
TIRTHESH JANI 

Machine Learning Engineer  |  Interpretability  |  MLOps  |  Scientific AI 
Barrie, ON, Canada  |  +1 647-936-2446  |  tirtheshjani@gmail.com 

linkedin.com/in/tirthesh-jani  |  github.com/TirtheshJani  |  tirtheshjani.com 

PROFESSIONAL SUMMARY 

Machine learning engineer with physics and AI postgraduate training. At metricHEALTH Solutions Inc. (team recipient, 2024 

City of Barrie Mayoral Award for Research and Innovation), builds FHIR R4B production data systems sustaining 99.9% 

uptime and a Vertex AI plus Gemini 2.5 Flash handwriting-OCR pipeline that lifts scanned healthcare forms into schema-

validated FHIR R4B JSON. Two sole-author research manuscripts completed May 2026 (Zenodo-deposited; arXiv submission 

pending): an interventional masked-line ablation audit of a LightGBM stellar classifier (macro-F1 0.926 on 3,032 Gaia-ESO 

UVES spectra), and a paired-data comparison of structured FHIR against LLM-narrative retrieval on 13,800 adherence-

indicator questions. Applies interpretability methods (TreeSHAP, permutation importance, interventional masked-feature 

ablation) to audit production and scientific models, and ships end-to-end MLOps on GCP and GKE Autopilot. 

TECHNICAL SKILLS 

Languages: Python, SQL, R, JavaScript, Scala, C++, MATLAB 

ML and Data Science: PyTorch, TensorFlow, Scikit-Learn, LightGBM, NumPy, Pandas, Hugging Face Transformers, FLAN-T5 

fine-tuning, Retrieval-Augmented Generation (RAG), Natural Language Processing (NLP), Time-Series Forecasting (LSTM), 

Predictive Modeling, Hypothesis Testing, A/B Testing, Bayesian Inference 

Generative AI Tooling: Vertex AI (Gemini 2.5 Flash, Gemini 2.5 Pro), GitHub Copilot Pro, Claude Code (headless 

orchestration, Anthropic Skills spec), Codex, Gemini CLI, Multi-Agent System Design, Structured-Output Prompt Engineering, 

Schema-Constrained JSON Output, Per-Field Confidence Calibration and Routing, FHIR R4B Output Validation via 

fhir.resources 

Model Interpretability: TreeSHAP, Permutation Importance, Sliding-Window Occlusion, Interventional Masked-Feature 

Ablation, Paired-Bootstrap Confidence Intervals, Phipson-Smyth Correction 

MLOps and Cloud: Google Cloud Platform (GCP), Google Kubernetes Engine (GKE Autopilot), Docker, FastAPI, GitHub Actions 

CI/CD, Workload Identity Federation, MLflow, DVC, Microsoft Azure 

Data Engineering and BI: Apache Spark, Apache Kafka, BigQuery, Azure SQL, PostgreSQL, MySQL, ETL, Data Warehousing, 

FITS, HDF5, PyArrow Parquet, Tableau, Power BI, Looker 

Scientific Computing and Quantum: Qiskit, Variational Circuits, Quantum Kernels (QSVM), Astropy, cross-survey 

astronomical data engineering (APOGEE DR17, GALAH DR3, Gaia-ESO DR4 UVES) 

Healthcare and Compliance: Fast Healthcare Interoperability Resources (FHIR R4B), SOC 2 Compliance, OAuth, Privacy-by-

Design, REST APIs, Synthea synthetic patient generation, fhir.resources (pydantic R4B models) 

PROFESSIONAL EXPERIENCE 

metricHEALTH Solutions Inc. Barrie, ON, Canada 

Software Developer and Data Engineer April 2024 to Present 
• Built a Vertex AI handwriting-OCR pipeline (Gemini 2.5 Flash primary; Gemini 2.5 Pro fallback for low-confidence fields) 

inside the metricCONNECT FHIR gateway that lifts scanned Patient Support Program enrollment forms (mixed print, 
cursive, and selection marks) into structured FHIR R4B JSON, using schema-constrained Pydantic prompts, OpenCV pre-
processing (deskew, denoise, CLAHE), and per-field confidence routing at a 0.85 threshold. 

• Region-pinned the OCR pipeline to northamerica-northeast1 (Montreal) for PHIPA and PIPEDA data residency; validated 
outputs against the FHIR R4B Questionnaire and QuestionnaireResponse schema with fhir.resources pydantic models 
before commit; achieved an 85% per-field confidence pass-through rate at the 0.85 threshold, routing the remaining 15% 
to the Gemini 2.5 Pro fallback path; shipped CI/CD via GitHub Actions and Workload Identity Federation, with structlog-
only logging that keeps PHI out of logs, filenames, and fixtures. 

• Built secure RESTful API integrations between internal systems and client CRMs (Microsoft Dynamics 365) for real-time 
bidirectional data exchange under FHIR R4B and SOC 2 compliance, sustaining 99.9% uptime and full audit trails on 
production healthcare data services. 

• Developed real-time data dashboards yielding a 40% increase in KPI visibility for leadership; implemented OAuth-based 
multi-platform authentication with privacy-by-design and automated end-to-end testing in Python and Selenium, 
reducing manual testing effort by 30%. 

