographic SHA-256 hash chains notarized across XRPL and EVM
ledgers.
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2. Foundational Philosophy, Visual Identity & Governance

FOUNDATION 01 // ORIGIN (GEOMETRIC ANCHOR) FOUNDATION 02 // DATUM (EMPIRICAL OBSERVABLE)

Etymology: Lat. or■g■ (source, beginning, root)
Formulation: O = (0, 0, 0) ∈ ■³, r'(t) = r(t) − r_O
Physical Role: In differential geometry and relativistic mechanics, the origin is the
invariant reference anchor from which metric tensors g_µν, velocity vectors, and
manifolds are reckoned.
Realizations:
• Celestial (ICRF3): Solar System Barycenter anchored to quasars.
• Terrestrial (ITRF2020 / WGS 84): Earth center of mass (0°, 0°).
• Cosmological: Comoving rest frame of the CMB dipole.
“The Origin is the invariant standard without which no empirical measurement can be
located.”

Etymology: Lat. datum (given, neuter of dare “to give”)
Formulation: d = ■(s) + n, d ∈ ■, n ~ ■(0, Σ_n)
Physical Role: The singular unit of empirical information given by nature to a sensor
across attenuation and noise: photon counts, SAR phase returns, astrometric shifts, or
seismic wavelets.
Realizations:
• Geodetic Datum (WGS 84 / GRS 80): Reference ellipsoid for GPS.
• Vertical Datum (Geoid / EGM2008): Equipotential surface h = H + N.
• Cosmic Observables: Multi-wavelength flux F_λ and 21-cm HI radio line.
“The Datum is the ground truth. Without data, mathematical coordinate frames remain
empty abstractions.”

RIGOROUS GEODETIC & CELESTIAL COORDINATE TRANSFORMATIONS CONSOLE:

• ITRF2020 ↔ ICRF3 Transformation: r_ITRF(t) = W(t) · R(t) · Q(t) · r_ICRF(t)

where W(t) is the Polar Motion matrix, R(t) is the Earth Rotation (UT1/GAST) matrix, and Q(t) is the Precession-Nutation

matrix (IERS Conventions 2010).

• Physical Height System: h(φ, λ) = H(φ, λ) + N(φ, λ), N(φ, λ) = [ R / (4π γ■) ] ■_σ ∆g(φ', λ') S(ψ) dσ (Stokes Geoid
Undulation)

The Four-Step Scientific Method Sequence:

01 // OBSERVE
Measure what can be seen
across sensor passbands.

02 // RECONSTRUCT
Infer what observation misses
using Bayesian solvers.

03 // INTEGRATE
Connect fragments into a unified
coordinate manifold.

04 // EXPLORE
Turn understanding into
sovereign discovery & ops.

Institutional Governance: Scientific Advisory Council (SAC) Charter

Advisory Chair Scientific Mandate Regulatory & Epistemic Scope Audit Focus

SAC // ASTRO-01 Cosmological Cartography Independent audit of 2MASS, WISE, and DESI catalog harmonization and
infrared dust attenuation bounds.

Survey Provenance

SAC // MATH-02 Bayesian Mathematics Mathematical scrutiny of solver convergence, prior objectivity, and posterior
variance bounds.

Statistical Rigor

SAC // SENS-03 Earth & Orbital Sensing Validating SAR and optical ground-truth synchronization across planetary
surface corridors.

Sensor Fusion

SAC // NAV-04 Sovereign Systems Auditing degraded-GPS operational safety, dual-use defensive ethics, and
real-time positioning telemetry.

