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2 What is DiamCalc and who benefit from it

DiamCalc is a system for cut gemstones modeling, which enables many different users
to achieve their goals. The real (photorealistic) image of a polished diamond created
by the system makes it possible to determine the cut properties that often cannot be
measured and to find the optimal combination of cut parameters that would provide
the best perception (brilliance, fire, scintillation etc) of the stone.

Photographs do not adequately show the sparkle and brightness of a real diamond;
until now. DiamCalc3 has High Dynamic Range (HDR) imaging that shows the
intense sparkles on your computer screen by reproducing the flares or bloom that we
see in real diamonds. Bright sparkles often appear to be larger than the facet they
emanate from, even extending outside the edge of the diamond.

7 Untitled - DiamCalc =13
File Miew Opltions Cut  Gemmaterial Help
»h [ Bl HDR setting: EI
: J Brilliant :
Rendering ]Panorama ] Paper ] Observer ]
et Proportions, | s |
&) Di
RS Scene Elements Display
2 sec.d ¥ Show Panorama
¥ Total v Show Observer
- %] Crown [ Show Paper Sheet
Disp %] Crown Rendering Options
= % Tatle v Enable Antisliasing
H Pav.d Artialiasing  |High T
w y P avilic ¥ Enable Stars
% y Culet Stars Quality  |High >
@ ¥ Gidie [ Enable Bloom
[ Enable Grayscale
it |
(S
= | HOR Conversion
=1
n Exposure | 1 o Step (0.1
5 Carat weight] Stars Generation
Optics Type
(* Camera
(" Eye
Common Parameters
Occluder Image
ol Ci\Proaram Files\Octoh! Rrnwer... |
CK | Save ‘ Load ‘ | Cancel |
A Rotate:
st LI ‘ ‘ ‘ J I I @‘ v ‘%] 1 diarnond
Discounts: user = 0.00%, gquality = 0% ' DMC(428 x 560); AYI{416 x 560) NUM |

Scintillation is the last great frontier of diamond cut studies. Regular ray tracing
software and lab grading systems have failed to model scintillation and capture this
bloom factor.
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Now buyers and sellers can realistically show a client, or visualize a distant diamond
themselves before buying it. They can see just how it will look as they rock it from
side to side in their own environment and even make promotional videos for individual
diamonds.

e Play five full size DiamCalc 3.2 Demo movies in one window

B (ki 3 3wk . Wicrmal] Preipie Daploer

More DiamCalc HDR Demo Movies

DiamCalc’s High Dynamic Range lighting can come from a variety of panoramas such
as a ball room, forest or hillside so anyone can see how the diamond will look in each
of these environments. Jewelers of the future will no doubt import panoramic images
of their own sales floor into DiamCalc.

The result of new technologies is the highly
photorealistic images reflecting both non-trivial optical
properties of gemstones and compound features of the
environment as shown here where the diamond is
positioned above a virtual sheet of paper with a grid
pattern.

The Diamond calculator is designed for jewelers,
diamond graders, and sale specialists dealing with
diamonds and diamond jewelry, for companies active
in designing special cuts, manufacturers and
technologists.



http://www.octonus.ru/oct/demo/demo.php�
http://www.octonus.ru/oct/products/3dcalc/standard/hdrdemomovie.phtml�

3 What is new in the DiamCalc 3.27

3.1 Inclusions rendering

In this inclusion rendering demonstration, you can see how different types of defects
affect the gemstone’s appearance.

There are three default defects: a surface reaching large crack and two coupled solid
material inclusions. While the appearance of the latter is only affected by the diffuse
lighting (depends on panorama in question), the crack also exhibits reflective and
transparent appearances depending on the observation parameters.

To see inclusions demo select from menu File / Crack — inclusion demo in the
DiamCalc 3.2 Demo version:
http://www.octonus.com/oct/download/diam_demo_down.phtml



/oct/download/diam_demo_down.phtml�
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3.2 Non convex (concave) cut renderings are supported

Now DiamCalc supports photorealistic rendering for concave cuts.

3.3 Importing non convex cuts from binary STL

Now import for non convex cut is supported from binary STL. Previous versions
supported import from binary STL format of convex cuts only.



Stars effect is a feature which appears in real life when a bright
object is observed in darkness, and there is an occluder object in
front of it.

In case of human eye, eyelashes could be such occluder,
producing stars effect. In case of camera, polishing or scratching
on the objective causes occludes.

NX X XS SRS ESESSSSRESL
5. 8.252525252525252525252525. 25252528

.9.90.90.9.90.90.90.9.90.9.90.9.0.90.90.9.0.
X 8.K52525252525252525255.2528 25X
V0202020202600 0020-0-¢:¢:¢:0_QN

Camera occluder example

)

il

W
Wi l
WA

Eyes occluder example
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3.5 Export movies for iPod / iPhone using DC QuickTime exporter

Export QuickTime movies (MOV) for iPod / iPhone is available.
To export QuickTime movie:

o V|
e Press button Movie menu @
e Choose Record:

B Export to AVL..
@ Export bo MOV,

e Set movie recording options

Movie recording options

i

Maovie speed, FPS |2D
Mavie size, frames 100 = Cancel
Path type: o= Figure of eight

Figure parameters amplitudes
W 5.00 _|:| ¥t 3.00 J

Parameter steps

Mot applicable

I™ Reset diamond to "table-up" position at movie start
™ Draw diamond wireframe profile in the comer

temory [file] info

Movie size: 81 Mb Color depth
Frame size: 836 Kb &+ 24 bits [truecalor)
DMC[472 » BO5); AVI[464  592) (7 8 bits (286 indew)

e Press Ok
e The recording will proceed. Press Stop when movie is ready
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0| = ¥

@ ol lGe|v ]|

Choose Export to MOV ...:

& Load..,
& apperd...
B8 Expart to AL,

Save file *. mov

Import *.mov file into your iTunes

Select *.mov file in iTunes and Right click mouse on it

Select Create iPod or iPhone Version in context menu to convert movie for

your iPod / iPhone

Name |

~. 0_RBC_HA_1_05]
¥ O_RBC_HA_1_08
¥ 1_RBC_commert
¥ 1_RBC_commert
¥ 2_Owval_ACS_Ide;
o 2_Owval_ACS_Ide:
& 3_Cushion_1_25
¥ 3_Cushion_1_25
¥ 4_Princess_AGS(
¥ 4_Princess_AGS(

L

Cet Info
Rating
Show in Finder

Create iPod or iPhone Version
Create Apple TV Version

Reset Play Count
Reset Skip Count

Uncheck Selection
Mark as New

Show in Playlist

Copy
Delete

Cet Album Artwork
Apply Sort Field

b |
)

fear Rating

1.6 minutes, 19.9 MEB
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3.6 Creating layer through three points in the Cut Designer

Creating layer through three points is a new flexible method for creating cut. One of
the main advantage of this method is you need not to know and set Gear indexes and
slope angles while you create layers of facets. See example in the section Creating
Gabrielle cut through three points. Variant 2

Three points Result of creating layer through three point

3.7 New buttons UnDo, ReDo and New are available in the Cut
Designer

New buttons UnDo, ReDo and New are available in the Cut Designer main window

7 Advanced cut edit
View

SRR

Gear notch quantly: % New | UnDo | ReDo
Riadial symmeliy degree: 8 S
Miter symmety: YES
Preform proportions: 1,000 % 1.000  4.000] Frefarm
Dismeter  [E.00 =] et Custom Pref
Cayers Appied | New facets Custom girde
Gide
Table/Culst
Step layer
Fs
=

_¢ |
Layer seftings
Radial symmetry | | Gearindes | I [ =1
arde [T =5a] Save cut.
Load cut
[ =set] | %] = \ ==
[ | [ =] I =5 Export ta DT
[ = e | = [ =54] Show folder
| = | [ = et [ == B2l |
O
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To undo and redo use buttons UnDo and ReDo

dnDo Relo

To reset all settings and create new cutting press button New

Mew

3.8 DiamCalc Demo version

You may have tried to explain the benefits of DiamCalc to friends and associates.
There i1s a powerful free demo version. It is available for download here:
http:// www.octonus.com/oct/download/diam_demo_down.phtml
The demo version contains three examples:

e Marquise — parametric cut demo

e Cushion — vivid color demo

e Crack — inclusions demo
To open example select it from menu Files:

FEW View Options Cub  Gem mate]

Margquise - paramteric cut demao
Cushion - wivid color demo
Crack - inclusions demo

Report (Export to Word)

Ezit

The Demo enables all HDR rendering features for the limited included examples.

