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Glossary of Technical Terms (English version)

Band: can refer to either a narrow spectral channel selected out of the electromagnetic spectrum, or to
a larger portion of the spectrum.

Bi-linear (BL): this is a resampling method in which a bi-linear function is applied to the surrounding
four points. The spectral data will be smoothed after the interpolation

Change detection: is the extraction of change between multi-date images (or map & image).

Class accuracy: the number of correctly classified pixels divided by number of pixels belonging to
that particular class in the classified map

Classification: in conventional definition is a decision making process in which one places the
original image ordinal value (or image derived data) in nominal classes. Classes are themes so the
resulting image is a thematic map. In fact a classification procedure is a function that maps the pixel
values into pixel labels.

Clustering: is a grouping of data with similar characteristics. The similarity of a cluster is evaluated
using a distance measure. This method dose not need any known pixels and only needs the number of the
clusters. In the case where there is less information in an area to be classified, only the image
characteristics are only used.

Color Composite: A color image can be generated by composing three selected multi-band images
with the use of three primary colors. Different color images may be obtained depending on the selection
of three band images and the assignment of the three primary colors.

Confusion Matrix: To access the accuracy of an image classification, it is common practice to create
a confusion matrix. In a confusion matrix, the classification results are compared to additional reference
data (ground truth information). The strength of a confusion matrix is that it identifies the nature of the
classification errors, as well as their quantities.

Cubic convolution (CC): this is a resampling method in which the spectral data will be interpolated
by a cubic function using the surrounding sixteen points. The cubic convolution results in sharpening as
well as smoothing, though the computation takes a longer time when compared with the other methods.

Digital Elevation Model (DEM): is a regular grid of the height spots with the known planimetric and
elevation coordinate in a specific coordinate system.

Digital Number (DN): is the value for each pixel measured by the sensor in a specific spectral band.

Edge Enhancement : image processing technique that emphasizes the appearance of edges and lines.

ETM+: a new version of the Thematic Mapper sensor deployed on the LANDSAT 7. This new
version has an additional panchromatic band to the TM and has an improvement in spatial resolution of
the thermal band (Band 6).

False Color Composite: in remote sensing multi-band images are not coincided always to the same
spectral regions as the three primary color filters. In addition invisible regions, such as infrared, are often
used, which are required to be displayed in color. As a color composite with an infrared band is no longer
natural color and is called a false color composite.

Feature Space: a spectral space in which the available bands are axis of the space. Pixels are plotted
in this space and construct the clusters of the spectral/information classes.
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Geographic Information System (GIS): is defined as an information system that is used to input,
store, retrieve, manipulate, analyze and output geographically referenced data or geospatial data, in order
to support decision making for planning and management of land use, natural resources, environment,
transportation, urban facilities, and other administrative records.

Geometric correction: is undertaken to avoid geometric distortions from a distorted image, and is
achieved by establishing the relationship between the image coordinate system and the geographic
coordinate system using calibration data of the sensor, measured data of position and attitude, ground
control points, atmospheric condition etc.

Georeferencing: The process of referencing elements in an image to a known coordinate system, such
as latitude/longitude or Universal Transverse Mercator (UTM).

GPS: is a technique, used to determine the coordinates of a GPS receiver which receives radio signals
from more than four navigation satellites. The received navigation message includes exact time and orbit
elements which can be converted into the satellite position.

Ground Control Points (GCP): In order to achieve accurate geometric correction, ground control
points with known coordinates are needed. The requirements of GCPs are that the point should be
identical and recognizable both on the image and on the ground or map, and its image coordinates (pixel
number and line number) and geographic coordinates (latitude, longitude and height), should be
measurable.

Use of a topographic map is the easiest way to determine the position of ground control point.
However maps are not always available as up-to-date, especially in developing countries. In such cases,
control surveys had previously been required.

Today, however GPS (global positioning system) can provide geographic coordinates in a short time
using a GPS receiver to measure time information from multiple navigation satellites.

Ground truth: data is defined as the observation, measurement and collection of information about
the actual conditions on the ground in order to determine the relationship between remote sensing data
and the object to be observed. Investigation on the sea is sometimes called sea truth. Generally ground
data should be collected at the same time as data acquisition by the remote sensor, or at least within the
time that the environmental condition does not change. It should not be inferred that the use of the word
"truth" implies that ground truth data is not without error. Ground data is used as for sensor design,
calibration and validation, and supplemental use.

Histogram: a means of expressing the frequency of occurrence of values in a data set within a series
of equal ranges or bins, the height of each bin representing the frequency at which values in the data set
fall within the chosen range. A cumulative histogram expresses the frequency of all values falling within
a bin and lower in the range.

Hybrid Classification: in this method both clustering and supervised classification are used to
classify the image.

