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Automated Extraction of Analog Macroseismic  
Questionnaires using a Multimodel LLM

1. Introduction

The State Seismological Survey of Baden-Württemberg (Landeserdbebendienst, LED) 
holds an extensive collection of analogue paper questionnaires from historical 
macroseismic surveys of past earthquakes. Those questionnaires are predominantly 
filled in in handwriting and contain macroseismic observations at the municipal 
level (Gemeindefragebögen, cf. Fig. 1).
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Evaluating the archive of questionnaires could yield important macroseismic insights, 
but the effort needed to manually digitise thousands of forms is prohibitive. At the 
same time, classical methods for automating the digitisation of questionnaires are 
cumbersome to implement and mostly fail when it comes to handwritten entries.

2. AI Pipeline

We therefore developed an AI-based pipeline (cf. Fig. 2) that automates the bulk 
of the work and converts the macroseismic observations from the analogue forms 
into a structured JSON format for subsequent evaluation.

3. Workflow (cf. Fig. 2)

I.  Scanning 
All questionnaires for a single event are collected and scanned on a standard 
multifunction copier with an automatic document feeder.

II. Automated Processing
a) Splitting and Alignment Correction 

 The resulting PDF file is split into individual image files for each questionnaire. 
 Optionally, the images can be aligned and rectified using the Scale-Invarian    	
 Feature Transform (SIFT) algorithm. This is not needed for the digitisation, but  	
 can help with the manual quality control.

b) Digitisation and Conversion to a Structured Output Format 
 For each image file, a fine-tuned multi-modal Large Language Model (LLM) is 	
 prompted to transfer the included information into a specified output format. 
 The individual records are combined into a single output file.

III. Manual Quality Control 
 The output data can be efficiently verified against the original scans and 
 corrected if necessary using a custom-developed quality control tool.

We use an open-source Large Language Model (Qwen3-VL-32B-Instruct by Aliba-
ba). The model is operated on premise and without any data transfer to “the cloud”, 
ensuring data security in cases where, for example, personal data is included in the 
questionnaires.
After digitising and manually correcting the first 300 questionnaires using
our workflow, we fine-tuned the LLM with this verified data set. This retraining is 
crucial for the accuracy of the digitisation.

4. Large Language Model (LLM)

5. Quality Control Tool

Since 100% accuracy cannot (yet) be achieved with automatic digitisation, we have 
developed a web-based tool for manual quality control that displays the extracted 
data in the original format of the questionnaire, where it can also directly be corrected 
if necessary.
A hotkey can be used to switch between the scan and the digitised data, so that any 
differences are immediately apparent. Additionally, when moving the mouse over the 
digitised form, the corresponding section of the scan appears in a kind of “magnifying 
glass”, so that the original data remain visible at all times during editing (cf. Fig. 3).

6. Conclusion / Outlook

After fine-tuning the LLM, the pre-verification accuracy—which varies with hand
writing quality—is above 95 %, and any necessary corrections can be made swiftly 
with the help of the quality control tool. In this way, the workflow reduces the time 
required for digitisation from weeks to hours. Transfer of the system to other scopes 
of application, for instance handwritten bulletins, should be feasible.

Fig. 1 Example of a  
questionnaire for the 
earthquake in Waldkirch 
on 5 December 2004

Fig. 2 Workflow for digitisation, with the automated pipeline shown on the right-hand side

Fig. 3 Screenshots of the quality control tool, showing the original scan (left) and the editable  
view of the extracted data (right)


