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Due to the advance of machine tool technology, operation manuals have been becoming more complex and diverse than
before. Accordingly, if machine technicians solve individual troubles happened in own machines, the losses such as human
error, increased idle time, and delays still occur because of fast retirements and the lack of expertise in manufacturing
companies. In this paper, we propose localized Manual LLM, an Al-based language model that enables real-time problem
solving by answering operators' questions on-site. The training data set was developed through rapid engineering using
GPT-3.5 Turbo and is divided into two main categories: a question collection manual for general manual topics and an
alarm manual for CNC warnings. Llama2 was selected as the pre-trained model and hyperparameters were optimized
through fine-tuning through multiple tests, and the final evaluation was based on the training loss and response accuracy.
The model can be accessed through a mobile app, allowing operators to receive immediate support.
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Figure 1. Procedures of Fine-tuning and Operations of the
Proposed Manual LLM
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You are going to make some guestions that
may arise using a machine equipped with the
FANUC MANUAL GUIDE i. A part of the
manual book will be provided. Please write
questions based on the context below.

Context:{context}

Questions:

1.

Figure 2. Prompt(1)

Here are some questions that may arise
using a machine equipped with FANUC
MANUAL GUIDE i. A part of the manual bock
will be provided. Please answer to the
questions based on the context below.

Context:{context}

Questions:
{questions}

Answers:
1.

Figure 3. Prompt(2)
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You will be provided with an example that contains a context, a question, and an answer.
Please make some questions and answers based on this example.

The number of questions and answers cannct be less than the number of warning numbers.
You will first be provided with an example. Consider this example:

Context:

Appendix

Alarms

B. ALARMS APPENDIX Alarm 16i 30i Descripticn Cause The first feed override is invalid. 3062
3562 Action A value not specifiable as turning or other first feed overrides is entered. Modify
the machining program to specify an appropriate value.

Questions:

1.What should I do when I receive warning number 30627
2.What should I do when I receive warning number 35627

Answers:

1. Cause: The first feed override is invalid. Action: A value not specifiable as turning or other
first feed overrides is entersd. Hochfy the machining program tc specify an appropriate value.
2. Cause: The first feed override is invalid. Action: A value not specifiable as turning or other
first feed overrides is entered. Modify the machining program to specify an appropriate value.
Now, please write questions and answers based on the context below.

Context:{context}

Questions:

Figure 4. Prompt(3)
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Table 1. Example Answers and Evaluation Results for GPT-2 and Llama2 Models

I would like to ask a question about MANUAL GUIDE i of FANUC. I received an alarm says, "G

Question #1 codes that cannot be combined together. A figure block not available to the machining type block is

specified." What should I check when this warning occurs?

Answer about Q #l1
(fine-tuned GPT-2)

of machining type block and figure block.

G codes that cannot be combined together. A figure block not available to the machining

type block is specified. Modify the machining program to specify a correct combination 0]

Answer about Q #I

(fine-tuned Llama2) .
an appropriate one.

To resolve this warning, check the machining program to ensure that the necessary machining

type block is available. Modify the program by replacing the machining type block with 0

tion #2
Question 3535 is raised?

I would like to ask a question about MANUAL GUIDE i of FANUC. What should I do if alarm number

Answer about Q #2 The groove depth specification is invalid. A value not specifiable as turning or other cut X
(fine-tuned GPT-2) directions is entered. Modify the machining program to specify an appropriate cut direction.
The thread lead specification is invalid. A value not specifiable as the thread lead of a screw
Answer about Q #2 . . . . .
(fine-tuned Llama2) thread is entered. Modify the machining program to specify an appropriate value. (0]
ine-tuned Llama
(Note) The thread lead is the angle under which a thread is made. It is a positive value.
dof st gls A2 A baselined] F 7HA Zd 2 8 Table 2. Example Answers to Questions by Model
p y
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Table 3. Quantitative Evaluation Results of Model-Specific Responses
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