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AI Integration
Model Context Protocol (MCP)
ARCx is a Model Context Protocol (MCP) server. MCP is the open standard AI applications
use to reach outside tools and data, and nearly every AI you might already use is an MCP
client: Claude (Desktop, Code, the website and the API), ChatGPT, Cursor, VS Code Copilot,
Windsurf, Gemini CLI, LM Studio and most agent frameworks. Point one of them at ARCx
and the AI can read your robot project, see through its cameras, drive it, speak, move
servos, read sensors through global variables, run scripts, change robot skill settings and
call every robot skill's control commands, in plain conversation.
This page explains what MCP is, what the AI gets, which AI applications work with ARCx and
what each one needs (a download, an account, an internet connection), how to connect
them, worked examples, the settings, and how a robot skill adds tools of its own.
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What MCP is
A large language model on its own can only read and write text. It cannot see your robot, it
does not know what robot skills your project has, and it has no way to press a button. To be
useful it needs a way to reach out of the chat and into the world, and before MCP every AI
application invented its own way of doing that: a plug-in format for one, a tool format for
another, a different one again for each agent framework. Anything that wanted to work with
all of them had to be written several times.
The Model Context Protocol fixes that the way USB fixed peripherals. It was introduced by
Anthropic in late 2024 as an open standard and has since been adopted across the industry,
by OpenAI, Google, Microsoft, the code editors and the open source agent projects. A
program that speaks MCP once works with every AI application that speaks it too.

The three parts

Part What it is In ARCx's case

Host The application you type
into: a chat app, a code
editor, a command line
assistant, your own program.

Claude Desktop, ChatGPT,
Cursor, LM Studio...
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Client The piece inside the host
that holds the connection to
one server. A host can hold
many clients at once, one
per server.

Built into the host; you only
configure it.

Server The program that offers
capabilities to the AI.

ARCx.

The language model itself is separate from all three. It may run in the cloud (Claude, GPT,
Gemini) or on your own computer (a model loaded in LM Studio or Ollama). The host sends
your message to the model, the model decides it needs a tool, the host passes the request
to ARCx through the client, and ARCx's answer goes back to the model.

What a server offers
An MCP server offers three kinds of things:

• Tools are actions the AI can take, each with a name, a description written for the AI,
and a list of the arguments it accepts. move_robot with direction and durationMs,
speak with text, get_camera_image with source. The AI reads the descriptions and
decides on its own which to use and when.
• Resources are data the AI or the user can read by address, like files: arcx://
variables, arcx://camera/Camera. Many hosts let you attach a resource to a
conversation by hand.
• Prompts are ready-made instructions the user can pick from a menu, such as Tour of
the robot.

How a conversation flows
Say you type what do you see? into Claude Desktop while it is connected to ARCx.

1. When the conversation started, Claude Desktop asked ARCx for its list of tools, and
ARCx sent the names, descriptions and argument lists.
2. Claude Desktop sends your message to the model, along with that tool list.
3. The model decides it needs to look, and answers with a request to call
get_camera_image instead of with text.
4. Claude Desktop sends that request to ARCx. ARCx grabs a frame from the camera robot
skill and returns it as a JPEG.
5. Claude Desktop sends the image back to the model, which now writes its answer: A
desk with a laptop and a coffee mug; there's a person to the left of the frame.

A single question can take several rounds of this. Drive to the person might be a status
check, a camera image, a turn, a short drive forward, another image, and so on. You see
each tool call in the host as it happens, and for anything that changes something the host
asks your permission first.

Why this matters for a robot
ARCx already has the hard parts of a robot: drivers for controllers, servos, cameras, lidar,
speech, movement, vision and hundreds of robot skills. MCP puts all of it in front of any AI
without anyone writing glue code. The AI you already pay for, the one in your code editor, or
a free local model can become the robot's brain for a conversation, its programmer, its
technician or its tour guide. When a better model comes out, you change the model in the
host; ARCx and your project stay the same.

What the AI can do
Once connected, ask the AI to describe my robot. It calls the status and project tools, reads
what robot skills the project has and what each accepts, and tells you. From there you can
ask it to do things: take a picture and tell me what you see, drive forward for two seconds,
say hello, move servo D2 to 120, what is the lidar seeing to the left, add a face tracking skill
and point it at the camera, write a script that waves when someone is detected.
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In more detail, an AI connected to ARCx can:
• Understand the project. List the robot skills, read each one's control commands,
configuration and scripts, read every global variable and the log, and see which controllers
are connected.
• See. Get a current frame from any camera, raw or with the vision robot skills' detection
boxes drawn on it. AI models that accept images (Claude, GPT, Gemini and the vision local
models) can describe the scene, read text, find objects and judge distances roughly.
• Act. Drive through the movement panel, speak through the speech synthesis robot skill,
move and release servos, set global variables, and send any control command to any
robot skill.
• Program. Look up the full JavaScript and Python scripting API from the running script
engine, write a script, run it, read what it printed, fix it and run it again, then save it into
a robot skill.
• Build. Search the robot skill store, add robot skills to the project, remove them, and
change their configuration.
• Run ARCx. Start, open and save projects, manage workspaces, connect and disconnect
the controllers, change ARCx's preferences, mark the ports on the robot picture and set
servo hard limits, and build Custom UI screens for a phone or a kiosk. Everything the user
interface does to the project, the robot or the settings has a tool.
• Reach the interface. Learn how the web interface is laid out, send your browser to a
page, and take a screenshot of a page to see what you see.
• Develop robot skills. Create a robot skill in the store under your account, write its
code, build and install it, try it in the project, and publish it, with the developer manuals
and the ARCx API available to read.
• Diagnose. Read the log, the controller status and the camera frame times, and explain
what is wrong.
• Use robot skill tools. Robot skills can offer tools of their own, such as RPLidar's
obstacle summary or Camera Snapshot's look.

So that it does these things the way ARCx works rather than by guessing, the server hands
the AI a set of guides (get_guide) on first contact: how a project is put together, how
controllers are configured, how robot skills are configured, how to reach the interface, how a
robot skill is created and published. See The guides.
The AI only acts when you ask it to, and every MCP client asks you before it runs a tool that
changes something. ARCx also lets you decide, per machine, whether a connected AI may
control the robot at all, whether it may change the project and settings, and whether it may
develop robot skills (see Settings).
The same tools are used by Athena, the AI built into ARCx, so an outside AI and Athena
agree about what the project is and how to change it. How Athena works, and when to use
her instead of an outside AI, is at https://synthiam.com/Support/ai-integration/Athena.

What MCP is good for, and what it is not
An AI connected through MCP works in turns. Each step is a round trip from the host to the
model and back, which takes from under a second to several seconds depending on the
model and the connection. That makes it excellent at some things and the wrong tool for
others.
Good at:

• Conversations with the robot: asking it questions, having it look and describe, giving it
errands in plain language.
• Setting up a project: add a camera, a face tracking skill and an auto position, and make
the head follow faces.
• Writing and debugging scripts against the real robot rather than from memory.
• Diagnosing problems: reading the log and the status and explaining them.
• Exploring and teaching: having the AI explain what a robot skill does by reading its
commands and configuration.
• Slow, deliberate tasks: inspect a room, check a sensor, pose the arm, take a picture
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when something happens.
Not suited to:

• Real-time control. Balancing, fast obstacle avoidance, servo tracking and anything that
needs a reaction within a fraction of a second belongs in ARCx itself: a robot skill, a script,
the tracking skills. A good pattern is to have the AI write that script, then let ARCx run it.
• Running unattended for hours. An MCP host waits for you; it does not keep thinking on
its own between messages. For a robot that acts on its own, use the Autonomous AI or
Chat GPT robot skills inside ARCx, which can themselves be reached through MCP.
• Safety-critical decisions. A language model can misjudge distances and misread images.
Keep move_robot durations short, keep a hand near the power switch on large robots, and
turn Allow the AI to control the robot off when you only want it to look.