Mission Safety

VISUAL SYSTEM: COSMOGRAPHIC NEO-FUTURISM & CHROME INVARIANTS:
• Stellar White (#FFFFFF): The primary editorial canvas ensuring maximum readability and zero-blue loading screen invariant.
• Deep Space Navy (#070B18 / #0A1128): Solid computational consoles and mathematical formula blocks with Orbit Gold borders.
• Orbit Gold (#C5A869): Reconstructed cosmic filaments, telemetry indicators, and relational mathematical operators.
• Transform Decoupling: Isolate CSS centering transforms from motion physics; zero vanity badging or raw license strings in chrome.
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3. Core Computational Domains: Z-OBSCURA & The Inversion Sequence
3.1 Z-OBSCURA: 3D Probabilistic Atlas of the Zone of Avoidance (Paper: OD-ZOA-2026-002)
The Milky Way’s interstellar dust medium absorbs visible photons across |b| < 5° (A_V > 3.0 to > 30 mag), blinding optical astronomy to 20% of the nearby universe.
Origin Datum formulates a linear Wiener-filter inversion engine with 500 constrained Gaussian realizations over a 32³ grid (L = 400 h■¹ Mpc), conditioned on 55,877
Cosmicflows-4 peculiar velocities and 44,599 2MRS redshifts.

FIG 1A: Observed Sky Mask
Direct optical astronomy blinded by Galactic dust (A_V >

3.0 mag).

FIG 1B: Reconstructed Cosmic Web
Wiener-filter Bayesian inversion recovering hidden matter

fields.

FIG 1C: Combined 4π Reference
Unified all-sky coordinate manifold across 4π steradians.

CONFIRMATORY DOUBLE-BLIND HOLDOUT BENCHMARK (MEERKAT VELA-SMGPS):
• Holdout Dataset: 843 MeerKAT Vela radio detections quarantined from 39 Parkes HIZOA foreground objects in exclusion_list.parquet.
• Observed Density: δ_obs = 134.84 vs Monte Carlo null µ_null = 94.81 ± 20.28 (5,000 draws).
• Standardized Effect Size: Cohen's d = 1.97 (dimensionless null-σ units) | Empirical Significance: p = 0.0272 (136/5,000 nulls exceed obs).
• Exact Mass Conservation: ■δ■ = -2.05 × 10■■ | 3D V-Web Filament Continuity: 72.2% continuous bridges across Galactic midplane.
• Deterministic Cloud Benchmark: 11.99s execution on AMD EPYC (4 vCPUs, 8 GB RAM) with 111/111 unit & integration tests passing.

Multi-Wavelength Extinction & Deconvolution Matrix:

Regime Spectral Band Dust Extinction Behavior Operational Role in Pipeline

Optical 0.4 – 0.8 µm Severe: A_V > 3.0 to > 30 mag in Galactic Plane Establishes empirical obscuration boundary limit.

Near-IR 1.2 – 4.6 µm (2MASS/WISE) Moderate: A_K ≈ 0.11 A_V (90% dust penetration gain) Detects stellar backbone of early-type galaxies.

Radio HI 21.1 cm (1420.4 MHz) Zero: Dust transparent; bounded by Galactic confusion Doppler velocity line deconvolution down to b=0°.

Inversion Cross-Modal HMC Posterior P(δ | d) ∝ P(d | δ) P(δ)
Produces continuous 3D density field & error
bounds.

WIENER-FILTER, HMC & TIDAL WEB RECONSTRUCTION MATHEMATICAL CONSOLE:

• Wiener Filter Formulation: δ_WF(x) = S R† (R S R† + N)■¹ d, Prior S_ij = ξ(|x_i − x_j|; P_CDM), Noise N_ij = σ_v,i² δ_ij
• Constrained Realizations: δ_CR(x) = δ_WF(x) + S¹/² ω■ + S R† (R S R† + N)■¹ (d_rand − R S¹/² ω■)

• Hamiltonian Phase-Space: ■(p, δ) = ½ p■ M■¹ p + Ψ(δ), Ψ(δ) = ½ (d − R δ)■ N■¹ (d − R δ) + ½ δ■ S■¹ δ
• 3D V-Web Filament Tensor: T_αβ = ∂_α ∂_β φ, Eigenvalues λ■ ≥ λ■ ≥ λ■ classify Voids (0 > λ), Sheets, Filaments, and Knots.
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3.2 Multi-Frequency SAR Physics & Polarimetric Interferometry (ESA & ICEYE)
Origin Datum unifies high-resolution commercial Synthetic Aperture Radar (ICEYE X-band, 9.65 GHz) with institutional European surveillance (Copernicus
Sentinel-1 C-band, 5.405 GHz). By coupling electromagnetic scattering models with polarimetric eigendecompositions, we deconvolve ambiguous backscatter
returns into physical surface parameters with rigorous uncertainty bounds.