Image: the image I, is defined as a function I: G=X that maps grid cells (coordinates), (r, ¢) € G into
feature vectors x € X. The vector space X is called the feature space. A grid cell(r, ¢) is the element at row
r and column c of the grid space G = {1,..., rmax}& {1,..., cmax}, which is a subset of the discrete two-
dimensional space.

Image enhancement: can be defined as conversion of the image quality to a better and more
understandable level for feature extraction or image interpretation. This process can be considered as
conversion of the image data. Image enhancement is applied mainly for visual image interpretation in the
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form of an image output. Typical image enhancement techniques include gray scale conversion,
histogram conversion, color composition, color conversion between RGB and HSI, etc.

Image Fusion: a process in which some images with the different spatial resolution are merged in a
specific way in which can improve the (visual) information extraction from the images.

Image Interpretation: is defined as the extraction of qualitative and quantitative information (usually
in the form of a map), about the shape, location, structure, function, quality, condition, relationship of and
between objects, etc. by using human knowledge or experience. As a narrow definition, photo-
interpretation is sometimes used as a synonym of image interpretation. Information extraction can be
made by human or computer methods.

Image Processing: remotely sensed data are usually digital image data. Therefore data processing in
remote sensing is dominantly treated as digital image processing. These processing procedures usually
accept the image data and result the same conceptual data (e.g. another image).

Information & data: the aim of image processing is information extraction from RS data.
Information is the answer to a (potential/likely) question. It is distinguished from data by its relevance to
a specific question domain. The first action of a user of an information system should be to define the
question domain. This avoids looking for answers which cannot be found in a (sub) domain of the
information system. Data is the plural of datum. Data can, but need not carry information in relation to a

certain question domain.

Knowledge-Based Classification: knowledge-based classification methods use the external
knowledge to modify their performance and results. Then we can call them as multisource methods
versus the conventional methods that are single source methods. Today there are many sources of
information about the earth surface and various sciences are active in this field. In the area of remote
sensing also, multitemporal, multisensor, multisource data are available for different parts of the earth.
Therefore using these data and information can hopefully improve the classification results.

Land Cover: is the observed (bio)physical cover on the earths surface.

Land Use: is characterized by the arrangements, activities and inputs by people to produce, change or
maintain a certain land cover type. Land use defined in this way establishes a direct link between land
cover and the actions of people in their environment.

Line Drop out: the loss of data from a scan line caused by malfunction of one of the detectors in a
line scanner.

Majority Filter: For each group of pixels considered in the input map (image), a majority filter assign
the predominant (i.e. mostly frequently occurring) value or class name of these to the center pixel in the
output map (image).

Map Projection: is used to project the rotated ellipse representing the earth's shape, to a two-
dimensional plane. However there will remain some distortions because the curved surface of the earth
cannot be projected precisely on to a plane. Some of the commonly used map projections are: Transverse
Mercator (TM),Universal Transverse Mercator (UTM), Lambertian conical projection(Conical
projection).

Maximum Likelihood Method: One of the most popular supervised classification methods, by which
an unknown pixel is classified into the class with the maximum likelihood or probability on the
assumption that the class forms a Gaussian distribution.

Metadata: the documentation associated with a data set, including a description of the data, the data
were collected, and a source, date of collection and so on.
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Mosaic: a composite image or photograph made by piecing together individual images or photographs
covering adjacent areas.

NDVI (Normalized Difference Vegetation Index): values are a measure for the presence and
condition of green vegetation. NDVI values are calculated from two satellite bands; one band containing
visible or red reflectance values, the other band near-infrared reflectance values.

The NDVI is calculated as:

near infrared band - red band

near infrared band + red band

NDVI values range from -1 to 1, which is normally scaled to different values ranges, e.g. 0..255.

Vegetated arcas will generally yield high values because of their relatively high near-infrared
reflectance and low red reflectance. In contrast, water, clouds, and snow have larger red reflectance than
near-infrared reflectance. Thus, these features yield negative index values. Rock and bare soil areas have
similar reflectance in the two bands and result in vegetation indices near zero.

Nearest neighbor (NN): this is a resampling method in which the nearest point will be sampled. The
geometric error will be a half pixel at maximum. It has the advantage of being easy and fast.

On Screen Digitizing: Screen digitizing is the process of creating and/or editing a vector map while
an existing raster map is displayed as a background in a map window. The raster map can be for instance
a band of a satellite image, a color composite, a scanned map, or a scanned photograph. By using the
cursor, you can directly digitize elements of interest on the background map. Computer in this sense is
used only for displaying the data and storing them.

Optical Mechanical Scanner: is a multispectral radiometer by which two dimensional imagery can
be recorded using a combination of the motion of the platform and a rotating or oscillating mirror
scanning perpendicular to the flight direction. Optical mechanical scanners are composed of an optical
system, spectrographic system, scanning system, detector system and reference system.

