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Want an autonomous patrol robot?

Today, you source a library — or build it yourself — for every one of these, then wire them

together by hand:
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® © 0 {1
Autonomous Navigation Vision & Perception Al Model Nodes API Integrations
path planning & control detect & classify deploy & serve models external services
Alerts & Alarms Session Memory Reporting Operator Comms
trigger & notify recall across runs summarize & log two-way messaging

im ® 7 <>
User Interface Failure & Fallbacks Workflow Logic Glue Code
dashboard & controls recover & retry orchestrate the mission wire it all together

Thousands of lines of glue code - months of R6D and integration — redone for every robot, every use-case.
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ROS gave robots a nervous system.
EMOS gives them a brain.

Every general-purpose robot today ships as a hardware island: locked, fragmented

software, zero portability, months of integration per use-case.

Today — ROS nailed messaging, drivers and brought standardization to robotics. But the
application is still a patchwork of launch files, custom nodes and per-robot glue, re-plumbed for
every robot and every use-case. Zero app-level portability.

The problem isn't integration code. It's the absence of a runtime where perception, reasoning,
navigation, manipulation and memory compose as first-class primitives.
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E m os Recipe (App) one file - pure Python - auto-UI

The open-source operating MOS THE UNIVERSAL RUNTIME
system for PthiC&' Al. EmbodiedAgents Kompass

intelligence navigation

A single runtime for

general-purpose robot
programming.

Sugarcoat architecture - underpins the layers above

Hardware Abstraction Layer

Robot plugin

§? 100% Open Source ROSZ EMOS is built on ROS2 o0s = HOBES = TOFECS

© MIT Licensed

ROS 2 driver VVendor SDK

or
: native ROS 2 interface direct - no ROS required
@ Native ROS2 ’ |

A ::: ROSCon FR Sensors + Actuators quadruped humanoid AMR
. eeeo Paris



EMOS Recipe Primitives

01 Compose the graph

® Component & Topic A Launch
A reusable unit of capability: a controller, an LLM, a A typed stream that wires components together. ROS52 Bring the whole graph up. High-level system
nlanner. Topic. Data Freshness. Plugin Stream. configuration.

02 Adapt at runtime

47 Event > Action (& Fallback Ar  Monitoring
A condition on any stream or any An executable with dynamic behavior Component-level recovery mechanism Live health & system orchestration.
internal state. that fires when an event or a failure for handling failures.

state triggers.
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Components Catalogue

Vision detect & track VLM vision-language Mapping [ocal/Global
< Vision & Perception
Speech TTS/STT listen & speak

O Fleasoning & FIDuting LLM text reasoning Semantic Router route by intent
;3’ Planning G Memorg Cortex agentic task planner Embodied Memory spatio-temporal recall
Planner global path - OMPL Controller GPU-Accelerated
Movement, Control & . ‘ : -
@ . . Drive Manager safety & recovery Motion Server command arbitration
Manipulation
Vision Follower RGE-[ following VLA vision-language-action
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Events, Actions & Fallbacks

Jind a condition to a behaviour — and let components recover themselves, not crash.

4; Event > Action G | Fallback

A condition that fires the moment it becomes The behaviour that runs when an event Self-healing when a component's health
true. triggers. degrades.
v Topic events v Component control v Four health levels
"battery.msg.data < 20.0" start + stop - restart - reconfigure algorithm - component - system
v Internal-state events v System & ROS calls v Handlers by failure type
any bool callable, polled publish - service - action - log on_algorithm_fail - on_system_fail
v Logic gates v Any Python callable v Retry & escalate
compose with & | =~ Action(method=..) max_retries - ladders - on_giveup
v Smart triggers v Live data injection v Process respawn
on_change - debounce - data_timeout args bound to topics at runtime Launcher.on_process_fail(max_retries=3)
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Auto-generated custom Ul with every Recipe

Components Settings Visualize &

>>> Log Started ...

navigate_to_goal '’



http://drive.google.com/file/d/1xvyMdLwPl4l0MbITBifLqqWH4GeJ0nGa/view

EMOS zero-touch dashboard

¢ I"I..IggE!d—jUI"IIpEI' Q1 Search recipes & actions

rugged-juniper

% generic device

Conversational Agent E Friendly Interactive Conversati... 2 Run Sensors Test

An advanced recipe that equips the robot with a A conversational recipe that enables robots to greet Made for launching all the robot sensors without any
multimodal conversational interface for natural people in their environment and answer contextual additional functionality
NumMan-robot iInteraction.... IquEStIDHE Lsing mu timodal Al... Lise this "":'iF”“ for Timriw:_] your hardware or -Z:E:h'l'ij'-'_l

agent millm speech vision millm speech

[> Run Details [> Run Details

sensors_test

[ ] finished




EMOS zero-touch dashboard

® rugged-juniper

System

dev

{8} System emlls —rgm—

pixi fi 3
jazzy § ‘
Linux/amd64
aht
/home/ahr/emos/recipes
/home/ahr/emos/logs DeepRobotics
Lite3
lite3 plugin:Lite3Plugin

plugin
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A Look Under the Hood

The technology that makes EMOS fast, aware and agentic.

