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SUMMARY

Computer Science graduate specializing in production-oriented LLM and agentic systems, with hands-on experience
across retrieval, tool use, evaluation, model routing, and full-stack AI applications. Built RAG pipelines,
LangChain/LangGraph agents, integrated tools, multi-provider LLM workflows, guardrails, vector retrieval systems,
and local LLM applications using Python, FastAPI, Next.js, Ollama, FAISS, and Qdrant. Strong background in
model compression, conversational AI, and retrieval systems, with experience taking AI applications from model
and retrieval logic through backend services, persistent memory, safety controls, and user-facing interfaces.

EDUCATION

North South University Sep ’21 – May ’26

Bachelor of Science in Computer Science and Engineering, CGPA: 3.52 Dhaka, Bangladesh

EXPERIENCE

Machine Intelligence Lab, North South University May ’25 – Dec ’25

Research Assistant (LLMs & Representation Learning) Dhaka, Bangladesh

• Designed hierarchy-aware text representation methods using hyperbolic (Poincaré ball) embeddings, learned
token-attention pooling, and multi-segment refinement to support coarse-to-fine semantic retrieval.

• Built a conversational ADHD screening-support system that tracks symptom coverage across dialogue and uses a
multi-model pipeline to extract evidence and produce structured assessment outputs.

SKILLS

• Programming Languages: Python, TypeScript
• LLM & Agentic AI: LangChain, LangGraph, LangChain Deep Agents, RAG, Tool Calling, Prompt
Engineering, Guardrails AI, Ollama

• Machine Learning: PyTorch, Hugging Face Transformers, LLM Fine-tuning, Model Pruning
• Retrieval & Data: Qdrant, FAISS, SQLite, MySQL, Convex
• Backend & Frontend: FastAPI, REST APIs, Server-Sent Events, Next.js, React
• Systems & Infrastructure: Docker, Bifrost LLM Gateway, Git, Local LLM Inference

PROJECTS

Trajecta: A Desktop AI Agent with Experience Driven Learning | Python, LangChain Deep Agents, LangGraph,

FastAPI, Tauri, React, Qdrant, SQLite, Docker, MCP, Bifrost
• Architected a local-first desktop AI agent with LangChain Deep Agents, LangGraph checkpointing, and a
FastAPI–Tauri/React stack, integrating MCP tools, SSE streaming, and Bifrost multi-provider routing to support
resumable workflows, persistent conversations, and local LLM execution.

• Engineered a persistent memory and experience-learning system combining SQLite FTS5 + Qdrant hybrid retrieval,
semantic and episodic memory, and background LLM reflection. Added evidence-linked trajectory capture,
workspace-aware retrieval, and human-reviewed procedural learning to enable reuse of prior knowledge without
automatically activating unverified skills.

• Developed a skill evaluation and reliability framework comparing candidate workflows against baseline agents on held-out
tasks, tracking task success, tool correctness, token usage, and execution time with versioned promotion and rollback.
Enforced Guardrails AI validation, ALLOW/ASK/DENY permissions, human approvals, and optional Docker
sandboxing to constrain unsafe agent actions.

• GitHub Link: § Trajecta

QuestGen: Course Grounded AI Assessment Workspace | Python, FastAPI, Next.js, LangChain Deep Agents,

SQLite/FTS5, BM25, RAG
• Rebuilt an AI-powered assessment platform using Next.js and FastAPI, with SQLite-backed courses, document libraries,
conversations, and persistent assessment state. Developed three integrated workflows: Chat, Agent, and Exam modes.

• Engineered a multi-format document ingestion and retrieval pipeline supporting PDF, DOCX, and PPTX, with optional
vision analysis, hybrid BM25/FTS5 and embedding retrieval, and course-scoped grounding to constrain generated
assessments to selected academic materials.
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• Implemented an agentic assessment workflow using contextual consultation, human-approved planning, mixed-format
batch question generation, and individual question revision. Integrated professor-controlled question selection, and final
PDF/DOCX exam export.

