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Introduction

Image Metadata Extraction Pipeline

Extracting File System Header Metadata Classification Model 

• Poor organization and clutter in large 
scientific repositories and file systems 
complicates data discovery and use

• Skluma [1] provides an automated pipeline 
for extracting metadata and inferring 
contextual relationships that can be used 
for organization and discovery 

• We present a module for Skluma for 
extracting and processing feature and 
content-based metadata from images

• Metadata is collected from file system, 
image headers, text, and content using a 
variety of techniques

• Result: metadata for organizing and 
querying images in scientific repositories

• DOE Carbon 
Dioxide 
Information 
and Analysis 
Center's 
climate data 
repository 
contains 
thousands of 
image files, 
e.g., JPEG, 
PNG, BMP

File System Data: Crawled repository to extract file name, path, 
extension, and size.  
Image Header Information: Used the Python Image Library (PIL) to 
extract image mode, resolution, encoding, creation date, etc. 

Sample JSON document containing metadata extracted from 
BS_Underway_Map.jpg. Includes header information, color 
statistics, file system data, extracted text, key words extracted 
from title, tags from SVM classification, and clusters
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• Silhouette analysis used to select optimal number of clusters 
• Measures average distances between neighboring clusters

• Optimal k value of 4 selected based on the high mean score

Example Data Repository

Evaluating Clusters with Silhouette Analysis

Example Extracted Metadata
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Color-Based Clusters:  Clustered color feature data using K-Means
•RGB and RGBA mode images resized, divided into 4 by 4 grids
•Mean floating point RGB values calculated grid sections
•PCA-reduced feature vectors clustered K-Means

Support vector machine (SVM) model trained to classify 
images into map, figure, 
• Images are resized and converted to grayscale arrays
• Dimensions reduced with PCA
• Uses Scikit-Learn c-support classification model (SVC)
• Precision, recall, F-measure, measured for 2:1 and 1:2 

ratio split of test and training sets (see tables II & III).
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• Text extracted from images using 
Python-tesseract, an optical 
character recognition tool and 
wrapper for Google's Tesseract-OCR 

• Images converted to grayscale with 
PIL and passed to the OCR function

Image Text Recognition

Example Clusters


