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1. Executive Summary

The current generation of artificial intelligence has mastered language, code, and imagery. Yet these
models remain disembodied brains—powerful in digital spaces but unable to act in the physical world.
Physical Al (also called Embodied Al or Robotics Al) is the next frontier: systems that understand gravity,
friction, mass, and contact physics, and can reliably control real robots.

Nepher Robotics is the pioneer platform that turns NVIDIA’s world-class stack—Omniverse, Isaac Sim, and
Isaac Lab—into production-ready robotics Al that spans training in simulation through transfer to physical
hardware. Through open competitions, standardized environment assets, decentralized evaluation,
enterprise delivery, and sim-to-real pipelines, Nepher closes the gap between fragmented proprietary tools
and widespread industry adoption.

Our mission is simple: make the path from prototype to deployed robot on real hardware measured in
days, not months. We achieve this by combining high-fidelity simulation, open reproducible benchmarks,
community-driven innovation, sim-to-real transfer, and a unified platform that serves engineers, researchers,
and enterprises alike.

Key Outcomes for Robotics Teams

* Deployable trained policies validated against hidden benchmarks

« Full Isaac Lab External Projects ready for retraining, inference, and hardware transfer
» Standardized OpenUSD environments via EnvHub

* Independent, stake-weighted evaluation on Bittensor Subnet 49

« Sim-to-real packages and enterprise credentials for physical deployment

¢ Simulation-verified talent discovery

2. The Challenge: Why Robotics Development Is Stuck

Robot simulation is already proven at organizations such as NVIDIA and Boston Dynamics. Yet the tooling
remains locked inside proprietary walls. Smaller robotics teams without large simulation budgets have no
standardized way to train or benchmark a policy before it touches expensive physical hardware.

The ecosystem is still young and fragmented. Common pain points include:

» Asset sprawl — Environments, robots, and policies live in incompatible formats and siloed repositories.
» Unverifiable benchmarks — Closed evaluation makes it difficult to trust leaderboard results or
reproduce scores.

« Slow iteration — Building robust sim-to-real pipelines from scratch routinely takes months of
engineering effort.

e Talent discovery — Hiring remains based on resumes rather than demonstrated simulation
performance.

» High cost of failure — Policies that look good in narrow scenarios break the moment real-world
conditions change.
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The result is a structural bottleneck: teams know what the robot should do, but lack a reliable, reproducible
path to a strong policy without standing up an entire internal reinforcement-learning organization.

3. The Nepher Solution: Production-Ready Robotics Al

Nepher Robotics serves as the central hub for robotics engineers, competitive builders, and enterprise
clients. We believe the fastest path from prototype to deployed robot runs through six pillars that span
simulation, competitive training, and real-world transfer:

1. High-fidelity simulation — Built on NVIDIA Omniverse (Isaac Sim 5.1+, Isaac Lab 2.3+) with PhysX
and RTX rendering for photorealistic, physics-accurate digital twins.

2. Open, reproducible benchmarks — Tournaments and EnvHub deliver standardized environments so
every participant trains and evaluates against identical geometry.

3. Community-driven innovation — Hackathons explore new robot task genres; tournaments optimize
policies for fixed benchmarks.

4. Production asset distribution — SimStore publishes winning policies, full Isaac Lab External Projects,
and environment packages as open, deployable assets.

5. Sim-to-real transfer — Policies and packages are designed for deployment on physical
hardware—validated in simulation, then transferred and verified on real robots.

6. Unified access — A single Nepher Account and one CLI (nepher-cli) tie authentication, downloads,
submissions, and evaluation together.

Everything we ship—policies, inference code, environment bundles, evaluation configs—is validated in
NVIDIA Omniverse and prepared for hardware deployment. The product is not the blockchain; it is the Al
assets the tournaments create, ready for sim-to-real transfer.

4. Platform Architecture & Core Products

All products share a single Nepher Account for authentication and API keys. The core platform is unified
under nepher.ai (Tournament, EnvHub, Hackathons, Enterprise, and more), with SimStore available as a
dedicated marketplace. The platform comprises these integrated offerings:

Product Role

Tournaments Policy optimization competitions that produce open, deployable Al assets
nepher.ai/tournament (trained policies + full Isaac Lab projects).

EnvHub Standardized Isaac Lab / OpenUSD environment bundles for fair training and
nepher.ai/envhub evaluation (public + hidden benchmark tiers).

SimStore Marketplace for simulation environments, agents, and tournament-winning
simstore.nepher.ai packages—accelerating community learning and enterprise PoCs.

Hackathons Time-boxed innovation events that explore new robot task genres (e.g., kitchen
nepher.ai/hackathon humanoids, off-road navigation).

Enterprise Custom challenges, Nepher-Verified credentials, talent discovery, and private
nepher.ai/enterprise sim-to-real pipelines for robotics companies.
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Nepher CLI Unified command-line access to all platform services: downloads, submissions,
pip install nepher-cli self-evaluation, and account management.

What Tournaments Produce

Each completed tournament ships three concrete, production-ready assets:

e Trained control policy — Learned weights (best_policy.pt) that map observations to robot actions, plus
training metadata and optional JIT/ONNX exports.

* Isaac Lab External Project — Full NVIDIA-standard repository containing task modules, training scripts
(RSL-RL), inference play scripts, and project scaffolding so anyone can retrain, evaluate, or deploy.

* Environments — Public scenes for training and self-evaluation; hidden benchmark scenes used only by
validators to prevent overfitting and ensure generalization.

5. Decentralized Physical Al: Trustworthy Evaluation

Robotics benchmarks fail when evaluation is opaque. Centralized leaderboards can hide dataset leakage,
inconsistent environments, or unreproducible scoring. Nepher solves this by design through Decentralized
Physical Al on Bittensor Subnet 49.