RADAR PHYSICS MATHEMATICAL ENGINE // MULTI-FREQUENCY FORMULATIONS:

1. Monostatic Radar Equation & Radiometric Calibration (σ■):

P_r = [ P_t G² λ² / ( (4π)³ R■ ) ] · σ■ A_res, A_res = [ c / (2 B_r sin θ_inc) ] · [ λ R / (2 L_a cos ψ) ]
σ_pq■ = [ ( ■|DN_pq|²■ − NESZ_pq(θ_inc) ) / K_cal(p,q) ] · sin(θ_inc)
Rough Surface SPM: σ_pp■(θ) = 8 k■ σ_h² cos■ θ · |R_pp(θ, ε_r)|² · W(2k sin θ, 0)
Wavenumbers: k_X = 202.24 rad/m (λ_X = 3.107 cm, ICEYE) | k_C = 113.30 rad/m (λ_C = 5.546 cm, Sentinel-1)

2. Electromagnetic Penetration Depth (δ_p) in Lossy Dielectrics:
δ_p = 1 / (2α) = λ■ / [ 4π √( (ε_r' / 2) ( √(1 + tan² δ_e) − 1 ) ) ] ≈ (λ■ √ε_r') / (2π ε_r'') (for tan δ_e ■ 1)

Dry polar firn (ε_r'=1.5, tan δ_e=1.5×10■■): δ_p(X) = 41.2 m vs. δ_p(C) = 73.5 m
Boreal forest canopy (ε_r'=18, ε_r''=5): δ_p(X) = 0.41 cm (leaves/twigs) vs. δ_p(C) = 1.48 cm (branches/crown)

3. Complex InSAR Coherence (γ) & Total Decorrelation Budget:
γ = E[S■ S■*] / √( E[|S■|²] E[|S■|²] ) = γ_thermal · γ_spatial · γ_temporal · γ_vol
γ_spatial = max( 0, 1 − |B_⊥| / B_⊥,crit ), B_⊥,crit = ( λ R B_r tan(θ_inc − α_slope) ) / c
γ_temporal = exp( − ½ (4π / λ)² σ_∆r² ), γ_vol = e^(i φ■) [ (m + γ_v) / (m + 1) ] (RVoG Model)

4. Polarimetric Eigendecomposition (Pauli Basis, T■, Cloude-Pottier H/A/■):

k_P = (1/√2) [ S_HH + S_VV, S_HH − S_VV, 2 S_HV ]■, T■ = ∑_{i=1}³ λ_i u_i u_i†, p_i = λ_i / Tr(T■)

H = − ∑ p_i log■(p_i) ∈ [0,1], A = (λ■ − λ■) / (λ■ + λ■), ■ = ∑ p_i α_i ∈ [0°, 90°]
Scattering: ■ < 42° (Surface Bragg) | 42° ≤ ■ ≤ 48° (Volume diffuse) | ■ > 48° to 90° (Dihedral double-bounce)

Quantitative Mission Comparison: ICEYE X-Band Constellation vs. Copernicus Sentinel-1 C-Band

Parameter ICEYE NewSpace Constellation (X-Band) Copernicus Sentinel-1 (C-Band) Inversion Synergy in Origin Datum

Carrier Freq. & λ 9.650 GHz (λ = 3.107 cm, k = 202.24 rad/m) 5.405 GHz (λ = 5.546 cm, k = 113.30 rad/m) Dual-frequency Bragg resonance extraction.

Spatial Resolution Spotlight: 0.5m × 0.5m | Stripmap: 3.0m × 3.0m IW Mode: 5.0m × 20.0m (14m equivalent) Building-scale damage vs. synoptic flooding.

NESZ Floor -18.5 dB (Spotlight) to -24.0 dB (Stripmap) -22.0 dB across 250 km swath Cross-calibrated radiometric SNR matching.

