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Using AI for structuring unstructured data 
• Traditional AI is great for enhancing computer vision for extracting data from 

images
• Historical limitation of image quality for computer vision tasks

• Generative AI can overcome variability in document layouts by generalizing 
over entire file directories

• Extracts any text filled into the boxes

• Combines all text into a set of rows



Image to text open-source AI tools
• easyOCR: a traditional AI model for text detection

• Has default pre-trained AI models, one for each language

• Extracts any text filled into the boxes

• Combines all text into a set of rows
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Extracting data from low resolution images
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Extracting data from low resolution images



• Not Admissible Pending Plant Risk Assessment documents:

• Extracts any text filled into the boxes

Generative AI helps overcome document 
variability
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LLM applied to NAPPRA documents
system_prompt: |
 You are a helpful metadata extraction assistant. You will be responsible for reviewing markdown text content 
  that was extracted out of an PDF document. You will be provided the markdown text from a single document, and 
  then pull specific metadata based on the users prompt. You will construct a single JSON object, in the below 
  format. If the field isn't defined in the text, provide a value of "unknown".

 {
  "NAPPRA Type": "Quarantine Pest Plant",
  "Pathogen/Insect/Weed": "Weed",
  "Scientific Name": "<scientific name of weed>",
  "Family": "<taxonomic_family>",
  "Synonym": [{"<taxonomic_synonym_1>" : "<taxonomic_synonym_1_author>"},
        {"<taxonomic_synonym_2>" : "<taxonomic_synonym_2_author>"},
        {"<taxonomic_synonym_3>" : "<taxonomic_synonym_3_author>"},
        ...
        ], # list of taxonomic synonyms for the pathogen/insect and authors; list "unknown" for unlisted 
                    # author; blank list if no synonyms
  "Country": ["<country1>", "<country2>", "<country3>", ...], # must be a list of countries with known distribution 
                                                                 # of weed
  "Date of Datasheet": "<date>", # use YYYY-MM-DD format
  "Link to datasheet": "TBD",
  "Notes (older Datasheets)": <"notes>">
 }



LLM applied to NAPPRA documents
• 881 NAPPRA forms were extracted with the LLM 

• Data table composed of 117,0000 rows was produced

• Agency savings of ~50 hours for five employees 

• Extracts any text filled into the boxes

• Combines all text into a set of rows

Pathogen/Insect/Weed Scientific Name Host Country Date of Datasheet Filename Flagged Document Flag Reason
Pathogen African soybean dwarf agent Glycine max Nigeria 9/3/2013 African Soybean Dwarf Agent.docx 1 Duplicate Scientific Name with another NAPPRA document
Pathogen African soybean dwarf agent Glycine max Nigeria 9/3/2013 African soybean dwarf agent (ASDA).docx 1 Duplicate Scientific Name with another NAPPRA document

Pathogen
Bhendi yellow vein mosaic 
virus Abelmoschus Bangladesh 8/14/2019

Bhendi yellow vein mosaic virus BYVMV 
Final.docx 1 Duplicate Scientific Name with another NAPPRA document

Pathogen
Bhendi yellow vein mosaic 
virus Alcea Bangladesh 8/14/2019

Bhendi yellow vein mosaic virus BYVMV 
Final.docx 1 Duplicate Scientific Name with another NAPPRA document

Pathogen
Bhendi yellow vein mosaic 
virus Althaea Bangladesh 8/14/2019

Bhendi yellow vein mosaic virus BYVMV 
Final.docx 1 Duplicate Scientific Name with another NAPPRA document

Pathogen
Bhendi yellow vein mosaic 
virus Hibiscus Bangladesh 8/14/2019

Bhendi yellow vein mosaic virus BYVMV 
Final.docx 1 Duplicate Scientific Name with another NAPPRA document



Document Harvest Toolkit
• Partnership with Johns Hopkins University Applied Physics Lab

• Developing a general toolkit to extract text from documents, use LLM prompts to 
create structured metadata from documents, and validate outputs
• Generative AI

• Using LLMs hosted on secure server

• Python package, with graphical user interface

• The AI model works well for extracting and categorizing unstructured data sources 
(word files, pdfs, images…etc…)

• Extracts any text filled into the boxes

• Combines all text into a set of rows



Doc-Harvest-Toolkit Example Workflow

To the right is an example 

workflow using the Doc-Harvest 

Toolkit.

Stages:

1. Obtain Raw PDF

2. Extract Text and Cleanly 

Format

3. Augment Prompt with 

Document Context

4. Submit Prompt to Language 

Model (LLM)

5. Parse LLM response for 

actionable, structured 

metadata

## I. Background Information

## 1. Commodity Exported

The product in this program is fresh superfruits ( 
Maxiumus domesticus ) from Fruitlandia produced in an 
DAFF/PPD designated orchard and from an area other than 
Amami, Bonin

## Fruit Harvest/Shipping Season:

- November-December: Harvest
- December: Start cold treatment
- January: End cold treatment, sorting/packing, 
fumigation/inspection, export

## 2. Regulated Pests

The following plant pests and diseases are of quarantine 
significance. This list is not to be considered all-
inclusive. All pests intercepted during the inspection 
process must be identified so that correct quarantine 
action can be determined by APHIS.

Prompt: Can you extract the following 

metadata fields for me:  country, commodity, 

pest_name

Context: 

## I. Background Information
## 1. Commodity Exported
...

{
  "country": "Fruitlandia",
  "commodity": "Superfruit",
  "pest_name": ["Green Leafhopper", "Mealybug"] 
}

Raw PDF *
Extracted 

Text

Context 

Augmented 

Prompt

Language 

Model
Actionable 

Metadata

Approach: Raw PDF to Actionable Metadata

* Note: Documents in this example are notional for illustrative purposes – no real documents are represented



Smuggling Interdiction and Trade Compliance 
translator tool



• Implement human-in-the-loop quality control steps in toolkit
• Human as a grader of AI-generated products

• Allow analysts to refine queries and provide reference lists for improving AI model accuracy

• Work with Department to develop approved access and use of LLMs in PPQ’s cloud 
computing environment

• Make the Document Harvest Toolkit widely available to analysts across PPQ

• Extracts any text filled into the boxes

• Combines all text into a set of rows

Next steps for using AI for structured data 
creation in PPQ
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Questions?

Collaborators:
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