Choosing an AI application
Any MCP client works. These are the common ones and what each needs. Plans, prices and
menu names change often, so check the application's own site for the current details.

Applicatio
n

What it is Download
?

Account
and cost

Internet? Connects
to ARCx
through

Sees
camera
images?

Claude
Desktop

Anthropic's
chat app
for
Windows
and
macOS.

Yes, from
claude.ai.

Claude
account.

Yes, the
model runs
at
Anthropic.

The stdio
bridge (con
figuration
file).

Yes

Claude
Code

Anthropic's
coding
assistant: a
command
line tool,
also inside
VS Code
and
JetBrains.
Windows,
macOS,
Linux.

Yes. A Claude
subscriptio
n or an
Anthropic
API key.

Yes. The
address
(HTTP),
one
command.

Yes

Claude.ai
and the
Claude
mobile
apps

Claude in a
web
browser or
on a
phone.

No. Claude
account;
custom
connectors
depend on
the plan.

Yes. A public
HTTPS
address
(tunnel).

Yes

ChatGPT OpenAI's
chat app on
the web
and
desktop.

No (web)
or optional
(desktop).

A plan that
offers
developer
mode and
custom
connectors.

Yes. A public
HTTPS
address
(tunnel).

Yes

VS Code
with

Microsoft's
code

Yes, VS
Code;

GitHub
account

Yes. The
address

Yes, with a
vision
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GitHub
Copilot

editor;
Copilot's
agent
mode uses
MCP tools.

Copilot is
built in.

with Copilot
(a free tier
exists).

(HTTP). model
selected

Cursor AI code
editor
based on
VS Code.

Yes. Cursor
account (a
free tier
exists).

Yes. The
address
(HTTP) or
the bridge.

Yes

Windsurf AI code
editor.

Yes. Windsurf
account.

Yes. The bridge
or the
address.

Yes

Gemini
CLI

Google's
command
line
assistant.

Yes (needs
Node.js).

Google
account (a
free tier
exists) or a
Gemini API
key.

Yes. The
address
(HTTP).

Yes

OpenAI
Codex CLI

OpenAI's
command
line coding
assistant.

Yes. ChatGPT
plan or
OpenAI API
key.

Yes. The bridge. Yes

LM Studio Runs AI
models on
your own
computer,
with a chat
window.
Windows,
macOS,
Linux.

Yes, plus
the model
files.

None, free. Only to
download
models.
Then fully
offline.

The
address or
the bridge.

With a
vision
model

Goose Open
source
agent from
Block,
desktop
app and
command
line. Works
with cloud
models or
local ones
through
Ollama.

Yes. Free; the
model
provider
may
charge.

Not with a
local
model.

The
address or
the bridge.

Depends on
the model

Continue,
Cline

Open
source AI
assistants
for VS
Code, cloud
or local

Yes, VS
Code
extensions.

Free; the
model
provider
may
charge.

Not with a
local
model.

The bridge
or the
address.

Depends on
the model
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models.

Your own
program

The official
MCP SDKs
(Python,
TypeScript,
C#,
Java...),
the
Anthropic
SDK, the
OpenAI
Agents
SDK,
LangChain.

The SDK. Whatever
model you
use.

Depends on
the model.

The
address or
the bridge.

Depends on
the model

Which to pick:
• Just want to talk to the robot: Claude Desktop. Download, sign in, paste the snippet
from Preferences, restart.
• Writing scripts or robot skills: Claude Code, Cursor or VS Code with Copilot. They sit
next to your code and can test it against the running robot.
• No internet, or nothing may leave the building: LM Studio, or Ollama with Goose,
Continue or Cline. See Running fully offline.
• Already use ChatGPT or the Claude website: possible, but these run in the
provider's cloud and need ARCx reachable from the internet. Read Hosted services first.
• Building a product: an MCP SDK in your own program.

Internet, downloads and where things run
Three separate programs are involved, and each has its own answer to "does it need the
internet?"

Runs where Needs the internet?

ARCx (the MCP server) Your computer or the robot's
computer.

No. The MCP server works
offline. Only add_skill and
list_installed_skills
reach the Synthiam store,
and those need a connection.

The AI application (the
host)

Your computer (desktop
apps, editors, command line
tools) or the provider's
servers (websites).

Only if it uses a cloud model,
or if it is a website.

The language model The provider's data centre
(Claude, GPT, Gemini) or
your own computer (LM
Studio, Ollama).

Cloud models: yes, always.
Local models: only to
download them.

So the usual setups are:
ARCx and a desktop AI app on the same computer, cloud model. The most common
setup. ARCx stays on http://127.0.0.1:5000, the app connects to it locally, and the app
talks to the model over the internet. Nothing about ARCx is exposed to the network. The
only thing that leaves your computer is the conversation itself, which includes what the tools
return (see Security and privacy).
ARCx on the robot, the AI app on your desktop. ARCx runs on the robot's computer (a
Windows mini PC, or Ubuntu on an x64 or ARM64 board), bound to its network address:
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ARCx -b http://0.0.0.0:5000. Set an access token in Preferences. On your desktop,
point the AI app at http://<robot's IP>:5000/mcp with the token. Only the desktop
needs internet, for the model. If the AI app only supports the bridge, ARCx must also be
installed on the desktop to run ARCx --mcp-stdio http://<robot's IP>:5000/mcp; the
desktop copy does nothing but forward.
Everything offline. ARCx and a local model on the same computer, or on the same local
network. See below.
A hosted service. The AI runs in the provider's cloud and connects to ARCx from there, so
ARCx has to be reachable from the internet over HTTPS. See Hosted services.

Running fully offline
Nothing in ARCx's MCP server needs the internet, so a local model gives you an AI-driven
robot with no cloud at all: useful for classrooms with no Wi-Fi, robots at trade shows,
privacy-sensitive places, or just not paying per message.

1. Install LM Studio (or Ollama together with a client such as Goose, Continue or Cline).
2. While you still have internet, download a model that supports tool use (sometimes
called function calling). For camera images, choose one that also supports vision. Families
that do both well at a modest size include Qwen-VL and Gemma; for text-only tool use,
Qwen, Llama and Mistral models are common choices. LM Studio marks models that
support tools.
3. Connect the app to ARCx as in Connecting a client. In LM Studio, MCP servers go in its
mcp.json (Program tab, Install, Edit mcp.json), which uses the same format as Cursor.
4. Disconnect the internet. It all keeps working.

Things to know about local models:
• Hardware. A model good enough to use tools reliably usually wants a graphics card
with 8 GB of memory or more, or an Apple Silicon Mac with 16 GB or more. Small models
run on less, slowly.
• Tool skill. Small models are noticeably worse than the big cloud models at choosing the
right tool and filling in arguments, especially with a long tool list. Turning Allow the AI to
change the project off shortens the list, which helps. So does asking for one thing at a
time.
• Context. ARCx's tool list, a camera image and the script API all use up the model's
context window. Give the model at least 16k tokens of context in its settings; 32k is more
comfortable.