Marquise Cushion Crack

Restriction of Demo version: files can not be saved and loaded, but the marquise
proportions can be adjusted to see how DiamCalc can benefit colour enhancement by
controlling the cut. The brilliant that demonstrates the Inclusion viewer however does
not enable proportions to be changed.


/oct/download/diam_demo_down.phtml�
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3.9 Custom preform / Recut

Cut Designer allows to start creating cut using arbitrary 3D stone model as a preform.
It is possible loading preform from DMC, ASCII, scanned MMD and others. This
option can be used either for cut creating on the basis of existing cuts or as instrument
for recutting design. Especially useful for recutting is the option of viewing the
photorealistic image of the stone immediately during editing the model form.
To load preform - any diamonds shape into Cut Designer:

e Open file with desired preform in the DiamCalc main window

e Open Cut Designer

Custom Pref

e Press button Custom Preform
e Desired preform appears in the Cut designer window

e Now work with loaded preform as usual

e [t is possible while working in Cut Designer to view the photorealistic image of
edited diamond

Restrictions:

e Button Flip b does not work with loaded preforms

Step layer

e Some times using Step Layer
convex shapes

provides unexpected results for non
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3.10 New view modes are available in the main DiamCalc window

ETAS, DETAS and Statistics diagrams are now available in the main DiamCalc
window.

To open one of the new-added modes press button and select mode from the list of
diamond representation types:

e ETAS*

e Dynamic ETAS*

e Ray path statistics diagrams

e Chromatic dispersion statistics diagrams

e Intensity weighted dispersion statistics diagrams

F Draft (wireframe)
¥ photoreslistic (standard render)
HDR Phatarealistic (hdr image)
Ray trace 4
i ETas
@ &= Dynamic ETAS
I; j Ray path statistics diagram
[ {{»E Chramatic dispersion statistics diagram
g u;g Intensity weighted dispersion statistics diagram

\ G Draft + single reflection

o
——| & Draft + double reflection
-

ETAS and DETAS

T raytracing. duc - DlamEale 7 raytracing dec - DiswCake
g ———— Fie ¥em Cpcors Of Gemmateal iwp

Codogt [T [1]  Sovmad DY)

EMCI4E ¢ uiml Rvalaes u ) s Foe i, pene P2 DICIAEE « ) vienn « 61 mu

ETAS DETAS

*The ETAS and DETAS was previously displayed only in the panel View HDR
Panorama \ ETAS
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ETAS (Effective Total Angular Size of a diamond) mode indicates the probability for
a small light source to be seen through the diamond.

Fire is an estimate of probability for colored dispersed light to be seen due to
chromatic dispersion of the light source caused by the crystal.

Light sources are assumed to be located at the sphere of 2000 mm radius around the
diamond's center which was chosen as a common distance from the diamond to light
sources.

DETAS (Dynamic ETAS) mode is ETAS that considers a diamond in motion of 2
degrees of tilt in the north south orientation as if the stone was moved away from the
observer. While tilting, a diamond scans the space around it, thus increasing the
probability to see a light source.

As the diamond is tilted it scans the space around it, thus increasing the probability of
seeing a light source.

The stripes in the DETAS are the trails of ETAS spots that crawl across the sphere as
the diamond is tilted away by 2 degrees from its initial face up position. The color
represents the crawling speed: the faster spot crawls the more reddish is a stripe

Blue color means that the spot doesn't move upon diamond tilting

Green color means that the spot crawls as fast as one from a tilting mirror

Yellow — is a little faster

Red color denotes the fastest spots

Spherical 10-degree step latitude grids are displayed on the DETAS panel along with
the marker of space occupied by observer's head indicated by white circle.

Statistics diagrams

The diagrams show the statistic properties of the light ray's trip across the gemstone
crystal in the course of rendering.

The maximum angle of chromatic dispersion is angle weighted with ray energy and
average ray path inside the crystal and is represented with different colors for each
spot of the diamond picture. This is enabled for all stones and will assist in estimating
the potential to see a dispersion feature as the proportions are adjusted (remember that
what is shown is a face up view and we actually see two versions of a gem — one with
each eye, so we can see twice as many fiery flashes than this mono-scopic view).
Intensity weighted dispersion indicate the intensity of a fiery flash from a spot on the
gem. You can see there are flashes with high angular dispersion, red and yellow, in
the image on the left that are so widely dispersed that their intensity on the middle
image indicates they might be hard to see, especially in a brightly illuminated room.
The third image, on the right, indicates the ray path length as a function of the stones
average diameter. Note this is longer in the part of the stone that has many small
virtual facets because the ray is bouncing around several times before emerging, a
crushed ice appearance, and shorter in the mid section of the stone where much of the
light has very few internal reflections.
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Chromatic dispersion statistics
diagram: maximum angle of
chromatic dispersion is sampled
throughout the diamond picture.

Color band at the right shows
the values scale in degrees.

Intensity  weighted  dispersion
statistics diagram: maximum value
of the ray’s brightness time’s its
chromatic dispersion angle is
sampled throughout the diamond
picture.

Color band at the right shows the
values scale in degrees times
fraction of unity.

3.11 New panorama zones control

Ray path statistics diagram:
average path the light ray
traveled inside the diamond is
sampled throughout the
diamond picture.

Color band at the right shows
the values scale in units of the
diamond's diameter.

New options in panorama zones control are available. To modify panorama zones
check Enable Light Hemisphere in the tab Panorama section Hemisphere.

(e —
FIB[x]
DR se 3
F) Shape a
Brliant Rendering Pancrama | paper | Chbserver |
Proportiars Preview
@ Dimel
2 Sec. df
% Tata
HoR
] Cromn m
@ ] Crovn
. %] Table
': %l P [ Hemisphere |
; %] Pavilo ¥ Enable Light Hemisphere
tw %] Culet B [ =
= [Eml]| [=] &l
- %] Gidle
=3 v
B I —
W Add Zone Remove Zone
ot Current: Zane
Beqin Angle (*) | -90.00
End Angle () | 90.00
Cosine Power | 2.00
Color =
Color Multiplier 0.5
[ Lighs ]
F: - — W Enable Light Scurces
mges [ 3] ] 4] 610 Olol@le|
g e Olw(®la 55 i Save | Load Cancel
For Help, press F1
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To configure inner zone border:

e Click on triangle W i1 the zones diagram

| b 4
| |

e Move triangle to make the zone smaller or larger

h 4
| |

If two triangles are placed close —a number will appear to indicate how many triangles
are there in one place

v

If the borders or the triangles are moved the zone behind these two zones will appear
inside

To remove the zone:
e Left click inside the zone to select it. For example, select red zone:

R z
e Press button Remove Zone _Remave Zone |

e Red zone is removed

—




To switch between the zones use the new control buttons ﬂ ﬂ

Rendering Panorama ]Paper ] Observer]

Prewview

| Hemizphere

[+ Enable Light Hemisphere

e
- T
|

Add Zone | Remove Zone |

Current Zone

Beqgin Angle (%) | 55,30
End Angle (=) | 70.20

Cosing Power | 0.00

Color %
Calar Multiplier 1

Also use new Hot keys to switch between the zones Ctrl + > and Ctrl + <

3.12Zoom zoes control

Zoom of Zones control section is available. It is useful if there are a lot of thin zones.
To zoom Zones control section:

e Press button Zoom in the section Hemisphere

‘ Hemisphere |

[# Enable Light Hemisphere

| <] ]
AN v
| NEEm

| Remove Zone |

Current Zone

Begin Angle (*) ’W
End Angle (=) | -27.90
Cosine Power | 0.00
Colar _z‘
Color Multiplier ’17
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e The new separate window Light Hemisphere appears

- [ojx|
‘ 0 x|
= iser
Rendering Panorama WPaper ] Observerw ns -
Preview ity 1
3
Rough
HO!
|
o =
| Hemisphere | graup
'S
Iv¥ Enable Light Hemisphere
4
= < >
5] P
= h SN
i) ‘ Remove Zone |
Current Zone 1%)
Fone parameters Begin Angle (°) | -45.00
Begin Angle (%) |-45.00 End Angle (%) | -27.90
End Angle () [-27.90 Cosine Power | 0.00
Cosine Power 0.00 Color -]
el _z‘ Zolor Multiplier 1
Color Multiplier ||
Extemnal |
>
OK Cancel
Q, | Angls,® a - | ‘ J Save ‘ Load | | Cancel |
1
Discounts: user = 0,00%, quality = 0% DMC(472 x 60S5); AVI(464 x 592) Lt

e Make changes in the Zones control
e Press OK to apply changes

3.13Disable dispersion option supported for HDR images

To calculate colour metrics you may need to remove the fire by disabling dispersion.

All fire will turn into scintillation.

To disable dispersion uncheck button Disp

Lise - on the toolbar

4

HOR

@ |o|w [Glel> e |8

Dispersion enabled I "5

Dispersion disabled "




Note. To use another way to disable dispersion:

k
e Press button Hlumination type J

Choose Customize...

‘i

.agl
il B

=
=
&
T
"

Dialite
Jewerly shop

Disco

Cfice
Incandescent lamp

Red-blue steren

Ideal Scope

BSET

ASET + white

<
&
t
L
L
7 s

White hemisphere {"150™"

& |o|le lGlely e

+ "ISO" + observer head
&) Fading hemisphere "CO5"

) "CO5" + ohserver head

e Select checkbox Ignore dispersion

Lighting configuration and simulation parameters

* % Lighting configuration
% i Observer

%4, Simulation parameters
%[0 Monitor comection

Computation method —— B ay tracing accuracy

|Highest (HDRI) | | |Standard 20mm | e

[v Fast computation | I+ lagnore dispersion

Falizhing quality 7

Light dissipation: 0% ALY,

[
J

Load... | Save... | Apply |

Cancel |

e Press Ok
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3.14 New features in import of Transmission Spectra

New import option for transmission spectrum is available.

To import spectra:

e Select from menu Gem material / View / Modify properties...
e Press button Import Transmission Spectrum...

Gem properties
General | Refraction details |

Optical properties

x

Specific grawity
[g/cm3])

36220 j

Absorption No [eolorless] Add Absorplion
Import Absorption Spectrum | Import Transmission Spectrum |
Other

ok | cencel |

| Heb |

e In addition to the previous method of importing the data of the percentage of
transmission for each wavelength, it is now possible to import two data files:
one containing the energy spectrum of actual light source and one for the
energy spectrum of the tested sample as recorded in that specific light source.

Import transmission spectrum gj

Transmission spectrum {or Sample energy spectrum) file name:

Browse. .,

Light source energy spectrum file name (orly For Sample nergy spectrum):

Plate thickness, mm 1.00 =

Light angle: 90°

Browse...

Iw Coefficients in the File are in percents

I Assume plane-parallel plate sample

|

Polishing quality: 0.00

L

{ight dissipation on surface) f
Refraction

* Choose fram the predefined material list

Material [rt Toiep. | -~
Natural Diamond 2.418 0043
Cubic Zirconia 2.174 0.086
Andalusite Le4 0016
Apatite 1.64 0013
Beryl 1.58 0.014
Chrysobery! 1.75 0015
Corundum 1.76 0018
Feldspars 1.55 0.012
Fluorite 1.43 0,007 X

" Enter manally

Refraction index {589nm)
Dispersian (431 & 687nm)

A simple linear approximation of the
RI-spectrum will be made to meet the:
specified values

Another new option is calculating absorption spectrum from transmission with
assumption of nearly-ideal plane-parallel plate. This option is switched off by default

and requires only considered usage.
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To analyze the color of the spectrum after importing transmission spectrum:
e Press button Show Transmission Color Data in the panel Gem properties

Gem properties E‘
General | Relraction detais | Absorption |

Optical properties

Absarption “Yes [colored) Remove Absorption

Import Abscrplion Spectum... | Import Transmission Spectum... |

Export Absorption Spectium... | Show Transmission Color Data I

Other

Specific gravily |
] EEZT

oK ‘ Cancel | ‘ Help |

e See color information of imported transmission spectrum

Color of imported transmission spectrum

R G E
213 183 &7

H 5 L
0036 0530 0835

® i z Saturation
0450 0408 0133 0598

" y T
0454 0412 0408

L a b Clab)
00 1234 4617 4779

L u W Sfuw]  Cluw]
70.01 4350 4838 093 E506

Humter L a ]
g3.85 1400 3233

Munsell 3.877F W E.91 C7.48 Yelow-Fed

Light source spectium

Note. If there is a small white polygon in the chromatyicity diagram it shows by it's
corners approximately the coordinates of standard Munsell chips of Value closest
to current and of Hues and Chromas closest to current color
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3.1510-degree step latitude grids for the DETAS globe

10-degree step latitude grids are displayed on the DETAS sphere panel along with a
marker of space occupied by an observer's head indicated by a white circle.

- [E[x]
Shape and cut Parameters qualty 2 Appraiser
Oval = AGS_2005 -

File: Fough

P s s

@ (B el e [ Fels [

+18%)

1 For Help, press F1

diamand [ @J @ I

Q| wene 31 o] o] ] L] @
Far Help, press F1 DMC(H60 x 484); AVI(44S x 4800 | MUM

F b
To open DETAS mode press button and select from list Dynamic ETAS [=] or
select from menu Options / View HDR panorama / ETAS...
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3.16 Making panorama, observer and paper image lighter or darker
by multiply coefficient

New multiply coefficient allows to make panorama, observer and paper image lighter
or darker. To make an image darker set coefficient less then 1. To make an image
lighter set coefficient more then 1.

