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Agentic Al System Related Development (2025~2026)

| LLM Driven Control for Robotics (2025)

RobolLang Al Agent

Global ICT Standards Conference

b

1)

L

- I Text - LLM — Command — Action I —

STT. TTS 23 ET 5 Mo B

kS EXAONE | gy gpanar

Result .
(Text)

Text Processing Part|

LM 2% - TTS

#R0OS2

| Al Agentic System for Autonomous Robotics (2026) RoboMCP Agentic Al

RoboClaw Tester —o—

L ) =)

2026




CH4 20| 3212 23t ROS2 HIO|E|E! Agentic ZIEI gt & A5 1S

Global ICT Standards Conference 2024

LLM?|gte] XtEFH =2 H[of Al Agent

.
gl dS G837 ARdo] 7l xeF 25 Aol A2w A 1 A g e n t I C A I

YA LD E B4 Ao} A A&FY 23 Aol
REC T

Design and Implementation of a Natural Language-Based
Autonomous Robot Control System Using Large Language
Models
FA R -G

Sewan Gu!, Youngjae Kim'

oz
oy N
>
o
rot

Jot

Abstract This paper presents the development and implementation of an AT agent system that leverages a
large language model (LLM) to control an autonomous driving robot through natural language commands
The system processes voice-input requests via the speech-to-text engine. translates them into robot
navigation commands by LLM, and provides audible feedback to the user. To manage and monitor the
overall workflow, we employ a control flow diagram and incorporate a human-in-the-loop mechanism that
enables intervention when issues arise. To enhance natural language accuracy, the system integrates
additional LLM modules that improve speech-to-text and text-to-speech performance. Experimental
validation confirms the feasibility and effectiveness of the proposed design, demonstrating seamless human—
robot interaction for advanced navigation and control in autonomous robotic.
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Keywords: LLM. Language-Driven Robotics, AzureOpenAl Tool Calling, ROS 2, Stretch3, EXAONE,
LnagChain, LangGraph

2ES=EX], vol21, no2, pp. 131-139
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[1] ChatGPT for Robotics: Design Principles and Model Abilities (Microsoft), 2023

: LLMO| 22 H|0] 2=E ZHF5I7LE APIE 2@ S0HE = o= g+t

[2] Do As | Can, Not As | Say : Grounding Language in Robotic Affordances (Google), 2022

c 229| 22|18 X|ef 7ts M (Affordance) 2t LLM2| Z=Z(Reasoning)2 2t Embodied Al &+

[3] NavGPT : Explicit Reasoning in Vision-and-Language Navigation with Large Language Models, 2024

[4] ROS-LLM : A Framework for Embodied Al, 2025
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The Evolution Landscape of Al Agents

[1] A Comprehensive Survey of Self-Evolving Al Agents,

Al Agent UM 93t Eg|
A New Paradigm Bridging Foundation Models and Lifelong Agentic Systems, 2025

[2] Agentic Design Patterns: A System-Theoretic Framework, 2025 Al Agent Core Subsystem

[3] Agentic LLM-based robotic systems for real-world applications: a review on their Al Agent°| 23 Ng mos

agenticness and ethics, 2025 HeIE A

[4] AIOS: LLM Agent Operating System, 2025 OS Kernel & AIOS Kernel
- AlOS-Agent SDK

- Agent Application

[5] Towards Embodied Agentic Al: Review and Classification of LLM- and VLM-Driven Robot Autonomy and Interaction, 2025
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Agentic LLM-based robotic systems for real-world applications: a review on

their agentichess and ethics (2

025)

