
Image Processing With Gis And
Erdas

Image Processing with GIS and
ERDAS IMAGINE: A
Comprehensive Guide
Geospatial analysis relies heavily on the effective processing of remotely
sensed imagery. Integrating Geographic Information Systems (GIS) with
powerful image processing software like ERDAS IMAGINE unlocks a wealth
of possibilities for analyzing and interpreting this data. This article delves
into the world of image processing with GIS and ERDAS, exploring its
various applications, benefits, and practical implementation. We will also
cover topics such as remote sensing image analysis,
georeferencing, and orthorectification, key components of this
powerful workflow.

Introduction to Image Processing and its
Integration with GIS and ERDAS
Image processing, in the context of GIS, involves manipulating and
analyzing raster data derived from sources like satellite imagery, aerial
photography, and LiDAR. This data provides valuable information about
the Earth's surface, encompassing features like land cover, topography,
and infrastructure. ERDAS IMAGINE, a leading remote sensing software
package, seamlessly integrates with GIS platforms, enabling users to
leverage the strengths of both systems for comprehensive geospatial
analysis. The combination allows for advanced capabilities like
georeferencing images, performing atmospheric corrections, and
extracting meaningful information from complex datasets. This synergy is
essential for numerous applications across diverse fields.

Benefits of Using ERDAS IMAGINE with GIS
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for Image Processing
The integration of ERDAS IMAGINE and GIS offers several significant
advantages:

Enhanced Accuracy: Georeferencing and orthorectification
capabilities in ERDAS IMAGINE ensure precise spatial accuracy,
crucial for accurate analysis and map production. This directly
improves the reliability of derived information and subsequent
decisions based on that information.
Improved Workflow Efficiency: ERDAS IMAGINE's streamlined
tools for image enhancement, classification, and analysis accelerate
the overall image processing workflow, reducing time and effort
compared to using separate, less integrated tools.
Advanced Analytical Capabilities: ERDAS IMAGINE provides a
range of specialized tools for advanced image analysis, including
change detection, object-based image analysis (OBIA), and
multispectral classification. These tools go beyond basic image
manipulation, unlocking insights not readily apparent in raw
imagery.
Seamless Data Integration: The strong integration with GIS
platforms facilitates seamless data exchange and integration
between vector and raster datasets. This allows for overlay
analysis, spatial queries, and a more holistic understanding of the
study area.
Comprehensive Data Management: ERDAS IMAGINE offers
robust data management capabilities, enabling users to organize,
store, and manage large volumes of imagery and related geospatial
data effectively.

Common Usage Scenarios of ERDAS
IMAGINE with GIS
The combined power of ERDAS IMAGINE and GIS finds application in
numerous fields:

Precision Agriculture: Analyzing multispectral imagery to assess
crop health, identify areas needing targeted treatment, and
optimize resource allocation. This often includes techniques such as
NDVI analysis.
Urban Planning and Management: Monitoring urban sprawl,
assessing land-use changes, and planning infrastructure
development using high-resolution imagery. Orthorectification is
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crucial for accurate measurements in urban environments.
Environmental Monitoring: Studying deforestation, tracking
pollution levels, and monitoring natural disasters using satellite
imagery and aerial photography. Change detection algorithms play
a vital role here.
Disaster Response and Recovery: Assessing damage after
natural disasters like floods or earthquakes using high-resolution
imagery and LiDAR data for rapid needs assessment and resource
allocation.
Resource Management: Mapping and monitoring natural
resources like forests, water bodies, and mineral deposits using
various remote sensing techniques.

### Practical Implementation: A Step-by-Step Example

Let's consider a simplified example of analyzing land cover change using
ERDAS IMAGINE and a GIS platform like ArcGIS.

1. Data Acquisition: Obtain multispectral satellite imagery (e.g.,
Landsat or Sentinel) covering the area of interest for two different time
periods.

2. Preprocessing: In ERDAS IMAGINE, perform geometric correction
(georeferencing and orthorectification), atmospheric correction, and
radiometric calibration to prepare the images for analysis.

3. Image Classification: Employ supervised or unsupervised
classification techniques within ERDAS IMAGINE to categorize pixels into
different land cover classes (e.g., forest, urban, agriculture).

4. Change Detection: Compare the classified images from the two time
periods to identify areas of land cover change using techniques like
image differencing or post-classification comparison.

