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Abstract: [Objective/Significance] This study proposes an innovative framework for assessing the cost of scientific research
equipment based on large language models, aiming to address the limitations of traditional cost assessment methods, such as the
inaccuracy and inefficiency of cost estimation. By automatically extracting experimental material and equipment information
from scientific research papers and designing a cost estimation model for research equipment, this framework provides a new
tool and method for accurately and efficiently evaluating the cost of scientific research, enabling precise cost assessment and
effective utilization of research resources. [Methods/Processes] Using physics and computer science as examples, this study
constructs a training dataset based on the paper data provided by the arXiv database and the Paper with Code website. It employs
the LoRA fine-tuning technique on the benchmark model LLaMA2-13b, enabling it to accurately extract detailed information
about experimental equipment and materials from papers in the target domains. Entity linking disambiguation is performed
using Wikipedia, and a cost estimation formula based on average-case analysis is designed, considering the price fluctuations of
materials and equipment. The effectiveness of the research equipment cost assessment framework is validated using the field of
computer vision as an example. [Limitations] Experiments were conducted only in the computer science and physics domains,
and the construction of the dataset primarily relies on publicly available paper data, which may limit the generalizability and
accuracy of the cost assessment framework. [Results/Conclusions] Through empirical analysis of scientific research papers in
the fields of computer science and physics, this study demonstrates the effectiveness of the research equipment cost assessment
framework based on large language models. The LLaMA2 model fine-tuned using LoRA technology exhibits high accuracy
and recall in the information extraction task, proving the framework’s ability to accurately extract experimental material and
equipment information. Additionally, the study conducts cost estimation analysis in the field of computer vision, revealing that
computational resources have become one of the key factors constraining research output in computer vision, and that specific
algorithmic model structures or research paradigms have performance limits. These findings align with real-world scientific
research activities, demonstrating that the proposed cost assessment framework can accurately reflect the realities of scientific
practice and provide important references for optimizing resources in research projects.
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