——
—

FAST AWARE

GPGPU Navigation Kernels Embodied Memory

Planning & control that run in real time on the GPU. Spatio-temporal memory the robot can query in
anguare.
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AGENTIC

Cortex

An LLM task planner that introspects, plans and acts.
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SINGLE SOURCE -

Accelerator-Agnostic GPGPU Kernels for Navigation in EMOS

The only navigation system that can run on the GPU, ANY GPU
OEMs can change silicon without changing the stack. No more vendor lock-in.

MULTIPLE TARGETS

JIT COMPILER

EMOS NAVIGATION KERNELS

Written once in SYCL

Cost evaluation - local mapping - safety S
checking — implemented as portable

GPGPU kernels.

1.5-40 X

AdaptiveCpp

SYCL Open-source SYCL
implementation. Compiles
to vendor backends per
device.

PEAK SPEEDUP VS. CPU BASELINE

Orders of magnitude faster than native-C++ CPU implementations on
benchmarked workloads. Power efficiency measured in operations
per joule — critical for edge deployment.
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TARGET

—>

DEPLOYMENT TARGETS

Any accelerator the OEM ships

NVIDIA - CUDA AMD - HIP Intel - oneAPI

CPU - OpenMP SPIR-V

OEM BENEFIT

Switch silicon without rewriting the navigation stack.

No CUDA lock-in. No HIP lock-in. The kernel is the
same.
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eMEM: the Embodied Spatio-Temporal Memory of EMOS

THE DICHOTOMY EMEM UNIFIES BOTH

Vector databases discard spatial structure. Metric maps _, Atyped graph of every observation, indexed simultaneously by
discard semantics. meaning, location, and time.

TRI-AXIAL INDEXING

Meaning HNSW Location R-tree Time sQLite
Semantic similarity over embeddings of every Spatial queries over 3D positions of Temporal indexing over episodes, observations,
detection, scene description, and sensor string. observations, entities, and episode centroids. and consolidation tiers.

BUILT ON FOUR NEUROSCIENCE PRINCIPLES

3 8 D @
Tiered Consolidation Episodic Structure Entity Persistence Interoception as Memory
Working - short-term -. long-term - Experience grouped into nested Same object detected across episodes is Battery, joint health, fault flags stored in
archived. Recent stays raw; old episodes ( SUBTASK_OF ) chained auto-merged into one EntityNode via the same graph as world observations.
compresses into LLM-summarised gists. temporally ( FOLLOWS ). Episode-end cosine + spatial proximity. Enables queries like "what was
Storage bounded; meaning preserved. triggers gist + archival. COOCCURS_WITH edges track co- happening when the balttery dropped?”
occurrence.
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eMEM: the Embodied Spatio-Temporal Memory of EMOS
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Cortex: Long Term Planning and Monitoring Agent inside EMOS

Give it a goal in plain language — it decomposes the mission, calls real EMOS & ROS tools, and

rep

lans when reality pushes back.

What Claude Code is for your codebase, Cortex is for your robot.

® One prompt . a grounded mission

w0aL "Track the person on the left and tell me what they're holding."”

Cortex plans

1

A

vision.track(target="person")
vim.describe(image=tracked_frame)

tts.speak(text=description)

(3 Any step fails — Cortex replans. No orchestration glue, no retry loops in your recipe.
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® |t already knows your robot

Your component actions

Q} gcomponent_action - {component}.{method} tools
'S Your fallbacks
acomponent _fallback - a callable recovery per failure

Your existing ROS 2 surface

services = send_request_to_x - actlions = send_goal_to_x*

@

1 Your parameters
I

update_parameter() - retune gains & thresholds mid-mission

Every tool is auto-registered with its description — ask it "what can you do?" and it
answers,
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Cortex: Long Term Planning and Monitoring Agent inside EMOS

=

Watch a step-by-step tutorial

XY
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eeeo Paris

17


https://www.youtube.com/watch?v=wlSFMt8YpRg&t

The Complete OS for Physical Al

THE UNIT OF COMPOSITION

Recipe

Py

SINGLE FILE

One Python file. Composes the capabilities below into a complete embodied-Al agent. Write once, deploy on any robot — no code changes.

Navigation

Kompass

Planning & trajectory
generation

Control (DWA, Stanley, pure
pursuit)

Mapping & occupancy grids
Drive management

GPGPU - CROSS-VENDOR SYCL
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Cognition
EmbodiedAgents

Cortex - agentic planning &
orchestration

LLM, VLM, and VLA
components

Multi-modal perception &
tracking

Tool use & semantic routing

Manipulation policies

ANY MODEL - ANY BACKEND

HARDWARE-AGNOSTIC FOUNDATION

COMPOSES

Memory
eMEM

Episodic structure &
consolidation

Entity persistence across
episodes

Interoception as memory

Tri-axial index: meaning -
location - time

NEUROSCIENCE-GROUNDED

RUNS ON 4

Any robot

Any AI model

Resilience

Sugarcoat

Event-driven runtime

Declarative fallbacks per
component

Recovery maneuvers & model
swaps

Lifecycle-managed components

FAILURE IS A CONTROL STATE

Any silicon

]

auto-generated

Web dashboard from the Recipe
Real-time telemetry & video

Config controls & runtime
tuning

MDNS pairing, one-time code

ZERO FRONTEND CODE
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Start building with EMOS today!

Join Our Discord Github
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https://emojipedia.org/star

