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Motivation

»Background : Social robots (e.g., Misty) are increasingly used in mental health
counseling and children's education, but current systems rely on open APIs and complex
frameworks, creating high technical barriers for non-technical users.
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»Solution: To address the above challenges, we propose AutoMisty, which converts
natural language instructions into executable robot code, enabling non-engineers to easily
customize and operate social robots.
»Contributions :
>Mult|-Ag_ent Collaborative Framework: N | AutoMisty Framework
Specialized agents handle sub-tasks for efficient NL-to-code transformation. = 3
Planner Task Agents  Code Script
» Two-Layer Optimization: — Execute
Self-reflection: Auto-checks and fixes code issues. Poiic Sy O P S
Human-in-the-loop: Allows user-driven fine-tuning. Seq:::‘;sz’MU ;;“N s B

» Transparent and Controllable Reasoning:
Keeps reasoning steps visible and editable for user intervention.
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AutoMisty Overview
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Open-Domain Task: When I touch your head, count down Inside Each Agent
> AutoMisty is designed for the Misty robot and provides a complete solution from low- i 3, 2, I, then take a photo and perform a cute action. J
level APIls to final execution and verification, enabling it to perform open-domain tasks l Planner/ Action/ Touch/
Audiovisual Agent

through natural language. Specifically, it includes: o
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» Optimized Misty API: The original interfaces are reorganized and extended, with Reasoning & Decomposing tasks; —— T
- - : : Anal loyed Agents; ks
clearly defined functions and parameters, along with annotations adapted for large A e o i SRR * -
|anguage models Seek approvement of critic; {cnmP
' I Seek approvement of human. ]
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» Dual-Layer Iteration Mechanism: Self-reflection is performed first, followed by e e e e AT ] |
continuous optimization based on user feedback. pocin-LLigd C'C
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» Multi-Agent Collaboration: Complex tasks are decomposed and delegated to o o |
_ .. : Reasoning fine-grained subtasks; Reasoning fine-grained subtasks; Reasoning fine-grained subtasks; If human request to save
agents such as Planner, Action, Touch, and Audiovisual, each responsible for Analyze employed APls; Analyze employed APIs; Analyze employed APIs;
- L ’ . ’ Generate code w/o or w/ Memory; Generate code w/o or w/ Memory; Generate code w/o or w/ Memory;
SpeC|f|C r0|eS and WOl'kIng COIIaborat|Ve|y :ee::approvemento:zritic; Seek approvement of critic; :eetapprovemen:o:;ritic;
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> SyStem Verlflcatlon and User Proxy: RObOt ContrOI COde IS Complled and teSted Touch the head to trigger ﬂ))) [Misty Counting down] (],)) [Misty Counting down] ﬂ))) Misty waves its hands, flashes its lights, Chaskthnaavad Ghors
1 and emits a cute sound. P
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locally to ensure logical correctness before deployment; a user proxy is used to
collect and process human feedback.

