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1  Management Organization of WTOCD  

1.1  Members of the Algemene Raad (31/12/09)  

1.1.1  Fifteen members appointed by SBD  

 
Á On behalf of "S yndicaat der Belgische Diamantnijverheid bvò: 

Mr.  W. OLLECH  
D. LOOTS  
J. VAN EYCK  
B. DE HANTSETTERS  
A. VERHAERE 
S. FISCHLER  
E. DENCKENS (President)  

 
Á On behalf of "Vereniging van Kempische Diamantwerkgevers vzw":  

Mr.  W. RUYTHOOREN  
 

Á On behalf of "Antwerpsche  Diamantkring cvba":  
Mr.  M. APSEL 

 
Á On behalf of "Beurs voor Diamanthandel cvba":  

Mr.  M. PRUWER 
 

Á On behalf of "Diamantclub van Antwerpen cvba":  
Mr.  K. SMETS  

 
Á On behalf of "Vrije Diamanthandel nv":  

Mr.  J. DRYBOOMS  
 

Á On behalf of "Belgische Vereniging van Han delaars, In -  en Uitvoerders van 
Geslepen Diamant bv":  

Mr.  R. KIEK  
 

Á On behalf of "Groepering der Industriediamantfirma's in België bv":  
Mr.  Ch. CYTO  

 
Á On behalf of  "Vereniging van Handelaars in Ruwe Diamant bv":  

Mr.  R. STEIGRAD  
 

1.1.2  One member manufacturer appo inted by VKD  

 
Á Mr.  CHR. VAN EYNDT  

 

1.1.3  One member appointed by VEV (Vice - President )  

 

Á Mr. G. BRYS   
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1.1.4  Two members appointed by ABVV Textiel, Kleding en D iamant  

 
Á Mr.  F. KERKHOFS  

 E. VERPLANCKEN 
 

1.1.5  Two members appointed by ACV - Transcom  

 
Á Mrs.  G. TIELEMANS  

Mrs.  M. DILLE N 
 

1.1.6  Six members with exceptional knowledge in the field of scientific and 
technological research  

 
Á Three members appointed by Syndicaat der Belgische Diamantnijve rheid:  

 Prof. P. CLAUWS  
Prof. G. VAN TENDELOO  
Prof. R. VOCHTEN  

 
Á Three members appointed by IWT :  

  Prof. D. SCHOEMAKER  
         Prof. J. VAN LANDUYT  

 Prof. H. REYNAERS  
 

1.2  Members of the Bestendig Com i té  

 
 Chairman:   Mr.  E. DENCKENS  
 
 Vice Chairman:  Mr.  G. BRYS     

 
 Mr.  F. KERKHOFS  

     W. OLLECH  
     W. RUYTHOOREN  
     B. DE HANTSETTERS  
     prof. H. R EYNAERS 

 

1.3  Director of WTOCD  

 
Mr.  Y. KERREMANS 

1.4  Commissioners  

 
Mr.  I. GEYSEBERGS  

L. CORNELISSENS  
 W. HENNEUSE  
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5 From rough to polished  

2  Research and Service  
 

2.1 Introduction 

 
The activities of WTOCD can be divided in research and s ervice. The service activities are 
an efficient means t o offer solutions to questions coming directly from diamond comp a-
nies, but they also allow  tuning the research topics of WTOCD to the specific needs of the 
sector.  
 
Within the framework of the research activities in 2009, the following subjects can be 
iden tified:  
¶ processing ( Grain Independent Polishing )  
¶ measuring, evaluation and screening ( Lumisense , Reflex , H&A, Zoetheid )  

                                                
 

 

 

 

 

In the following chapter  short project description s are  given and the research  and service 
activities in 2009  are d escribed. M ore information can be found on  www.wtocd.be . 
 
The service activities (TAD) of the centre are provided by an advisory body, a patent se r-
vice and a website.  
 
Technical supp ort was given to Comdiam and the different  departments of HRD Antwerp 
(Diamond Lab, Research, Education).  
 
The TAD -service (Technologische Adviesdienst) of WTOCD is supported by IWT on a 4 -
year basis. For the biennale 2009 -2010 the subsidies amounted to   
ú 184.611.  
 
Due to an economic  measure, the staff  of WTOCD was put on a 4/5 work schedule for one 
year as from 20 th April 2009.  
 
 
 

http://www.wtocd.be/
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 5 Grain independency of the new polishing technique  

2.2 Research projects  

2.2.1 Grain independent polishing 

 
Description  
Within the classical polishing process, crystal orientation of the  diamond determines the 
removal rate. Therefore it is necessary to find the appropriate polishing direction , which 
requires a special  skill of the polisher. The classical polishing process also imposes tec h-
nical restrictions because of the substantial rise  in  temperature in the po lishing zone.  

The project Grain Independent Polishing of Diamond  aims to optimize a new polishi ng 
technique (patent pending). Special attention is given to high material removal rate at  
low te m perature and grain independency  of the  process . 

The project is subsidized by IWT for the amount of ú 607.448 over  the period  
2009 -2011.  
 