LM-Nav: Robotic REAL: and Ad: REAL proposes a PROGPROMPT: Generating RobotGPT: Robot Manipulate-Anything: v g, inulate-Anything is a
Do As | Can, Not As | Say: ProgPrompt presents a ipulati i APAie-LIING: B, 1
with Large Pre-Trained Models using Large Language Models on framework for resilient Grounding Language i: Situated Robot Task Plans gy # )’1 b far Manipulation Learning from Automating Real- system  for  automating
of Language, Vision, and Action Aerial Robots AR aRan oboe i ) using Large Language Models  PromPpUing strategy tha ChatGPT World 8 :
NG FirSaias t aviga obotic Affordances SayCan - enables LLMs to generate [ RobotGPT uses Robots using Vision- general robotic manipulation
|.n :‘u ation syst n’\ Sehlirobots by ambetting pioneers an approach structured robot task plans & ChatGPT as a by leveraging vision-
a navigation systel a rea > 3 3 7 ,
e [# reasonng "M o that combines an LLM's |, conditioned on a given “ieachier™ 1o el language models (VLMs) to
Ithat composes three ) e C $oo st /o ¢
0 composes-taee N fie comto oop high-level planning with - environment and action ) robotic policies, generate action trajectories
pre-trained - models " % robot’s learned skills via space P s ithout hand-crafied skills
to follow natural RoboCat: A Self- 3 S \ P | b avoiding the without hand-crafted skills
J o ¥ improving affordance-based L By - instability of directly
language route instructions Generalist Agent grounding . LLM?®: Large Language Model-
e S / deploying LLMs for 7
Code as Policies: Language Model for Robotic VoxPoser: Composable 3D Value | VoxPoser cnables an LLM to generate 3D |gmses / ooy based Task and Motion
P for Embodied Control 3 ipulati y S ~—— manipulation. Planni
rograms fof fmbociec Contro Code as Policies Manipulation Maps manipulation trajectories by having it interface L] ANNg

- Stackhe bocks on the empty bowt. (3)

reframes robot

policies as executable
code, using LLMs
trained on code to
generate robot
programs from
natural language
commands

Open-World Object Manipulation using
Pre-Trained Vision-Language Models

MOO is a framework
that enables a robot to
pick and manipulate
objects belonging to
categories never seen
in its training data.

N

VADER: Visual i T.ane
and Error Recovery
for Multi Robot Human Collabor:

Interactive Language is a r

ion
VADER is a framework cnabling
robots to proactively seek help
from humans or other robots when
failures in long-horizon

SayPlan: Grounding Large
Language Models using 3D
Scene Graphs for Scalable

Gato: A Generalist Agent __Robot Tlsl( Pllnnlng

== - SayPlan combines an LLM with a

Interactive Language:
Talking to Robots in Real
Time

time languag
teleoperation system and a massive dataset called
"able for robotics

for Robotic Manipulation with
Language Models

(F ettt l
policy able to solve

L > L
Grgngn I
-, BN
hundreds of =)
manipulation tasks w

across different robot
arms
RoCo: Dialectic Multi-Robot
Collaboration
with Large Language Models

HULC++ learns language-conditioned with Motion Failure Reasoning
manipulation skills from unlabeled play
data by hamnessing visual affordances
and a hierarchy of policies

RoboCat is a multi-

with vision models to produce value maps

Task and Motion
Planning with Large
Language Models
for Object
Rearrangement

task, multi-
embodiment robotic
agent that learns a
general visuomotor

Grounding Language
with Visual Affordances
over Unstructured Data

LLM-GROP tackles object
rearrangement by injecting
knowledge
from an LLM into a task-
and-motion planning

LLM® is an LLM-powered
framework  that  tightly
couples symbolic planning
with motion-level feedback
for multi-step tasks

commonsense

RoCo is a system for zero-shot
multi-robot  collaboration that
us: LLMs high-level
communicators low-level
path planners

MALMM: Multi-Agent Large
Language Models
for Zero-Shot Robotics
Manipulation

MALMM is a multi-
LLM

LaMI: Large Language Models for
Multi-Modal Human-Robot
Interaction

Sent LaMI presents a large-language-model-
and % based system to enhance multi-modal

framework

human-robot interaction
Idesigned for zero-

shot
manipulation

LLM2Swarm: Robot Swarms
that Responsively Reason, Plan,
and Collaborate through LLMs

robotic
that
isplits the reasoning

- RT-1: Robotics Transformer for

Real-World Control at Scale

across  specialized
to improve

reliability

LLM2Swarm explores integrating large language models with o
. “agents’
robot swarms — large groups of relatively simple robots — to e

endow them with higher-level reasoning and responsiveness

LLM-MARS: Large Language Model for Behavior

Tree Generation and NLP-enhanced Dialogue in p.LM . An EmhodledMuhlmodnl Llnxulge Mod,] PalLM-E is a pre-trained ‘ bodied R g
Multi-Agent Robot Systems - large language model with Innse Monologue: Emancied Hessontng
5 , ; through Planning with Language Models
LLM-MARS is a system that '1’[‘ dis a6ty 6 fcoimbing
integrates an LLM into a continuous sensor inputs and Inner Monologue is a
multi-robot team to handle r-:‘ output text or actions for closed-loop  planner

