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Data Accuracy : -
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1. Integration techniques:
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» Direct Data Collection via GNSS-Enabled Devices: GNSS devices for spatial data collection, GNSS
receivers (handheld devices, smartphones or specialized survey equipment) can be used directly to
collect spatial data. The devices record coordinates in real-time and this georeferenced data is then

integrated into a GIS for mapping or analysis.

» Post-Processing Techniques: Collected GNSS data can be processed after the fact to improve accuracy.
This involves downloading raw satellite data from GNSS receivers, applying corrections using a base

station, and then integrating the corrected coordinates into a GIS.

» GNSS Data Integration with GIS Software: GNSS receivers can be connected to GIS software for
real-time data updates. It is used in dynamic mapping applications such as asset tracking, vehicle
navigation or emergency response. Popular GIS platforms (e.g. ArcGIS, QGIS) often have extensions or

plugins that allow direct import of GNSS data.
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» Spatial Data Quality Control and Error Correction: GNSS data often contains positional errors due
to atmospheric interference, satellite geometry, or signal blockage. Correction techniques include.
Using GIS tools to assess and filter GNSS data based on known accuracy thresholds or spatial

statistics.

» Integration with UAV and Remote Sensing Data: Unmanned aerial vehicles (UAVs or drones) often
carry GNSS equipment for precise georeferencing of aerial imagery. GNSS data collected by UAVs can
be integrated with GIS software for large-scale mapping or terrain modeling. GNSS receivers provide
accurate positioning data for ground control points, which are essential for georeferencing satellite

imagery in GIS.

» Spatial Analysis Using GNSS Data: GNSS data can be analyzed in GIS to assess proximity or
coverage using techniques such as buffering (creating zones around GNSS points). It is commonly used
in environmental impact assessment or urban planning. When GNSS data includes timestamps, GIS

can perform analysis. For example, tracking moving objects (vehicles, wildlife).
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2. Data focused integration:
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> Real-time location tracking: By integrating GNSS data with GIS data, organizations can track the real-
time location of vehicles, equipment, and personnel in the field. This can be used for fleet management,
logistics, and emergency response. Integrating this data into GIS provides context, such as nearby
infrastructure or environmental data, useful in industries like logistics, transportation, and urban

planning.

> Spatial data analysis: By combining GNSS data with GIS data, can analyze spatial patterns and
relationships in the data. It can be used for land use planning, environmental monitoring and other

applications where spatial data analysis is important.

> Asset Management: By combining GNSS data with GIS data, can track and manage assets such as
infrastructure, equipment and facilities. It can be used for asset tracking, maintenance scheduling and

inventory management.
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Importance of Position focused and Technology focused Integration:

Spatial Awareness

Combining GIS and GNSS
provides a comprehensive
understanding of the
physical world and its

dynamics.

Optimized Solutions

Integrated systems leverage
position data and advanced
technologies for more
accurate, efficient, and data-

driven decisions.

Competitive Advantage

Effective integration enables
organizations to stay ahead
in a rapidly evolving

geospatial landscape.
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* Navigation
* Location
* Tracking

* Timing

* Mapping
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Prioritizes precise location measurements from GNSS, often using techniques like
Differential GNSS (DGNSS), Real-Time Kinematic (RTK), and Precise Point Positioning (PPP) to reduce

errors from satellite and atmospheric interference.

In GIS applications, accurate positional data allows for more

precise mapping, which is essential in fields like land surveying.

This approach often includes tools and workflows to verify and correct

location data, ensuring that GIS analyses are based on the best available positional information.

This integration method is crucial in fields requiring highly precise spatial data, such

as cadastral mapping, autonomous vehicles, aviation, and agriculture.
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Spatial Data Accuracy

Ensuring the precision
and reliability of
position-based data is

crucial for reliable

Coordinate
System

Reconciling different

coordinate systems and

spatial reference frameworks

can be a significant hurdle.

Real-Time Data Handling
Integrating high-frequency
GNSS data streams with
GIS for immediate decision-
robust

making  requires

infrastructure.

User Interface Complexit
Balancing intuitive user
experiences with the depth
of position-focused
functionality can be a

design challenge.
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» Multi-Technology Data Fusion: Combines GNSS with other location-based technologies, like Inertial

Navigation Systems (INS), mobile LIDAR, and remote sensing, to achieve enhanced spatial analysis. This
approach is beneficial in areas with limited GNSS coverage.

> Interoperable Software and Platforms: Ensures GIS and GNSS systems are compatible, allowing data

to flow seamlessly between tools. This might involve using standards-based data formats (like KML or
GeoJSON) and APls.

» Cloud and Real-Time Data Streaming: Cloud-based GIS platforms allow GNSS data to be streamed,

processed, and analyzed in real-time, supporting applications like fleet management, emergency response,
and loT-based spatial analysis.
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» Machine Learning and Big Data Processing: Advanced processing techniques like machine learning
can be applied to large GNSS and GIS datasets, enabling predictive modeling, anomaly detection, and

geospatial pattern recognition.

» Key Applications: Technology-focused integration is widely used in smart cities, environmental
monitoring, disaster management, and location-based services, where varied technologies converge to

enrich geospatial data.
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Position-Focused
Feature .
Integration

High positional accuracy

Slljaiit: and reliability

GNSS accuracy
enhancements (e.g., RTK,
PPP)

Main Tools

Essential for tasks requiring

GIS Relevance : .
high precision

Application
Examples

Surveying, autonomous
systems, agriculture

Satellite signal issues, error
correction

Key Challenges

Technology-Focused
Integration

Leveraging multi-tech
advancements in GIS/GNSS

Multi-sensor integration (e.g.,
GNSS + LiDAR)

Useful for applications needing
diverse data sources

Smart cities, real-time tracking,
disaster response

Interoperability, data
processing, sensor fusion
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Thank You
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