Panorama

Previgw Preview ==

| General | | General | | General |

Panorama Width (pecy | 1024 Panorama ‘Width (p) | 1024 Panorama Width (pe) | 1024

Panorama Height (px) | 512

Panorama Radius (mm) | 200
Cubemap Size (px) | v
Multiply Coeff, |1

I Auto Size

Panorama Height (px) | 512

Panaorama Radius {mm) 1 200
Cubemap Size (px) | -
Multiply Coeff. | 0.5

¥ At Size

Multiply Coefficient = 1

Multiply Coefficient = 0.5

Panaorama Height (p) | 512
Panorama Radius (mm) | 200

Cubemap Size (px) I—_]
Mulkiply Coeff, | 1.5

v Auto Size

Multiply Coefficient = 1.5
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Paper image

B HDR settin (5| Bl ™ HDR settin (5<| Bl ™ HOR settin B3
gs X gs X gs X

Rendering I Panorama Paper IObserverI Rendering | Panorama  Paper IObserver |

General |- -|

Size (mm) ISD
Distance (mm) |-5

Texture Size (px)

Rendering | Panorama  Paper |Ohserver I
-| General |- -I

—General
Size {mm) I 50
Distance {mm} I -5

1024 x

Tulkiply Coeff, I 1

¥ Enable Autodistance

General |-

Size {mm) ISD
Distance {mm} |-5

1024 5

Mulkiply Coeff. I 1.5

¥ Enable Autodistance

—General —General

Texture Size (px) 1024 a7

Multiply Coeff. I 0.5

¥ Enable Autodistance

Texture Size (px)

@ Load Texture

ID:'l,images'l,paperSampIe.hd Browse. .. |

& Load Texture

ID:'l,images'l,paperSample.hd Browse.., |

@ Load Texture

ID:'I,images'l,paperSampIe.hd| Browse.., I

" Generate Grid

" Generate Grid

" Generate Grid

— Grid —Grid —Grid
Step {rm) |1— Skep (mm) Il— Step (rm)
Thickness {rmm}) lgz— Thickness (mm) Igz— Thickness {ram})
Paper Calor I 'I Paper Color I 'I Paper Caolar
Grid Color lﬁ Grid Colar Iﬁ Grid Color
Imvert Colors |

[o]4 I Save I Load | Apply | Cancell OK

Save Load I Apply | Cancell Save | Load | Apply I Cancell

Multiply Coefficient = 1 Multiply Coefficient = 0.5 Multiply Coefficient = 1.5

Observer

|:f i " N "
e,
g
ua Rk
,{.4 ‘7‘::\"_
e By AL
= - [ 4

Qfueaee 3 2| | 4] =] O

oo v s 11

afmn g | | 0

o v w1

afmn g | | 0

o v w1

o o s ave o ta) e

Multiply Coefficient = 1 Multiply Coefficient = 0.5 Multiply Coefficient = 1.5
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3.17 Loading of DMC files with DLL cutting; an improvement

In the previous version DMC file could not be opened if DMC file contains cutting
from external DLL and this DLL has not previously been saved in the cuttings folder.
In the new version the DMC file opens even if DLL is absent in the cuttings folder. It
is possible to work with this loaded cutting without DLL just as if it were any other
imported external format (DXF, STL etc)

3.18 Batch conversion to STL

An automated conversion of files from DiamCalc (DMC) and GemAdvisor (GEM) to
binary STL format is available now.
To convert several files to stl:
e Select from menu Cut / Batch processing / Convert from DMC / GEM to
binary STL...

(Wl Gem material Help

Standard cuts »
External cuts r
Load proportions »
Parametric cuts info...

Expork cuk L4

Import cut

Bakch processing Convert From SRM ko GEM..,
Conyvert From DRMCGEM to binar

Cut designer ...

e Select set of files in the dialog window Open

Look in: | ) internal

I ﬂ tljl]ui—‘H'i—‘ |:||'|||
ﬂ baguette_1.dmc
Iy Hecent !] baguette_Z.dmc
Documerits !\i brilliant.dmc

@,

n_1.dmec

chewron_2.dmc

|:|r| =71, -:Inu

f | ﬂ brilliant_1.dmec !} prism_1 dmc
ﬂ brilliant_2.dme !} prism_2 drmc
Desktop !} emerald.dmc !} radiant.dmc

ﬂ radiant_1.dmc

[l radiant_2.c

dme

tp Documents

by Netwnlk Filz narie: |"radiant_2.dmc" "haquette. dmc"* "baguelte_lcﬂ Open |
Flaces
Files of type: | DiamCalz file [.dme) | Cancel




() 7] == o e e 1 e e e e s e e s 1

e Press button Open
Selected files will be converted into STL files with the same filenames

3.19 Creating custom girdle in the Cut Designer

New feature allows creating various shapes of girdle for user choice (See sections
Creating custom girdle shape). It is possible to create girdle contour from existing
cut shape or from any shape created by the third party software (See section Creating
custom girdle shape by third-party software).

B rie Cdr Amange kM window b B rie Cde Amange mis window Heb

DMBE B X 96 [0 v 5 F 5wy w0 [ PSTFET DMBE B X9 v 5 F oy w0 | f ST

FOL WA= AOE LV
FO4¢ RES =SS0 DLV

-
=]

-
=]

o]
o]

b3

@\

é,f_'.'

o

Creating Girdle shape in the Xara Extreme software

3.20 Grayscale mode for observer

To make the observer’s image grayscale separately from the whole scene check
Grayscale checkbox in the tab Observer. This takes away any colour that may be
resulting from the observer’s skin tone and their clothing.

| Di\Projectsiobserver.png | Browse, ., |

Image

5

|

L 0
ot
Mulkiply Coeff, |1

v Grayscale
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3.21High-quality ray tracing modes available in HDR rendering

Accurate (10nm) and High-accuracy (Snm) ray tracing modes are available for
creating HDR images of the diamond.

To select / change new ray tracing mode:
k

e Press button Illumination type
e Choose Customize...

il |
E ‘. Dialite

Jewerly shop

g

7o .
o 4 Disco

ﬁ Cffice
% Incandescert lamp

‘g Red-blue stereo

ﬁ Ideal Scope

B i
ol B aser i

ER ARy

Cuskornize ...

white hemisphere {"I50™"
+  "IS0" + observer head
) Fading hemisphere {"CO5"

{5 "CO5" + observer head

e Select Ray tracing accuracy from list

Lighting configuration and simulation parameters

= ﬁ Simulation pararneters
& (hzemving parameters
‘@ R avtracing for round zhape
‘@ R avtracing for fancy shapes
‘@ R avtracing for cuztom diamond

[

% - - W
R antracinn dorinn rmonse mnwee —

Computation method —— Baw racing accuracy % 1
|H|ghest [HORN J |Three rays [HGEJ — '_)’dil'\_* 5 \ g
g

Three rayz [RGE] ,.f ,r .l I. '-. 5 \"-.
[v Faszt computation Chandard 2I]nm ."Ir |=l I=| 1"., k‘-.ﬁ \\
[ Block externa Accurate [10nm g ] ! N
o _ High-accuracy [Bnm 7 i =
Bualishing quality 7 ] | YA i
Light dissipation: (1% ; J7 LY
7 e 1 ; %

I
L]

Load... Save... Apply | k. | Cancel |

e Press Apply or Ok
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Table. Ray tracing accuracy modes

Accurate (10nm) High-accuracy (5nm)

3.22JPEG, PNG, BMP, TIFF files formats are supported

New version supports JPEG, PNG, BMP and TIFF formats for panoramas, observer
and paper.



3.23 Paper auto distance mode

Paper Autodistance mode is available. In this mode paper is placed at a tangent to the
gemstone.