Robotics Transformer 1 (RT-1) is a large-

both strategic planning and ,‘9 embodied tasks that uses natural gt s
_, interactive  dialogue-based s language  feedback scale vision-language policy that maps
g 1 Can Tell What | am Doing: Toward - each 8 language instructions and recent visual
Supervision i “ after each skill to
OB EFDOUGINg WAGERA KOBOXE Wt VST Real-World Natural Language dynamically  refine Observations to discrete robot actions using
ChatGPT for Robotics: Planning for Real-World Execution lyna y e 2

Grounding of Robot Experiences in atokenized behavior policy for real-world

robotic control.

Design Principles and Model
Abilities

high-level
real time.

plans
RobotlQ is a ROS-based

framework  that  cnables
robots use LLMs for
interpreting user commands
and generating
task plans.

DrEureka: Language
Model Guided Sim-
To-Real Transfer RT-2: Vision-Language-Action Models
o Transfer Web Knowledge to Robotic
Control
Robotics Transformer 2 (RT-2) extends

RT-1 by integrating web-scale vision-

to EE

executable

Gato is a gcncmhsl transformer 3D Scene Graph to improve task ChatGPT for Robotics RONAR is an LLM-powered system that language knowledge into a unified Vision-
model trained to perform 604 diverse planning in complex proposes design principles for generates natural language narratives s I~“"¥“1‘b’$"\‘“:‘l’" "“‘dt‘lL C"‘*E’""Ll more
tasks across multiple modalities using environments by  grounding leveraging ChatGPT as a robot by interpreting a robot’s sensory and Dlluluu uses LLMs to reward and sk robotic

a single unified sequence-based language  understanding in brain through strategic prompt engineering and internal data. function and domain randomization design control.

architecture. spatial context. external tool integration. cedpi in sim-to-real reinforcement learning

-10 -
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AlIOS: LLM Agent Operating System, 2025

Agent Application [ [f‘L Travel Agent [uﬁlRec Agent J [ @] Coding Agent ] l Math Agent | ||=fNarrative Agent

}

File Operation } Noa.LLM Related Oueri L LM Related Oueri { Reazomng & Planmng
Hetwork Fequest omn- ated Cuenes p elated Uuenes Tool Parsing
EeyboardMouse _ AIOS-Agent SDK Code Generation Application Layer
! Kernel Layer
0SS Eernel ATOS Kemel
_ Process Scheduler J‘— AJOS System Call
f 7 I ¥ ¥ Y F ¥ s L e . - I
Memory Manager ]‘ T LIM Agent " Context Memory 1 Storage Tool | Access |
| Core(s) Scheduler . Manager | | Manager | | Manager . Manager | | Manager |
Filesystem ]‘— i
|I Hardware Driver [* > OS System Call
| Hardware Layer
Hardware [ CPU J f GPU Memory | Dick J ~ Peripheral Devices
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Agent &7 ggko]| [HE AlLf2|<

’,,_ 1604 248 Al OfjojHE ‘ 2CHA: oflOJHE 2t $2 (Co-op Al) 3CHA: XHgE HE ol0|TE| AJAH (Agentic Al)

= b3 ==} RIS AlO - X7l ol XIS FIAHXIO L HX
_ A&FT0l| 7HM 30% EH7|_6|'J_'—, stedxtoz =of 1 (EX Aoﬂﬂl) A1E O|SoHA ERBIFAS Mo A0 Qs S AN OE FAHF
o o 12 A AR 9f
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Figure F.03 DAY 9 LIVESTREAM Humanoid Robot working ..

