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Spatial Resolution

• Size of the pixels on the ground

• Size of minimum target

• “Coarse” or low ~ > 200 m

• “Fine” or high ~ < 10 m
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Spectral Resolution

• Pan-chromatic (1 visible), Multispectral (<~30), Hyperspectral (>~30), Thermal
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Composites
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Temporal Resolution, Swath, and Look Angle 

• Temporal resolution: Time to complete an orbit and return to the same location

• Swath width: Width on the ground of the acquired images 

• Look Angle: Nadir (down looking), Back looking, Side-looking

• Revisit time: Time between seeing the same object on the ground 
• Look angle impacts revisit time – think high res! 
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Radiometric Resolution

• Think ‘colour by numbers`…

• Pixel values can be: 
• 1 bit = 21 = 1:2

• 2 bit = 22 = 1:4

• 4 bit = 24 = 1:16

• 8 bit = 28 = 1:256

• 10 bit = 210 = 1:1024

• 12 bit = 212 = 1:4096

• 16 bit = 216 = 1:65536

• Implications for data sizes and what 
you can do with the data
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Terrain Corrections
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• Geo-referencing: 
• Anchor the raw image to a

known coordinate reference 
system. 

• Ortho-rectification: 
• Corrects perspective 

distortions, topographic 
variation and the curvature 
of the Earth using a digital 
elevation model

https://www.intermap.com/blog/orthorectification-in-a-nutshell


Coordinate Reference Systems

• Geographic vs Projected

• GCS = where on the earth 

• PCS = how to draw on a map

• Common in BC:
• EPSG:4326 = WGS 84

• EPSG:3005 = BC Albers

• EPSG:32610 = WGS 84 / UTM zone 10N

• EPSG:26910 = NAD83 / UTM zone 10N

• …
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Data Levels
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Digital Numbers from 
Sensor

‘Raw’ At-Sensor 
Radiance

Top-of-Atmosphere 
Reflectance

Surface Reflectance

Apply atmospheric 
corrections

Convert to reflectance using 
sun angle/distance information

Apply sensor 
corrections



Coregistration

• Two orthorectified images may not 
be well aligned. Why do you think 
this could happen? 

• Coregistration is the process of 
georeferencing an image to another 
one

• This can be done automatically …
wait for the terrain lecture!
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https://medium.com/sentinel-hub/how-to-co-register-temporal-stacks-of-satellite-images-5167713b3e0b 

https://medium.com/sentinel-hub/how-to-co-register-temporal-stacks-of-satellite-images-5167713b3e0b


Cloud Masks
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Bit Masks

January 4, 2024 GEOG 457/657 15

• How to store 
many different 
masks in a single 
band? 

• Use a bit mask! 

• Here is a 
Landsat-8 
example: 

https://medium.com/analytics-vidhya/python-for-geosciences-raster-bit-masks-explained-step-by-step-8620ed27141e 

https://medium.com/analytics-vidhya/python-for-geosciences-raster-bit-masks-explained-step-by-step-8620ed27141e


Optical Sensor Types

• Along-track (push broom) 
• Array of detectors 

• Good: No moving parts, fast

• Bad: Many detectors to 
calibrate

• Cross-track (whisk broom) 
• One detector with mirror

• Good: Only one sensor to 
calibrate

• Bad: Moving parts and slow

• Think Landsat 7 Scan Line 
Corrector Failure…  
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https://www.mdpi.com/2077-1312/11/3/595 

https://www.mdpi.com/2077-1312/11/3/595


Near-polar, sun synchronous, low earth orbit
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https://www.youtube.com/watch?v=0oKijt2EAq0&ab_channel=AlfonsoGonzalez-Astrodynamics%26SEPodcast



Downlink Stations
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Constellations

• Similar satellites 
that work together 
to achieve higher
revisit times
• Landsat 8&9

• Sentinel-2 A&B 

• PlanetScope
Doves

• …

January 4, 2024 GEOG 457/657 19



Indices, Ratios, and 
Transformations
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Principal components
• Dimensionality Reduction:

• PCA simplifies remote sensing data by 
transforming it into a smaller set of 
uncorrelated variables, known as 
principal components, reducing 
complexity.

• Variance Emphasis: 
• It maximizes important information by 

highlighting the most critical spectral 
details in remote sensing data.

• Key Features: 
• PCA extracts key features, aiding tasks 

like land cover classification and 
improving the efficiency of complex 
imagery analysis.

• Think hyperspectral! 

January 4, 2024 GEOG 457/657 21

https://www.redalyc.org/journal/3213/321364988043/html/



Demo

• Tasselled Cap Transformation:
• https://code.earthengine.google.com/a9b3020c9e6a9a1d8ab9745db8ba06ff
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https://code.earthengine.google.com/a9b3020c9e6a9a1d8ab9745db8ba06ff
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