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TraCIM – Traceable computational intensive metrology 

Coordination: National Physical Laboratory (NPL) 
 
Duration: June 2013 – May 2015 
 
Budget: 2,7 Mio € 
 
Partners: 6 NMIs/DIs; 3 Universities, 4 industrial partners  

http://www.ostfalia.de/cms/de/index.html
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Validation of algorithm in metrology - today 

NMI 

Individual NMIs offer validation 
- often without report 
- PTB offers report for Gaussian test for prismatic objects 

Manual operation via email -> cost intensive and time consuming 

No agreement among NMIs 

http://www.inmetro.gov.br/ccqm/img/logo_bipm.jpg
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TraCIM – build on three pillars 

test-data 
reference results 

user 
algorithms 

Technical aspects: unambiguous and confident test-data 

§ Legal aspects: worldwide accepted rules and agreements 

€ Monetary aspects: service costs 

Service-provider Service-user 

Internet 

@ 

  ixfu

TraCIM SI 

http://uhome.in/wp-content/uploads/2012/07/hammer-clipart.gif
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TraCIM service 

NMI 

industry 

NMIi 
NMI2 NMI1 

metrology- 
institutes 

CALi 

CAL1 

calibration 
laboratory 

Service provider Service user 

Internet 

http://www.inmetro.gov.br/ccqm/img/logo_bipm.jpg
http://www.inmetro.gov.br/ccqm/img/logo_bipm.jpg
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Manufacturers 

Users 

request

NMI 

VSL 

NPL 

PTB 

CMI 
INRIM 

TraCIM network 

request

request
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Request procedure 

request to 
single NMI

NPL 

Customer TraCIM network 
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Request procedure 

request to 
single NMI

NPL 

Customer TraCIM network 
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TraCIM service versa TraCIM association 

NPL 

TraCIM association 
members only NMIs or DIs 
 operated by the TraCIM secretariat 
 responsible for quality specification 
 responsible for quality control 

TraCIM service 
 operated by a single NMI/DI 
 individual contract between 

NMI/DI – service user 
 NMI/DI responsible for 

correctness of test 
 NMI/DI receives full income 



Test data 
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Test data generator 
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PTB Gaussian test data 
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Accuracy of test data 

f(xi) 

x1 x2 
xi 

xn 

test data 
error free! 

reference- 
software 

Monte Carlo simulation 

ya 

interim results 

reference result Y = y ± U(k=2) 
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Estimating numerical uncertainty 

x1 = 30.163924751992 
y1 = 11.591770134985 
z1 = 25.472874567433 
 
x2 = 30.455459874024 
y2 = 12.564257578265 
z2 = 25.942575648221 
… 
xn = 99.352656245244 
yn = 89.534666624566 
zn = 50.555553154186 

a = 47. 564257578265 
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Randomly varying the last digit (Monte Carlo) 

2 digits  
considering 
unknown 
systematic effects 

numerical uncertainty 10-7 

simulations 
> 1000 
variance 

test data reference result 
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geometric feature 
angle between 

directions  
location size apex angle 

straight line 1  10-9 2  10-15 

plane 7  10-10 1  10-15 

3D circle 1  10-9 2  10-10 1  10-10 

cylinder 1  10-8 7  10-11 6  10-11 

cone 1  10-8 6  10-10 6  10-11 1  10-8 

sphere 3  10-11 2  10-11 

max. uncertainties 

PTB Gaussian test data 



Client – Server architecture 
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Client sever design 



TraCIM service 
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TraCIM - evaluation process 

registration request (email) 

registration conformation (email) 

TraCIM service customer 

buy test; advanced payment 

submit test-data (server/client) 

submit test-results (server client) 

submit report (server/client) 

order test – data (server/client) 

confirm payment (email) 
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PTB – Gaussian test   

number of tests years 

cost in k€ 

3 

2 

1 

50 

20 

10 

5 10 15 20 25 

package  
• 50 tests 
•  3 years validity 
•  22,500.00 € 

package 

single 

single test  
• 600.00 € 
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First TraCIM certificate 

Dr. Loebnitz Mitutoyo, Dr. Härtig PTB 
Handing over the 1st certificate on June 2014  
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TraCIM e. V. – quality rules  

§1 reference parameter and its’  

     reference uncertainty must be provided 

§3 input data are error free 

§4 test shall reflect common practical situations no 

     academic situations 

§5 clear description of the test shall be provided 

§2 test shall provide only one correct result 

§6 test data (or software) shall be available for at  

     least 50 years 

§7 it is recommended to provide a public test; 

     test-data and reference parameter  



Outlook 
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CMC entries and database BIPM 



TraCIM 
 Traceability for Computationally Intensive Metrology  

select/register 

username 

password 

register 

login 

all 

domain 

- 

specific test 

single test 

number of tests 

welcome to TraCIM 

info contact documents about TraCIM Legal Info 

Submit Order 



select domain 

username 

password 

register 

login domain 

all 

all 
general 
SI length 
SI mass 
SI temperature 
SI .... 
...... 
...... 
...... 
...... 
..... 
..... 

TraCIM 
 Traceability for Computationally Intensive Metrology  

info contact documents about TraCIM Legal Info 



select specific test 

username 

password 

register 

login 

SI length 

domain 

specific test 

Gauss 2D 

comparison (calculating reference value) 
comparison (given reference value) 
involute gear 
Gauss 2D 
Gauss 3D 
Chebysheff 2D 
Chefysheff 3D 
.... 

TraCIM 
 Traceability for Computationally Intensive Metrology  

info contact documents about TraCIM Legal Info 



select number of tests 

username 

password 

register 

login 

SI length 

domain 

Gauss 3D 

specific test 

number of tests 

single test 

single test 
10 tests; 1 year 
20 tests; 3 years 
50 tests; 5 years 
public testdata 

Gauss 3D 
10 tests 
valid until dd.mm.YYYY 
360,00 € incl. tax 

TraCIM 
 Traceability for Computationally Intensive Metrology  

info contact documents about TraCIM Legal Info 



order 

CMM company perfect 

SI length 

domain 

Gauss 3D 

specific test 

Gauss 3D 
10 tests 
valid until dd.mm.YYYY 
360,00 € incl. tax 

10 tests; 1 year 

number of tests 

order 

my budget 

my data 

logout 

Identification No. 
PTB123 

TraCIM 
 Traceability for Computationally Intensive Metrology  

info contact documents about TraCIM Legal Info 
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Algorithm validation offered until 2015 

 Gaussian Test: TraCIM-service 600,- €; traditional 2000,-€ 
available since May 2014 

 Chebyscheff: TraCIM-service 2000,- €; traditional 4000,-€ 
likely available beginning of 2015 

 Intercomparison: TraCIM-service 150,- €; traditional 2000,-€ 
likely available beginning of 2015 

 ... 


