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Spectral Resolution

• Describes the ability of a sensor to 
distinguish between wavelength intervals 
in the electromagnetic spectrum (bands)

• Low spectral resolution - panchromatic -
one large (wide) band 

• High spectral resolution - hyperspectral -
many small-width bands



2

Spectral Resolution Example

• Low 
Resolution

• Higher 
Resolution

Importance to Remote Sensing

• Position, number, and width of spectral 
bands determines the degree to which 
individual targets can be discriminated

• Multispectral imagery has a higher degree 
of discriminating power than any single 
band
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Spectral Reflectance Curves

• Sensor Band Selection to Discriminate Targets
– Width
– Number 
– Position

Affect of Band Width

• Measured reflectance 
average of 
reflectance across 
band width

• Wide bands may not 
be able to distinguish 
subtle differences

Example of a Broad-Band Sensor

10

15

20

25

30

35

40

45

50

55

60

0.4 0.45 0.5 0.55 0.6 0.65
Wavelength (micrometres)

R
ef

le
ct

an
ce

 (%
)  

   
   

   
   

   
   

  

Object A
Object B
Measured

Band width 
of sensor



4

Number and Location of Bands
• Enough to capture 

key features of target 
objects’ signatures

• Located at 
wavelengths that 
allow targets to be 
discriminated

• Atmospheric windows, 
temporal resolution, 
and spatial resolution

Some Common Sensors and Their 
Spectral Bands
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Benefits of Multiple Bands Sensors

• Target objects may have range of values that overlap in 
spectral reflectance curves

Benefits of Multiple Bands Sensors

• Selected sensor bands
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Benefits of Multiple Bands Sensors

• Bands plotted 
together

• Differences 
between targets is 
clear

Limitations to Increasing Spectral 
Resolution

• Sensors need to be usable to many 
people for many targets

• Signal to noise ratio (SNR) decreases 
w/increases in spectral resolution
– Signal strength is smaller for narrower bands, 

but background noise remains constant
– Can be overcome with proper sensor platform 

type
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Sensor Platform Types

• Wisk broom (across track, electromechanical)
• Push Broom (along track)

Wisk Broom Sensors

• Small number of sensors
• Scans the terrain along 

scan lines that are at right 
angles to the flight line
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Push Broom Sensors
• Linear array of many 

sensors
• Sensors do not scan 

back and forth (longer 
dwell time)

• Longer dwell time 
stronger signal, greater 
range of sensed signal 

better spatial 
resolution

Key Points Review
• High spectral resolution allow for the 

identification of different targets
• Number of sensor bands, their width, and 

location on the spectrum need to be carefully 
chosen with respect to the targets spectral 
reflectance curves

• Multiple bands allow for discriminating between 
targets

• Decreasing band width decreases SNR
– Can be minimized by using push broom sensors 