Independent validators score every submission inside isolated GPU sandbox containers running Isaac Lab.
Scores are aggregated via stake-weighted averaging. The result: when a policy ranks #1, the community
can clone the repository, download the EnvHub scenes, and reproduce the score.

Core Guarantees

» Multiple independent validators run the same open-source eval-nav harness in headless Isaac Sim.
« Stake-weighted score aggregation makes collusion economically expensive.

» On-chain eligibility snapshots lock who can be scored before evaluation begins.

 Hidden benchmark environments are activated only during the official evaluation period.

» Open-source evaluators let participants self-test with identical configs before submitting.

Bittensor provides the decentralized coordination layer; the product that matters is the set of deployable Al
assets that emerge from competition. Rewards are paid in TAO, and the CLI handles submission
signing—engineers do not need deep Webh3 expertise to compete.

6. Enterprise Value Proposition

Nepher is built for the teams shipping robotics in the real world—manufacturers of quadrupeds, humanoids,
manipulators, and autonomous mobile robots who need strong, reproducible policies without building an
internal RL lab.

From Idea to Deployed Agent — Six Steps

1. Define Requirements — Submit specifications or simply describe the goal in natural language.
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2. Rapid Prototyping — Preliminary simulation using nearest-match assets proves concept feasibility
immediately.

3. Concept Review — Analyze initial training data and simulation behavior to confirm direction.

4. High-Fidelity Modeling — Exact-match digital twins of custom hardware and physical environments
are engineered.

5. Precision Training — The policy is re-trained inside the bespoke environment for optimal real-world
accuracy.

6. Deployment — Download the finalized Sim-to-Real agent and validate it on physical hardware.

Enterprise Capabilities
* Sponsor custom challenges — Host Nepher-operated tournaments or hackathons on hard robotics
environments, then hire the builders who solved them.

* Nepher-Verified credentials — Independent simulation benchmarks for robot hardware and policies,
with public registry, verification IDs, and downloadable PDF certificates for buyers and partners.

» Simulation-verified talent — Hire engineers whose skills are demonstrated through complex,
reproducible simulation challenges rather than resumes alone.

» Enterprise-grade security — Custom requests execute asset design and training in-house under NDA
with air-gapped security protocols.

» Natural-language workflow — Skip complex Isaac Lab configuration; describe the goal in plain English
and jump straight to training.

7. Technology Stack & NVIDIA Alignment

Nepher Robotics is built natively on the NVIDIA Omniverse platform—the open, GPU-accelerated
foundation for robotics simulation, digital twins, and Al training. We complement and extend NVIDIA’s
robotics stack; we do not replace it.

* Isaac Sim — Open-source robotics simulation application providing GPU-accelerated physics, RTX
rendering, sensor simulation, and ROS 2 integration.

« Isaac Lab — Mature learning stack for reinforcement learning, imitation learning, and sim-to-real
transfer. Every Nepher tournament task is structured as an Isaac Lab External Project.

* OpenUSD — Versioned, reusable scene libraries via EnvHub ensure environment consistency across
training and evaluation.

Nepher is an active member of the NVIDIA Inception Program, unlocking advanced compute resources,
technical support, and global co-marketing as we scale tournament and validation infrastructure.

8. Competitive Differentiation

Most platforms stop at simulation tooling. Nepher goes further by turning competition into trustworthy,
production-ready assets designed for transfer to real hardware:

Dimension Traditional Approach Nepher Robotics
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Evaluation

Assets

Environments

Talent

Enterprise path

Trust signal

Centralized, opaque leaderboards

Isolated demos or proprietary weights

Incompatible formats, siloed repos

Resume screening

Months of internal RL pipeline work

Vendor self-certification

Decentralized, stake-weighted, fully
reproducible

Open policies + full Isaac Lab External
Projects

Standardized OpenUSD via EnvHub (public
+ hidden)

Simulation-verified performance data

Natural-language request — trained agent
in days

Independent Nepher-Verified credentials

9. Getting Started & Call to Action

Whether you are a robotics engineer looking to compete, a researcher seeking reproducible benchmarks, or
an enterprise needing a production policy, Nepher provides a clear entry point:

Role Start Here

Compete (train & submit)
Download environments
Browse winning assets
Enterprise / custom tasks
Join the community

CLI access

Miner Guide — nepher.ai/tournament

nepher.ai/envhub or npcli envhub download

simstore.nepher.ai

nepher.ai/enterprise or contact@nepher.ai

Discord ¢ docs.nepher.ai * GitHub (nepher-ai)

pip install nepher-cli

For robotics companies: bring a real robot task. We turn it into an Isaac Lab environment and run a
tournament that produces a deployable policy. The first strategic partners can have the tournament
sponsored at no cost when the task is sufficiently valuable as a public benchmark.

10. About Nepher Robotics

Nepher Robotics is a robotics Al company founded by robotics engineers and Al researchers. We train
policies in high-fidelity simulation and deliver them for real-world deployment. Headquartered with a global
remote footprint, the company is an active member of the NVIDIA Inception Program and operates Bittensor

Subnet 49 as the coordination layer for decentralized evaluation.

Our values are straightforward: Innovation First, Community Driven, Production Ready, and Open &
Accessible. We democratize robotics development through tournaments, hackathons, sim-to-real pipelines,
comprehensive documentation, and a platform designed for real-world deployment at enterprise scale.
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Bring your vision to reality.
From simulation to real robots — production-ready policies, faster.

nepher.ai » contact@nepher.ai « docs.nepher.ai

© 2026 Nepher Robotics. All rights reserved. NVIDIA, Omniverse, Isaac Sim, and Isaac Lab are trademarks of NVIDIA
Corporation.
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