Texture Size (px)  |512 &7
Multiply Coeff, |1

[+ Enable Autodistance

3.24 Rendering of the diamond covered by the paper

Rendering of diamond covered by the paper is available. When observer is rotated
paper might cover the diamond, and it becomes invisible under the paper.
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3.25HDR supports standard lights: Office, Disco, Jewelry shop,
ASET and others

To enable standard light witch supported in HDR Photorealistic mode:
e Seclect HDR Photorealistic (hdr image)

vb|

=l Draft (wireframe)

P Draft + single reflection
¥
—= G Draft + double reflection
L
¥ Photorealistic fstandard render)

HDR. Phiotorealistic {hdr image)

& Ray trace 4

e Be sure the checkbox Enable Standard Lights in the tab Panorama / section
Lights is selected

Standard Lighting
v Enable Standard Lights

e Choose desired standard lights: Office, Disco, Jewelry shop, ASET etc

EErEREE e R §

3.26 Different default files paths for different dialogs set by the user

Now when you save or open the a file, the path of it is remembered for every dialog,
so next time, when you need to save or load the file — you’ll be in the same folder you
worked before for every dialog.
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3.27 Saving scale, stone environments, rendering and movie
settings in DMC file

DiamCalc allows to save most of scene and rendering settings in DMC file:
e Scale
e Lighting configuration
e HDR settings
e Movie settings
So, when you open the file again the stone will be the same as when it was closed

3.28 Custom Color Spaces for HDR Images is available

Now HDR mode supports different colour spaces:
e DCOId

NTSC

CIE

Adobe

BestRGB

BetaRGB

ProPhoto

To change color space:

e Select from menu Options / Lighting / Customize.../ Monitor correction /
Gamma correction

e Select color space in the list RGB Primaries

Lighting configuration and simulation parameters

+ %a Lightirig configuration
*® qﬁ Obzerver

*® ﬁ Sirulation pararmeters
= [,:J Maoritar corection

[QJ Gamma carmection
Gamma comection parameter: 0.45 = .::“ I"vl =5
| = s el T
J lr.f |'|l II i i |I "'I \.\
7)) =
F |
RGE Frimaries | sRGE A .&';’ |I|' '|II ".\ i
P | [P
VR T YU
AV il

Load... | 54

There are different ways to project a Human perception of a colour space to a Monitor
color space. An analogy is various projections of the terrestrial globe to 2d map where
for example the islands of Canada appear much larger than they actually are.
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3.29 New tone-mapping

New enhanced algorithm of representation of very bright sparks in diamond picture is
introduced. It makes simulated pictures more close to photographs.

3.30 Memory requirements for HDR panoramas are reduced

Now working with HDR panorama files requires less of memory. It allows to load and
work with larger panorama files.

3.31The real radius of HDR panorama

New parameter Panorama radius allows you to set the real radius of HDR panorama
— the radius of sphere with diamond in center.

Rendering  Panorama ]F‘aper ] Observer]

Prewview

General |

Panorama Swidth (pe) | 1024

Panarama Height (px) | 512

Panorarna Radius (mm) | 5000

Cubemap Size (px)
Mulkiply Coeff, |1

¥ Auka Size

By default Panorama radius is equal 5000 mm. It is the common size of a room.
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3.32 Gamma correction for HDR images

Some of HDR panorama images need to be gamma corrected. To make gamma
correction load panorama and select checkbox Gamma Correction for HDR Image
in the tab Panorama section External.

Look at the difference of panorama image before and after gamma correction:

M HDR settings E|

Rendering Panorama ]Papar 1 Ohserver]

Preview

—

| Extemal ‘

[¥ Enable External Image

[~ Gamma Correction For HOR Image:

M HDR settings Pz|

Rendering Panorama ]Paper ] Ohserver I

Preview

—

| Extemal ‘

¥ Enable External Image

W Gamma Correction For HOR, Image

Convert to HDR, Convert to HOR,
Intensity Threshold |1 Intensity Threshold |1
Multiply Coeff, |1 Mulkiply Coeff, |1
Ok Save | Load | | Cancel ‘ Ok Save | Load | | Cancel |
Before gamma correction After gamma correction
3.33Scenarios

There is a set of scenarios for DiamCalc 3.2. It

demonstrates different possibilities and effects of '
new version of the program:
e Bloom and stars S 5\ - —
e Inclusions V ”“1,
e Papers 4
e Papers with dot
e Flat plate a
e Standard lightings \
To use the scenarios: 3
e Download the archive scenarios.zip !
included scenarios as a set of DMC files : ;-

e Unpak the archive
e Open DMC files in the program DiamCalc and explore it


/oct/download/files/scenarios.zip�
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4 Visual presentation of a diamond

DiamCalc supports different types of visual presentation of diamonds under different
lighting conditions. It allows you to produce realistic views of a stone.

DiamCalc supports several different types of diamond images. A diamond can be seen
from different angles or even from two different positions simultaneously. Each
diamond view can be further customized to produce even better visual impression.

4.1 Model types (wireframe and rendering)

3D model of a diamond is displayed in the left part of DiamCalc main window.

7 Untitled - DiamCalc

File Wiew Options Cut Gemmaterisl Help
ﬁ Shape and cut Parameters quality 52 Appraiser
Eriliant - 0 AGS_2005 =

st Proportions lAdvan:edl Advanced2 | New | Cut Qualty |
o Dizmeter G00mm  «|»|  Swep

= S diamnster B |0 T —

%] Totsl depth [363mm 4| | Fine Rough

i %l Combheicht bz) [148% <[+

E | Cronn angle Bl

B Tabledameter  [570% 4|

e

r Rf Pavdepthimainsl  [421% <[] _ Bettergoup
4 R Pavilon anglemax) [40.75 jj

it Rl Culet Faried <[ »|

j M Girdle [valley] Wery Thin jj Map.

=

=]

|

Caatweight [078ct <[+ Spiead [D0ToH(T%]
O
Rotate:

Qfmeee @3 C] 2| A LY Olw|@lsl S5 Ali[e ¥ w
Ray beam from left eve DIMC(472 » 549); AVI(464 x S44) UM

Depending on purpose various representation types of model image are used:
e Draft (wireframe)

Photorealistic (standard render)

HDR Photorealistic (hdr image)

Ray trace

ETAS

Dynamic ETAS

Ray path statistic diagram

Chromatic dispersion statistics diagram

Intensity weighted dispersion statistics diagram

Draft + single reflection

Draft + double reflection
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To change model type press button L1 and select rendering type from list:
b |||

F Draft (wireframe)

¥ Photorealistic (standard render)

-l

I HDR Photorealistic (hdr image)

Rav trace 4

=
=1
=

1Y ETAs
= Dvnamic ETAS
Ray path statiskics diagram

-{:-E Chromatic dispersion statistics diagram

2w e

==E Intensity weighted dispersion statistics diagram
1 T Draft + single reflection

—— % Draft + double reflaction

=34

Draft mode (wireframe)

Draft mode shows the diamond as a three-dimensional
framework. Visible and invisible edges are seen as solid and
dashed lines, respectively. Facets are now drawn, color and
illumination is not taken into account. This option is useful for
the visual determination of proportions girdle edges etc. This
mode is the default one.

To set Draft mode press button and select Draft
(wireframe)

Photorealistic (standard render)

Photorealistic mode simulates the real diamond under certain
lighting conditions and considering the particular properties of a
diamond specimen. Sometimes, photorealistic image is very
similar to the photograph of the real diamond.

To set Photorealistic mode press button and select
Photorealistic (standard render)

HDR Photorealistic (hdr image)

HDR Photorealistic mode generates highly photorealistic images.
It takes into account optical properties of gemstones and
compound features of environment. High Dynamic Range
lighting can come from a variety of panoramas such as a ball
room, forest or hillside so this mode allows to see how the
diamond will look in each of these environments.

ol
To set HDR Photorealistic mode press button .‘ and select
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HDR Photorealistic (hdr image)
To customize HDR rendering see section Photorealistic HDR rendering options.