Firn / Ice Penetration 41.2 m (dry polar firn, ε_r'=1.5) 73.5 m (deep stratigraphy volume scatter)
Resolves near-surface crevasses vs. basal
layers.

Canopy Penetration 0.41 cm (foliage crown / small twigs) 1.48 cm (branches / understory) Vegetation volume decoupling via RVoG.

Revisit Performance < 1–3 hours (40+ microsats, 4 LTAN planes) 6–12 days (Sentinel-1A/C constellation) High-cadence dynamic assimilation.

Interferometric Phase Sensitivity & Persistent Scatterer InSAR: Because phase variance scales inversely with wavelength (σ_φ ∝ 2π/λ), ICEYE X-band delivers
sub-millimeter displacement tracking over critical infrastructure and bedrock, while Sentinel-1 C-band maintains temporal coherence across vegetated landscapes
over multi-week baselines. Origin Datum synthesizes both streams into a unified geodetic deformation tensor.
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3.3 Deep Cryogenic Ice Shell Radar Sounder Deconvolution (ESA JUICE & Europa Clipper)
ESA’s flagship JUICE RIME (Radar for Icy Moons Exploration, 9 MHz) and NASA’s Europa Clipper REASON (9/60 MHz) probe the subsurface habitability of
Ganymede, Callisto, and Europa. Origin Datum formulates advanced matched-filter pulse compression, thermal dielectric attenuation modeling, and 3D clutter
deconvolution to resolve the sub-ice conductive interface.

CRYOGENIC SOUNDER & BASAL REFLECTION MATHEMATICAL CONSOLE:

1. Pulse Compression, Range Resolution & Dielectric Loss Tangent:

s_tx(t) = rect(t/T_p) exp[ i 2π (f■ t + ½ K_r t²) ], y(τ) ≈ √(B T_p) sinc(π B (τ − τ■)) e^(i 2π f■ (τ − τ■))

∆r_ice = c / (2 B √ε_r') ■ ∆r_ice(9 MHz, B=1 MHz) ≈ 84.5 m | ∆r_ice(60 MHz, B=10 MHz) ≈ 8.45 m (ε_r' ≈ 3.15)
Loss Tangent: tan δ_e(T, f) = (A/f) exp(− E_a / k_B T) + B f^θ exp(− E_b / k_B T) + tan δ_salts, E_a ≈ 0.25 eV, E_b ≈ 0.58 eV
Two-Way Attenuation: L_att(H) = 2 ∫■^H [ 10π f √ε_r'(z) / (c ln 10) ] tan δ_e(T(z), f) dz, T(z) = T_surf (T_base /
T_surf)^(z/H)

2. Basal Power Reflection Coefficient (■): Liquid Ocean Decoupling vs. Silicate Bedrock:

■ = | ( √ε_ice − √ε_med ) / ( √ε_ice + √ε_med ) |²
• Subsurface Hypersaline Ocean (σ_ocean ≈ 3.0 S/m, ε''/ε■ ≈ 6,000 ■ 80 at 9 MHz):

√ε_ocean ≈ (1 − i) √( σ / (2ω ε■) ) ≈ 54.8 (1 − i) ■ ■_ice-ocean ≈ 0.936 (−0.28 dB)
• Silicate Bedrock Core (ε_rock ≈ 8.0, σ_rock ■ 10■³ S/m):

■_ice-rock = | (√3.15 − √8.0) / (√3.15 + √8.0) |² ≈ 0.0523 (−12.81 dB)
• Diagnostic Basal Decoupling Contrast: ∆■ = ■_ice-ocean − ■_ice-rock = +12.53 dB (Unambiguous Liquid Water Indicator)

3. 3D DTM Kirchhoff Surface Clutter Deconvolution:

I_subsurface(t, x) = ■■¹ [ { ■[ s_focused(t, x) − s■_clutter^DTM(t, x) ] · H_mf*(f) } / { |H_mf(f)|² + SNR■¹(f) } ]

FIG 2: Multi-Frequency SAR Backscatter σ■, JUICE RIME Synthetic Radargram (∆■ = +12.53 dB Basal Decoupling), and Ice Shell Attenuation Profiles

