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Certain commercial equipment, instruments, or materials may be identified in this presentation in 
order to foster understanding. Such identification is not intended to imply recommendation or 
endorsement by the National Institute of Standards and Technology, nor is it intended to imply 
that the materials or equipment identified are necessarily the best available for the purpose.



Outline

ÅEvolution of F792 and rationale for proposed trifurcation
ÅF792-RTO(Routine Test Object ςquality assurance)

ÅF792-HP(Human Perception ςtest evaluation by trained inspectors)

ÅF792-OE(Objective Evaluation ςautomated test evaluation, see later)

ÅF792-RTO

ÅF792-HP



History of Security X-Ray Systems

ÅSecurity x-ray systems emerged in late 1960s in response to armed 
hijackings to Cuba

ÅBy the late 1970s security x-ray systems had evolved into digital 
devices using either linescan or flying spot technology

ÅAt behest of FAA, ASTM F12.60 was established at that time to 
develop standards for security x-ray systems and metal detectors

Slide courtesy of Fred Roder(SRA, Intl; TSL)



First X-Ray Image Quality Test Standard
(FAA, circa 1972)

Å24 AWG solid copper wire 
on cardboard

ÅRationale:  20 AWG used in 
(commercial) detonators

ÅTest: can any of the wire 
be seen?

Slide courtesy of Fred Roder(SRA, Intl; TSL)



Second X-Ray Image Quality Test Standard
(Original ASTM F792 ςŜŀǊƭȅ Ψулǎύ

Product was F792 aluminum step wedge with various gauge sinusoidal wires, a design developed by John 
Battema, Marketing VP for Scanray(later renamed Astrophysics)  [Fred Roder(SRA, Intl; TSL)]



Current X-Ray Image Quality Test Standard
(ASTM F792 ς01)

ÅDual-energy linescanand backscatter x-ray came later, following the Air India bombing in 1985

ÅF792 expanded to its current form to address dual-energy and other performance measures in 
1988 

[Fred Roder(SRA, Intl; TSL)]



Current Image Quality Testing

ÅCurrently on market

ÅErroneouslylisted as: Security 

StepwedgeASTM F 792-88

ÅWidely used for daily QA

ÅMixture of threat-based 

components, basic IQIs, NDT

ÅReflects SoAca2001



aƛƎǊŀǘƛƻƴ tŀǘƘ Χ

-RTO

-HP

-OE



άCтфн-ууέ

~1.6 mm steps 4.0 mm steps

F792-RTO



F792-It Χ
άCтфн ǊŜǉǳƛǊŜǎ ŀ ŎƻƳǇƭŜǘŜ ǊŜǘƘƛƴƪΗέ ςProf Dudley Creagh, Univof Canberra

Wire detection

Useful penetration

Spatial resolution

Wire detection

Simple penetration Contrast sensitivity

Contrast sensitivity 
for thin organics

Materials discrimination



Tests 1,2 ςwire detection and useful 
penetration

?



Test 2 ςǳǎŜŦǳƭ ǇŜƴŜǘǊŀǘƛƻƴ ŎƻƴǘΩŘ
²ƘƛŎƘ ŀƭƭƻȅ ǘƻ ǳǎŜ Χ



Test 2 ςǳǎŜŦǳƭ ǇŜƴŜǘǊŀǘƛƻƴ ŎƻƴǘΩŘ
²ƘƛŎƘ ŀƭƭƻȅ ǘƻ ǳǎŜ Χ ǘƘŜ ŎƘŜŀǇŜǊ !{¢a-6061 grade will do.



-It ǊŜǾƛǎƛƻƴ ǎǘŀǘǳǎ Χ



Test 3 ςspatial resolution
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Round wire segments produce
άǎƻŦǘέ ŜŘƎŜǎ


