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Research Interests
Knowledge-guided machine learning, Fine-grained computer vision, Multimodal learning, Vision-language models, Graph machine learning,
Natural language processing

Education
Virginia Tech

PH.D. IN COMPUTER SCIENCE. ADVISOR: DR. ANUJ KARPATNE GRADE: 4.00/4.00

Bangladesh University of Engineering and Technology

B.Sc. IN COMPUTER SCIENCE AND ENGINEERING GRADE: 3.69/4.00

Experience

Knowledge Guided Machine Learning Lab, Virginia Tech g, Virginic
GRADUATE RESEARCH ASSISTANT, SUPERVISED BY DR. ANUJ KARPATNE Aug 2022 - Present

« Created and benchmarked a dataset containing 60k images spanning 1900 aquatic species. The dataset includes fine-grained annotations
on rigorously preprocessed images for fine-grained visual classification, attribute identification and semantic segmentation (Preprint
available on Arxiv ; dataset available on HuggingFace)

« Proposed a graph neural network approach for fine-grained visual attribute identification. The method incorporates scientific knowledge
availablein the form of phylogeny graphs, and improves rare attribute identification by *10% (short paper accepted at AAAI 2024 Workshop)

« Benchmarked vision language models (VLMs) for identifying and localizing visual attributes through prompting and in-context learning
(Accepted at NeurlPS 2024.)

« Collaborated on developing a hierarchical prototype network to discover evolutionary attributes from images as prototypes (Under review
at ICLR 2025; preprint available on Arxiv.)

« Analyzed data imabalance techniques and transformer-based interpretability techniques on fine-grained image datasets

+ Leading a project on the use of VLMs and multimodal learning for grounding language descriptions to fine-grained image attributes

Computer Vision Lab, Virginia Tech
GRADUATE STUDENT RESEARCHER, SUPERVISED BY DR. CHRIS THOMAS Sep 2022 - May 2023

« Collaborated on identifying entities and relationships within textual claims that are entailed by multiple multimodal documents
+ Implemented a hiearchical multimodal transformer for encoding text and images, and a graph neural network head for fine-grained entail-
ment predictions. Proposed method achieves improved performance vs baselines like MiniGPT-v2 and LLaVA (Accepted at EMNLP 2024)

Virginia Tech Blacks! inic
GRADUATE TEACHING ASSISTANT Aug 2022 - May 2023, Jan 2024 - Present
« CS 5805 Machine Learning (Spring and Fall 2024), CS 3114 Data Structures and Algorithms (Fall 2022), CS 5764 Info. Visualization (Spring 2023)

United International University & Eastern University :
INSTRUCTOR, DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING Feb 2021 - Aug 2022

« Instructed key courses, including Artifical Intelligence, Discrete Mathematics and Object Oriented Programming

Natural Language Processing Lab, Bangladesh University of Engineering and Technology Dhaka, Ba
UNDERGRADUATE RESEARCH ASSISTANT Feb 2020 - Feb 2021

« Worked on several projects at the intersection of natural language processing (NLP) and programming language (PL)

« Implemented a pipeline that generates android apps from natural language (NL) descriptions. The pipeline utilizes a novel intermediate
language between NL and PL, along with a transformer encoder-decoder architecture (RoBERTa, Code-BERT). (Paper accepted at NLP for
Programming Workshop at ACL 2021)

+ Created CoDesc: a large source code vs. natural language dataset. Pretraining and finetuning on the dataset improved code retrieval by
22% and code summarization by 2%, achieving new state-of-the-art (Co-authored paper accepted at ACL 2021)

Skills

Programming Python, Java, C/C++, SQL, R
Libraries and Frameworks PyTorch, torchvision, NumPy, Pandas, HuggingFace, Matplotlib, sklearn, skimage, Keras
Tools and Software Linux, Git, Conda, Jupyter Notebook, VS Code, LaTeX
Miscellaneous Tableau, D3 by Observable, AWS, HTML, CSS, Django

Honors & Awards
2021  Richard E. Merwin Scholarship, IEEE Computer Society (Awarded based on academic achievements, ECAs)

2020  ICT Innovation Fund, Government of Bangladesh (Research grant for undergraduate thesis)

Academic Services and Volunteering

« Reviewer, IEEE Transactions on Neural Networks and Learning Systems (TNNLS 2023) and Imageomics Workshop at AAAI 2024
« Student Volunteer, Association of Computational Linguistics (ACL 2021)
« International Ambassador, IEEE Computer Society (2021)
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Publications

ACCEPTED IN PEER REVIEWED CONFERENCE/WORKSHOP

M. Maruf*, Arka Daw*, Kazi Sajeed Mehrab, Harish Babu Manogaran, Abhilash Neog, Medha Sawhney, Mridul Khurana, James P.
Balhoff, Yasin Bakis, Bahadir Altintas, Matthew J. Thompson, Elizabeth G. Campolongo, Josef C. Uyeda, Hilmar Lapp, Henry L. Bart,
Paula M. Mabee, Yu Su, Wei-Lun Chao, Charles Stewart, Tanya Berger-Wolf, Wasila Dahdul, Anuj Karpatne. VLM4Bio: A Benchmark
Dataset to Evaluate Pretrained Vision-Language Models for Trait Discovery from Biological Images, in NeurlPS 2024 (D&B)

Chia-Wei Tang, Ting-Chih Chen, Kiet A. Nguyen, Kazi Sajeed Mehrab, Alvi Md Ishmam, Chris Thomas. M3D: MultiModal MultiDocument
Fine-Grained Inconsistency Detection, in EMNLP 2024

Kazi Sajeed Mehrab, Arka Daw, M. Maruf, Wasila M Dahdul, Paula Mabee, Yasin Bakis, Henry Bart, Anuj Karpatne. Phylo-GNN: Phylogeny-
guided Graph Neural Network Approach for Fine-Grained Image Trait Identification, in the Imageomics Workshop at AAAI 2024

Masum Hasan, Tanveer Muttaqueen, Abdullah Al Ishtiag, Kazi Sajeed Mehrab, Md. Mahim Anjum Haque, Tahmid Hasan, Wasi Ud-
din Ahmad, Anindya Igbal, Rifat Shahriyar. CoDesc: A Large Code-Description Parallel Dataset, in the Findings of the Association of
Computational Linguistics, ACL 2021

Masum Hasan*, Kazi Sajeed Mehrab*, Wasi Ahmad, Rifat Shahriyar. Text2App: A Framework for Creating Android Apps from Text
Descriptions, in the NLP for Programming Workshop at ACL 2021

UNDER REVIEW/PREPRINTS ON ARXIV

Kazi Sajeed Mehrab, M. Maruf, Arka Daw ... Anuj Karpatne. Fish-Vista: A Multi-Purpose Dataset for Understanding & Identification of
Traits from Images, 2024.

Harish B. Manogaran, M. Maruf, Arka Daw, Kazi Sajeed Mehrab ... Anuj Karpatne. What Do You See in Common? Learning Hierarchical
Prototypes over Tree-of-Life to Discover Evolutionary Traits, under review.

Jie Bu, Kazi Sajeed Mehrab, Anuj Karpatne. Let There Be Order: Rethinking Ordering in Autoregressive Graph Generation, 2023.

Abdullah Al Ishtiag, Masum Hasan, MMA Haque, Kazi Sajeed Mehrab, Tanveer Muttaqueen, Tahmid Hasan, Anindya Igbal, Rifat
Shahriyar. Bert2code: Can pretrained language models be leveraged for code search?,2021.