Instrument / Mission Carrier & Bandwidth Ice Vertical Res. (∆r) Depth Penetration Limit COSPAR Planetary Quarantine

ESA JUICE RIME 9.0 MHz (B = 1.0–2.8 MHz) 84.5 m (at 1 MHz chirp) Up to 9.0 km into cold ice
Cat III / IVb: P_contam < 10■■ (1,000
yr)

Europa Clipper REASON HF 9.0 MHz (B = 1.0 MHz) 84.5 m (deep sounding) Up to 15.0–30.0 km shell depth
Bioburden reduction & terminal impact
disposal

Europa Clipper REASON VHF 60.0 MHz (B = 10.0 MHz) 8.45 m (shallow high-res) Up to 3.0–4.5 km upper shell
Trajectory exclusion list verification
(N=10■)
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3.4 Coupled Bayesian Flood Inundation & Hydrodynamic Deconvolution (OD-EARTH2-001)
Severe weather emergencies generate cloud-obscured flooding where standard optical satellites fail. Origin Datum couples ICEYE X-band and Sentinel-1 C-band
radar observables with numerical hydrodynamic differential equations and real-time atmospheric priors to produce building-level water depth maps with ±0.10m
precision.

HYDRODYNAMIC BAYESIAN INVERSION & GRAPH CUTS CONSOLE:

1. Multi-Sensor Spatio-Temporal Joint Posterior:

P( s(x,t) | y, z, θ_atm ) = [ P( y | s, θ_atm ) · P( s | z, ∇z ) · P( θ_atm | t ) ] / P(y)
Observation Vector: y(x,t) = [ σ_vv,X■, σ_hh,X■, σ_vv,C■, σ_vh,C■, |γ_InSAR|, H, ■ ]■ ∈ ■■

Wind Likelihood: σ_water■(θ, u■■, ψ_w) = σ_specular■ e^(−4k² σ_h² cos² θ) + 8π k■ cos■ θ |R_vv|² W_Elfouhaily(2k sin θ, ψ_w;
u■■)

Flooded Vegetation Dihedral Bounce: σ_hh,flood■ = σ_veg■ + 4 |R_H|² |R_V|² σ_dihedral■ (■ > 60°)

2. 2D Saint-Venant Hydrodynamic Differential Constraints:

∂h/∂t + ∇ · (h u) = R_p − I_loss, ∂(h u)/∂t + ∇ · (h u ⊗ u) + g h ∇(z + h) + g (n_Manning² ■u■ u / h^(1/3)) = 0

Drainage Priors: TWI(x) = ln[ α_drain(x) / ( tan β(x) + ε ) ], h_HAND(x) = z(x) − z_nearest_drainage(x)

3. Markov Random Field (MRF) Energy Minimization & Max-Flow / Min-Cut Solution:

E(s) = ∑_{i} U(s_i ; y_i, θ_atm) + λ_HAND ∑_{i} Φ_HAND(s_i ; h_HAND,i) + λ_hydro ∑_{■i,j■} V_grav(s_i, s_j ; z_i, z_j)

V_grav(s_i=1, s_j=0; z_i, z_j) = µ_grav · max(0, z_i − z_j)² (Enforces gravitational non-perching of water)
s* = argmin_{s ∈ {0,1}^N} E(s) [ Solved via polynomial-time Boykov-Kolmogorov Graph Cuts ]

FIG 3: Multi-Sensor Hydrodynamic Flood Inundation Transect with High-Resolution DEM Coupling and InSAR Coherence Deconvolution

Flood Inundation Framework Inundation F1-Score False Alarm Rate (FAR) Vegetated Canopy Inversion Depth Uncertainty

Standard SAR Thresholding (Otsu) 0.682 ± 0.045 21.4% (wind / wet asphalt) Blinded (specular false negative) None (binary mask only)

Pure Deep Learning (UNet-SAR) 0.814 ± 0.032 11.8% (out-of-distribution) Uncertain (hallucinated edges) Uncalibrated confidence

Origin Datum Bayesian-Hydrodynamic 0.948 ± 0.012 1.9% (gravitational veto) Resolved via Dihedral α > 60° ± 0.10 m (calibrated)
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3.5 The Four-Tier OD-RSF Architecture & Multi-Physics Spatial Ecosystem
Our capabilities progress across four structured maturity tiers, formalizing the transition from raw heterogeneous sensor ingest to mission-critical decision support:

STAGE 01 // FORMULATION
DATA INTEGRATION

Heterogeneous sensor harmonization
across conflicting cadences.