Hosted services: ChatGPT, Claude.ai and other websites
When you use ChatGPT, or Claude in a web browser or on a phone, the conversation runs on
the provider's servers, and it is those servers that connect to the MCP server, not your
browser. A server on 127.0.0.1 or on your home network is invisible to them. They need an
https:// address on the public internet.
The usual answer is a tunnel, which gives a public HTTPS address to a program on your
computer without opening your router:

cloudflared tunnel --url http://127.0.0.1:5000

or

ngrok http 5000

Each prints an address such as https://random-words.trycloudflare.com. Add /mcp and
give that to the service: in ChatGPT, turn on developer mode in the settings and create a
connector with the address; on Claude.ai, add a custom connector under Settings,
Connectors. Menu names change between versions, so follow the service's own instructions
for adding a remote MCP server.
Before you do this, read Security and privacy. A tunnel puts the robot on the internet.
Hosted services usually sign in to MCP servers with OAuth, which ARCx does not offer, and
cannot send ARCx's access token. That means the tunnel's address is the only thing keeping
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strangers out. Use a random tunnel address, never post it, turn off the permissions you do
not need, and close the tunnel when you are done. If you can, use a desktop AI app
instead; it reaches ARCx locally and none of this applies.

Settings
Where to find them: Side menu → Options → Preferences → AI connections.
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Setting What it does

MCP server Answer AI clients that connect. On by
default. Off refuses every connection with an
explanation.

Address Where a client connects: the address ARCx
is bound to, plus /mcp. http://
127.0.0.1:5000/mcp by default. A copy
button is beside it.

Access token A secret clients must send as a Bearer
token. Empty by default, which is fine on the
default loopback address. Generate makes
a random one. See Security and privacy.

Allow the AI to control the robot Control commands, movement, speech,
servos, variables, scripts and every robot
skill's own tools. On by default. Off leaves
only the tools that read.

Allow the AI to change the project Add and remove robot skills and edit their
configurations and scripts; open, save and
start projects; workspaces, the robot
configuration, Custom UI screens and these
preferences. On by default. The MCP
settings themselves can never be changed
by the AI.

Allow the AI to develop robot skills Create robot skills in the store under your
account, read and write their project files,
build them with the .NET SDK on this
computer, and upload them to the store. On
by default; the client asks you before each
one.

Status How many clients hold a connection open,
the requests and tool calls since ARCx
started, and the last client seen.

Below the settings, the section shows ready to copy snippets for connecting Claude Code,
Claude Desktop and clients that connect to a URL, already filled in with this machine's
address and token.
Changes apply at once. Clients that are connected are told the tool list changed and ask for
it again.

Connecting a client
There are two ways an MCP client reaches a server, and ARCx supports both.
Streamable HTTP. The client connects to a URL. This is the simplest for ARCx, because
ARCx is already a web server: give the client the address from Preferences.
stdio. The client starts the server as a local program and talks to it over that program's
input and output. ARCx has a bridge for this: ARCx --mcp-stdio is the same ARCx.exe,
started by the client, forwarding everything to the ARCx that is already running. It needs
ARCx to be running first. The bridge is a small forwarder; it does not open a second copy of
your project.
If a client supports both, either works. If you are not sure what a client supports, the bridge
works with every desktop client, because they all know how to start a program.
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In every example below, http://127.0.0.1:5000/mcp is the default address. Use the
address shown in Preferences if yours is different, and leave out the token lines if you have
not set a token.

Claude Code
claude mcp add --transport http arcx http://127.0.0.1:5000/mcp

With an access token:

claude mcp add --transport http arcx http://127.0.0.1:5000/mcp --header "Authorization:
Bearer <token>"

By default this adds ARCx for the folder you are in. Add --scope user to make it available
in every folder.
Then, in Claude Code, /mcp shows the connection and its tools. Ask Claude to describe your
robot.

Claude Desktop
Claude Desktop starts servers as local programs, so it uses the bridge. Open Settings →
Developer → Edit Config, which opens claude_desktop_config.json (on Windows in
%APPDATA%\Claude, on macOS in ~/Library/Application Support/Claude), and add:

{
  "mcpServers": {
    "arcx": {
      "command": "C:\\Program Files\\Synthiam Inc\\ARCx\\ARCx.exe",
      "args": ["--mcp-stdio"]
    }
  }
}

If the file already has other servers, add the "arcx" entry inside the existing "mcpServers"
rather than adding a second one. Save, then quit Claude Desktop completely (from the tray
icon on Windows, not just the window) and start it again. ARCx's tools appear under the
tools button in the message box.
The bridge defaults to http://127.0.0.1:5000/mcp. For an ARCx bound elsewhere, add its
address after --mcp-stdio in args:

"args": ["--mcp-stdio", "http://192.168.1.50:5000/mcp"]

With an access token, add it in the environment rather than the arguments:

"env": { "ARCX_MCP_TOKEN": "<token>" }

On Linux and macOS the command is the ARCx executable in the ARCx folder. The AI
connections section of Preferences shows this snippet filled in for your machine.

Cursor, Windsurf and other clients with a configuration file
The same bridge entry works in Cursor (.cursor/mcp.json in a project, or ~/.cursor/
mcp.json for every project), Windsurf (mcp_config.json, from its MCP settings), LM Studio
(mcp.json), Continue, Cline and most other desktop clients:

{
  "mcpServers": {
    "arcx": {
      "command": "C:\\Program Files\\Synthiam Inc\\ARCx\\ARCx.exe",
      "args": ["--mcp-stdio"]
    }
  }
}

Cursor and LM Studio can also take the address directly, without the bridge:
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{
  "mcpServers": {
    "arcx": {
      "url": "http://127.0.0.1:5000/mcp"
    }
  }
}

With an access token, add "headers": { "Authorization": "Bearer <token>" } to a
url entry, or the "env" line above to a bridge entry. Restart or reload the client after
editing.

VS Code with GitHub Copilot
VS Code calls them servers and keeps them in .vscode/mcp.json in a folder, or in your
user settings for every folder (Command Palette → MCP: Add Server walks you through it).
Note the key is servers, not mcpServers:

{
  "servers": {
    "arcx": {
      "type": "http",
      "url": "http://127.0.0.1:5000/mcp"
    }
  }
}

With an access token, add "headers": { "Authorization": "Bearer <token>" }. Then
open Copilot Chat, switch it to Agent mode, and ARCx's tools appear under the tools
button.

Gemini CLI
Add ARCx to ~/.gemini/settings.json (or .gemini/settings.json in a project). Gemini
CLI calls a Streamable HTTP address httpUrl:

{
  "mcpServers": {
    "arcx": {
      "httpUrl": "http://127.0.0.1:5000/mcp"
    }
  }
}

With an access token, add "headers": { "Authorization": "Bearer <token>" }. In
Gemini CLI, /mcp lists the connection and its tools.

OpenAI Codex CLI
Codex keeps servers in ~/.codex/config.toml:

[mcp_servers.arcx]
command = "C:\\Program Files\\Synthiam Inc\\ARCx\\ARCx.exe"
args = ["--mcp-stdio"]

With an access token, add env = { ARCX_MCP_TOKEN = "<token>" }.

ChatGPT, Claude.ai and other hosted services
These need a public HTTPS address; see Hosted services. ARCx can also be bound to a
public address with its own certificate (see the HTTPS section of the Command Line
manual), but a tunnel in front of the loopback address is usually simpler and safer.