Ray trace

Ray tracing mode shows how the ray of light travels trough
the diamond.
There are two ray trace modes: Single ray trace and
Multiple rays from eye.

~
To switch on Ray trace mode press button ., select Ray
trace and select Single ray trace or Multiple rays
from eye

To rotate objects with the mouse place mouse cursor in the
diamond view, press left mouse button and move it to the Single ray trace
given direction. To move the rays along the diamond use
the right mouse button.

To adjust ray parameters select from menu Options /
Advanced / Raytracing options.

Raytracing options
Ray spectra and energy indication: Other options
Colar and Dizplay: R
: th =
Refractive Index powEr [m?l-llr;r;v;ters] MEIT

M~ Red B40nm
[ “ellow 580nm

¥ Green F20nm
r~

r~

r~

Reflections ,?‘
runnber 2 .
Finimal ,?‘
intenzity, 50 =

Multiple rays from eye

[ Cyan 480 rm

B~ Ble 440 nm

B vidlet 420 rm
Mote: no indication ™

dizplayed power ar intensity values
concerns bo zelected wavelength

Apply | (]9 | Cancel |

I Launch thiz panel autmatically when enter in raytracing mode

The following parameters are available in the panel Raytracing options:

Ray spectra - allows to customize the ray spectra structure.

Ray width, mm - ray width in mm.

Reflections number - the ray trajectory after this number of reflections is not shown.
Minimum intensity, % - defines in % the minimum intensity of shown rays. All rays
with less intensity are not shown.
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ETAS

ETAS (Effective Total Angular Size of a diamond)
mode is an estimate of the probability for a small
light source to be seen through the diamond.

Fire is an estimate of probability for colored
dispersed light to be seen due to chromatic dispersion
of the light source caused by the crystal.

Light sources are assumed to be located at the sphere
of 2000 mm radius around the diamond's center
which was chosen as a common distance from the
diamond to light sources.

Fh
To open ETAS mode press button and select
ETAS [

DETAS

DETAS (Dynamic ETAS) mode is ETAS that
considers a diamond in motion of 2 degrees of tilt in
the north south orientation as if the stone was moved
away from the observer. While tilting, a diamond
scans the space around it, thus increasing the
probability to see a light source.

As the diamond is tilted it scans the space around it,
thus increasing the probability of seeing a light
source.

The stripes in the DETAS are the trails of ETAS
spots that crawl across the sphere as the diamond is
tilted away by 2 degrees from its initial face up
position. The color represents the crawling speed: the faster spot crawls the more
reddish is a stripe

Blue color means that the spot doesn't move upon diamond tilting

Green color means that the spot crawls as fast as one from a tilting mirror

Yellow — is a little faster

Red color denotes the fastest spots

Spheris 10-degree step latitude grids are displayed on the DETAS panel along with the
marker of space occupied by observer's head indicated by white circle.

o
To open DETAS mode press button and select DETAS
Note. ETAS, Fire and DETAS are all compared to a 6mm diameter Tolkowsky
diamond.




)] o 5] i 5 i 5 i 5 i 5 5 5 i 53 5 5 i 5 i ] 5

Statistic diagram

The diagrams show the statistic properties of the light ray's trip across the gemstone
crystal in the course of rendering. Maximum angle of chromatic dispersion, this angle
weighted with ray energy and average ray path inside the crystal are represented with
different colors for each spot of the diamond picture.

Chromatic dispersion statistics Intensity weighted dispersion Ray path statistics diagram:
diagram: maximum angle of statistics diagram: maximum average path the light ray
chromatic dispersion is sampled value of ray brightness time’'s traveled inside the diamond is
throughout the diamond picture. chromatic dispersion angle is sampled throughout the
sampled throughout the diamond picture.

Color band at the right shows diamond picture.

the values scale (degrees)

Color band at the right shows
Color band at the right shows the values scale (units of
the values scale (degrees times diamond's diameter)
fraction of unity)

To open Statistic diagrams press button . and select Chromatic dispersion
statistic diagram [* . Intensity weighted dispersion statistics diagrams [] or Ray
path statistic diagram

Draft modes with reflection

Draft modes with reflection are similar to the draft
(wireframe) mode, but they also show which edges and facets
would be seen through the diamond surface with regard to edge
refraction and reflection. There are two modes in this category:
Draft + single reflection and Draft + double reflection. The
difference between them is modes take into account one or two
reflections of the light, respectively.

To set one of draft modes with reflection and refraction press

button and select Draft + single reflection L1 or Draft + double reflection
Note. All models except Draft, especially HDR photorealistic mode, require
significant calculating power, so images can be slow to redraw on less powerful
computer systems. At least Pentium Il, Celeron or comparable processor is
recommended. Intel Core 2 class is advisable for fast calculation of




photorealistic images. All types of models can be seen on a slower system as
well, but you may experience a significant delay when the image is redrawn. In
these cases, it is recommended to set Draft model type, change all parameters
you want to modify, rotate the diamond to the position that you want to inspect,
and set a view mode other than Draft only then. With this method, only one slow
redrawing is required and you avoid delays after each change of diamond
parameters and position.

4.2 HDR rendering effects
See section Photorealistic HDR rendering for options customization
Bloom effect

The bloom or flare effect produces fringes of light
around very bright objects in an image, as
stressed by the red squares in the actual rendering
screenshot below:

The physical basis of bloom is that lenses
(including those in our eyes) can never focus
perfectly in the real world. Under normal
'y circumstances, these focus imperfections are not
~ noticeable, but an intensely bright light source
will cause the imperfections to become visible. As
a result, the image of the bright light appears to
spread (bleeds) beyond its actual borders.

Depending on the background colour or shade, the bloom can appear to extend outside
the edges of the diamond.

Stars effect

Stars effect is a feature which appears in real life when a bright
object is observed in darkness, and there is an occluder object in
front of it.

In case of human eye, eyelashes could be such occluder,
producing stars effect. In case of camera, polishing or scratching
on the objective stand for occluders.

Besides, aperture of lens / eye affects stars effect greatly. In case
of camera, lens aperture is a regular polygon, so it could be
completely defined by radius of circum circle and number of aperture blades.
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Lighting panorama with high dynamic range (HDR)

A lighting environment can be defined by a high dynamic range panorama (also
referred to as HDR panorama). Luminance or radiance observed in the real world can
usually be stored in special high dynamic range images that correspond to actual
physical values. This additional information makes high dynamic range images that
are different to traditional digital images that may appear on a monitor or on a paper
print. For example in the photo image above the bright parts of the sky radiate much
more light than is seen in a regular photograph, and such intense light sources can
create a bloom or flare in a gemstone.

Lighting with generated panorama (zones and light sources)

Panoramas with different light sources can be generated by specifying the size and
quantity of light sources.

Panoramas with colored zones (up to 8 zones) can also be generated.
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A panorama for the Office lighting environment can also be generated.

Paper sheet environment

A paper sheet can be rendered either using an
external texture or one that is a generated in
a grid-style. In the latter case, you can
customize grid settings, paper color, size and
other options.