5. GIS Integration: Import the classified images and change detection
results into ArcGIS. Overlay the data with other GIS layers (e.g., roads,
boundaries) to perform spatial analysis and create thematic maps
visualizing the land cover change.

Advanced Techniques and Considerations
Beyond the basic workflow, advanced techniques significantly enhance
the analytical capabilities of this integrated approach:

Object-Based Image Analysis (OBIA): This approach analyzes
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images at the object level, rather than individual pixels, improving
accuracy and efficiency in complex scenes. ERDAS IMAGINE
provides robust OBIA tools.
3D Modeling and Visualization: Integrating LiDAR data with
imagery allows for the creation of 3D models, offering a
comprehensive perspective of the study area.
Deep Learning and AI: Advanced algorithms utilizing deep
learning are increasingly integrated into image processing
workflows, automating tasks like classification and object detection.

Conclusion
The synergistic use of ERDAS IMAGINE and GIS for image processing
provides a powerful toolkit for a wide range of applications. Its ability to
handle large datasets, perform advanced analyses, and integrate
seamlessly with other GIS tools makes it invaluable for researchers,
professionals, and students alike. The future of geospatial analysis will
undoubtedly see increased integration of AI and deep learning methods
within these platforms, pushing the boundaries of what's possible in
extracting insights from remotely sensed data.

FAQ
Q1: What are the main differences between ERDAS IMAGINE and
other image processing software?

A1: ERDAS IMAGINE distinguishes itself through its robust integration with
GIS platforms, its comprehensive suite of image processing tools
(particularly for remote sensing), and its strong focus on geospatial
accuracy through georeferencing and orthorectification. Other software
might excel in specific areas, such as deep learning or specific types of
imagery, but ERDAS IMAGINE's strength lies in its holistic approach to
geospatial image analysis.

Q2: How much does ERDAS IMAGINE cost?

A2: The cost of ERDAS IMAGINE varies depending on the licensing type
(perpetual vs. subscription), the number of users, and included modules.
It's best to contact Hexagon Geospatial (the provider) directly for current
pricing information.

Q3: What are the system requirements for running ERDAS
IMAGINE effectively?
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A3: ERDAS IMAGINE requires a powerful computer with a substantial
amount of RAM (at least 16GB is recommended, more for very large
datasets), a fast processor, and ample hard drive space. The specific
requirements depend on the version and the type of analysis being
performed. Refer to the official documentation for the most up-to-date
specifications.

Q4: Can I use ERDAS IMAGINE with open-source GIS software like
QGIS?

A4: While ERDAS IMAGINE's most seamless integration is with commercial
GIS platforms like ArcGIS, it is possible to integrate its outputs (e.g.,
classified images, georeferenced rasters) with open-source software like
QGIS using standard file formats. The level of direct integration will be
less seamless, though.

Q5: What kind of training is necessary to use ERDAS IMAGINE
effectively?

A5: Depending on the complexity of the tasks you wish to accomplish,
various levels of training are available. Hexagon Geospatial provides
training courses, and numerous online resources and tutorials can help
you learn the basics and advance your skills. Prior experience with GIS
and remote sensing concepts is beneficial.

Q6: What file formats does ERDAS IMAGINE support?

A6: ERDAS IMAGINE supports a wide range of raster and vector file
formats, including but not limited to GeoTIFF, ERDAS Imagine format
(.img), JPEG, PNG, shapefiles, and more. The exact list of supported
formats may vary slightly depending on the version.

Q7: Is ERDAS IMAGINE suitable for beginners in remote sensing?

A7: While ERDAS IMAGINE is a powerful tool, its interface can be
somewhat complex for complete beginners. Starting with introductory
remote sensing courses and utilizing the available tutorials and online
resources can help mitigate the learning curve. Focusing on specific tasks
initially is a helpful approach.

Q8: What are the future trends in image processing with GIS and
ERDAS?

A8: Future trends point towards even greater integration of artificial
intelligence (AI), machine learning (ML), and deep learning algorithms
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within image processing workflows. Expect to see further automation of
tasks such as classification, object detection, and change detection,
leading to increased efficiency and accuracy in geospatial analysis. The
increased availability of high-resolution imagery from both satellites and
drones will also drive the need for more sophisticated image processing
techniques.

