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Introduction

Odyssey: LLM-Powered Hydration JITAI:

End-to-end Just-In-Time Adaptive Intervention

Edge sensing + calendar + hydration tracking + LLM reasoning

Nudges with Smart Timing and Smart Content to help them
achive daily hydration goal.



Related Works: JITAI Framework
Acording to Nahum-Shani et al.. JITAI “Provide the right
type/amount of support, at the right time.”



Related Works: JITAI Desicion Rules
Passive Context Acquisition: everage passive sensing (accelerometers,
GPS, device usage)



Related Works: JITAI Desicion Rules

Predictive Modeling for Receptivity & Intervention Timing:
Lightweight ML models (Random Forests, logistic models) effective
for low‑data personalized predictions.
Deep learning models (RNNs, LSTMs, Transformers) increasingly
used for complex, continuous time‑series prediction and long‑range
dependency modeling.



Related Works: JITAI Desicion Rules

Context reasoning over sensor data

AutoLife: semantic interpretation of daily life

Behavioral intervention generation

GPT-4 produces high-quality, empathetic interventions

Shown to outperform laypeople and clinicians



Related Works: Limitation

Components studied in isolation:

sensing
prediction
message generation

❌ No fully automated, end-to-end JITAI system

❌ No real-time closed-loop deployment



Motivation & Objectives

Goal: Bridge the JITAI operational gap

Integrates:

passive sensing
automated context fusion
real-time LLM reasoning
adaptive intervention delivery
Fully automated, closed-loop pipeline



System Architecture



Technical Details



Technical Details (a1)
Using Hardware: Vicla Voice

Incorporating:

IM69D130, a high-
performance digital MEMS
microphone from Infineon®

NDP120 Neural Decision
processor
Coded with ArduinoIDE



Technical Details (a2)
Model Trained on 21 minutes of open
source data, trianed accuracy 82.8%

Keyboard/Faucet/Noise



Technical Details



Technical
Details (b1)
Model Trained on 21 minutes of open
source data, trianed accuracy 82.8%



Technical
Details (b2)
daily agenda
tracker



Technical Details



Technical
Details (c1)
detected acoustic
event



Technical
Details (c2)
intervention log



Technical
Details (c3)
hydration log



Technical
Details (c4)
schedule content



Technical
Details (c4)
schedule content



Technical Details



Technical
Details (d1)
Cloud LLM Driven
Context Fusion

WebSocket connection to wss://api.openai.com/v1/realtime
Model: gpt-4o-realtime-preview-2024-10-01



Technical
Details (d1)
Cloud LLM Driven
Context Fusion



Technical
Details (d1)
Cloud LLM Driven
Context Fusion



Technical
Details (d2)
Cloud/Local LLM
Driven Adaptive
Nudge Generator

TinyLlama‑1.1B is a compact
decoder‑only transformer designed for
efficient on‑device inference.
Model type: 1.1‑billion‑parameter
autoregressive transformer.
Quantization: Commonly deployed as
Q4_K_M, reducing memory to ~600–
700MB.
cpp bridge: https://github.com/ggml-
org/llama.cpp



Technical Details



User Demo Time



Evaluation:
Edge&Cloud
Local LLM Performance: 

Very poor performance on
1st-Level: context fusion.
Poor performance on 2nd-
Level: Nudeg Generation
Instability: Tokenization failure



Evaluation: 
Cloud Alone

Case1: Nudge Fatigue



Evaluation: 
Cloud Alone

Case2: Meeting ahead but
detected BLE event {faucet}



Discussion & Limitation
Edge acoustic model accuracy is constrained by on-device
compute and memory

High-capacity models (e.g., YOLO-scale architectures) are infeasible
on embedded hardware

Evaluation was limited to bench testing

No long-term, real-world deployment or user study due to time
constraints
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