Activities  
The main point of the project in 2009 was the development and assembly of a suitable 
automatic test bench . After finalising  the assembly, the new bench  was thoroughly tes t-
ed: measurements of feasi ble accuracy, stability, alignment of elements and  safety. Du r-
ing these mechanical tests, polishing tests took place to study the process  of high ma te-
rial removal.  To adapt the further development  of the project to t he industrial needs, 
parallel to the automatic bench , a manual test set -up was developed, based on the new 
po lishing technique.  
 
End 2009 the industrial applicability  of the regime of high material removal was tho r-
oughly tested. This research resulted in t he creation of a polishing process  that is suitable 
to polish stones as well as risky stones.  
 
Target Group  
Gem diamond  industry and other industrial applications  of diamond  
 
More information  
http://www.wtocd.be/Projects/GIP.html  
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2.2.2 Zoetheid 

 
Description  
The ózoetheidô of a polished facet reflects the visibility of polishing lines. The ózoetheidô is 
graded by visual inspection. This project aims to esta blish  a mathematical definition for 
the ózoetheidô of a polished facet. 
 
Activit ies  

In 2008 a mathematical definition for ózoetheidô of a polished facet was worked out. This 
was possible  due to a consist ent  link between the results of an accurate surface study  
and the judg ement of expert graders.  
 
In 2009 it became obvious  th at also other surface  phenomena  such as naat , gletses , 
burnmarks, scratches , percussion  figures ,é had the same mathematical char acter istics . 
This enables the evaluati on of the full polish  grade. Therefore the development of a  pr o-
prietary  surface technique started; not only wit h the aim to visualize more accu rate than  
with other, rather expensive surface methods, but also to quote based on the judgement 
of the expert HRD grader. This resulted in the development of the SUMODI -method (Su r-
face Mo rphology of Diamond).  
 
The SUMODI - te chnique was built into a lab  set -up . In cooperation with the Diamond Lab 
of HRD Antwerp and the industry we could do a first series of  positive test s in the indu s-
try . Soon it became clear that the polisher could get information  of the finish grade of the 
polished facet, corresponding  to  the judgement  of the expert grader.  
 
Currently  the image quality is being optimized and a first prototype is under develo p-
ment . 
 
Target group  
Gem diamond  industry and trade  
 
More information  
http://www.wtocd.be/Projects/poli sh.html  

 

 

 

 

 

 

 

 

 

 

 

 

5 Diamond (real picture on the right) with polishing  lines  visible  on the entire  table . Only 
the p olishing  lines visible in the analyzed image ( left ) are  sufficiently significant to take 
into account in the grading process . 
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5 CIE Yxy 3d color model  

2.2.3 Lumisense 

 
Description  

Lumisense  aims at automating the colour grading process of polished diamonds . The 
classical method is based on visual observation. By using new technologies, Lum isense  
produces  an extremely high correlation with  the human colour grading, better than other 
sys tems. Lumisense  is not restricted by fluorescence nor by the type of di amond and it 
can reveal the slightest changes in hues  of colour.  
 
Activities   

During 2009 the application range of Lumisense  was extended  both in terms of weight 
and colour. The lower weight limit  was shifted from 0.25ct to 0.08ct. On top of this, the 
grading of equ ivalent colours was developed for  Lumisense . Diamonds with equivalent 
colour are colourless or  almost colourless diamonds showi ng a weak col our  tone  other  
than yellow (mostly brown, grey or green ) . 

The issues involved in  grading colourle ss/almost colourless diamonds are  totally different 
from the ones  for  grading fancy  colour ed diamonds. End 2009 HRD Antwerp started a 
feasibility study for colour grading of fancy coloured diamonds. WTOCD delivers  technica l 
support to that study.  

The article óBeware of the pitfalls in Automatic colour gradingô stipulates the importance 
of systems based on visual observation: 
(www.wtocd.be/Projects/lumisense_auto_color.html ).  

Early 2009, WTOCD produced 2 extra Lumisense  devices  to increase the grading capacity 
in  the Diamond Lab of HRD Antwerp.  

Target group  
Gem diamond  trade  
 
More  information  
http:// www.wtocd.be/Projects/lumisense.html  

 

  

  

  

  

  

  

  

  
  
  
 

http://www.wtocd.be/Projects/lumisense_auto_color.html
http://www.wtocd.be/Projects/lumisense.html
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5 Lab version of Reflex  

2.2.4 Reflex 

 
Description  
All commercial proportion measuring systems for polished diamonds make use of the so -
called shad ow image technique.  The accuracy and repeatability of the measurement d e-
pends largely on the lim itations of this method.  
The aim of Reflex  is to develop a measuring device  that can  measure polished stones 
with a  much higher  accuracy and repeatability.  
 
Activities  
In 2009 additional adaptations to  Reflex  were carried out to fu rther optimize the accuracy 
and to increase the measuring speed. The software was optimized and r epeatability and 
accuracy tests were carried out.  Software was developed to visualise  th e ózoetheid ô of the 
facets on the 3D -model via texture mapping.  
 