Your own agent
Any MCP client library works: the official MCP SDKs, the Anthropic SDK's MCP connector, the
OpenAI Agents SDK, LangChain. Connect to the address with the Streamable HTTP
transport, or spawn ARCx --mcp-stdio as a stdio server. ARCx speaks protocol revisions
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2024-11-05 through 2025-11-25.
A minimal example in Python with the official mcp package (pip install mcp), which lists
the tools, says something and takes a picture:

import asyncio
from mcp import ClientSession
from mcp.client.streamable_http import streamablehttp_client

async def main():
    async with streamablehttp_client("http://127.0.0.1:5000/mcp") as (read, write, _):
        async with ClientSession(read, write) as session:
            await session.initialize()

            tools = await session.list_tools()
            print([tool.name for tool in tools.tools])

            await session.call_tool("speak", {"text": "Hello from Python"})

            picture = await session.call_tool("get_camera_image", {"maxWidth": 320})
            print(picture.content[0].type)  # "image"

asyncio.run(main())

With an access token, pass headers={"Authorization": "Bearer <token>"} to
streamablehttp_client. A program like this needs no model at all; it can call the tools
directly. Add a model when you want something to decide which tools to call.

Examples
These show the kind of thing you can ask and what the AI does behind the scenes. The tool
calls appear in the AI application as they happen. Exact wording and the order of calls vary
between models.

Getting to know a project
You: Describe my robot.
The AI calls get_robot_status (one EZ-B v4 connected, a Camera Device, an H-Bridge
movement panel, Azure Text To Speech), then get_project_skills, then
get_skill_control_commands for the robot skills that look interesting. It answers with a
summary: what the robot can drive, see and say, which robot skills are present, and
anything that looks wrong, such as a controller that is not connected.
This is a good first question with any new project, and a good way to understand a project
someone else made.

Looking around
You: Take a look and tell me if anyone is in the room.
The AI calls get_camera_image and looks at the picture. I can see a desk and a bookshelf.
There's a person sitting on the left side of the frame, facing away from the camera.
You: Turn left a little and look again.
It calls move_robot with direction: "left", a moderate speed and durationMs: 500,
which stops by itself after half a second, then get_camera_image again.
If the project has face or object detection robot skills, asking for the processed image (show
me what the face tracker sees) has the AI call get_camera_image with processed: true,
which includes their boxes and labels.

Running an errand
You: Drive to the kitchen doorway, but stop if anything is closer than half a metre.
With an RPLidar in the project, the AI alternates between rplidar__get_scan (obstacle
distances by sector), get_camera_image and short move_robot calls, checking after each
one. This is slow compared to a robot skill made for navigation, a few seconds per step, but
it shows how the AI combines tools on its own. For a robot that does this routinely, ask the
AI to set up the navigation robot skills instead.
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Speaking and moving together
You: Say "nice to meet you" and wave with the right arm.
The AI calls speak with wait: false, so the speech starts and the call returns at once, then
set_servo a few times on the shoulder and elbow ports to make a wave. If the project has
an Auto Position robot skill with a Wave action, it is better to use that: the AI finds it with
get_skill_control_commands and calls send_control_command to run the action.

Reading sensors
You: What's the battery voltage and the distance sensor reading?
The AI calls get_global_variables and finds the variables the robot skills keep (a battery
voltage, a ping sensor's distance and so on), with their descriptions. If a value is not in a
variable, it may write a one-line script with run_script to read it from the controller, after
checking the script API with get_script_api.

Building part of a project
You: Add face tracking and make the head follow faces with servos D0 (pan) and D1 (tilt).
The AI calls list_installed_skills to find the right robot skill, add_skill to add it,
get_skill_config_schema to learn what its configuration fields mean, and
set_skill_config to set the servo ports and turn tracking on. Because these change the
project, the AI application asks your permission at each step. Save the project afterwards to
keep the changes.

Writing and testing a script
You: Write a script that waves when someone says hello, and put it in the speech
recognition skill.
The AI calls get_script_api with group: "Servo" and a search for speech, so it uses
functions that actually exist in your ARCx rather than guessing. It writes the script, runs a
test with run_script (watching what it prints and any error), fixes it, and when it works,
saves it with set_script into the right place in the speech recognition robot skill's
configuration.
This loop of look up, write, run, read the result and fix is where an AI connected to the real
robot is much better than one writing code from memory.

Troubleshooting
You: The camera stopped working. What's wrong?
The AI calls get_robot_status (which shows how long ago each camera produced a frame)
and get_log with minimumSeverity: "Warning", then explains: The Camera Device robot
skill logged "device not found" at 10:42 and has not produced a frame since. The USB
camera was probably unplugged; plug it back in and press Start in the camera window. The
Troubleshoot the robot prompt does the same with one click in clients that show
prompts.

Developing a robot skill
With Claude Code, Cursor or VS Code open on a robot skill's source code and ARCx running
with the skill loaded, the AI can change the code, and after you rebuild and reload, call the
skill's control commands and tools through MCP to check the change worked, read the log
for exceptions, and look at the camera to see the result. The AI tests against the running
robot instead of only reading code.

Talking to the robot's own AI
If the project has the Chat GPT or Autonomous AI robot skill, those offer tools of their own
(chat_gpt__chat, autonomous_ai__tell, autonomous_ai__set_goal). An outside AI can
hand a task to the robot's own personality: ask the robot's AI to greet whoever comes in
next. The robot's AI then carries on inside ARCx after the conversation with the outside AI
ends.
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The tools
The AI sees the tools the three permission settings allow. Tools marked read are always
available while the server is on; control needs "Allow the AI to control the robot", project
needs "Allow the AI to change the project", develop needs "Allow the AI to develop robot
skills".
Guidance

Tool What it does

get_guide The guides for an AI working with ARCx: the
index, one guide, or one section of it. The
server's instructions tell the AI to read
start-here first and the guide for the task
before changing anything. read

The project (shared with Athena)

Tool What it does

get_project_skills The robot skills in the project: window title
(the name every other tool addresses a skill
by), store title, GUID and workspace. read

list_installed_skills Search the robot skills that can be added,
installed and from the store. read

get_skill_control_commands A robot skill's control commands with
parameters and return types. read

get_skill_config,
get_skill_config_schema

A robot skill's configuration as JSON, with
the JSON Schema that explains every field.
read

get_scripts_in_skill, get_script The scripts stored in a robot skill's
configuration, and one script's code. read

get_global_variables Every global variable with its value and
description. read

send_control_command Send a control command to a robot skill and
return its result. control

add_skill, remove_skill Add a robot skill from the store, or remove
one. project

set_skill_config Change a robot skill's configuration, as a
merge patch or wholesale. project

set_script Write one script inside a robot skill's
configuration. project

The robot

Tool What it does

get_robot_status ARCx version, project, controllers and
whether they are connected, movement
panel and direction, speech engine,
cameras, permissions. The AI calls this first.
read
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get_log The newest log entries, filtered by severity,
with the robot skill they came from. read

get_camera_image A current camera frame as a JPEG the AI
can look at. Chooses a source, scales it
down (640 pixels wide by default), raw or
with the vision overlays. read

move_robot Forward, reverse, left, right, stop (and up,
down, roll, takeoff, land for flying robots),
with speed and an optional duration of at
most 10 seconds after which it stops by
itself. Needs a movement panel. control

stop_robot Stops movement and speech. control

speak Say text through the project's speech
synthesis robot skill, waiting or not. control

get_servo A servo's last position and whether it is
released. read

set_servo Move a servo to a position, with optional
velocity and acceleration. The controller's
limits apply. control

release_servo Release one servo, or every servo with all.
control

get_variable, set_variable One global variable, read or written. read /
control

get_script_api Every script function the AI can call, with
parameters and return types, for JavaScript
or Python. Read from the running script
engine, so subsystems added by robot skills
are included. Narrow it to one group such as
Servo, or search by name. read

run_script Run JavaScript or Python with the full ARCx
scripting API and return what it printed,
within a timeout of at most 60 seconds.
control

