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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

A

Onbehalfof'S yndi caat der Bel gische
Mr. W. OLLECH
D. LOOTS
J. VAN EYCK
B. DE HANTSETTERS
A. VERHAERE
S. FISCHLER
E. DENCKENS (President)

On behalf of "Vereniging van Kempische Diamantwerkgevers vzw":

Mr. W. RUYTHOOREN

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

On behalf of "Beurs voor Diamanthandel cvba':
Mr. M. PRUWER

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

On behalf of "Vrije Diamanthandel nv":
Mr. J. DRYBOOMS

Di amantnijverhe

On behalf of "Belgische Vereniging van Han delaars, In - en Uitvoerders van

Geslepen Diamant bv":
Mr. R. KIEK

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

On behalf of "Vereniging van Handelaars in Ruwe Diamant bv":
Mr. R. STEIGRAD

1.1.2 One member manufacturer appo inted by VKD

A

Mr. CHR. VAN EYNDT

1.1.3 One member appointed by VEV (Vice -President )

A

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

A M. F. KERKHOFS
E. VERPLANCKEN

1.1.5 Two members appointed by ACV - Transcom

A Mrs. G.TIELEMANS
Mrs. M. DILLE N

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

A Three members appointed by Syndicaat der Belgische Diamantnijve
Prof. P. CLAUWS
Prof. G. VAN TENDELOO
Prof. R. VOCHTEN

A Three members appointed by IWT:
Prof. D. SCHOEMAKER
Prof. J. VAN LANDUYT
Prof. H. REYNAERS

1.2 Members of the Bestendig Com ité
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

rheid:
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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:

1 processing ( Grain Independent Polishing )
1 measuring, evaluation and screening ( Lumisense , Reflex, H&A, Zoetheid )

5 From rough to polished

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

U 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 ™ April 2009.
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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 mperature and grain independency of the process .

The project i s subsidized by | WT f mover theh perioch
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
polishing 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

98% 99% 100% 89%
A 100
f;; %
a
0
Direction1 Direction2 Direction3 Direction4

5 Grain independency of the new polishing technique
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2.2.2 Zoetheid

Description

The 6ézoetheidd of a pol ivisbdiig df pdishingdites.r eThectsoethbkei do i
graded by visual inspection. This project aims to esta blish a mathematical definition for

the 6zoetheidb6 of a polished facet.

Activit ies

IN2008 a mat hemati cal definition for O6zoetheidd of a po
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 that 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 pro-
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

Gl - _ e

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

Pageg
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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, Lumisense
produces an extremely high correlation with the human colour grading, better than other
systems. 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 colour 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 |

support to that study.

The articleftdhBRewandal |l s in Automatic colour gradingb
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

5 CIE Yxy 3d color model
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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 outto 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 the @oetheid 6of 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. Inthe 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

5 Lab version of Reflex
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2.2.5 Hearts & Arrows

Description

Hearts and Arrows
under specific light
mercial
for H&A was defined

Activities
The analysis of the

were deduced from these data, which resulted in

of accepte
clients. Due to
wer po rais

could be integrated in
zation of

(H&A) is a pattern of hearts and

ing and viewing
H&A viewers, WTOCD developed its own
in cooperation with the H&A

data of 2008, as

d AH&A

this
ed

substanti

foreseen

by HRD Ant

nf ormati o

the layout of the new website

t he

concept

ifH&A

H&A viewer.

al lvy.

arrows, visible in a round brilliant,

conditions. To solve the disadvantages of the co
Moreover a set of guidelines
experts of Diamond L  ab.

wer po

n campaign,

m_

in the project, gave an idea of the number
di a patternd dleviatidns s o
an information campaign to

wards the
t he

. Driven by the possible commercial i-

by

measures to improve the measuring accuracy and measuring repeatability. When deve -

oping a commercial
step.

