
11/17/2016

1

Remote Sensing 
Platforms and 
Sensors
MODULE: 16 REMOTE SENSING PLATFORMS AND SENSORS
UNIT: 03 REMOTE SENSING

Objectives

 At the end of this series of lectures, you should be able to:
1. Define terms. 

 Terms and concepts are noted in the module synopsis and highlighted in the 
presentation.

 Important for all course objectives

2. Discuss the different concepts of resolution as they relate to remote 
sensing.
 Course objective 8.

3. Describe the remote sensing platforms and their possible uses.  
 Course objective 8.

4. Describe the remote sensing sensors and their possible uses.  
 Course objective 8.
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Objectives

5. List and describe the different uses of remote sensing for ecological 
research and natural resource management
 Course objective 8.

Instruments

 Remote sensing instruments consist of two parts: 
 Platform – Support (physical, energy, communication, data processing 

and storage).
 Example: Landsat 7 is a platform (holds several sensors)

 Sensor – Measures electromagnetic radiation
 Example: Enhanced Thematic Mapper + (ETM+)
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Resolution

 Depends on the sensor and aspects of the platform. 
 Spatial resolution

 Instantaneous field of view (IFoV) is the smallest area that a sensor can sample. 
 Pixel size/grain

 Depends on the sensor and the distance from the target (platform dependent). 

 ETM+ 15-60m resolution depending on wavelength

 Spectral resolution
 The number and width (wavelengths) of the spectral radiation that the instrument 

is capable of detecting. 
 One instrument might measure several wavelengths

 ETM+

 Visible light: bands 1-5, 7

 Thermal infrared: band 6

 Panchromatic: band 8

Resolution

 Radiometric resolution
 Sensor sensitivity to the magnitude of the electromagnetic radiation.

 Brightness levels

 Temporal resolution
 The time between repeat measures of the same area. 

 Depends to a large degree on the platform

 Landsat (ETM+): 16 days 



11/17/2016

4

Platform

 Platform – Support (physical, energy, communication, data 
processing and storage).
 Satellite, airplane, drone, rocket, ballon, etc

 A single platform might support several sensors

 Example: Landsat 7 is a platform (holds several sensors)

Platforms

 Fixed
 Tripods
 Cherry Pickers/Cranes

 Moving
 Air Borne

 Balloon (captive/tethered, free)
 Birds
 Aircraft
 Gliders
 Umanned Aerial Systems

 Space based
 Geostationary 
 Sun synchronous
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Platforms

 Some important characteristics of remote sensing platforms
 Mass

 Altitude (influences the instantaneous field of view)

 Orbit

 Size

 Support capabilities

 Velocity

 Endurance

 Cost

 (Sensors)

Aircraft

 Can carry a variety of sensors
 Very low to high flight altitudes

 Interacts with sensor quality to determine spatial resolution

 To maintain spatial resolution at higher altitudes need better sensors
 Technical and physical limits 

 Limited endurance
 Spatial resolution varied (0.1 cm to 1 m) 
 Temporal resolution potentially instantaneous 
 Low to high cost
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Satellites

 Carry a fewer types of sensors
 Orbital altitude varies, but higher than aircraft
 Endurance is variable, but typically loner than aircraft
 Spatial resolution is relatively coarse (0.5 m)
 Temporal resolution instantaneous to several days
 Cost is very high 

Satellites

 Orbits
 The altitude that a satellite orbits at depends on the orbital speed. 

 Closer to the Earth the faster the satellite orbits (also the faster the orbit decays 
and the shorter the lifespan of the satellite. 

 The further from the Earth the slower the satellite orbits. 

 Geostationary
 Observes only one part of the Earth
 36,000 km altitude (speed determines orbital altitude)
 Equatorial orbit
 24 hour orbital period
 Instantaneous temporal resolution
 (Coarse spatial resolution (~1 km))
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Satellites

 Sun synchronous
 Observes a part of the Earth at the same local time.

 Means that the angle that the sunlight hits the Earth (angle of incidence) is the 
same and can be removed as a factor influencing reflectance.

 600 - 1400 km altitude (relatively low to medium orbits)

 Polar orbit

 ~90 minute orbital period

 Temporal resolution: several days (~16 days)

 (Medium to high spatial resolution images)

http://www.seos-project.eu/modules/remotesensing/remotesensing-c02-p01.html

Satellites

Orbits
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Sensors

 Sensor – Measures electromagnetic radiation
 Active sensor – Emits radiation of a specific wavelength and records 

what is reflected (example: radar gun)

 Passive sensor – Relies on an external source of radiation (Sun) and 
records the reflected radiation. 

 Example: Enhanced Thematic Mapper + (ETM+)

Sensors

 Sensors are classified by the wavelengths of electromagnetic 
radiation with which they interact. 
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Sensors

Active sensor advantages
 Weather independent

 Microwave can penetrate clouds 

 Sun independent 
 Day or night

 Penetrate soil
 Radar

 Measure soil moisture

Active sensor 
disadvantages
 Interference from other sources

 Few spectral characteristics of 
common sensors

 Analysis is expensive

 Expensive to build

Sensors

 Visual/Optical
 Historically photographs

 Wavelengths: visible and near infrared (VNIR) 300-3000nm

 Visual interpretation is common

 More analytical treatments available for digital images
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Sensors

 Thermal
 Thermal infrared (middle and long wavelength infrared)

 Wavelength: 3000-5000 nm

 Temperature on the Earth and ocean temperatures
 Fires

Sensors

 Microwaves
 Active or passive sensors

 Wavelengths 1 mm to 1 m

 Can penetrate clouds

 Measure elevation of land

 Measure wind over water (effect of wind on waves) 

 Active versions can operate at night
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Sensors

 Selecting an appropriate sensor
 Purpose

 Extent

 Resolution

 Wavelengths

Uses of Remote Sensing

 Agriculture
 Crop condition assessment

 Crop stress monitoring

 Crop type classification

 Crop yield estimation

 Soil mapping

 Soil moisture content
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Uses of Remote Sensing

 Forestry
 Forest cover mapping

 Deforestation mapping

 Fire detection and mapping

 Biomass estimation

 Species inventory

Uses of Remote Sensing

 Ocean
 Storm forecasting

 Coastal vegetation monitoring

 Oil spills
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Uses of Remote Sensing

 Environmental
 Wetland delineation and mapping

 Water quality monitoring

Uses of Remote Sensing

 Hydrology
 Watershed mapping

 Surface water assessment

 Snow melt run-off
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Uses of Remote Sensing

 Landuse/Landcover mapping
 Wildlife protection

 Encroachment

Uses of Remote Sensing

 Wildlife management? 
 Ecological research?


