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Introduction

NER in the manufacturing specifications aims to locate and classify manufacturing 
specific named entities such as PART_ID, PART and FIGURE_NOTE. 
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Motivation

l There is no publicly available corpus for Chinese NER in the manufacturing 
specifications.
l Demands of strong background in domain-specific knowledge.
l High cost of manual annotation.

l Conventional neural methods perform poorly in manufacturing.
l Conventional neural methods rely on a large amount of training data.
l Sufficient labeled data is unavailable in manufacturing.

We pay special attention to Chinese NER in the manufacturing specifications. 



What We Have Done

l Annotation guidelines for NER corpus in manufacturing, including annotation 
instructions and definitions for 16 categories such as PART, PART_ID, FILE, and 
FIGURE_NOTE.

l A Chinese NER corpus named MS-NERC with 4,424 sentences and 16,383 entities. 

l An entity recognizer named Trainable States Transducer for modeling 
morphological patterns of named entities.

Our key contributions are the following:
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l Manufacturing parameters and manufacturing conditions. ✔

l Information related to specific products and enterprises. ✘

l A raw dataset of 4,424 sentences.
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16 categories refer to the Fundamental Terminology of Mechanical 
Manufacturing (Hongyu et al.,2008).

l PART_ID marks an identification number 
assigned to the part.

     (e.g., NAS1398).

l PART marks a basic component unit in 
manufacturing, including the combination 
of parts.

     (e.g., 抽芯铆钉 / pull-through rivet)



Annotation Guidelines

Three specific instructions:

l The entities must be specific rather than generalized .
      (e.g., ’铆钉’ /rivet instead of ’零件’/part)

l The entities should not be accompanied by conjunctions and punctuation marks 
indicating juxtaposition, except in the case of notes in parentheses.

     (e.g., ’1.02mm(0.040in.)’)

l The entities are annotated based on their maximum span without nesting.
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Annotation Process

Three experts for annotating:

l Pre-annotation: 
l Iterative discussions to refine the guidelines. 

      
l Formal annotation: 
l 4,424 technical specification sentences are divided into three groups.
l Each group is assigned to a different annotator, with a 15% overlap for duplicate 

assessment.

l Formal annotation commences once a Cohen’s Kappa (Cohen, 1960) score 
exceeding 0.6 is achieved. Our inter-annotator agreement is  0.68.
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Dataset and Regular Expressions

l MS-NERC: 70% sentences as the training set, 10% as the development set, and 
20% as the testing set.

l Regular Expressions: 



Zero-shot Experiment



Rich-resource Experiment

l PER (Jia et al., 2022): a specialized NER method in manufacturing.

l BILSTM (Siami-Namini et al., 2019) is one of the prominent deep learning models 
employed for addressing sequence-related tasks. 

l TENER (Yan et al., 2019) utilizes the Transformer architecture to model 
information for NER tasks.

Three baselines:
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Few-shot Experiment

l PER (Jia et al., 2022): a specialized NER method in manufacturing.
l Template-based BART (Cui et al., 2021): a template-based method for exploiting 

the few-shot learning potential of generative pretrained language models to 
sequence labeling.

l Prompt-Slot-Tagging (Hou et al., 2022) reversely predict slot values based on 
provided slot types. This approach incorporates training by considering the 
relationships between different slot types.

l NNShot (Yang and Katiyar, 2020) is a method based on nearest neighbor learning 
and structured inference. This approach uses a supervised NER model trained on 
the source domain, as a feature extractor.

Four baselines:
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Thanks for your time!