STAGE 02 // FEASIBILITY
HIDDEN STRUCTURE

Constrained Gaussian realizations & Wiener
filtering with ±σ bounds.

STAGE 03 // PROOF
SPATIAL INTELLIGENCE

Scale-invariant topology: models cosmic
webs down to sub-meter terrains.

STAGE 04 // PROTOTYPE
APPLICATIONS

GPS-denied sovereign navigation and rapid
disaster response.

FIG 4: The Origin Datum Planetary Spatial Intelligence Ecosystem — Harmonizing orbital sensing, planetary physics, AI modeling, and mission operations.

Domain Initiative Physical Challenge Computational Inversion Method

Terra Profunda
Solid-Earth Geophysics

Subsurface lithosphere inaccessible below 12 km depth;
sparse seismic stations.

Joint inversion of Distributed Acoustic Sensing (DAS) over dark fiber,
broadband seismology, and GRACE-FO gravimetry.

Z-VLISM & Moonbridge
Heliopause & Cislunar

1D sparse sampling of heliopause boundary; cislunar
positioning and relay latency.

Voyager plasma boundary modeling and modular cislunar optical gateway
constellations connecting Earth and lunar surface assets.

Neutrino Systems
Planetary Tomography

Planetary core density unreachable by electromagnetic
probes; velocity ambiguities.

Energy-dependent terrestrial neutrino attenuation tomography using public
IceCube and KM3NeT event streams.

Controlled States & Tensions
Physical State Engineering

Effective-law engineering: relativistic geodesics (10■¹■
clocks), analogue black holes.

Epistemic audit of H■ (4.8σ tension), S■ clustering, dynamic dark energy
w(a)=w■+w_a(1−a), and Laniakea watershed displacement ∆B(x).
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4. Institutional Interoperability, Cryptographic Provenance & Strategic Roadmap
4.1 ESA Earthnet & ICEYE Constellation Technical Standards Matrix

Pillar / Architecture Integration Standard / Standard Format Origin Datum Implementation & Operational Verification

Copernicus Contributing Mission
(CCM) & ESA Earthnet

• ESA SAFE (manifest.xml, XSD schemas)
• Cloud-Optimized GeoTIFF (COG, OGC)
• STAC 1.0.0 (sar, proj, view exts)
• NetCDF4 / CF-1.8 (ACDD-1.3)

Hierarchical SAFE packaging; ZSTD lvl 9 + FP predictor (PREDICTOR=3) for
float32 σ■ (2.8x compression, >450MB/s throughput); HTTP Range sub-50ms
windowed extraction; 5th-order Hermite OSV orbit interpolation (<1cm
precision).

ICEYE NewSpace Interoperability • 40+ microsat constellation (570km SSO)
• Spotlight (0.5m) & Stripmap (3.0m)
• DDM Flood Insights REST/OpenAPI 3.1
• CloudEvents v1.0 mTLS webhooks

<1–3 hr mid-latitude revisit; 32x32 sinc coregistration (RMSE <0.02 px);
Atmospheric Phase Screen Kalman decoupling over persistent scatterers;
building-level depth ±0.10m coupled with 2D Saint-Venant shallow water
equations.

ESA JUICE & Planetary Protection • COSPAR Cat III / IVb Planetary Quarantine
• NASA/ESA PDS4 v1.20+ XML Archive
• NAIF SPICE Ephemeris Toolkit

Forward quarantine P_contam < 10■■ (1,000-yr horizon); SPK/CK/IK/FK
telemetry kernel sync; 3D DTM facet ray-tracing topographic clutter
deconvolution; Europa Clipper REASON dual-band cross-calibration.

