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Exposure Indicators

•
• The IR is read and a histogram is formed

• “Counts & plots” all the densities from the exposure into a graph
• Exposure Indicators represent the average gray shade value of 

the image
• Value found by identifying the most exposed vs. the least exposed 

area detected over the ROI (region of interest)
• Based on collimated boundaries

• Compared to a pre-programmed histogram of the same 
anatomical part.

• Histograms are matched/combined (histogram analysis)
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Exposure Indicators

•
• EI numbers (exposure index)
• S numbers (sensitivity numbers)
• EI_s numbers (Exposure index sensitivity)
• LGM (log numbers)

•
• Direct 
• Indirect
• Linear
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*Exposure Indicators*

•
• As the exposure increases, the EI_s value increases

•

• 100-300
• CXR 450
• High value = overexposed
• Low value = underexposed
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*Exposure Indicators*

•
• Direct relationship is vendor specific
• Carestream/Kodak (CR Reader):

• Double the exposure = the EI value increases by 300
• Half the exposure = the EI value decreases by 300
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*Exposure Indicators*

200-800                               100-300
CXR 250-320                       CXR 450
High value = underexposed               High value = overexposed
Low value = overexposed                  Low value = underexposed
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*Exposure Indicators*

•
• Direct relationship

• When the exposure is doubled, the LGM value increases by a 
factor of 0.3

• When the exposure is halved, the LGM value decreases by a 
factor of 0.3

•
• 1.90-2.50 (all exams)
• High value = overexposed
• Low value = underexposed
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*Exposure Indicators*

•
• Indirect relationship

• When the exposure is doubled, the S value decreases by a 
value of 200

• When the exposure is halved, the S value increases by a 
value of 200

•
• 100-400
• High value = underexposed
• Low value = overexposed
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Exposure Indicators

•
• Typically the “halfway” value
• The point between the maximum and minimum exposure 

value limits (unless specified by the manufacturer)

• Example: Ideal range = 200-800
Ideal value = 500

• Provides the most diagnostic data for the least amount of patient 
exposure. (aka. perfect balance)
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Exposure Indicators

•
• The ideal exposure indicator value for the patient is the 

lowest possible technical factor selection that will enable the 
closest value to underexposure, without being outside the 
recommended limits.

• Example: ideal range = 200-800 (below 200 = underexposed)

ideal value = 500
ideal value for the patient = 200
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Corrupt EI Numbers 

•

•
•
•
•

•
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SNR (Signal to Noise Ratio)

• Images consist of two components:
• Signal - Meaningful pattern carrying information about the 

subject
• Noise - Chaotic pattern, carrying no information about the 

subject
• “Fuzzy, static, snowstorm effect”
• Quantum noise = quantum mottle
• Electronic noise is created during amplification of the 

signal

• Both of these components make up the image
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SNR

•
• Signal is higher than the noise

•
• Signal is lower than the noise
• Information is lost
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Critiquing Images 

•

•

•

•
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