Image Processing with GIS and ERDAS: A
Powerful Synergy
Image processing, a crucial aspect of Geographic Information Systems
(GIS), has undergone a significant transformation with the advent of
sophisticated software like ERDAS Imagine. This article delves into the
effective synergy connecting image processing, GIS, and ERDAS,
examining its applications, methodologies, and future directions. We'll
reveal how this union empowers users to derive valuable information
from geospatial imagery.

Integrating Imagery into the GIS Workflow:

GIS traditionally deals with vector data – points, lines, and polygons
representing features on the planet's surface. However, much of the
knowledge we require about the world is captured in raster data –
images. Think of satellite imagery, aerial photography, or even scanned
maps. These images are full in detail concerning land use, vegetation
growth, urban development, and countless other phenomena. ERDAS, a
leading provider of geospatial imaging software, provides the resources
to analyze this raster data and smoothly integrate it within a GIS setting.

Core Image Processing Techniques in ERDAS:

ERDAS offers a comprehensive suite of image processing tools. These can
be broadly categorized into several key areas:

Pre-processing: This includes tasks such as geometric
adjustment, atmospheric compensation, and radiometric
calibration. Geometric correction guarantees that the image is
spatially accurate, aligning it to a known coordinate system.
Atmospheric correction reduces the altering effects of the
atmosphere, while radiometric calibration standardizes the image
brightness levels.

Image Enhancement: This focuses on improving the visual quality
of the image for better interpretation. Techniques include contrast



Image Processing With Gis And Erdas

Image Processing With Gis And Erdas
7

stretching, filtering (e.g., smoothing, sharpening), and color
manipulation. These techniques can significantly improve the
visibility of features of interest.

Image Classification: This comprises assigning each pixel in the
image to a specific class based on its spectral signature. Supervised
classification uses training data to direct the classification process,
while unsupervised classification groups pixels based on their
inherent likenesses. The result is a thematic map depicting the
spatial layout of different land cover.

Image Analysis: This entails obtaining quantitative information
from the image data. This can involve measuring areas, calculating
indices (like NDVI for vegetation health), or performing other
quantitative analyses.

Integration with GIS:

The real power of ERDAS comes from its effortless integration with GIS.
Once processed in ERDAS, the image data can be easily imported into a
GIS software package like ArcGIS or QGIS. This allows for overlay analysis,
spatial querying, and the development of complex geospatial systems.
For example, an image classification of land cover can be overlaid with a
shape layer of roads or buildings to analyze the spatial relationships
between them.

Practical Applications:

The applications of image processing with GIS and ERDAS are numerous
and diverse. They include:

Urban Planning: Monitoring urban sprawl, assessing infrastructure
requirements, and planning for future development.

Environmental Monitoring: Tracking deforestation, assessing
pollution levels, and observing changes in water status.

Agriculture: Evaluating crop growth, optimizing irrigation
strategies, and estimating crop yields.

Disaster Response: Mapping damage produced by natural
disasters, assessing the impact of the disaster, and planning relief
efforts.

Future Trends:
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The domain of image processing with GIS and ERDAS is continuously
progressing. The increasing availability of high-resolution imagery from
satellites and drones, coupled with advancements in deep learning and
cloud computing, promises even more powerful tools and applications in
the future. We can anticipate improved automated image classification,
more accurate change detection, and the ability to handle even larger
datasets with greater efficiency.

Conclusion:

Image processing with GIS and ERDAS represents a robust synergy that is
transforming the way we interpret and engage with geospatial
information. The fusion of sophisticated image processing techniques and
the analytical capabilities of GIS permits us to obtain valuable
understanding from geospatial imagery, leading to better decision-
making across a broad range of domains.

Frequently Asked Questions (FAQ):

Q1: What is the difference between ERDAS and other GIS
software?

A1: ERDAS specializes in raster data processing and image analysis, while
many other GIS software packages have broader capabilities but may not
offer the same depth of image processing tools.

Q2: What are the minimum system requirements for ERDAS
Imagine?

A2: System specifications vary depending on the version of ERDAS and
the complexity of the tasks. Check the official ERDAS website for the most
up-to-date information.

Q3: Is ERDAS Imagine expensive?

A3: ERDAS Imagine is a commercial software package, and licensing costs
vary depending on the features required and the number of users.

Q4: Is there a free alternative to ERDAS Imagine?

A4: Several open-source alternatives exist, like QGIS with appropriate
plugins, offering similar capabilities, albeit sometimes with a steeper
learning curve. However, these may lack some of ERDAS' more advanced
functions.
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