Ortho image: an image that is transformed into geographic coordinate system or orthogonal
coordinate system by correcting the terrain relief distortions resulting from non-orthogonal geometry of
the sensor. In case of aerial photograph, it is called orthophoto.

Picture Element (Pixel): in a digitized image, is the area on the ground represented by each digital
number. Commonly is contracted to pixel.

Radar: Acronym for radio detection and ranging. Radar is an active form of remote sensing that
operates in the microwave and radio wavelength regions.

Radiometric Correction: as any image involves radiometric errors as well as geometric errors, these
errors should be corrected. Radiometric correction is to avoid radiometric errors or distortions.When the
emitted or reflected electro-magnetic energy is observed by a sensor on board an aircraft or spacecraft, the
observed energy does not coincide with the energy emitted or reflected from the same object observed
from a short distance. This is due to the sun's azimuth and elevation, atmospheric conditions such as fog
or aerosols, sensor's response etc. which influence the observed energy. Therefore, in order to obtain the
real irradiance or reflectance, those radiometric distortions must be corrected.

Raster form: In the raster form, the object space is divided into a group of regularly spaced grids
(sometimes called pixels) to which the attributes are assigned. The raster form is basically identical to the
data format of remote sensing data. As the grids are generated regularly, the coordinates correspond to
the pixel number and line number, which is usually represented in a matrix form (row & column).

Relief: is called to the vertical irregularities of a surface, that in the remote sensing causes some
distortions in the correct place of the pixels.
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Remote Sensing: is a technique for measuring objects and processes in the environment for the
purpose of understanding and managing the Earth's resources and environment without direct physical
contact between the measurement device (from aircraft, spacecraft, ship, photographic cameras, or video
cameras) and the object (Earth surface). Interpretation and analysis of the data acquired by remote sensing
techniques is commonly regarded as an integral part of remote sensing. Remote sensing, as such, includes
both data acquisition and data interpretation.

Resampling: The calculation of new DN for pixels created during geometric correction of a digital
scene, based on the values in the local area around the uncorrected pixels.

Root Mean Square Error (RMSE): the mean square root of the sum of the squared differences
between the evaluated and known coordinates of the check points. This parameter is calculated for
accuracy assessment of the geocoding the images and maps.

Sensor: is a device that receives electromagnetic radiation and converts it into a signal that can be
recorded and displayed as either numerical data or an image (photo).

Slicing: classifies the values of a raster map (image). Ranges of values of the input map are grouped
together into one output class.

Striping: a defect produced in line scanner and pushbroom imaging devices produced by the non-
uniform response of a single detector, or amongst a bank of detectors. In a line-scan image the stripes are
perpendicular to flight direction, but parallel to it in a pushbroom image.

Sub Window: this operation allows you to cut out a part (polygon) of your raster map (image).

Superimpose: Overlaying the various data on each other in a common coordinate system. Usually
vector data are overlaid on the raster map or images.

Supervised Classification: supervised algorithms have a learning stage that is the difference between
them and unsupervised classifiers. In the learning or training stage, user defines some known pixels of
each class for the procedure. Thus each class has some known samples, which are used in labeling the
other unknown pixels. On of the most popular supervised classification methods is the Maximum
Likelihood classifier.

Thematic Map: map with a focus on a specific theme.

Thematic Mapper(TM): is one of the optical mechanical sensors of the LANDSAT satellites. TM
records seven bands of data from the visible through the thermal IR regions.

Training Area/Site: a sample of the Earth's surface with known properties; the statistics of the imaged
data within the area are used to determine decision boundaries in classification.

Training: one of the important steps of the supervised classification in which the user defines some
known pixel for each class. Using this data classifier can assign proper labels to the pixels.

Unsupervised Classification: refer to the clustering.

Vector model: a model to represent spatial objects with points, lines and/or areas corresponding to the
attributes. vector model has advantages of precise expression, less data volume, full topology, fast
retrieval and fast conversion.
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Classification

Confusion Matrix

Correlation Matrix

Digital Elevation Model (DEM)
Digital Terrain Model (DTM)
Digitized map

False Color Composite

Feature extraction

Feature space

Field Check

Filter

Filtering

Geocoding

Geographic Information Systems (GIS)
Geometric Correction
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Global Positioning System (GPS)
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Ground Control Point (GCP)
Ground Resolution

Ground truth data

Hard copy

Hybrid Classification
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Land Use

Land Cover

Landsat

Maximum Liklihood Method
Methodology

Multi-spectral
Multi-temporal

Nearest Neighbor

On-screen digitizing

Overall Accuracy
Panchromatic

Pattern

Pixel (picture element)

Point Spread Function (PSF)
Post Classification Operation
Resampling

Resolution

Root Mean Square Error (RMSE)
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Segmentation

Sun angle correction
Supervised Classification
Temporal resolution

Texture

Tie Points

Training areas

Training Samples

Transverse Mercator (TM)
Universal Transverse Mercator
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