YouTube
@ YouTube - Peter Kaj

SMART WAREHOUSE: COORDINATED AGV ROBOT WORKFLOW

) 1. rosoT A & B 6O TO WAREHOUSE

TRANSPORT & DISPATCH
0 2. ROBOT B LOADS CARGO ONTO ROBOT A e 3. ROBOT A CARRIES CARGO TO LOADING AREA

(To Robot A)
Carry it back to the
LOADING AREA.

I'VE STEPPED AWAY, BUT I'LL BE BACK

|
(ToRobotB)

ROBOT A & B GO (To Robot A)

When Robot A arrives,
o ° ° TO WAREHOUSE { load the cargo. :XTJ a!:v Robot B
R— - START & WAREHOUSE ARRIVAL LOADING ZONE TRANSPORT & DISPATCH

-13 -
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Model to Agent

= Model = Agent

Memory = prompt
While not is_task_done() :

Output = model (prompt)

response = model (memory)

memory = update_memory(memory, response)

1

Harness Engineering

-14 -
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Robotics Al Agent 7R

= Context ManagementS LLM7|gt9] Al Agent?} Bt

MISSION — : L

CONTEXT

MEMORY
— SR = .

(—‘ (/\—W i Q'o’f\ A
L% LEARNING = {_s FEEDBACK =8 & “ ACTION¢-

“Physical Al”

-15 -
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AHHH 7[2te] EX W0 =&

= A ALER

Al Agent
SM oMy 5 seeem=t > Text > LLM > Hd > 2X UM - (Text) - LLMEA > TTS ‘
“ STT> LLMEH

MISSION -

£33 SKILLS

<& PERCEPTION

CONTEXT

MEMORY

&% REASONING

% LEARNING BBl (" FEEDBACK £° ACTIONG

Al Agent 78 J|&

1. LangChain + LangGraph
2. MCP Host/Client, MCP Server
3. RoboClaw (Openclaw in Robot)

K 4. Continuous Test Piple line for LLM & Agent/

-16 -
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1. LangChain / LangGraph £ &&%lt Al Agent 744

Compensation for  Tool Calling,

STT, TTS Control Command
} EXAONE @OpenAI
1.2B gpt-4.1-
na

— Robolang (@Edge)

\ ToolSE/ALE
Edge Robotics LLM Agent

Action Command*

Skill/Tool —

Planning & |_ m

Reasoning m Feedback
- Query Rewriting ™ Edge | SOV | {—
- Query Decomposition \ )

- Query Expansion

\ 4

A 4

A

LangChain  LangGraph LangSmith

*2HHWLS0| &Etst Action Generation T2k
- JAIZA| (Format Enforcing)

- "Z5] 7|8 S& (Templated Response)
- CHAH =2 (Step-by-step reasoning)

-17 -
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View from Robot Manipulator

Robot search for hear toy to pick and hlack table to place
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2. RoboMCPE E¢t Ll 22 Mo g 14

* RObOMCP Server £ EdliA =71 22 HE =5 8l 22 XK

Local LLM
- Gemma4:31b LLM
- Qwen3.6:35b

I

O < MCP R
M=y (Streamable HTTP)
(STDIO/SSE) MCP Server
Develop |
er RoboMCP Client RObOMCP

Server

Q= 1inr

Q=111

Q=—1mn

Proprietary Al
Service

-19 -
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3. RoboClaw Agent /1=

RoboClaw

Q = ﬂ -
Re 7> L e Channel Gateway Roboclaw_core (Pl Agent) Skill Manager \ /
User ,.l- » ( - )
; Navigation . )
m Prompt (Instructions) . J - \
Robot.md(SOUL.md) ( . )
Skill.md Vision . )
Troubleshooting.md > ( )
Robot_lelts.nld Map \ )
of: LB O] 0f1Af Ot Knowledge ( ‘
ot 0|50] HF5tH offgf gwen3-embedding:8b SYStem/HR| . )
XA KE > ’ ( ~
Cooperate/File \ )
Upload Files for RAG History p . .
~ - Robot spec /log Robo_claw_discov
Ap\ - Environment . ery )
vy J7  ~Ethics [ Risk Temporal Context
s _ - Way of Work 1
A(;i1m| :[ Uploaded Data ]

