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3D Part Inspection Is a Snapshot 
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A non-contact inspection system uses digital photography for accurate three-d
measurement of plastic parts. 

A non-contact inspection system uses digital photography for 

accurate three-dimensional measurement of plastic parts. 

Developed by Eos Systems, this method is being employed in 

application development by plastics companies like Bayer 

MaterialScience. A major advantage of the PhotoModeler 

system is affordability—it costs only $895 per license—

considerably less than coordinate-measuring machines and 

non-contact laser digitizers.

 

Detecting deformation
PhotoModeler software from Eos is based on the science of 
photogrammetry, an established measuring technique using 

photographs, which is mostly used for aerial mapping and 

analysis. Eos adapted the technology for close-range 

applications and has found uses in accident reconstruction, 

architecture, and industrial applications. In plastics 

manufacturing, PhotoModeler reportedly can be an effective 

tool for detecting deformation in thin-wall, complex parts. The 

system is particularly useful for curved or contoured surfaces 

where 3D measurements are difficult to achieve with traditional 

inspection tools.
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How PhotoModeler Works 

Top: PhotoModeler 

software automates the 

method of photogrammetry, 

which calculates distances 

from photographs. First, 

one or more digital 

cameras take 2D photos of 

a 3D part from different 

angles. Center: 

PhotoModeler calculates 

the exact position of the 

camera relative to the part. 

Bottom: From multiple 

images, PhotoModeler 

builds a 3D CAD model of 

the part with exact physical 

dimensions.

Bayer used PhotoModeler 

to measure distortion of 

curvature in a 1-meter-long 

body panel. 

Once the digital camera is calibrated by the PhotoModeler 

software, the user takes multiple photos of the part. Using 

automated target acquisition, the software can output a 3D 

CAD model of the part. In this task, the software can use 

various reference points such as corners or edges or targets 

(high-contrast circles) that are specified by the user.

At Bayer, the measurement system is used both in the U.S. 

and in Germany to help develop new resins for applications 

such as injection molded automotive body panels. The 

company must quantify the extent of distortion in the panel that 

results from a range of weathering conditions.

 

Benefits vs. contact methods
Finding a suitable method to measure dimensional flaws in a 1

-meter-long door panel was difficult, according to Ignacio Osio, 

principal engineer and manager of Bayer’s application 

engineering lab. A typical coordinate measuring machine 

(CMM) utilizes touch sensors that meticulously tap and record 

each point along a surface. According to Osio, it would be hard 

to find a CMM large enough to handle a 1-meter part, and 

painstakingly time-consuming to calibrate the CMM to 

measure all the curved surfaces. Moreover, there is the 

potential for physical contact with the part to skew the 

inspection results. Large CMMs are expensive too, costing up 

to $250,000.

Linear methods, too, have limitations in measuring curvatures 

and the same applies to electronic rulers, which would require 
many square measurements to accurately capture slight 

distortions of the curves.

To evaluate shrinkage and warpage, Bayer researchers 

subjected parts to a range of humidity and temperature 

conditions. The sample parts were photographed from multiple 

vantage points after exposure. After uploading the digital 

images into PhotoModeler, certain reference points from each 

view are matched and the data are converted into a 3D 

framework. “This part has some amount of sagging that is 

difficult to detect with a measuring device that is not three-

LE

R

Ba

Zo

C

 

© 
2011 

Page 2 of 3

2011-11-27http://www.ptonline.com/articles/3d-part-inspection-is-a-snapshot-away



dimensional,” said Osio. “We were even able to pick up some other distortion that is 

not easy to measure through other means.”

On the 1-meter body panel, Bayer was able to measure changes within 0.1 mm, which 

is the company’s requirement for inspection. According to Eos, PhotoModeler is 

capable of even greater detail by increasing the number of photographs and the 

number of matching control points. Bayer also uses Eos’ add-on automation module 

called Coded Targets ($395). This system recognizes the target and further automates 

the process. 
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