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Transcribes live audio using a model trained on
geology podcasts and lectures. It produces
clean final transcripts, which are then used to
generate AI summaries for each rock.

1.  Load On-Device Models, Initialize Audio + Context

Volume Estimation: 
Uses top and side-view images + AprilTag scale to
estimate rock volume and mass.

Identifies rock families from field images &
provides confidence scores + geology features.

ConvNeXt-Tiny Backbone

C3/C4 Feature Fusion Neck

GeM + Gram Pooling

Primary
Family Head

Feature
Heads

N
u

m
b

er
 o

f 
Im

ag
es 2,962

1,576

350

Accuracy: 
91% (family)
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Abstract

Surface Assistant for Geological Exploration
(SAGE) captures visual and audio data to
generate rock classifications with confidence
scores, estimate sample volume and mass, and
transcribe speech into searchable field notes. 

Block Diagram

Voice Transcription

Shared Feature Vector

Family Label

ML Rock Classification

Preprocessed Input

Feature Labels

Dataset: Model Architecture:

Ground UI
System Overview

 

Capture Audio Stream
Every 0.5s, rolling 4s window

2. Real-Time Transcription2. Real-Time Transcription2. Real-Time Transcription

Silence Detection

Normalize & Transcribe
ASR + trim boundary words

Multimodal Correction
N-gram + visual context + spell

check

Smart Merge
Detect overlap & duplicates

  
Full-Audio ASR Pass

Confidence-Based
Correction

n-gram/spell check +
low-confidence token review: top

4 options sent to LLM

LLM Final Formatting
Phi-3-mini: punctuation,

capitalization, final cleanup

  3. Final Refinement3. Final Refinement 3. Final Refinement

Edit
Keyboard with auto-

capitalization
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