Project files and workspaces

Tool What it does

get_project_info The open project: name, file, cloud or local,
password protection, description, notes,
workspaces, robot skills, the projects folder,
whether the user is signed in. read

list_projects The .arcx files in the projects folder with
description, last modified time and whether
each needs a password. read

new_project A fresh project with the default robot skills.
Discards the open project without saving.
project
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open_project Open a project by name or path, with a
password when protected. Discards the open
project without saving. project

save_project Save to the current file, or as a new name,
optionally password protected. Nothing the
AI changes is kept until this runs. The copy
being replaced is kept as a backup when
backups are on. project

list_project_backups Without a name, every project that has
backups with its count and size and whether
the project still exists. With a name, that
project's backups newest first. read

open_project_backup Open a backup (by name, or latest) in
place of its project. Nothing on disk changes
until save_project, which then replaces the
project and keeps the replaced copy as a
backup. Discards the open project without
saving. project

set_project_properties The project's description and notes. project

get_workspaces The workspaces with the robot skills on
each. read

add_workspace, rename_workspace,
remove_workspace,
move_skill_to_workspace

Workspace management. project

Controllers

Tool What it does

get_controllers Each controller slot: connected, the address
in use, the address configured in the EZB
Connection robot skill. read

connect_controller Connect a controller, optionally storing a
new address and baud rate in the EZB
Connection configuration first. control

disconnect_controller Disconnect a controller. control

Preferences

Tool What it does

get_preferences Every ARCx preference by section with key,
type, current value, default, allowed values
and whether a change needs a restart or a
reload. read

set_preference Change one preference by key. Service
owned settings (audio devices, update
checks, the accelerator) take effect at once.
The MCP settings are refused. project

Robot configuration
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Tool What it does

get_robot_configuration The robot picture's markers (port type,
controller, port, name, description, position,
hard limits), the valid port names, and the
schema. read

set_robot_port_marker,
remove_robot_port_marker

Add, update or remove one marker. Servo
markers carry hard limits the controller
enforces. project

set_robot_configuration The whole configuration or a merge patch,
including the picture as a data URL. project

Custom UI

Tool What it does

get_custom_ui The screens with their widgets, the current
screen and breadcrumb, and with
includeCatalog the widget types, their
properties and the screen schema. read

set_custom_ui_screen,
remove_custom_ui_screen

Create or update a screen from JSON (whole
or merge patch), or remove one. project

show_custom_ui Show a screen in every connected browser,
or go back or home. control

The Robot Bus

Tool What it does

bus_list Everything on the Robot Bus: topics (type,
rate, message count, publishers,
subscribers), services (description, provider,
read only, argument schema), the frames of
the transform tree and the connected
external programs. A pattern such as /
arcx/** narrows it. read

bus_get_latest The latest message on a topic: its data,
type, sequence number, publisher and how
many seconds ago it was published. read

bus_wait_for_message Wait for the next message on a topic or
pattern, up to 30 seconds (5 by default).
read

bus_publish Publish a message on a topic, which every
robot skill, script and external program
subscribed to it receives. control

bus_call_service Call a Robot Bus service with JSON
arguments and return its result, including
services robot skills and external programs
provide. control

bus_lookup_transform Where one frame is seen from another, in
metres and radians, in the same order as
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ROS lookupTransform(target, source).
read

The user interface

Tool What it does

get_ui_map The address of the interface, every page
with its route, purpose and equivalent tools,
the connected browsers and the page each
is on, and how to operate the pages with a
browser automation tool. read

show_ui_page Send every connected browser to a page (or
open the computer's browser when none is
connected): a page key, a route, a robot
skill's window or configuration page, a
Custom UI screen. control

screenshot_ui_page A screenshot of a page rendered in ARCx's
own Chromium, signed in as ARCx is,
without touching the user's browser. Needs
the Browser Windows feature. read

Robot skill development

Tool What it does

dev_read_manual The developer manuals shipped with ARCx,
whole or one section. read

dev_search_api Search ARCx's public API by type or member
name, with the /// documentation; or list
every member of one type. read

dev_get_project_context The AGENTS.md guide a generated project
carries, for a robot skill or generic. read

dev_get_store_categories,
dev_list_my_skills,
dev_get_skill_status

The store categories; the user's robot skills
in the store with what is on this computer
for each; everything about one (project,
install, store version, upload blocker, next
step). develop

dev_create_skill Register a robot skill in the store under the
user's account and generate its project from
the template. develop

dev_set_skill_manifest Change plugin.json: version, name,
description, company, categories. develop

dev_list_project_files,
dev_read_project_file,
dev_write_project_file

The project's files, sandboxed to its folder.
develop

dev_build_skill dotnet build the project; the post build
step installs it into ARCx. Returns errors and
warnings. develop

dev_upload_skill Publish the installed build to the store with
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release notes, after the status reports no
blocker. develop

Robot skill tools are listed as skill__tool, where skill is the robot skill's window title in
lower case with underscores (camera_snapshot__look, rplidar__get_scan). Which exist
depends on the project; see Robot skills and MCP.

The guides
A tool list tells an AI what it can call; it does not tell it how ARCx works. Without that, a
model asked to "set up my robot" guesses: it looks for a connect tool where there is a robot
skill, invents preference keys, edits a configuration without reading its schema. The guides
close that gap.
On connecting, the server's instructions tell the AI to call get_guide with start-here
before anything else, and then the guide for the task before changing anything. Each guide
is a short Markdown document embedded in ARCx, so it always matches the build:

Topic Covers

start-here What ARCx is, the vocabulary (project, robot
skill, window title, configuration, control
command, variable, controller, workspace),
the rules (read before write, use the tool not
the UI, save, ask), which guide for which
job, permissions, sign in.

configure-arcx Preferences versus configurations, how to
change a preference, what every section
holds, what cannot be changed.

project New, open, save and list projects; nothing is
saved until save_project; workspaces;
project properties; password protection.

robot-skills Window titles, adding from the store,
configuring through the schema and merge
patches, scripts inside robot skills, control
commands, removing, the common robot
skills.

controllers Controller slots, the EZB Connection robot
skill and its EZBConfigs, addresses,
connecting, ports and servos.

scripting JavaScript and Python naming, never
guessing a function, run_script, scripts
inside robot skills, variables, control
commands from scripts.

custom-ui The screen and widget model, the catalog,
building a screen from JSON, examples,
showing it on a device.

robot-configuration Port markers, port descriptions, servo hard
limits, working without a picture.

robot-bus The Robot Bus: topics, services and frames
shared with robot skills, scripts and external
programs; looking before acting, reading,
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calling services, recording.

ui-access Why there is no control tree, the pages that
have no tool, show_ui_page,
screenshot_ui_page, operating pages with
a browser automation tool.

create-robot-skill The developer process in order:
prerequisites, deciding the skill, register and
generate, learn the platform, write, build
and install, test, towards publishing,
platforms.

publish-robot-skill What publishing does, what the store
checks, the steps, after publishing.

troubleshooting Where to look and the usual causes.

The guides are also resources (arcx://guide for the index, arcx://guide/<topic>), so
clients that attach resources can hand the AI the right one by hand.