• GitHub: § QuestGen-AI-Agent

PhyRAG: Offline RAG-Powered Physics Learning Assistant | Python, LangChain, FAISS, Sentence Transformers,

Ollama, FastAPI, Next.js
• Built an offline RAG system over a secondary-level physics textbook using two dense retrieval paths, FAISS indexing,
candidate merging, cross-encoder re-ranking, relevance filtering, follow-up question reformulation, and local Gemma 2
inference through Ollama.

• Evaluated retrieval and generation on approximately 4,000 textbook-derived question-answer pairs with RAGChecker;
mathematical questions reached 0.86 F1 and 0.82 faithfulness in the project’s evaluation. Added manual testing with 12
students and documented failure cases including incomplete retrieval and long-conversation degradation.

• Served the RAG pipeline through FastAPI and built a Next.js chat client with per-session conversation state and
Server-Sent Events for streamed responses.

• GitHub Link: § PhyRAG

Hierarchical Reasoning Embedding Model with Hyperbolic Setup | Python, PyTorch, Transformers, Hyperbolic

Embeddings, Contrastive Learning
• Built a hierarchy-aware text embedding model that represents each input at multiple semantic levels, from coarse intent
to fine-grained meaning, using a frozen Transformer backbone, learned token-attention pooling, and iterative hierarchical
refinement.

• Mapped each refinement level into Poincaré space with progressively larger radial scales and trained the representations
with a coarse-to-fine hyperbolic NCE objective, allowing semantic granularity to be encoded directly in the embedding
geometry.

• Implemented hyperbolic-distance retrieval and an evaluation pipeline supporting 11 MTEB retrieval tasks with Hits@K,
Recall@K, NDCG, MRR, and MAP, along with a backbone-only cosine-similarity mode for comparison.

• GitHub Link: § Hierarchical Reasoning Embedding Model with Hyperbolic Setup

PANDA: Personalized ADHD Neuro Diagnostic Assistant | Next.js, Convex, OpenAI (GPT-4.1, STT/TTS), LLM

Evaluation, Conversational AI
• Built a text-and-voice conversational screening-support application that tracks which ADHD symptom indicators have
been covered rather than relying on a fixed questionnaire flow.

• Implemented post-session evidence extraction and structured domain-level scoring from conversation transcripts; on a
10-sample evaluation set, reported item alignment of 83.33–94.44%, question coverage of 78.79–85.71%, and response
mapping accuracy of 82–86%.

• GitHub Link: § PANDA

ClearCut Pruning: Efficient Weight Refinement for LLM Compression | Python, PyTorch, Transformers,

LLM Compression, N:M Structured Sparsity, Low-Rank SVD
• Implemented a post-training LLM pruning toolkit supporting magnitude, Wanda, SparseGPT, RIA, and an
activation-aware ClearCut importance criterion, with both unstructured and hardware-oriented N:M sparsity.

• Added channel reallocation and SVD-based low-rank decomposition for attention projections, with perplexity and
zero-shot evaluation across WikiText-2, C4, PTB, BoolQ, RTE, HellaSwag, ARC-Challenge, and MNLI.

• At 50% sparsity on WikiText-2, project experiments reported ClearCut perplexity of 6.78 on LLaMA-2-7B and 11.44 on
OPT-6.7B, lower than the SparseGPT, Wanda, and RIA baselines reported in the same experiments.

• GitHub Link: § ClearCut Pruning for LLM Compression

EXTRACURRICULAR

• Represented Machine Intelligence Lab at Bear Summit and National Semiconductor Symposium 2025.

• Participated in the AI, IoT & Robotics Day 2025 seminar at North South University.

• General Member, NSU ACM Student Chapter.

REFERENCE

Dr. Nabeel Mohammed
Professor, ECE, North South University
PhD in Computer Science, Monash University
# nabeel.mohammed@northsouth.edu
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