-21 -
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RoboClaw Agent Platform £

e|F QIE{m|0]A

Discord Telegram Slack Custom(Robo gRPC)

Hl&IX O|#IE / gRPC &

33:ROS 2

RoboClaw Channel Node (Python)
[HTTP REST API (port: 8080) ] [ gRPC Server (port: 50051) ]

ExecuteTask(Action) / ExecuteSkill(Service)

( )
$#:ROS2
RoboClaw Agent Node (Python) RoboClaw Msg
_[ LLM Bridge ] [ Skill Manager ] [ Memory Manager ] """" Action: ExecuteTask
(Azure, OpenAl, etc) (navi, map, system, etc) (SQL, RAG, etc) Service: ExecuteSkill, QueryState, SendMessage
Gemmad:.edb Msg: AgentStatus,, SkillResult
' ROS2 Topic / Service Query State(Service) '

\§

i J
#ROS 2 |

RoboClaw Core Node (C++)
Hardware Interface Sensor Manager
(read [ write, navi, emergency, etc) (IMU, lidar, etc)

¥

2R StES)|0] / AlE2|0[E

-2 -
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RoboClaw EA

= OfO|HEZI Y Jts 122 2H

- LLM (2 20 222 22 M| Sgfot, He HE 2lS 90 X|sHQl et 7|40] 7ts
- 00| HE et 28 AHEE 22|51 HA| -> Skill / Tool 2 ScalabledtA| 22|
4 N
1. 220 HS . ROS 2 L EE JHstoZ 221 HE ST &3}
4 N
2. Scalability: LHH|AH|O| M, 21Al Ext S 222| 7|52 SEA QI Skill / Tool TH| 2 718 22| 5! =t
' J
3. Performance: A50| Z2%t 0= C++ 2 191510 M5 Iz}
4 N\
4. CIFst HIAIX] xE H S
- gRPC, HTTP REST API A0 2 LISt 9|5 Custom HIA|X| MY HE 7Hs
- Discord, Slack, Telegramz} ZH A% J}ts

. J
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Lesson Learned

= Robotics Al Agent0fl &5t LLM2F Agent OptionS ZIg{0] MEf Wt S5 npby TQ

M=
=)

o

Robotics

Al Agent

-24 -
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Al Agent Z|E3} A= : AIAgentOpsO| 2|8 =09l

* LLMOps -> AlAgentOps 2R

HIE e (S Be

=

» |LLM/Agent ds

bSkelxels

Moot St=RIo] 1

8 RTX 4090 (Ada) RTX 5090 (Blackwell) Jetson Thor (AGX) Jetson Orin (AGX 64GE)
LHLE] Ada Lovelace Blackwell Blackwell Ampere
VRAM S 24 GB (GDDR6X) 32 GB (GDDRT7) 128 GB (LPDDR5X) 64GB (LPDDRS5)
VRAM LiH (e 5 1,008 GB/s 1,792 GB/s 273 GB/s 204.8 GB/s
CUDA Core % 1638470 2176071 2,5607H 2,04870
Tensor Core 4 51270 (44 CH) 6807} (sHILH) 967l (5MICH) 6471 (3M|cH)y
TFLOPS (FP32) 8256 TFLOPS, 104.8 TFLOPS 7.8 TFLOPS 5.3 TFLOPS

TFLOPS (Al/Sparse) 1,321 TFLOPS (FPB)

©f 2,000+ TFLOPS (FP8)

1,035 TFLOPS (FP8)

275 TOPS (INT8)/ 170 TFLOTS{F
P8)

GPU B8 ~2.52 GHz

~241+ GHz

~26 GHz (CPU 7| &)

~1.3GHz

He 22 (@DP) [4s0W

575 W

75W ~ 130W* (7H¥)

15W-60W (71#)

{ Temperature | g - _SEM)
L ©0 ~ 20) © L (a/T)

AN

2. LLM 74

Hyperparameter ot =719HY 43 ™

EEHC 2HAY HH

Puagoan) 12, 0 >
top.p Puaeatn = [Pornatn) i€ -
wo 0 | [ N [ 10 l
| 0 L} { s = 1 | 15 oj2jol 00| B8 ]
P ) 5