Reaching the user interface
ARC, ARCx's predecessor, was a Windows desktop program, and an AI connected to it could
see its windows and controls and click them like a person. ARCx's interface is a web
application the user opens in a browser, so there is no control tree to walk through MCP.
Three things take its place.
Every action has a tool. Opening and saving projects, workspaces, controllers,
preferences, the robot configuration, Custom UI screens and robot skill development are
tools now, beside the robot skill configuration and robot control tools that existed before.
get_ui_map lists every page with the tools that do the same thing, so the AI uses the tool,
which is exact and works without a browser.
The AI can direct the user's browser. show_ui_page sends every browser connected to
ARCx to a page: a robot skill's configuration page, the robot configuration, a Custom UI
screen, the preferences. When no browser is connected it opens the computer's own. The AI
uses it to put you in front of what it is describing, or to hand you the things only you can do
(sign in, cloud projects, the file manager, the visual designers).
The AI can see a page. screenshot_ui_page renders a page in ARCx's own Chromium
(the Browser Windows feature, on Windows and Linux), signed in as ARCx is, and returns
the picture. Your browser is not touched.
And it can operate the pages itself when it has a browser automation tool of its own
(Playwright MCP, Claude in Chrome, computer use). Because ARCx is a web page, those
tools work on it with no special support, and get_ui_map explains the layout, the sign in
behaviour and what to wait for. The AI is told to keep that for what has no tool.

Developing robot skills with an AI
ARC's AI could create a robot skill end to end; ARCx's can too, through the same steps the
Create Robot Skill and Manage Robot Skills pages take, with the process explained to it by
the create-robot-skill and publish-robot-skill guides.

1. Register and generate. dev_create_skill registers the skill in the Robot Skill Store
under your account (the store assigns its permanent GUID) and generates the Visual
Studio project from ARCx's template into Robot Skill Projects, with AGENTS.md beside
it. You are asked to agree the name, company, description and categories, and the robot
skill terms.
2. Learn the platform. dev_get_project_context (the AGENTS.md guide),
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dev_read_manual (the developer manuals shipped with ARCx) and dev_search_api
(ARCx's public types and members with their documentation) give the AI the real API
instead of a guess.
3. Write. dev_write_project_file writes the worker, configuration and Blazor files,
sandboxed to the project folder. Or you edit in Visual Studio and let the AI build and test.
4. Build and install. dev_build_skill runs the .NET SDK; the project's post build step
installs the skill into ARCx. Errors come back for the AI to fix. A skill that is in the open
project must be removed first because its DLL is locked.
5. Test. add_skill puts the build in the project; the configuration schema, control
commands, log and screenshots tell the AI whether it works.
6. Publish. dev_set_skill_manifest bumps the version, dev_get_skill_status reports
what the store would refuse, and dev_upload_skill publishes with release notes. The
skill stays private until you make it public on synthiam.com.

All of this acts in your name, which is why it has its own permission switch, and why the AI
is told to confirm with you before uploading. The .NET 10 SDK must be installed on the
ARCx computer for the build step.

Resources and prompts
Resources are data the AI reads by URI rather than actions it performs. Clients let you
attach one to a conversation, or the AI reads them itself.

Resource Holds

arcx://project The same as get_robot_status.

arcx://skills Every robot skill with its control commands.

arcx://variables Every global variable.

arcx://log The newest 200 log entries.

arcx://controllers Each controller and whether it is connected.

arcx://guide, arcx://guide/<topic> The guide index and each guide (see The
guides).

arcx://camera/<name> The current image of a camera, as JPEG.
One per video source.

arcx://script-api/javascript, arcx://
script-api/python

The whole script API of a language, the
same as get_script_api with no filter.

arcx://skill/<name>/config A robot skill's configuration as JSON. One
per robot skill.

arcx://skill/<name>/control-commands A robot skill's control commands. One per
robot skill.

arcx://skill/<name>/... Whatever a robot skill offers (the latest lidar
scan, the latest snapshot...).

Five prompts are offered, for clients that show them: Tour of the robot, which has the AI
explain what the robot can do; Troubleshoot the robot, which has it read the status and
the log and explain what is wrong; Set up a robot project, which builds a project from
your description of the robot; Configure ARCx, which changes settings from a description;
and Create a robot skill, which takes a robot skill from an idea to a published build
following the developer process. Where they appear depends on the client; Claude Code, for
example, lists them as slash commands.
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Robot skills and MCP
Every robot skill works with MCP without doing anything: its control commands are
reachable through send_control_command, and the descriptions the robot skill author wrote
for the script editor are what the AI reads to decide when to use them. Its configuration is
readable and editable through the configuration schema, and its global variables are visible.
A robot skill can go further and offer tools of its own, with named arguments and results
that are not just text. The Camera Snapshot robot skill offers look, which returns the
camera image for the AI to see. RPLidar offers get_scan, the obstacles around the robot
summarized as sectors. Chat GPT and Autonomous AI let an outside AI talk to the robot's
own personality. A robot skill can also offer resources, such as the latest scan or the latest
snapshot.
For robot skill developers, this is two overrides on the worker, GetMcpTools() and
GetMcpResources(), described in the Robot Skill Developer Manual (section 11) and the
Services and Core manual (section 16). The new robot skill template includes an example of
each.

Security and privacy
ARCx has no login of its own. Anyone who can reach its address can use the user interface,
and the MCP server has exactly the same reach, no more. On the default bind address
(http://127.0.0.1:5000) only programs running on the same computer can connect,
which is where the AI client usually is, and the access token adds nothing.
When ARCx is bound to a network address (-b http://0.0.0.0:5000), everyone on that
network can reach the MCP server. Set an access token so only clients that know it can
connect; a request without the right Authorization: Bearer <token> header is refused
with 401. The token is stored on the ARCx computer with the other preferences, and the
stdio bridge is given it with --token or the ARCX_MCP_TOKEN environment variable. Use
HTTPS (see the Command Line manual) so the token is not sent in the clear.
A tunnel to the internet for a hosted service is the riskiest setup, because the service
usually cannot send the token. Anyone who learns the tunnel address can drive the robot
and, with the user interface at the same address, do everything you can. Keep the address
private, use the permission switches, and close the tunnel when you finish.
Web pages in a browser cannot reach the MCP server: a request whose Origin names
another site is refused.
The three permission switches are the other line of defence. An AI given Allow the AI to
control the robot off can look but not touch; with Allow the AI to change the project
off it can drive the robot without being able to rearrange it or change ARCx's settings; with
Allow the AI to develop robot skills off it cannot register, build or publish anything in
your name. The MCP settings themselves are never reachable from a tool. Clients also ask
you before running a tool that is not marked read only, which is every tool that moves,
speaks, saves or changes a setting. Many clients offer to "always allow" a tool; be careful
saying yes to that for move_robot, set_servo and run_script.
What leaves your computer. With a cloud model, everything the tools return becomes
part of the conversation and is sent to the model's provider: robot skill names and
configurations, global variables, log entries, scripts, and every camera image the AI looks
at. Treat it like typing the same things into the chat yourself, and follow the provider's data
policy. API keys and passwords in robot skill configurations are part of the configuration;
avoid asking the AI to read the configuration of a robot skill that holds a secret. With a local
model nothing leaves the computer.
Cost. Cloud models charge by the amount of text (tokens), either through a subscription's
limits or per use with an API key. Camera images and the full script API are the largest
things the tools return; asking for a smaller image (maxWidth) or one script API group keeps
conversations cheaper and faster.
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Troubleshooting
The client says it cannot connect. ARCx must be running first, bound to the address the
client has. Open the address with /mcp in a browser: a running server shows a page of text
with its tool count. The stdio bridge prints what went wrong to its standard error, which
clients show in their logs (Claude Desktop: Settings → Developer → Open logs folder).
401 Unauthorized. An access token is set and the client is not sending it, or is sending an
old one. The token is in Preferences; the client snippets there include it.
403 Forbidden. The request came from a web page on another site. MCP clients do not
send that header; a browser-based tool does.
503 Service Unavailable. The MCP server is turned off in Preferences.
The AI says a tool is not allowed. One of the permission switches is off. The tool's error
says which.
A tool is missing. Tools the permissions do not allow are not listed. A robot skill's own
tools appear once the robot skill is in the project; clients that hold a connection open are
told, others see them when they next list the tools (most clients list them at the start of a
conversation).
The AI does not use the tools. Some clients only use MCP tools in a particular mode: VS
Code Copilot needs Agent mode, and some apps need the tools turned on in the
conversation's tools menu. Asking directly (use the ARCx tools to...) also helps. Small local
models sometimes ignore tools or fill them in wrongly; try a larger model, or turn Allow
the AI to change the project off to shorten the list.
The AI cannot see the camera image. The model has to support images. Most cloud
models do; a local model must be a vision model.
get_camera_image times out. The camera robot skill's video is not started, or the project
has no camera robot skill. get_robot_status lists the cameras and how long ago each
produced a frame.
move_robot says there is no movement panel. The project needs a movement panel
robot skill for the drive hardware (H-Bridge, Sabertooth, iRobot Roomba, Virtual Robot and
so on). Movement commands go through it.
ChatGPT or Claude.ai cannot reach ARCx. They connect from the internet, not from your
computer, so 127.0.0.1 and home network addresses will not work. Use a tunnel and give
them the https:// address with /mcp on the end. If an access token is set and the service
cannot send it, it will get 401.
Claude Desktop shows the server but no tools. Restart Claude Desktop after editing its
configuration (quit it from the tray, not just the window), and check the path to ARCx.exe is
right and escaped with double backslashes in JSON.