Observer model

DiamCalc supports a 2D observer model.
The observer model consists of two parts: the
observer head and the observer body. This
observer model design allows simulation of a
head inclined above a gem being observed.
You can set up the observer height, eye
position, shoulder position, head incline
angle and mask parameters.
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4.3 Setting diamond position

DiamCalc allows easy repositioning the diamond by rotating with the mouse and to
view diamond from a different angle.
To rotate diamond:

e Click the left mouse button anywhere on the model

e Hold on the mouse button pressed
e Move the mouse in the direction where you want to rotate it

e Release mouse button after diamond is moved to the desired position
There is Movement panel in the bottom of DiamCalc window.

waee [§ ] |0 A ] Ole|®lel = 4% [ ¥ @ e

The Movement panel allows specifying an angle the diamond should be rotated and
rotating the diamond precious by one of six buttons (one for each direction).
Use mouse wheel to scale the diamond.
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4.4 Setting one or two simultaneous views of a diamond

DiamCalc can show two simultaneous views of the same diamond taken from different

angles.

To split diamond view:

e

@ [0]% GEl> + e [ [els [

:

Select from menu View / Split diamond view

Options  Cut  Gem material  Help

v Toolbar

v Shatus Bar

v Movement control bar
Prices

Zoom 4

5 mo
Alvays on top
Color information

v Stereo mode OFF
Stereo mode ON (Red-Blue)

A horizontal bar appears

Move it to desired place

Release mouse

Diamond scene is splited into two panes




A split line between two models can be moved at any time by mouse, changing sizes
of the images. Also, two images can be converted back to a singe one by moving the
split line to the top or to the bottom, decreasing the size of one image to zero.

4.5 Selecting light source

DiamCalc allows to imitate various light sources. This option is available for
Photorealistic and HDR Photorealistic model types only. Draft model types do not
allow to take illumination into account.

The follow types of lighting are available:

Dialite - One scattered light source located above the diamond.
Jewelry Shop - The main scattered light source above the diamond and several
auxiliary point sources directed from different sides.

Disco

Office - Lighting similar to office.

Incandescent lamp

Red-blue stereo

Ideal Scope

ASET

ASET + White

Wight hemisphere (ISO)

ISO + observer head

Fading hemisphere (COS)

COS + observer head



To change type of lighting press button J and selects it from list:

r|||

F Dialite

a2

Jewerly shop
.
e Disco
ﬁ Office

@ Incandescent lamp

‘g Red-blue stereo

gl wlla

e ﬁ Ideal Scope
= . ASET

E . ASET + White
W % Cuskomize ...

white hemisphere {"I50"
+ "IS0" + observer head
) Fading hemisphere ("CO5™

) "Co5" + observer head

To adjust lighting properties use panel Lighting configuration... It allows to
configure number of sources, location, size, brightness and other characteristics of
each light source.

b
To open panel Lighting configuration...press button J and select Customize...

Lighting configuration and simulation, parameters

¥ ‘:@ Lighting configuration
% §9 Dhserver

SN Simulation parameters
* L@J Maoritar corection

Computation method —— Ray tracing accuracy i I
3 |J --:l i %:__ L| 1 H
|Highest (HDRI] = | | | Thres rays (RGE | " i 2 e
S e v i T
W Fast computation | [ lgnore dispersion — —
o _ v S — e
| Block external reflections 7 I ! 1
Fualizhing guality 1 ff J.'f J"r I'l \“}'.\ \\
Light dizsipation: 0% i JU ] | 5 5
T T %

|
|

Load... Save... Apply I QK | Cancel |




To export QuickTime movie:

e Press button Movie menu
e Choose Record:

& apperd...
B Export to AVL..
@ Export bo MOV,
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4.6 Export movies for iPod /iPhone using DC QuickTime exporter

DiamCalc allows to export QuickTime (MOV) movies for iPod / iPhone.

&

e Set Movie recording options

Movie recording options

i

Maovie speed, FPS |2D
Mavie size, frames 100 = Cancel
Path type: o= Figure of eight

Figure parameters amplitudes
W 5.00 _|:| ¥t 3.00 J

Parameter steps

Mot applicable

I™ Reset diamond to "table-up" position at movie start
™ Draw diamond wireframe profile in the comer

temory [file] info

Movie size: 81 Mb Color depth
Frame size: 836 Kb &+ 24 bits [truecalor)
DMC[472 » BO5); AVI[464  592) (7 8 bits (286 indew)

e Press Ok

e The recording will proceed. Press Stop when movie is ready

e Choose Export to MOV ...:



3

.
Lo

ol o>

0| = #

B Append. ..
B8 Export ko AVI

e Import *.mov file into iTunes
e Convert it for your iPod / iPhone in iTunes
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5 Photorealistic HDR rendering options

5.1 Getting started with photorealistic rendering options

To configure and set the rendering mode options select from menu Options / HDR

Settings:

Background colar
Model type
Lighting
Animatian

- @] |2

Special view
advanced

lg |o| e |G e v -||@

EAHQIEF Fl j

Load HDR panorama.

File  View Cut  Gemmaterial Help

| Olw|®|a)

[BEE

Shape and cut
Praportions | Advanced | Advanced 2| New | Cut Qualiy |
Diameter E.00 mm j j Step

Seo dameter  [po0nm || T
| Total depth [z83mm <]+ Fine Raugh
] Crown height [b2]) Wﬂj
| Crown angle [0 <[]
®f Table diameter  [57.0% o]+
% Pavdepthimains)  [337%  +| ]
%] Paviion anglefman) [4075° ¢ »]
| Culet [Fairizd " < »|
%] Girdle (valley] [remThin . «| | Map...

Parameters quality 2 Appraiser

AGS_2005 e

Better group

Ratate;
diarnond

Carat weight [0.78 ct jj

A% [& & @] ||

DMC(472 x 608); AVI(464 x 608)

Spread [+0.01ct [+1%)

Once Options/ HDR Settings is selected the new dialog box HDR settings appears:

-|le |

& [o|w [ile]> =8

EAHQBJD Fl j

Ly
74

i

AW

-
\

| Olw|®|a)|

For Help, press F1

Shap
Properti
Di

Se
%] Tq
%] cn
%] C
%] T4
%l Ps
| Pa
%] Cul
% Gir

Carat we

Rotate:
diarnond

Ml HDR settings

Rendering | panorams | Paper | Obssrver |

aEs!

| General

Stens elements display
¥ Show panarama
¥ Show observer

[~ Show paper shest

Rendering options
¥ Enable antigliasing

antisliasing quaiity [High -

¥ Enable bloom
I~ Enable grayscale

[ HDR conversion

Exposure | 1 E' step (0.1

e | _tod sl

L8 o = T A B

UM
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The HDR Settings dialog consists of Tabs and Groups:

Tabs

I HDR sethings

Rendering ]Panorama ] Paper ] Observer ]

’# General I _\1

Scene elements display
Iv show panorama

Iv show abserver

[™ Show paper sheet

G rou p S Rendering options

I Enable antialiasing

Antialiasing quality | Mormal -

I Enable bloom

> General Group

I” Enable grayscale

"'q- HDR conversion

=1
Exposure | 1 =l Skep | 0.1

HDR conversion
Group

Save | Load | I Cancel‘

There are four tabs in the HDR Settings dialog:
e Rendering
e Panorama
e Paper
e Observer



Every tab has its own groups. For example, the groups for the tab Rendering are
shown in the screen shot above.

Click on the group title to hide / show a group. That is, clicking a title of the group
being shown makes the group area collapse; clicking a hidden group title makes the
group area appear again, as shown below:

B HDR settings B HDR settings

Rendering lF‘anu:urama 1 Paper 1 Ohseryver 1 Rendering lF‘anu:urama 1 Paper 1 Ohserver 1

~Scene elements display | HOR cortlfsion |

v Show panorama Exposure |1 _%1 Step | 0.1

¥ Show ohserver
[ Show paper sheet

~Rendering options

v Enable antialiasing

Antialiasing quality 1Nu:urma| -

[ Enable bloom
[ Enable grayscale

| HDF cornversion

Exposure |1 ﬁ Step | 0.1

(a4 | Save‘ Load l | CanceIJ oK | Save‘ Load l | Cancel‘
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5.2 The Rendering tab

The Rendering tab options allow to show scene elements and disable or enable several
rendering effects.

