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AI-Driven Clinical Transcription 
and Automated Data Pipelines
Mitigating provider burnout through an end-to-end automated speech 
recognition (ASR) pipeline featuring Gemini-powered diarization and a 
Databricks Medallion data strategy. 



Overview

We built an automated, multi-stage ASR pipeline to convert raw clinical audio 
encounters into highly structured, searchable medical data.

Integrated advanced Gemini models to automate transcription, timestamping, 
and speaker diarization (distinguishing between doctor and patient voices).

Implemented a Databricks Medallion Data Architecture (Bronze, Silver, Gold 
layers) to guarantee enterprise-grade data governance, quality validation, and 
longitudinal tracking.

Established an objective quality assurance framework benchmarking AI 
outputs against human-curated Ground Truth transcripts to systematically 
minimize Word Error Rate (WER).

Client Profile

This prominent US academic health 

system operates multiple inpatient and 

outpatient facilities, supported by a 

workforce of over 40,000 healthcare 

professionals. As an industry pioneer, 

the organization actively adopts 

technology-driven innovations to 

optimize provider workflows, eliminate 

operational silos, and improve clinical 

safety outcomes.

Challenges: Documentation Friction and 
Unstructured Audio Silos

Manual transcription bottlenecks compromised data utility and amplified 
administrative strain:



Manual Operational Inefficiencies: Ingestion and AI triggers were performed 
manually per file, resulting in erratic processing queues and delayed record 
updates.

Complex Acoustic Environments: Standard transcription engines failed to 
accurately isolate and attribute speakers (diarization) in noisy, fast-paced 
clinical rooms.

Systemic Data Isolation: The client lacked a centralized, enterprise-grade 
pipeline to securely route raw transcripts from localized databases to 
advanced big data platforms.

Deficit in Quality Guardrails: No automated benchmarking matrix existed to 
cross-examine AI outputs against definitive human baselines, stalling clinical 
validation.

QBurst Solution: Automated ASR & Medallion  
Data Pipeline 

We engineered a sophisticated, multi-tier data pipeline that automates the entire 
lifecycle of a medical audio recording. The hybrid architecture combines secure 
on-premises pre-processing with scalable, cloud-based artificial intelligence.

The end-to-end pipeline operates through five orchestrated stages:

1. Automated Ingestion & Scheduling

A dedicated Nemo Data Connector continuously monitors local SMB server 
drives on a strict automated schedule (running at 3 AM, 6 PM, and 8 PM). The 
connector immediately captures newly recorded clinician encounters, logging 
file metadata into a secure MySQL tracking database.

2. Audio Normalization

On-premises Ubuntu nodes ingest the raw audio files, executing automated 
normalization routines and converting mixed audio formats into standardized, 
uncompressed WAV files to guarantee uniform processing downstream.



3. Gemini-Powered AI Transcription

The normalized audio files are algorithmically chunked into 60-second 
increments and dispatched to the Gemini API. Gemini models execute high-
fidelity audio-to-JSON processing, rendering a linear transcript embedded with 
precise timestamps and speaker-level diarization metrics.

4. Databricks Medallion Storage Strategy

To prepare the transcripts for advanced clinical research and analytics, data 
flows through a governed Databricks Medallion pipeline:

Bronze Layer: Acts as the raw data landing zone, securely storing unedited 
ingestion metadata, timestamps, and job execution logs.

Silver Layer: Holds cleaned, parsed, and structure-validated session 
transcripts across uniform data structures.

Gold Layer (Project Compass): The final, high-value data repository 
containing polished session and transcript tables optimized for direct Large 
Language Model (LLM) and Natural Language Processing (NLP) synthesis.

5. Quantitative Quality Benchmarking

We built an automated validation framework using Postman to systematically 
compare Gemini’s API payloads against manually curated human "Ground 
Truth" baselines. This testing loop automatically calculates the Word Error Rate 
(WER) and Diarization Error Rate (DER), highlighting word substitutions, 
insertions, or deletions to guide iterative prompt engineering.

Key Features and Technical Highlights

Sc heduled Edge Ingestion: Eliminates manual pipeline activation, drastically 
cutting data transit lag times from clinic to cloud.

Spea ker-Level Diarization: Advanced semantic audio separation ensures 
distinct doctor and patient statements are perfectly isolated and correctly 
labeled.

R egulated Medallion Architecture: Enforces robust corporate data 
governance across distinct staging tables within Databricks.



Hybrid Infrastructure Topography: Secure on-premises processing acts as 
a defense perimeter for local storage files before sending sanitized payloads 
to cloud analytical layers.

Automated Logging Transparency: Real-time logging metrics provide 
network administrators with immediate visibility into pipeline health, 
processing throughput, and resource queues.

Impact

Slashed Administrative Burnout: Transitioning to a fully automated, 
scheduled workflow eliminated manual ingestion tasks, returning valuable time 
back to healthcare providers.

Elevated Clinical Accuracy: Precise speaker-level diarization guarantees that 
patient histories and provider assessments are flawlessly attributed within the 
digital health archive.

Continuous Quality Optimization: The objective benchmarking framework 
provides a scientific baseline to audit and fine-tune AI accuracy, ensuring 
transcripts continually surpass strict medical safety standards.

D ownstream Analytics Activation: Transforming unstructured audio into a 
refined "Gold Layer" allows the client's research teams to instantly run 
complex NLP scripts for clinical discovery and operational mining.

End -to-End Operational Visibility: Round-the-clock pipeline logging ensures 
comprehensive transparency, enabling IT teams to immediately spot and 
remedy throughput drops.

www.qburst.com bdg@qburst.com




