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Measuring See-through
Distortion
Advancing quality control 
practices within the architectural 
glass industry
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Stage 4, 15:40
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“The glass was manufactured and inspected
inline with industry standards, which have 
allowable tolerances; therefore subjective
reviews looking through the glass at acute 
angles to accentuate visual distortion do not 
warrant rejection or replacement, and is not 
an industry recognized method of assessing 
glass flatness or quality.”



New York



Possible causes
Float

Lamination 

Multiple layers interaction

Heat Treatment

Polishing marks



Comparative methodologies

Automotive

Aeronautical 

Architectural



Standards

ECE/324 regulation 43

ISO 3538
ANSI/SAE Z26.1

Primary 

Measurement
Optical Distortion Secondary Image Separation

Method

Calibrated dots are projected through a raked 

windscreen and measured on display screen using 

a donut template

View a light box in dark room through windscreen. 

The spot pattern sets a maximum position for the 

secondary image.

A colimated bright point is observed through 

the windscreen with a telescope. The 

secondary image shows a dimmer second 

point, its separation indicates optical deviation

Output Go - No Go Go - No Go Position and deviation

Units
Deviation in minutes of Arc (')

Maximum for main vision 2' of arc

Deviation in minutes of Arc (')

Maximum for main vision 15' of arc

Deviation in minutes of Arc (')

Maximum for main vision 15' of arc





Automotive

ECE/324 Regulation 43

ISO 3538

ANSI/SAE Z26.1



Angular Deviation 
(prismatic deviation, 

deviation)

Binocular Disparity Birefringence 
(rainbowing)

Crazing

Delamination

Diffraction
 (streaking, starburst 

patterns, bowtie effect, 
arcing)

Distortion

Halation 
(haze, scatter, glare)

Multiple Imaging
 (ghost images)

Reflections 
(cockpit reflections)

The New Software Solution for Aircraft Transparencies Optical Quality Inspection www.topinssolution.com



Standards ASTM F733 ASTM F801 ASTM F1181 ASTM F2469 ASTM F2156

Primary Measurement Optical Distortion & Deviation Optical Angular Deviation Binocular Disparity Optical Angular Deviation Optical Distortion

Method
Photographic superposition of a grid 

without and with the  specimen

Optical Projection of a Target 

captured by linear CCD arrays (Hori 

& Vert)

Like F801 but separated by eye 

distances

Photographic (Double Exposure, 

Target/Reticle)

Photographic superposition of a grid 

without and with the  specimen

Output Photograph (visual & quantitative) Quantitative Angular Deviation Quantitative Binocular Disparity
Quantitative Angular Deviation 

(with photo record)
Quantitative Distortion

Units
milliradians (mrad) 

mrad/cm
milliradians (mrad) milliradians (mrad) milliradians (mrad)

Grid Line Slope 

Dimensionless ratio 1 in X



Angular Deviation and Distortion – Definition ASTM F-733

ASTM F-733 

www.topinssolution.com



The New Software Solution for Aircraft Transparencies Optical Quality Inspection www.topinssolution.com

Result of Distortion Analysis with 1:20 Standard used

References – Military Jet



Standards ASTM C1036 ASTM C1652

Primary Measurement Optical Distortion Optical Distortion 

Method

Observer views a zebra board. A rotating specimen, positioned 

midway, is turned until distortion appears. This angle is 

reported.

A digital camera captures reflected/transmitted grid images. Distortion 

is quantified by measuring changes in line spacing.

Output Interference angle Optical power

Units degree (°) Millidiopter (mDp)



Practical Tests

Specimen

Induced distortion

Review as per C1652



















Next steps

See through distortion can be 

measured using a combination 

of analyses, mainly based on the 

ASTMC1652



Objective

to create a measuring device and 

methodology to precisely 

measure transmittal distortion at 

the factory line

(and repeatable on site)
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Special thank You To 

AGNORA

Robert Maltby & Gary Brinker
SYNERGX
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Merci, 
Gracias, 

Thank you
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