Barrie Public Library Barrie, ON, Canada 

Library Associate October 2023 to Present 
• Designed and delivered Tech Titans (September 2025 to April 2026), a youth STEM program funded by the City of Barrie 

Bright Futures Grant: 24 sessions, 3 cohorts, 26 participants aged 9 to 14, covering Python (EduBlocks, Codedex.io) and 



robotics (LEGO SPIKE Prime, FIRST LEGO League); authored 22 session reports and a 14-page final grant report with KPI, 
SWOT, and cost-per-participant analysis. 

• Co-designed a province-wide psychological-safety survey with the Ontario Public Library Association Research and 
Evaluation Committee, collecting 1,100+ responses across 60+ library systems; co-presented findings at the OLA Super 
Conference. 

Freelance Data Consultant (Fiverr) Remote 

Independent Contractor March 2017 to January 2022 
• Delivered 25+ analytical reports and dashboards in Power BI and Excel across an SMB portfolio (15% average lift in client 

retention); improved data accuracy by 20% on end-to-end SQL and Python projects spanning ingestion, cleaning, 
transformation, and reporting. 

RESEARCH AND PUBLICATIONS 

Stellar MK Audit: Interventional Interpretability on Gaia-ESO UVES Spectra Independent Research 
• Trained a LightGBM classifier assigning Morgan-Keenan classes F, G, K to 3,032 Gaia-ESO FLAMES-UVES spectra (macro-F1 

0.926 on a 456-spectrum held-out set) and audited it with an interventional masked-line ablation (paired-bootstrap CIs, 
random-window controls, Phipson-Smyth correction), surfacing two distinct shortcuts: a G-class continuum-level signal, 
where an independent 5th-order Legendre re-derivation collapses G accuracy from 0.965 to 0.148, and per-line 
substitution on K. Code and model released MIT. 

Representation Wins on QA, Not on ML: FHIR RAG Paired-Data Study Independent Research 
• Built the first paired-data comparison of narrative RAG, structured FHIR RAG (naive and resource-aware), and a no-

retrieval baseline on 200 Synthea synthetic patients and 13,800 programmatically-verified questions: narrative wins 
exact-match QA at 40.6% vs 33.4 to 35.3% (McNemar p<0.001), yet structured FHIR features win downstream adherence 
classification (LightGBM AUC 0.997 vs narrative 0.846), a representation dissociation. Engineered the resource-aware 
retriever and a no-LLM-judge ground-truth harness. Code Apache-2.0; dataset CC-BY-4.0. 

SELECTED PROJECTS 

Agentic AI Systems Public, MIT 
• Agentic-OS: built a personal Claude Code agent OS (Python, TypeScript, Next.js, SQLite) with ~25 spec-compliant skill 

stubs on the Anthropic Skills spec, an Obsidian memory vault, and a dashboard that spawns headless claude -p instances 
and streams output back over server-sent events. 

• GCP Agents Summoner: built an extensible multi-agent framework on Google Cloud (Vertex AI, Gemini, Pub/Sub, 
Firestore) with a plan, execute, reflect lifecycle coordinating Gemini-backed agents over Pub/Sub messaging and 
Firestore state. 

Clinical Note Summarizer: Production MLOps on GCP Personal Project 
PyTorch, FLAN-T5, FastAPI, React/Vite, Docker, GKE Autopilot, GitHub Actions, Workload Identity Federation. 

• Built an end-to-end MLOps pipeline for healthcare NLP: fine-tuned FLAN-T5 on the Microsoft MTS-Dialog clinician/patient 
corpus with reproducible training, tokenization, ROUGE evaluation, and an export pipeline. 

• Deployed a FastAPI inference service backed by a React/Vite SPA on GKE Autopilot via GitHub Actions CI/CD with 
Workload Identity Federation, with liveness and readiness probes, Pydantic v2 validation, per-IP rate limiting, and a 
graceful model-fallback path; cut deployment time by 40% via multi-stage Docker images. 

Cross-Survey Stellar Spectra Data Pipeline Personal Project 
Data engineering scope; Gradient Origin Network model architecture and training are upstream. 
• Engineered survey-specific FITS readers (APOGEE apStar/apVisit, GALAH 4-camera, Gaia-ESO UVES Phase-3) and an 

RA/Dec cross-match producing a ~30,000-star common-star catalogue from APOGEE DR17, GALAH DR3, and Gaia-ESO 
DR4; implemented log-lambda resampling, continuum normalization, telluric masking, SNR-aware quality flags, and a 
DVC-tracked HDF5 and PyArrow Parquet storage layer. 

EDUCATION 

Ontario College Graduate Certificate, Big Data Analytics (Honours)  Georgian College April 2023 

Ontario College Graduate Certificate, AI Design and Implementation (Honours)  Georgian College April 2022 

Bachelor of Science, Physics (Major), Mathematics (Minor)  University of Mumbai (Mithibai College) November 2020 

CERTIFICATIONS, HONOURS, AND AWARDS 

Certifications: Google Advanced Data Analytics (July 2025) and Google Data Analytics (June 2024) Professional Certificates. 

Honours and Awards: City of Barrie Mayoral Award for Research and Innovation, 2024 (metricHEALTH team); 2nd Place, 
Generative AI Hackathon (Cohere API), Georgian College, 2024; Georgian Scholar and Dean's List, 2022 to 2023. 


