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Introduction

Knowledge graph (KG): 
a representation of an intelligent web of data that is informed by 

an ontology. 

Applications:
question-answer systems, semantic search and retrieval, 

information integration, data visualization and exploration, and 
automatic annotation

[1]



Existing Annotators  

https://brat.nlplab.org/examples.html

https://github.com/doccano/doccano



Existing Annotators (contd…2) 

https://www.dbpedia-spotlight.org/

FICLONE [5], MTab4D [6], LinkingPark [7]



Motivation 

• Annotation of “Things” 

• A personalized environment for KG exploration 

(priority: domain need(s) and annotation tasks) 

• Design of an user-friendly and inclusive system 

• A facilitator for enhancement of KG 

Annotation refers to a process of spotting, linking, and extracting information about the “things” in the input text from the KG



SAGE 

• SAGE is a semantic annotator

• Annotates strings in text as things

from the KG

• Thing found in the user-given text is

annotated, linked, negotiated, and

explored locally and/ or on the Web



Estimation of KG 
Coverage and KG 

Statistics

Predefined Query

Identification of 
Missing Things

Exploration of KG

Treeview of Entity 
Types

SPARQL Query 
Interface

Dutta and Das (2023) [10] 



Terms Identified Things Retrieved 

Exact 
Match "infectious disease" "infectious disease"

Partial 
Match "hospital" "Dedicated Covid

Hospital (DCH)"

Exploration of KG
“Diya got affected by an infectious disease while working in a hospital.” 



Identification of Missing Things

“COVID-19 has been found to be the cause of severe pneumonia and acute respiratory 
distress syndrome (ARDS) with a significantly high mortality rate.”



Tree view of Entity Types

Hierarchy obtained from SAGE for 
COVID-19 from CODO ontology



Estimation of KG Coverage & Statistics

Coverage % =
no. of exactly matched things in text from KG

total no. of things in KG x 100



Predefined Query



SPARQL Query Interface



SAGE Applications 

Library Tools 

(E.g., Digital 

Library System, 

Abstracting 

Databases, etc.)

Scientific Text Exploration 

(E.g., Medical Transcription)

Ontology Development 

(E.g., Identification of Gaps)

Comparison of Coverage of Knowledge Resources



SAGE Architecture



Design Approach 

string found function defined for string matching 
throughout SAGE (in Exact and Partial matches)

Queries defined for the exact matches found
Dutta and Das (2023) [11] 

Knowledge Base created from input KG



Evaluation  
1. Precision and Recall of Partial Matches 

Partial Match results without using WordNet

Partial Match results after using WordNet

Dutta and Das (2023) [11] 

Resources (datasets) used: 
CODO (https://w3id.org/codo)
Input Text:  [12-14] 

Average Precision: ~88% 

Average Precision: 100% 



Evaluation (contd…2) 
2. Features comparison 

3. Response Time for primary annotation

Relationship between the time taken and length of 
input text taken from Ciotti et al. (2020) [9] 

Dutta and Das (2023) [10 & 11] 



Summary 

• SAGE is a semantic annotator and use it for

• Mapping/ spotting/ discovering things in the text

• Retrieval of facts about things in text

• Querying and exploring things from multiple KGs

from a single platform

• Comparing the coverage of KGs and ontologies

• Identifying missing things/terms in an ontology,

knowledge graph

(March 6, 2023)

https://tinyurl.com/yc8p5nm3

https://tinyurl.com/yc8p5nm3


Future Works

Multi-lingual Support

Multiple ontology format support

SAGE as a web service
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