Temperature=0 0|22 2/0] 2§

oy | T treptt e [ 00 | ClOI® wBEE EE @8
werwise .
[ e my | IS, g 10 || wsse Rz e 3@ 48+ Us

Frequency penalty |
00 - 20)

Presence penalty | g9 L, it > ayx ) { 0
00 - 20) 0o

(G*F) [ 00

AlAgentOps

Benchmarking test

Al Agent

3. Agent 54

o 27

Glol &

Context

: LLM context length
Data & History

: Memory

Nuance

: prompt, role,

few shot learning

Error Handling

-25-
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Al Agent Config Server

: Al Agent Configuration Dashboard for LLM & RoboClaw

© Al Agent Config Dashboard | RoboClaw Core v0.2.1

2 uymyozmes =8 Former_Factory_Standard 8% &M
#7322

= -

ALtz

Butler_Lab_Standard | Active

= putler @ lab
AR Al Bt L Al Butler GIOIHE 7] A-.-
=5

ROS 2 Domain ID (ROS_DOMAIN_ID) *

Former_Factory_Stan-:- | Active

= former @ lab

A% 3t H8 Former 0|3 22 7|2 4---

2.LLM % S22 API &3 59

=5 LLM HB%F (Provider)

Former_Factory_Local  Active

= former @ local

1 &3 T8 Former 0l& 2R 7|12 4--

Ollama Base URL (®: http:/flocalhost:11434)

=5 Ollama Options 4 4%

: ® Ollama 4 JSON 7}0|=
Former_Factory_Loca‘:| Active

num_ctx (in temperature (float,

= former @ qwen A 9o . i xr O] 1 XL
UHAE A2 37| (718 2048) 2E Yol H/PTY (7I1E: 0.8)

28 #2 ML Former 01& 22 7|12 4.

= seed (int top_k (int
&2 DY PN AS (ZIE: 0) Sojojgt £ 44 oIzt (718: 40)

Stretch_Lab_Standard | Active
= stretch3 @ lab
2t LH Al Stretch 00| HE 7|2 A---

=H1

Stretch_Lab_Ollama 2H S Provider (0: openai, azure, ollama)
a stretch3 @ ollama

T T R St T
S A S oJHIE) Base URL (HE{AY)
A

#E| DB A= (0: qdrant)

/g X} (robot_name) *

num_predict (int)
o WY E2 # (-1 FHE)

top_p (floa
X g 718 2 U8 (7]18: 0.9)

75 #2 (environment) *

28 (im_model)

repeat_last_n (int
SHe RIS EIS0HE £ 2 4 (718: 64)

repeat_penalty (float,
vhe EZ AW HIE (71R:1.1)
min_p (float) think (boolfst

3+ BHE YK LEIY (71: 0.0) Qwen3 £ thinking 22 32 T Ao

false=B{Z), true/low~max=EtA|
options 2F B2 Z| 49 m2t0|E

Al agd

SH|E API Key (ME{ AL

]
I )
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Al Agent Config 84 &

» ERIJIEEH
name - robot_name
environment - is_active
description

= LLM 7|2 43
lIm_provider (multi-cloud)
[Im_model

ros_domain_id

- —— ]
- LLM H4 x5 (0122)
azure_openai_api_key
openai_api_key
anthropic_api_key

= RAG/Qdrant &3
enable_rag - embedding
rag_vector_backend
qgdrant_url - collection

I
= HAKN HS

discord - telegram - slack
grpc integration
bot_tokens management

= System Prompt Added

ROBOT.md
SKILLS.md
Troubleshooting.md
ROBOT_LIMITS.md

* Ollama I}2}0|E
ollama_base_url
ollama_options_json

(num_ctx - temperature ...