Athena
Athena is the AI assistant built into ARCx. You describe what you want in plain language,
such as I have a USB webcam and two servos for a pan and tilt head, make it follow faces,
and she works out which robot skills you need, finds them in the Robot Skill Store, adds
them to your project, configures them, and writes the scripts that tie them together. Every
change she makes waits for you to press Approve first.
This page explains what you need before you start, how to ask Athena to set up a project
for you, what happens behind the scenes when she works, what she can and cannot do, and
how she relates to the Model Context Protocol (MCP), the other way to put an AI to work on
your robot.

Contents
1. What Athena is
2. Before you start
3. Opening Athena
4. "Just tell me what to do": setting up a project from a description
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What Athena is
ARCx on its own does nothing; the capability comes from robot skills. A robot that follows
faces needs a camera robot skill, a face tracking robot skill pointed at that camera, and
servos set up for the pan and tilt. Knowing which robot skills exist, which ones go together
and how each is configured is the hard part for someone new, and it is exactly what Athena
is for.
Athena is not a general chatbot that has read about robots. She is connected to your
running copy of ARCx, so she can see the robot skills in your open project, read how each
one is configured, read its scripts and the global variables, and look up what each robot skill
accepts. She can also search the Robot Skill Store, read any robot skill's manual, and search
the Synthiam support documents. Her answers are about your robot.
Use Athena when:

• You are starting out and do not know which robot skills you need.
• You want a working setup built for you from a description.
• You want a script written that uses the robot skills already in your project.
• Something is not working and you want her to look at the configuration and explain.

Before you start
A Synthiam account, signed in. Athena runs on Synthiam's AI service, which needs to
know who is asking. Sign in from Options → Account in the side menu. If you do not have
an account yet, create one free on synthiam.com and then sign in. Until you sign in, the
chat shows Sign in to ARCx with your Synthiam account to use Athena. with a Sign
in link.
The first time ARCx starts, the welcome page appears before you have signed in, which is
why its Just tell me what to do option brings you to this page rather than straight into the
chat. Finish the welcome page, sign in, and Athena is ready.
AI credits. Each request uses Synthiam AI credits from your account. The amount depends
on the AI model you pick and on how much work the request takes. Your balance is shown
in the chat, and you can buy more on synthiam.com.
An internet connection. The computer running ARCx must be able to reach
synthiam.com. The AI model runs in the cloud, not on your computer. If your robot has to
work with no internet, see Athena and MCP for a way to use a local AI model instead.

Opening Athena
There are several ways in, and they all show the same conversation:

• The sparkle button on the right of the top bar (Chat with Athena, the AI assistant.)
slides the chat in from the right, over whatever screen you are on. This is the most useful
one while you work, because you can watch the workspace change as she adds robot
skills.
• Athena AI in the side menu opens the chat as a full page.
• Ask Athena on the home page, and Open Athena on the Help page.

Athena's chat panel, opened from the sparkle button in the top bar, beside the workspace
When the conversation is empty, Athena offers a few example questions, such as Make a
robot that can detect colors and speak. Clicking one puts it in the message box for you
to edit or send.
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There is one conversation for each running copy of ARCx. Every browser connected to it
sees the same chat, and a chat started in the panel carries on in the full page. The
conversation is not saved; it is gone when ARCx closes. Start a new conversation (the
speech bubble with a plus) clears it.

"Just tell me what to do": setting up a project from a
description
The quickest way to a working robot is to tell Athena what you have and what you want it to
do, and let her build the project.

1. Start from the project you want to change
Athena works on the project that is open. To start fresh, use File → New first. To add to an
existing robot, open its project.

2. Describe the robot
Say what hardware you have and what you want it to do. The more concrete, the better:
I have an EZ-B v4 at 192.168.1.1. There's a camera on the EZ-B, a pan servo on D0 and a
tilt servo on D1, and a speaker on the EZ-B. I want the head to follow faces and the robot to
say hello when it sees someone.
You do not need to know the names of any robot skills. Describing the hardware (the
controller, what is plugged into which port, the camera, the speaker or microphone) and the
behaviour you want is enough.

3. Watch her plan and look things up
Athena reads your project first, so she knows what is already there. Then she searches the
Robot Skill Store for robot skills that fit, reads their manuals, and works out how they
connect. Each step she finishes stays in the conversation as a short line with a lightning
icon, such as Read the project's robot skills or Searched the robot skill store. While
she works, a line under the conversation says what she is doing, such as Thinking....
None of this changes anything, so it happens without asking you.

4. Approve each change
When she is ready to change the project, a card appears for each change: Athena wants
to: Add a robot skill to the project, Change configuration of 'Camera', Write
script .... Read it and press Approve or Deny. If several are waiting, Approve all
approves every one. See Approving changes.
As you approve, the robot skills appear in your workspace, configured. A robot skill that is
not installed on your computer yet is downloaded from the store first.

5. Try it, then ask for changes
Athena finishes with a summary of what she set up and anything you still have to do
yourself, such as plugging something in or pressing Connect on the EZB Connection robot
skill. Try the robot. If something is not right, say so in the same conversation: the head
moves the wrong way when I move left, make it say hello only once a minute. She can read
back what she configured and adjust it.

6. Save the project
Athena's changes are made to the open project, exactly as if you had made them by hand.
They are not saved for you. Use File → Save to keep them.

How Athena works
Knowing what happens behind the scenes helps you understand what she can see, why she
sometimes asks before acting, and where your credits go.

The conversation loop
1. You send a message. ARCx sends it to Synthiam's AI service, along with the
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conversation so far and the AI model you picked.
2. The model reads it and decides what it needs. Rather than answering straight away, it
usually asks for one or more tools to be run: list the robot skills in the project, search the
store for face tracking.
3. Tools that look things up on synthiam.com (the store and the support documents) are
run by Synthiam's AI service directly. Tools that look at or change your project are sent
back to ARCx, because only ARCx can see your project.
4. ARCx runs the project tools. Tools that only read run at once. Tools that change
something wait for your approval.
5. The results go back to the model, which decides what to do next: run more tools, or
write its answer.

