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• CogniTens

• Large data set shop floor metrology

• General Industry Trends:

– Reduction of die development time through comprehensive 

part measurement

– Massive data collection during slow build process

– Virtual assembly

– Checking fixture replacement by flexible robotic system

• Case study: “ Cost of Quality” reduction by OptiCell utilization
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• Founded in 1995

• Provider of shop floor 
environment, high accuracy, 
measurement solutions to 
manufacturers

• Numerous patents for state-of-
the-art algorithms in optical 3D 
non-contact measurement

• The Company’s products are 
used by many of the industry’s 
leading OEMs and Tier-1s

Partial Customer List:
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Optigo 200
Portable, non-contact 
high-accuracy 
measurement system for 
product development and 
engineering disciplines

OptiCell
Automatic, flexible non-
contact measurement 
system for process 
control and quality
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Customer Quotes:
• “ Dimensional Data is Limited in Content”

• “ Interpretation to Useful Data is Insufficient”

• “ Lack of Timeliness of Data”

• “ Manual Data is Prone to Error”
• “ Limited Data Available Due to the High Cost of Measurement”

• “ Hard Tooling Out-Dated…Must be Re-Worked ($$$)”

• Conventional metrology methodologies are a hindering 
factor for rapid / lean product development

• Quality specific tooling demands a significant cost 
(typically 5-10% of the die cost for a vehicle program)
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• Powerful combination of comprehensive full part comparison-

to-nominal (CAD) and feature extraction, allows time 

reduction for effective decision making processes regarding 

required engineering changes
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• Implementation of large data set 

measurement technology in shop floor 

environment requires the following:

– Fast image acquisition (not affected by 

vibrations and changing lighting 

conditions)

– Proven Gauge R&R on the shop floor and 

basic CMM correlation

– Process simplicity and integration
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• Reduction of die development time through comprehensive 

part measurement

• Massive data collection during slow build process

• Virtual Assembly

• Checking fixture replacement by flexible robotic 

measurement system
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• Several innovative automotive OEMs and Tier-

1s are able to achieve significant reduction in 

die development time, attributed to:

– Comprehensive part measurement –

resulting in “ better engineering decisions”

and in reduction of quality iterations

– Die fingerprinting, allowing “ carrying 

over” to additional vehicle programs

– High double-digit percentage savings of 

measurement operation time

– Feedback into forming simulations
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• CogniTens has implemented massive data collection slow build processes with 

several customers Worldwide

• Parts are measured prior to, and after, each clamping or assembly operation, in a 

time effective manner, in production environment

• Resulting benefits: Orders of magnitude increase in information collected during 

the build process, leading to quick determination of causes for variation 

introduced into the build process, and higher quality of overall assembly

Before Assy After Assy
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Free State without 
reinforcement

Free State with 
reinforcement

Clamped in assembly 
fixture

Free state assembly 
after welding
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• A major trend in the market is the demand for virtual assembly, 

based on actual part measurement results

• Virtual assembly comes in several flavors:

– Free state – Each part is measured separately and aligned to 

vehicle coordinates

– Constrained – Parts are “ brought into” assembled position by 

CAE software tools

– As built – Parts are measured separately and aligned to each 

other in “ as built” (assembled) state
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As Built Virtual Assembly:

Standard process among several 
innovative customers, resulting in high 
levels of craftsmanship (avoidance of 
wind-noise, “ squeaks and rattles” , 
etc.)
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• Twelve company and three research institutes, led by CAR – The Center for 

Automotive Research - on a four year, $10.8M, NIST Advanced Technology 

Program to develop the Digital Body Development System – Creating a virtual 

build process and knowledge base

• Potential to save U.S. automobile manufacturers $3.5 Billion in vehicle launch 

costs annually by shortening lead times, reducing the number of physical 

evaluation builds and improving quality

• Apart from CogniTens and CAR, team members include Ford, General Motors, 

Altarum, ComauPico, UGS PLM Solutions,  Perceptron, and several die shops
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Customer requirements from an automatic 
measurement system on the production 
floor:

• Flexibility to measure a variety of 
repetitive parts

• Reduced investment in checking 
fixtures

• Comprehensive data allowing 
reduction in ramp up time

• Part sampling throughput – several 
minutes per part

• Accuracy and repeatability for 
measurement of both process 
deviation and variation 

• One-button operation from start of 
measurement to feature output -
Suitable for all production personnel
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• For an aggressive launch schedule of a new vehicle 
program, the Customer required comprehensive 
measurement data on closures and major assemblies

• The tooling budget for the program was already 
established and not to be exceeded

• The scope of work called for: “Any shop floor personnel 
should be able to measure with one button operation”

• All assemblies were to be pre-programmed into the system
• Standard “run of the mill” robot, PLC, and other cell 

components were to be used
• Flexibility was to be maintained for adding measurement 

points and incorporating engineering changes
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• CogniTens and an integrator 
designed a “ Four Station Flexible 
Cell” to meet the Customer’s 
requirements

• Each station included a turntable 
and automatic detection of the 
simplified holding fixture mounted, 
in order to avoid operator error

• The total cell and integration costs 
were lower than sum of the 
traditional checking fixtures 
replaced

• Additional benefits and “ Cost of 
Quality” reduction are expected 
through the lifetime of the vehicle 
program
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Immediate savings 
over hard 
tooling; 
Additional 
benefits exceed 
cost of 
ownership over 
program lifetime
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