Target group
Gem diamond trade

More information

product, this is in general the most d

http://www.wtocd.be/Projects/HeartsArrows/HenA.html

ifficult and time

HeA

WTOCD viewer

HRD Antwarp HEA
Forming HEA patterns
Cutting HEA

WTOCD

Projects

Solutions

Home page

What is H&A?

Wetenschappelijk en Technisch
O C voor D

Fundamental Research Advice

Home | Contact | Location | About WTOCD

[e——

Diamond Info

Technical Facilities

Hearts and Arrows

What is Hearts and Arrows?

Example of classic viewer

Hearts and Arrows diamonds (H&A) are round
brilliants with special patterns visible under specific
lighting conditions. They consist of eight hearts when
viewed from the pavilion side and eight arrows when
viewad from the crown side
Kinsaku Yamashita designed in 1988 an appropriate
viewer which creates the typical images illustrated in
the picture on the left. The viewer has a lens to
visualize the effect to the human viewer. Above the
lens on a well specified distance there is a bright
white ring which functions as a light source,
simulating the position of a common direct top light
(spotlight, sun, ...). Undarneath the lens thera is a
colored plastic film to simulate indirect light sources
(painted walls). Light leakage zones, which reflect
neither white or colored light, appear dark. The
diamond is positioned on a platform at the bottom of
the viewer. To view the arrows the diamond is turned
and placed in a conical blind hole in the platform.
The viewer is simple and cheap. The question is

“Can we use this viewer as a grading instrument?”
The answer is no. The viewer is purely for commercial
environments to illustrate the effect to customers.

The differences between viewers are considerable.

5 Example of an

H&A -page on www.wtocd.be

-consuming

t h

nutmber
I nt er es fprocesgingt of pI&A a n d
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2.3 Service activities (TAD)

2.3.1 Advice

Description

In 2006 a new application f ohe w-

Adviseerdienst voor de Sie rdiamantni jver heitd o

ed for the period 2007  -2010. istituu vour de Aanmoeliing van

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 | ndustry). For the period 2007
u 376.811.

-2010 this support amounts to

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).

1T The fAState of t he iagivihg imoematlon anm gatehti s ¢ rélated to the di a-
mond sector T was distributed monthly (numbers 58 to 69).

1 2 Promotional articles were published. I n ReSearch and Innovation in al

| its facets 0O

chnol

the services and possibilities of W3h@Gedd awaesb-sptui pul a
lished i n the SBD magazine.
1 As for innovative supporting publications and technical publ i- !

. ~ : { EACETS ]
cations the AFree I nnovation audijtfto . was . ..expl.ai.nled.
the pitfalls in automatic col duri gradlngc‘) explfai
lems and possibilities of automatic colour -grading -tools. All QB e e .
existing 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.htmi

Pagpl3



ono-3S

Annual Report 2009

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, tdademar k:

vice in case of possible infringement of intellectual property rights.

Activit ies

In 2009 the fiState of the Art o syenniling oes pateat@mpr t e d , in o 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

S

ono-S

State of the art

Patent news archive 2009

US20090202421A1: Synthetic diamonds prepared from roses

Applicant: -

Publication:  2009-08-13
Filed: 2009-04-17
Status: application

The present invention relates to a method of making a more permanent remembrance
from a gift that includes organic material, wherein the gift has ephemeral beauty and
symbolizes the feelings of a gift-giver toward a recipient. This method includes
transforming the ephemeral beauty of the gift to a more permanent or eternal
manifestation that symbolizes the feelings of the gift-giver toward the recipient. This
result 1s conveniently achieved by initially converting the gift into carbon or a carbon-
containing compound that is suitable for preparing a synthetic diamond, and then
converting the carbon or carbon-containing compound under suitable pressure and
temperature conditions to form a gem quality synthetic diamond.

5 Abstract f Staterofthehlre t @nailing
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2.3.3 Website

Activities

The WTOCD website www.wtocd.be has been totally renewed and restyled . Aclear 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.

5 Home page of the renew ed website
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