One message can take several rounds of this. To keep a single request from running up
credits indefinitely, Athena stops after ten rounds and says The AI requested too many
actions in one turn. Ask again to continue. Send another message, such as carry on,
and she picks up where she stopped.

Athena's tools

Tool What it does Runs where Needs approval

Search the robot skill
store

Find robot skills by
what they do.

synthiam.com No

Read a robot skill's
manual

The full manual of a
robot skill in the
store.

synthiam.com No

Search the support
docs

Find Synthiam
support documents.

synthiam.com No

Read a support doc One support
document in full.

synthiam.com No

Read the project's
robot skills

The robot skills in the
open project, by
window title.

ARCx No

List installed robot
skills

Robot skills that can
be added: installed
on this computer and
in the store.

ARCx No

Read control
commands

The control
commands a robot
skill accepts, with
their parameters.

ARCx No

Read configuration
and its schema

A robot skill's
configuration, and
the description of
every field in it.

ARCx No

List scripts, read a
script

The scripts stored
inside a robot skill's
configuration.

ARCx No

Read global variables Every global variable
with its value.

ARCx No

Add a robot skill Add a robot skill to ARCx Yes
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the project,
downloading it first if
needed.

Remove a robot skill Remove a robot skill
and its configuration.

ARCx Yes

Change configuration Change the settings
of a robot skill.

ARCx Yes

Write a script Write JavaScript or
Python into a script
inside a robot skill.

ARCx Yes

Send a control
command

Send a command to
a robot skill, which
can make the robot
move or speak. Waits
up to 30 seconds for
it to finish.

ARCx Yes

The ARCx tools are the same ones the Model Context Protocol server offers an outside AI,
so Athena and an AI connected over MCP agree about what your project is and how to
change it.

Why she reads the configuration schema
Every robot skill describes its configuration: what each field means, what values it accepts.
Before Athena changes a configuration she reads that description, so she sets the camera's
resolution or the servo's port in the field that actually holds it rather than guessing. This is
also why a robot skill's author writing good descriptions makes Athena better at configuring
it.

Approving changes
Anything that changes your project or acts on the robot waits for you. A card appears in the
conversation:

• It starts with Athena wants to: and a short description, such as Remove robot skill
'Camera'.
• Under that are the details she will send: the robot skill, the configuration change, the
script. Long details are cut short.

Press Approve to let her go ahead, or Deny to refuse. When you deny, the conversation
shows Declined: followed by the action, and Athena is told you refused, so she can suggest
something else. Pressing Cancel or Start a new conversation while a card is waiting
counts as a denial.
Approving a control command can make the robot move. Keep the robot somewhere safe,
and keep a hand near the power on a large robot, the first time you let her drive it.

What Athena does not do
Athena works through robot skills. That keeps her changes understandable, but it means
some things are outside her reach:

• She does not save your project. Use File → Save.
• She does not look through the cameras. She can configure camera and vision robot
skills, but she does not receive images. An AI connected over MCP can.
• She does not open projects, change ARCx's preferences, edit the robot
configuration or build Custom UI screens. Those are done in the interface, or by an
AI connected over MCP.
• She does not move servos or drive the robot directly. She can do it through a
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robot skill's control commands, with your approval, but she has no direct servo or
movement tool.
• She does not run on her own. Athena answers when you ask. For a robot that thinks
and acts on its own, use a robot skill such as Autonomous AI or Chat GPT.
• She does not remember past conversations. Each conversation starts from your
project as it is now.

Athena and MCP
ARCx gives AI two ways in. Athena is built in. The Model Context Protocol (MCP) lets an AI
application you choose, such as Claude, ChatGPT, Cursor, VS Code Copilot or a model
running on your own computer in LM Studio, connect to ARCx from outside. Both use the
same project tools, so you can use either, or both.

Athena An AI connected over MCP

Setup None. Sign in and open the
chat.

Install an AI application and
add ARCx to it.

Account and cost Your Synthiam account and
AI credits.

Whatever the AI application
needs: its own account,
subscription or API key, or
nothing for a local model.

Internet Required. Not with a local model.
ARCx's MCP server works
offline.

Where you chat Inside ARCx, beside your
workspace.

In the AI application.

Sees camera images No. Yes, with a model that
accepts images.

Drives, speaks, moves
servos

Through robot skill control
commands.

Directly, with tools for
movement, speech and
servos.

Projects, preferences, robot
configuration, Custom UI

No. Yes.

Writes and runs test scripts Writes scripts into robot
skills.

Writes, runs, reads the
output and fixes them.

Develops robot skills No. Yes, from creating one in the
store to publishing it.

Asks before changing
anything

Always, with an approval
card.

The AI application asks, and
ARCx's permission switches
limit what it may do.

Start with Athena if you are new: there is nothing to install and she is aimed at getting a
project working. Add an MCP connection when you already use an AI application, want one
that can look through the camera, want to work offline, or are writing robot skills.
The full guide to MCP, including which AI applications work and how to connect each one, is
at https://synthiam.com/Support/ai-integration/Model-Context-Protocol.

Credits, models and privacy
Models. The list at the top left of the chat shows the AI models Athena can use, as
Synthiam offers them. ARCx remembers the one you pick. Larger models handle long,
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multi-step setups better; smaller ones cost fewer credits for simple questions.
Credits. Each request is charged in Synthiam AI credits, depending on the model and the
amount of work. Your balance is the chip at the top right of the chat (click it to buy more),
and each reply says how many credits it used. If the AI service fails, no credits are charged.
What is sent. To answer, Athena sends your messages and the results of her tools to
Synthiam's AI service, which passes them to the AI model you picked. Those results can
include the names of the robot skills in your project, their configurations and scripts, and
your global variables. API keys and passwords saved in a robot skill's configuration are part
of that configuration, so avoid asking her to read the configuration of a robot skill that holds
a secret. Camera images are never sent; she has no tool to get them.

Tips for good requests
• Say what hardware you have and where it is plugged in. A pan servo on D0 gets a
working setup; a servo gets a question back.
• Say what you want the robot to do, not which robot skills to use. Choosing the
robot skills is what she is good at.
• One goal at a time. Follow faces, try it, then say hello when you see someone. Smaller
steps are cheaper and easier to check.
• Tell her what went wrong. The head turns right when the face is on the left is enough
for her to find and change the setting.
• Ask her to explain. What does the Face Tracking robot skill do with these settings? is a
cheap way to learn ARCx.
• Save when it works. Her changes are not saved until you save the project.

Troubleshooting
What you see What to do

Sign in to ARCx with your Synthiam
account to use the AI assistant.

Sign in from Options → Account, or with
the Sign in link beside the message.

The model list stays at Loading models...,
or says No AI models available, and Send
stays greyed out

ARCx could not get the list of models. Check
the internet connection and your sign-in,
then open Athena again. The cause is in
Views → Debug Log.

You don't have enough AI credits to
make a request.

Buy more with the Buy AI credits link
beside the message.

The AI requested too many actions in
one turn. Ask again to continue.

Send another message, such as carry on.

The conversation is too large for the
selected model. Start a new
conversation.

Press Start a new conversation and
describe where you are.

The AI provider returned an error. No
credits were charged.

Try again in a moment, or pick another
model.

Could not reach the Synthiam AI
service.

The computer running ARCx cannot reach
synthiam.com. Check its internet
connection.

She added robot skills but they are gone
after restarting ARCx

The project was not saved. Use File → Save
after she finishes.
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