SERVICE FLYER

FUGRO
LAND-USE CLASSIFICATION
Working with airborne imagery, Fugro uses state-of-the-art image
classification techniques to produce customised geographical
information system (GIS) land-use or land-cover layers that serve a
diverse range of applications.
By mapping the spatial distribution of specific
cultural and natural features from highresolution airborne and satellite imagery,
users can cost-effectively expand traditional
base-mapping products to incorporate other
thematic layers such as land use and land
cover, impervious surfaces, soils, tree
species, fire fuels and benthic habitats.
Once overlaid on maps delineating topography or political divisions, the data can be
viewed or queried in a GIS to reveal patterns
and trends that support vast numbers of
analyses for multiple user populations.

Image classification expands GIS capabilities
by providing new and specialised thematic
input that can be used in any number of GIS
applications to better manage and sustain
resources for public good. Because these
processes are largely automated, customers
already involved in orthophoto updates, for
example, can acquire value-added datasets
depicting land use or land cover, impervious
surfaces or change detection, among others,
at minimal costs. Digital elevation models, 1'
to 5' (30 cm to 1.5 m) contours (with
supplemented breaklines), land-use or
land-cover data and lidar intensity imagery
are also available.
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SEMI-AUTOMATED
CLASSIFICATION TECHNIQUE
Since early last century, manual photo
interpretation of remotely sensed data has
been used to delineate and identify land
cover by relying on seven indicators of cover
type: colour, tone, texture, location, context,
height and shape of the feature of interest.
However, manual interpretation can be
extremely time-consuming, costly and
inconsistent.

Orthophotos of
the St. Lucia coast
at a 25 cm pixel
resolution.

Semi-automated classification involves data
exploration to establish relationships between
the imagery, ancillary information and ground
features. These methods can be more
cost-effective and consistent than manual
interpretation by allowing the computer data
analysis to label the easy-to-classify features,
thereby preserving the skilled remote sensing
analysts’ efforts for the difficult and complex
features.

Segmentation of
the imagery using
Definiens software,
resulting in
polygons.

Innovations over the last decade have
resulted in the development of the semiautomated classification method of
object-oriented classification. Object-oriented
image classification categorises image
objects (polygons) instead of single pixels.
pixels. This allows shape and context, as well
as texture, tone and colour, to be
incorporated in the land-cover data.
Object-oriented classification closely mimics
manual interpretation by creating vegetation
polygons, yet it brings substantial increase in
the speed of map production, consistency,
accuracy, and detail.
Object-oriented classification is powerful for
classifying medium-resolution data, such
as Landsat. However, it is pivotal for the
semi-automated classification of highresolution airborne imagery, such as Quickbird or Ikonos imagery. This is because of the
mixture of shadow and illuminated features
in the imagery and the need to group pixels
together to map vegetation classes instead
of individual vegetation features, such as a
single tree.

The final polygons
are labelled using
classification and
regression tree
(CART) analysis.
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MAPPING AND SURVEYING

Fugro has years of repeated successes in
applying object-oriented image classification
to large area, high-resolution land-cover
mapping projects on over 100 million acres of
land throughout the United States.

APPROACH

airborne and satellite imagery. We also use

APPLICATIONS

In-field data collection – our analysts visit
specific sites to collect information based on
pre-determined classification scheme rules.
In-field data collection tools include Global
Positioning System (GPS) tracking,
customised digital field forms, and hardcopy
image maps. For accuracy assessment,
analysts randomly select a number of sites
per thematic class to quantify the
classification error for each. Accuracy sites
are then removed from the pool of field sites
and those remaining serve as the signaturerecognition sites for classification.

a CART analysis package to extract and

Object-oriented classification – we use

assessment to identify errors and where to

automated object-orientation which, unlike

direct error correction efforts.

Below are the image classifications (by
discipline) that we use:
■■
Forestry – managing forests, harvesting
forests, determining tree die-off
■■
Agriculture – monitoring crop rotation,
managing agricultural programmes
■■
Insurance – determining and assessing
fire-fuels, as well as damage following
natural disasters
■■
Urban planning – determining pervious
and impervious surfaces, determining
water budgets and planning
development
■■
Coastal habitats – assessing and
monitoring habitat degradation and
habitat rejuvenation
■■
Public service – depicting school
locations and identifying growing zones,
parks and recreational areas

traditional methods that rely on individual
pixels, examines groups of pixels to
incorporate spatial characteristics like texture
and context within the landscape, along with
the normal spectral data. This advanced
process results in faster and more consistent

classify data.
Data correlation – variations in the imagery
are correlated with variations on the ground
using the signature-recognition sites,
which contain field information of ground
conditions, information from the imagery,
and sometimes information from ancillary
data sources. Rules for classifying objects
based on these correlations can be made
using the object-oriented classification and/
or CART analysis software. We use accuracy

Field validation – after the initial accuracy
assessment and customer review but before
final product delivery, Fugro may conduct a
second site visit for field validation, to ensure
the accuracy of deliverables.

classification, especially for high-resolution
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Land-cover classification scheme
Land cover

Minimum mapping Unit

Resolution

Accuracy

Pervious

Turf grass

Match resolution

1 metre

85 %

Impervious

Buildings, driveways, parking lots

Match resolution

1 metre

95 %

Roads

Road centreline dependent

1 metre

95 %

Forest			

1 acre min mapping unit

1 metre

95 %

Tree

Less than 1 acre

1 metre

95 %

Harvested or disturbed forest

1 acre min mapping unit

1 metre

85 %

Scrub or shrub

Scrub or shrub

1 acre min mapping unit

1 metre

85 %

Agriculture

Cropland

As defined by National Resources
Conservation Service (NRCS)

1 metre

85 %

Pastureland

As defined by NRCS

1 metre

85 %

Emergent wetlands

As defined by National Wetlands
Inventory (NWI) and Tidal Marsh
Inventory (TMI)

1 metre

85 %

Woody wetlands

As defined by NWI and TMI

1 metre

85 %

Mudflats

As defined by NWI and TMI

1 metre

85 %

Barren

Barren

1 acre min mapping unit

1 metre

85 %

Water

Water

Higher than the resolution

1 metre

95 %

Forest
Classification categories

Wetlands
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