)

= MCPAH 4%

-]
= Langsmith At MH

. 231 2|2 95t SHA M

—IEOO — =20

Langsmith Key
Project

= System 1 2% (Router) &3

System One Server Key
Select Provider: Rule / Laya
Timeout for Fallback
Confidence Threshold

gorm.Model: ID - CreatedAt - UpdatedAt - DeletedAt (Soft Delete)

SQLite: WAL - busy_timeout 5000ms - MaxOpenConns: 1 (Write Lock)

-27 -




0|5 Cl4= 29| HAUES 28 ROS2 LI[0|E|EH Agentic ZIEF] 71t 51 A |

Global ICT Standards Conference 2024

AlAgentOps &Y 1M

€@ ~ Agent Config Dashboard £ S8t £ (LLM, RoboClaw)

© LV Test - TTFT (Time to First Token)
© Robociaw (Robot) Test - TPS (Tokens Per Second)

Al Agent Config Dashboard : gsbml\)/gggsfasage

’J - Test Scenario
— LLM Tester
N,
(- gl
=X
Gemma4:edb e u@
f ] RoboMCP
Modelfile :
LLM Hyper-parameter I
RoboClaw / RoboClaw \
Config RoboClaw =
RoboClaw ey
1.7125e; T2 0|8, 2RAEX} )
2.RAG % HIE{DB H& r e
e ¥
3 jAH U E4 o2 A . ¢
4. Agentic Prompt > Y oy ¢ -
: quo.md, NVIDA Orin -
Skill.md,
Troubleshooting.md, .g XXXX

Robot_limit.,json

RoboClaw Tester e > K NVIDA Orin /
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=M= H2AE!

Maintenance

/ Update
/ Upgrade
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RoboClaw Tester A1

™~
User Interf Remote gRPC Services
ser Interface
(CLI Command) - ~
\_ J RosGrpc Service
(tlsi?fﬁﬁ?gig} Ping, GetRobotInfo
- L 4 9 GetCurrentRobotBattery
g ) GetRobotCameralmage
RoboClaw CLI Core GetRobhotMap
(cmd/test.go) >
\ /
': ™
v . Test Handler Registry Messenger Service
N (tester/handlers.go) SendCommand (Al Chat)
DownloadFile
Local Cache EHIAEHIO|A i
(config.json, ROBOT.md) 1I__91| I_ -/ UploadFile
\ J
. /
o /
/ RoboClaw RoboClaw \
RoboClaw b
o ey
J L
Lo L) & g i ¢
NVIDA Orin w
XXXX

/
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RoboClaw Tester 72

« 22 75(Bringup) E& AEIE B8t Al Agent 852 AlLt2|R 7|Eto 2 XtE st FIC

* RoboClaw Config M2 R 2[4 AF T2t} 2 HAE A|LI2| 23 HASot] 57|t

f MCP A& RosGrpc 2t L2t RoboMessenger 23S CHIC 2 2E 1
\ )
i HIEQ|3 tHA S o 7|A| %2 SHAOA T LI A|LIZ|Q 7|HIO R J|= HS TEM|A T8 JIs 1
’ Robot.md I}z LLMO|O|MES| HHS CHZESHe] W2 ALt UX| O F ZIT 1
r AHIEH ANE Fesl0] test_report_*.md E11A XI5 A 1
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= Model = Robotics Al Agent

Output = model (prompt) Memory = prompt “robot action”
While not is_task_done() :

response = model (memory)

memory = update_memory(memory, response)

f

Harness Engineering

Robolang RoboMCP RoboClaw

AlAgentOps
LLM Tester / RoboClaw Tester
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= Tz} CHAIE ZIotc &3t AT (Hermes Agent)

Tl THA Tl 2t Al 2FEH
Phase 1 AZ oA (SKILL.md) DSPy + GEPA o E l

Phase 2 L7 MH(Tool Description) DSPy + GEPA A=l D
Phase3 | AlARIZEZE 4N DSPy + GEPA A [
Phase 4 L A Darwinian Evolver A= -
Phase5 | A& sjM 2o Xt} mHo| Z2fol Az [

E1: https://discuss.pytorch.kr/t/hermes-agent-self-evolution-hermes-agent-nousresearch/10136
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==

= XY Agentic System
pN|

- 22 0iC} sLLM & Al Agent LIRS AAZ 2HE Xt 2%|0|= 22

LLM

ﬁMCP Robo-Claw- 9RPC
—

Talker i
RoboClaw
sLLM

_ RoboClaw

Q=1
Q=1
Q= nnn SLLM

Proprietary
Server
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