Cryptographic Dual-Ledger
Provenance

• Merkle Tree Leaf: SHA-256(raw || meta)
• XRPL L1 Attestation (FBA, 3.5s finality)
• EVM L2 IDatumAttestationRegistry.sol

Deterministic Merkle root R_Merkle notarized via XRPL MemoType
'OD/SAR/MERKLE_ROOT/V1' (hex
4F442F5341522F4D45524B4C455F524F4F542F5631) and EVM EIP-712
structured notarizeBatch/verifyInclusion calls.

4.2 Master Publication Manifest & Cryptographic Hashes

Identifier Publication Title SHA-256 Checksum
Deterministic
Verification

OD-RP-2026-001 Hidden Structure From Weak Signals
6C6877E11F350BEC44EB7F906A148412C2BE271959F41B87
A7F12DF439297A1C

10 Sections • Foundational

OD-ZOA-2026-001 Z–ZOA: Probabilistic 3D Atlas of ZoA
2D9688D789D7EE4FCA9DB65C37C5638CB5C9D06E56C6092
F75B54904B076770B

12 Sections • Working
Paper

OD-ZOA-2026-002 Double-Blind Validation Study (Vela)
F618D3BBB6346A16F0CE4E13A806590E73DC743206D8DBA
459CB2AAABC6257CC

111/111 Tests • 11.99s
Cloud

OD-MS-CPS-001 Controlled Physical-State Engineering
A72A4DE42FA34B03A95F4C70DD5110F7FEF9B418F954A097
688AAECFBA68372E

15 Sections • 4 Tracks

OD-EARTH2-001 Deterministic Atmospheric Baselines
F1688601A796053409C4377803465E8D8533A26C37B1D26F2
006DAB367CDCE50

55 Tests • NOAA GFS S3

OD-SPEC-ESA-001 ESA & ICEYE Technical Dossier
33A8972EDF964990BE9ADE6F9F639FFE028ED9E43E4645C9
85BE315D0BD673EF

4 Pillars • Institutional

4.3 Strategic Roadmap & Operational Horizons

Strategic Horizon Core Objectives & Milestones Defensible Deliverables & Institutional Impact

PHASE 01
Foundational Inversion
[COMPLETED / VERIFIED]

• Formulate Z-ZOA Wiener filter and HMC solvers.
• Double-blind holdout proof against MeerKAT Vela-SMGPS
(d=1.97, p=0.0272).
• Zero-leakage quarantine boundary audits (18/18 passed).
• 100% deterministic test execution on AMD EPYC.

3D continuous cosmic web atlas across obscured 20% of universe;
master whitepaper suite published with SHA-256 and XRPL/EVM
receipts.

PHASE 02
Enterprise Platform
[ACTIVE 2026–2028]

• Deploy EO-OBSCURA for civilian protection in flood/wildfire
zones.
• Full ESA Earthnet / Copernicus Contributing Mission SAFE & COG
integration.
• ICEYE constellation real-time API streaming & hydrodynamic
routing.
• Strategic enterprise alliances (UMATTR, Career Circle).

Operational real-time disaster decision support under complete cloud
cover; sub-decimeter flood depth mapping; sovereign celestial
positioning.

PHASE 03
Sovereign Foundation
[HORIZON 2028–2032+]

• Continuous 4π Spatial Foundation Model uniting Earth and
Universe.
• Autonomous spatial telemetry synchronization (orbital, DAS,
deep-space).
• Outer solar system radar sounder integration (ESA JUICE /
Clipper).
• Relativistic optical clock networks for sovereign geodetic datum
locking.

The global reference standard for spatial intelligence; scale-invariant
coordinate manifold operating seamlessly from planetary sub-meter to
cosmic gigaparsecs.

THE ARCHITECTURAL MANDATE:
“An Origin without a Datum is an empty grid. A Datum without an Origin is meaningless noise. By uniting invariant reference frames with empirical sensor signals through
physics-informed inversion, Origin Datum illuminates what lies beyond what we can see.”
Origin Datum Technologies Inc. • Zhane Daye, Founding Research Lead & Systems Architect • origindatum.space
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