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Problem Statement

Oklahoma 1002A well records exist as scanned PDFs where critical location information 

(County, Section-Township-Range (STR), and grid position) is embedded visually and 

often degraded by scan artifacts.

Manual STR-based latitude/longitude computation is slow, error-prone, and difficult to 

scale.

An automated, validated system is required to extract and convert these records into 

accurate geospatial coordinates.

Input Example (1002A Form)

Figure 1: Scanned well form with mixed 
text and “spot well correctly” grid.

Grid Interpretation

Pipeline Overview 

PDF rendering → 2× high‑resolution page images

Text branch Grid branch

Unified crop of county and STR block

OCR (Optical Character Recognition) 
(Google Vision) → raw text

LLM (Large Language Model) based 
vision model (Gemini) → normalized 
county/STR and confidence

Detect & crop well grid region
PDF → image processing ensemble

Dot centroid → mapped to (row, 
column) on 8×8 grid

(row, column) → PLSS subdivision 
label

Merge branches by image_id → combined CSV

SQL PLSS lookup (AWS RDS) → retrieve section corner coordinates

Bilinear interpolation → latitude/longitude

Outputs: combined CSV with computed coordinates and interactive map

CSV Output Fields

The CSV includes image ID (filename), normalized STR values, PLSS subdivision labels, 

and computed latitude/longitude coordinates of the well.

 Map Visualization

Future Work and Conclusion

Core Extraction Targets

County: Identifies the regional 

administrative area.

STR: Section, Township, and Range 

identifiers.

Well Grid: The “Spot well correctly” 

coordinate grid.

The pipeline transforms unstructured 

scans into machine-readable spatial 

data.

Figure 2: Extracted “spot well 
correctly” grid from the record.

Table 1: Final CSV file with required columns.

Well record PDFs are processed to extract both structured text (County and STR) and 

grid-based well position. OCR with validation ensures standardized STR values, which are 

then matched to a PLSS database to compute latitude and longitude. Final well locations 

are exported to a CSV and visualized on an interactive map for quality control.

Methodology Scanned PDFs are converted into high-resolution images to enable precise grid 

analysis. Image processing techniques correct for skew, noise, and stamps to 

reliably detect and standardize the “spot well correctly” grid across varying 

document conditions.

Ongoing Work: U-Net (segmentation model) 

Based Grid Dot Detection

An ongoing effort uses a U-Net segmentation 

model to improve dot localization by learning 

from automatically generated image-mask pairs. 

The predicted dot centroid will be integrated into 

the geospatial pipeline for accurate latitude and 

longitude computation.

Limitations

Dot localization remains the primary bottleneck due to scan noise and 
distortions, despite reliable PLSS-based coordinate computation.

Future Work
Improve grid dot localization using U-Net segmentation and enhanced training data, 
replacing classical computer vision methods with a more robust learning-based 
approach.

Conclusion
This end-to-end system converts scanned 1002A well records into validated, GIS-ready 
coordinates, enabling scalable transformation of legacy land records into structured 
geospatial datasets.

Figure 3: Interactive map of computed well locations.
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