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The GeoAl-Driven Geocoding System for |IT Kharagpur  To create a customized GeoAl-powered geocoding system
Improves urban accessibility In university towns,  forthe IIT Kharagpur campus, utilizing geohashing, VGI, and

overcoming limitations of mainstream navigation apps in  NLP techniques to enhance location-based services and
dynamic campus environments. Traditional tools struggle navigation accuracy.

with frequent changes and dense activities.
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Precision & Relevance - . .
campus layouts. campus specifics. * Developing NLP and BERT models to process user -
. queries and integrate them into a WebGIS app for The study area centers on IIT Kharagpur, a prestigious institute
Limited campus-specific Integrates detailed local . ) _ _
Local Knowledge detapils P knowledge through NLP seamless result display. sprawling over 2,100 acres in West Bengal. Addressing the
‘ and VGI. navigational challenges posed by its diverse mix of academic

buildings, residential quarters, and green spaces, the project aims
to develop a GeoAl-driven customized geocoding system for
precise location identification and navigation within the campus.
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identification. “Why is there a need to develop a custom geocoding system with geospatial indexing for a campus like IIT Kharagpur, given the availability of many robust systems?”
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Data Sources Methodology
Incorporating VGI techniques for gathering data Phase 1: Geo-grid, Custom Code Assighment, & VGl Data Collection Phase 2: NLP Models and Application development
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. . 0Q boundaries and generate a grid overlay L tailored to geospatial queries using
Neogeography Questionnaire Cro"‘fd User-generated Grid Geohashing Direct Queries: ArcGIS Python API & spaCy.
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Tailored a BERT model for
understanding indirect queries,
leveraging BERT pre-trained models
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SR \ P requirements to determine the optimal

Zone Geohash Level geohash precision level , |
Precision: 8 Indirect Queries:

BERT Model

Academic v

Location_Name

glelo
Signal and | ing Lab
|gna an mageprocessmg a h @ @

hiels -
Floor_No

Utilized Esri Leaflet within Ul components
for dynamic map interactions, streamlining

Assigned custom codes to geohash
grids and integrated them into the

1 v Code Assignment & PostgreSQL database. user experience.
Landmark Database Integration Ul Development
Electrical Engineering Department
Leaion Destiicn Utilized ArcGIS Survey123 for both ﬁ Used ArcGIS JavaScript APl for
N e S R— — @ field data collection and deploying ) robust mapping, routing and data

guestionnaires to gather campus- Rest APls APls, ensuring data efficiency and

Data Collection & related feedback. Integration app reliability
Questionnaires
Survey

Implementation done using ArcGIS core GeoAl workflow

Custom Geohashcode Nomenclature

Example Custom Code

Infrastructure-Typology Building/ Department Code

Ground/ Floor Level + Room No./

(2) (1) Unique grid
§ : Infrastructure-Typology: A
H':' ' Building Code: JC
ss| Floor Level: 3
. —— Room Number: 306
Conclu SIon (ZOning of Campus-Based on A (Assigning two characters of code (Assigning Ground/ Floor Numbe) Assigning Room number/ Unique
Infrastructure-Typology for building/ departments (4t character of the code) 3-digit grid number
» A new geocoding system for [IT Kharagpur, blending (1st character of the Code) (2”1 & 3™ characters of the code) By default, grids are labelled 'G' for (5t to 7t characters of the code)
Geohashi VG d NLP h b d |. d Classed Considered: CSE Department Building: CS ground level, updated to actual If a location has a room number,
eohashing, s &l 2le el el e, Academic, Residential, Hostels, Aerospace Engg. Department: AE floor numbers upon search. it's assigned; otherwise, a unique
» It divides the campus into manageable grid cells with \ Facilities, Open Spaces Y \_ JC Ghosh and PC Ray Block: JC ) L ) \_ 3-digitgridnumberisused

custom geohash codes for precise navigation.

» These codes are versatile and user-friendly, applicable
beyond campus boundaries in various contexts such as
urban planning and emergency response, simplifying B e eS| Y P corenaion 0o
location input with speech recognition integration. ey < i
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» Additionally, users can
generate custom codes for
their locations, integrated
iInto a WebGIS application
with voice and navigation
tools for simplified
geospatial exploration.

Geohash Locator

where is Energy and urban research lab

ik escription: Left wing 3rd floor of J C 1
ray twin science Building

Use case In other domains

AJC3
Location: Energy and Urban Research Lab
Description: Left wing 3rd floor of J C Ghosh and PC
ray twin science Building
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Get Directions

Get Directions

» Integrating ULPIN and Bhu Aadhar with geohash codes
streamline land consolidation by offering precise parcel
Identification and spatial analysis.

Custom Code Nomenclature

AJC3

Infrastructure-Typology: A

. . .. 7 AFZG395 5@3_639_6_5;'3 > Building Code: IC
» This fusion enhances land management efficiency, e Floo Leve: 3
o o o o e ) 4\’ A' B0 AT R Room Number: 306
accuracy, and transparency, simplifying the merging of (G “*,"f 4
~diacent parcels. & / /= T b\ B - )

Generate Custom Code

» Spacy's NER model extracts location entities
from text with high precision (0.887) and recall
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