Experiments
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TABLE I n n PERFORMANCE COMPARISON OF CHATGPT-40, CHATGPT-01, AND AUTOMISTY ACROSS DIFFERENT CATEGORIES OF TASKS
LIST OF TASKS UNDER EACH CATEGORY Eva I u atl O n M etrl CS
ChatGPT 4o ChatGPT 01 AutoMisty (Ours)
. L . . Tasks TC NUI CE | US TC NUI CE | US TC NUI CE | US
Elementary Task (1) Hand Raise Direction Change, (2) Hand Raise Count Change, (3) Hand Raise Speed » Task Completlon (TC) Com pleted within 20 interactions. ® OUPI | TCI OPL | TCI UPL | TCI
Change, (4) Head Turn Dir:e:ct:inn Change, (.5) Head Turn Count Change, (6) Head Turn . . . Elementary Tasks
Speed Change, (7) Expression Transformation Test, (8) Speech Speed Change Test, (9) > Number of User Interactions (NU') Total user interactions. T2 T Success 0 0 10 T 10 T Socoess 0 0 10 T 10 T Success 5 0 TR
LED Color Change Test 5 S | 0 10 10 S 0 1 10 10 S 1 0 10 10
. . y UCCCSS UCCESS UCCESS
Simple Task (10) Storytelling, (11) Timed Reminder, (12) Emotional Comfort, (13) Poetry Compo- | » User Preference Interactions (UPI): Triggered by user’s personal 6 Fail 1 - [ - [ - I Success| 0 | 0 | 10 | 10 || Success | 0 | 0 | 10 | 10
sition and Performance, (14) Key Word Triggered Video Recording, (15) Rock-style ; Success 7 1 10 | 10 || Success 0 1 10 | 10 T Success 1 0 10 | 10
Dance Performance, (16) Key Word Triggered Photography preference. 8 Success | 0 0 | 10 | 10 || Success | 0 0 | 10 | 10 || Success | 0 0 | 10 | 10
Compound Task (17) Reacting to Head Touch with Pikachu Noise, (18) Expressing Different Emotions 9 Success 0 0 10 | 10 Success 0 1 10 | 10 Success 1 0 10 | 10
\Bhfm%d on Tl“guch Lﬂcﬂﬁﬂnéﬂ?’} Recognizing Colors and Displaying with LED, (20) | 3 Technical Correctness Interactions (TCI): Address coding correctness Simple Tasks
aving in Response o a Lreeling 10 [ Success | 1 0 [ 10 | 10 [[ Success | 1 0 [ 10 [ 10 |[ Success | 1 0 [ 10 [ 10
Complex Task (21) Recognizing and Reading Signs, (22) Simulating a Child’s Persona in Conversation, or |Og IC. 11 Success | 0 0 10 | 10 || Success | 0 0 10 | 10 || Success | O 0 10 | 10
(24) Math Tutoring, (24) Intelligent Storytelling, (25) Real-Time Translation, (26) 12 Success 1 0 10 10 Success 0 0 10 10 Success 1 0 10 10
T%ng a Photo and Pe:rzf.gt)milng Anal}gis, (ZT)RCD;ntdﬂwn Before Taking a Photo and > Code Efficiency (CE) -1 for removable Code; max score is 10. 13 Success 0 0 10 | 10 || Success 0 0 10 | 10 || Success 0 0 10 | 10
Performing an Action (28) Playing a Game Like Concentration 14 Fail ] _ _ ] Fail _ - i _ Success 0 0 10 | 10
_ _ _ » User Satisfaction (US): -1 for misinterpretation or noncompliance; max 15 || Success | O | O | 10 | 10 || Success | 0 | O | 10 | 10 || Success | O | 0 | 10 | 10
» Elementary Tasks: Basic commands (raise hands, adjust head angles, 16 Fail : - | - | - || Success | O | O | 10 | 10 |} Success | 0 | 0 ] 10 | 10
score is 10. Compound Tasks
control speed), testing precise robot control through conversation. Project Page 17 Fal | - | - | - | - |[Success | 1 | O | 10110 || Success | 0 | ! | 10 | 10
18 Fail - - - - Fail - - - - Success 1 0 10 10
: . Qi : : ' i 19 Fail - - - - Success 1 0 10 10 Success 1 0 9 10
> Simple Tasks: Single-agent tasks with straightforward solutions, requiring - - R e e B O T
. . . Complex Tasks
mlnlmal CreatIVIty' 21 Fail - - - - Success 0 0 10 10 Success 0 1 9 10
. . . . 22 Success 0 0 10 10 Success 0 0 10 10 Success 0 0 9 10
» Compound Tasks: Multiple-agent tasks with clear instructions and >3 Tt - Tseee T o T 0 10 T 10 Tseces T o 0 9 1o
. 24 Success 0 0 9 10 Success 0 0 10 10 Success 0 0 10 10
structured collaboration. 25 Fail | - | - | - | - || Success| 0 | 0 | 10 | 10 || Success | 0 | 0 | 9 | 10
. . . L . 26 Fail - - - - Fail - - - - Success 0 0 0 10
» Complex Tasks: Highly abstract instructions requiring multiple agents, 27 Fail : N B Fail : T T - [ success | 1 | 2 | 10 | 10
28 Fail - - - - Success 6 4 10 8 Success 3 2 9 10

autonomous LLM prompt design.
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