In order t o be able to use the measuring results in accredited  labs it is necessary for 
WTOCD to be accredited  too . In 2009 the first steps were made to receive such accredit a-
tion  for Reflex .  In the mea ntime a limited calibration stone  service is being o ffered  to the 
sector . 
 
At this  moment Reflex  is able to measure angles (inclination and index) with an accuracy 
of ±0.02°. Distances (depth of a facet) are being measured with an accuracy of 
±0 .001mm. The accuracy on the closing  of the facets is ±0.02mm.  
 
Target group  
Gem diamond  industry and trade  
 
More information  
http://www.wtocd.be/Projects/reflex.html  

 

 

 

 

 

 

 



 

 
Annual Report  2009  

 

 

P
a

g
e1

2
 

P
a

g
e1

2
 

5 Example of an H&A-page on www.wtocd.be  

2.2.5 Hearts & Arrows 

 
Description  
Hearts and Arrows  (H&A) is a pattern of hearts and arrows, visible in a round brilliant, 
under specific light ing  and viewing conditions. To solve the disadvantages of the co m-
mercial  H&A viewers, WTOCD developed its own  H&A viewer. Moreover a set of guidelines 
for H&A was defined in cooperation with the H&A  experts of Diamond L ab.  
 
Activities  
The analysis of the data  of 2008, as foreseen  in the project, gave an idea of the number 
of accepted ñH&A by HRD Antwerpò diamonds. Also the most common pattern deviations 
were deduced from these data, which resulted in  an information campaign to wards the 
clients.  Due to this information campaign, the number of approved ñH&A by HRD Ant-
werpò raised substantially. Interesting tips and conclusions on the processing  of H&A 
could be integrated in the layout of the new website . Driven by the possible commercial i-
zation of the concept ñH&A by HRD Antwerpò proactive work was executed  regarding 
measures to improve the measuring accuracy and measuring repeatability. When deve l-
oping a commercial  product, this is in general the most d ifficult and time -consuming 
step.  
 
Target group  
Gem diamond trade  
 
More information  
http://www.wtocd.be/Projects/HeartsArrows/HenA.html   
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2.3 Service activities (TAD) 

2.3.1 Advice 

 
Description  
In 2006 a new application for the project ñTechnologische 
Adviseerdienst voor de Sie rdiamantnijverheidò was grant-
ed for the period 2007 -2010.  
The TAD service receives financial support, for 1 fulltime 
equivalent (FTE), from IWT (Flemish Institute for the promotion of Scientific and Techn o-
logical Research in t he I ndustry). For the period 2007 -2010 this support amounts to  
ú 376.811.  
 
Activities  

In 2009 approximately 0.46 FTE was spent on 82 advices.  

About  0.29 FTE was spent on publications (website, 12 newsletters, 3 technical and 2 
promotional art icles).  

¶ The ñState of the art mailing listò ï giving information on patent s related to the di a-
mond sector  ï was distributed monthly (numbers 58 to 69).  

¶ 2 Promotional articles were published. In ñResearch and Innovation in al l its facets ò 
the services and possibilities of WTOCD are stipulated. The poster ñshapes ò was pub-
lished i n the SBD magazine.  

¶ As for  innovative supporting publications and technical publ i-
cations the ñFree Innovation auditò was explained. ñBeware of 
the pitfalls in automatic colour gradingò explains the prob-
lems and possibilities of automatic colour -grading - to ols. All 
exis t ing W TOCD-posters were translated in to French.  

 

The remaining 0.25 FTE was spent on training, administrative 
work, 46 company visits, 8 seminars and 77 punctual interve n-
tions. Punctual interventions are  questions from the industry for 
which n o research is required. Normally these questions can be 
answered immediately over the phone.  

 

More information  
http://www.wtocd.be/TAD/tad -main.html  
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5 Abstract from the ñState of the ar tò ma iling  

2.3.2 Intellectual property rights 

 
Description  
Via its TAD service, WTOCD informs the diamond industry on diam ond - related pa tents. It 
assists diamantaires to apply for patents, trademarks and ódesign patentsô and gives ad-
vice in case of possible infringement of intellectual property rights.  
 
Activit ies 

In 2009 the ñState of the Artò service reported, in its monthly mailing, new patent appl i-
cations or grants related to diamond.  
A subscription form is available on http://www.wtocd.be/TAD/fullquestionform.html . 
 
More information  

http:// www.wtocd.be/TAD/patents.html  
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 5 Home page of the renew ed website  

2.3.3 Website 

 
Activities  

The WTOCD website www.wtocd.be  has been totally renewed and restyled . A clear di s-
tinction is made between current research projects and the outcome of previous projects 
that led to ready to use solutions or services. Some  projects are extensively documented, 
like the Hearts and Arrows project, others have a non disclosure status and are only d e-
scribed by an identity kit.  
A separate section  is reserved for the technological advice service acting as an open wi n-
dow to the diamond community.   
 
The CSS based layout allows simple adaptation  and expansion of the interface. For the 
development of animations and points of special interest Silverlight and Javascript were  
used. The most important target is to a ttract mor e visitors by using very strong dyna m-
ics, created by constant renewal and expansion.  
 
In January 2010 the new website will be launched.  
 

http://www.wtocd.be/

