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Research on Human-in-the-Loop Pathways for Archival Organization
from a Generative Al Perspective: A Case Study of Republican-Era
Institutional Archives in Tsinghua University Library

DONG Lin XU Lanyang

Abstract: Tsinghua University Library preserves more than ten thousand pages of archival documents of its
institutional history during the Republican era of China. These materials are highly complex, characterized by
blurred and deteriorated scripts, difficult-to-decipher handwritten text, and multilingual content. For decades,
archival organization has been constrained by low efficiency and limited output. Even after digitization, most
materials have been accessible only as images with keyword-based metadata, while full-text content remains
unavailable. Recent advances in generative artificial intelligence (GenAl) offer new possibilities for addressing these
long-standing challenges in processing complex historical archives. To tackle the core issues in archival digitization
including the limited accuracy of traditional optical character recognition (OCR) technologies and the inefficiency of
purely manual transcription, this study examines a human-in-the-loop workflow grounded in real library practice.
Drawing upon the completion of nearly 2, 000 sets of Republican-era archival documents at Tsinghua University
Library, the research aims to design and validate an innovative workflow that dynamically integrates human
expertise with automated recognition capabilities through iterative optimization, thereby achieving both high
efficiency and high accuracy in character recognition. Methodologically, the study first constructs a test corpus
comprising multiple types of complex historical archival materials. It then proposes a closed-loop workflow that
includes image region segmentation and analysis, key information extraction, human-in-the-loop verification, and
feedback-driven learning. The core innovation lies in the development of accuracy-validated human-Al strategy
combinations, which enable a comparative evaluation of large Al models under three operational modes: full
human-Al collaboration, simple human-Al interaction, and traditional manual processing. Experimental results
demonstrate that the human-Al collaborative model significantly outperforms simple human-Al interaction in
character recognition accuracy, achieving accuracy rates of 90% or higher. Simultaneously, the required level of
human intervention is reduced by approximately 93%, substantially surpassing traditional manual transcription in
efficiency. The findings indicate that when guided by professional judgment and domain knowledge, GenAl systems
can function as effective collaborative agents in archival processing. The proposed mechanism facilitates intelligent
task allocation and closed-loop feedback, effectively integrating machine processing speed with human precision. It
provides a scalable and cost-effective solution for large-scale digitization initiatives involving complex archival
materials. The study further suggests that the effectiveness of this collaborative mechanism depends critically on
participants’ Al literacy across three interconnected dimensions: technology, ethics, and the humanities. Future
research will explore diversified collaborative strategies and the development of supporting knowledge bases and
intelligent agents to enhance system adaptability and sustainability.

Keywords: Artificial Intelligence; Human-in-the-Loop; Character Recognition; Republican Era;
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