B HDR settings @

Rendering |Pan0rama | Paper ] Observer |

| General | | Stars Generation |

Scene Elements Display Optics Type

~
[¥ Show Panorama Camera
f+ Eye
Iv Show Observer
I Show Paper Sheet Comman Parameters
Rendering Opticns Oceluder Image
Iv Enable Antialiasing |D:'I.dist'|,DC46?beta'|,occ Browse. .. |

Antialiasing  |High hd

¥ Enable Stars

Skars Quality | Mormal hd

¥ Enable Bloam
¥ Enable Grayscale

| HDR Conversion I

Srnallest Largest

—

Exposure | 1 rjj Step (0.1

QK | Save ‘ Load | Apply ‘ Cancel‘

General options

To show scene elements select it in the section Scene Elements Display:
e Show panorama
e Show observer
e Show Paper

acene Elements Display
Iv Shaw Panorama

v Show Chserver

[~ Shows Paper Sheet
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To enable rendering effect just checks the appropriate field in the section Rendering

Options:
e Enable Anti-aliasing
e Enable Bloom
e Enable Stars
e Enable Grayscale

Rendering Options

[¥ Enable &ntialiasing

Antialiasing |High -

[¥ Enable Stars

Stars Quality  [High -
[v Enable Bloomm
[~ Enable Grayscale

Stars Generation

To customize star’s effect modify options in the group Stars Generation:

Optics type
Occluder image
Aperture Size
Aperture Blades

Stars Generation

Optics Type
{* Camera
" Eye
Common Parameters

Occluder Image

| Dydist\DiZ461 hoccludet | Browse. ., |

Aperture Size

amallest Largesk

Camera Parameters

Aperture Blades |6
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Different occluder images can be chosen from the program kit:

Occluder example Brilliant internal cut Brilliant external cut
:'::':\'u{:'::'::':\'u{:'::':\u{:'::'::':\u\/f
I I I I K K ]
I I I I I I T I I W M
Fa .u.u.u.u'u.u.u.u u.u.u.u'u.u.u.u
0.90.9. 0. 9.9. AENE ..
SAEAAESAAELLALREAXNS
SAEAASSAEASS S AR L EAA8S
SIS 28 28 2K 2K K X X K K M X XK XK X XX
SAEAARSIAALSRARRSNAXN
I I I I K K
I I I M K I
1'\,u'u'u'u'u'u'u.uOu.u.u'u'u'u'u'u
SAXX) OO0, ..
BE8E X 55 24
SAARARSSAASS SRR X RARRS
AN SS S BN S858
L AAAANRAANNNNAANANANAAN

"
K "/

71
il
\

)

1%
','./é.«/&
Dra

Different aperture blades:

4 aperture blades 6 aperture blades 8 aperture blades




General

External
Hemisphere
Lights

M HDR settings

Rendering Panorama 1Paper ] Observer]

Preview

5.3 The Panorama tab
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The Panorama tab consists of a preview window which is always shown at the top
and several groups:

Panorama Radius {mm) | 3000

Cubemap Size (px)
Multiplhy Coeff, |1

v auto Size

| Esternal

¥ Enable External Image

¥ Gamma Correction For HOR, Image

Load HDR Panorama

Convert ko HDR.

Intensity Threshold |1
Multiplhy Coeff, |1

w
‘
|

eneral emizphere ightz
G | H h Light:
Panorama Width (px) | 1024 I Enable Light Hemisphere I+ Enable Light Sources
Light Source Position
i Gl Gl 2
Ranniama e Light Source Diam. {mm) |50

Interval (Parallel) (#) | 5.73
Interval (Meridian) (=) | 5.73
Range | inper hemisphere

Defocus Options

Pupil Diameter {mm) | 4

Calor Options

Color Mulkiplier | 10

Standard Lighting
I” Enable Standard Lights

oK | Save | Load | Appl ‘Cancel|

More detailed explanations of the preview window and the Panorama tab groups
follow.
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The Preview window

The Preview window allows you to see the current panorama, either a loaded one or a
generated one, or both overlain together.

Presview

The General group

The General group allows to set the panorama size.

| General |

Panorarna Width (pe) | 1024

Pamorarna Height (pe) | 512

Panorarna Radius (rmm) | 2000

Cubemap Size (poc
Multiphy Coeff, |1

v Auto Size

The parameter Panorama radius allows to set the real radius of HDR panorama — the
radius of sphere with diamond in center.

By default Panorama radius is equal 5000 mm. It is common size of a room.

Note. Auto Size should be switched on. In some cases, if you have not power video
card, you can switch off Auto Size to set small Cubemap size of panorama, reduce
memory requirement and get more fast calculation of 3D image on Scene.
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The Lights group

First check the box Enables light sources in the group parameters.

| Lights |

[v Enable Light Sources
Light Source Position

Light Source Diam, {mm) | S0
Interwval (Parallel) (=) |5.73
Interval (Meridiam) (=) | 5. 73

Range |LI|:||:|er hemisphere j

Defocus COpkions

Pupil Diameter (rmm) | 4

Calar Options

Color Mulkiplier | 10

Standard Lighting
¥ Enable Standard Lights

Once the Enable light sources check box is checked, you can generate light sources
for the panorama. You can specify the light
sources diameter and intervals between them. Preview
In accordance with your data input, the light
sources will be placed all over the sphere
automatically. Unfortunately it is not possible
to choose light source positions individually,
although you can choose whether to distribute
light sources over the upper hemisphere only
or the entire panorama.

You can also specify light sources blurring parameters and color multiplier.

Under Standard lighting subgroup you can specify if any of the standard lighting
presets should be used.
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The Hemisphere group

The Hemisphere group contains the Enable light hemisphere check box as its first
element, which is initially unchecked. Checking the Enable light hemisphere check
box allows generation of a synthetic panorama consisting of zones, as discussed later
in the Zones Tutorial (see section 4.6 Making synthetic panoramas with zones).

Presiew

| Hemizphere

Iv* Enable Light Hemisphere

Zl:n:nm| -::| :=-|

h A
I il

&dd Zone | Femove Zone |

Current Zone

Begin &ngle (%) | 0.00

End Angle (%) 20,00

Cosine Power 1.00

Calor T

Color Multiplier | 1
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The External group

External high dynamic range panoramas can be loaded in the External group.
To load HRD panorama:
e Check Enable external image

| Esternal |

[v Enable External Image

lv Gamma Correction For HOR Image

Load HDR. Panorama |
Convert o HDR.

Intensity Threshaold | 1
Mulkiply Coeff, |1

e Press button Load HDR panorama

e Select panorama image (hdr, jpg, bmp, tiff etc) in the Open external
panorama file dialog window

e Press button Open
e Panorama preview appears in the Preview window

Prenview

e Press button Apply or OK to except panorama
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Convert to HDR section

Then JPEG panorama file is loaded it is possible to use parameters in the section
Convert to HDR: Intensity Threshold and Multiply Coefficient

All pixels with brightness more then Intensity Threshold are multiplied to the
Multiply Coefficient. Multiply Coefficient increases brightness of the light sources.
If the real picture contains not so bright light sources you can decrease parameter
Intensity Threshold to make it not so bright. If the real picture contains a lot of bright
areas not real light source and after conversion all became very bright you can increase
Intensity Threshold.

o |o]w Gle]~ +lla T -lels |2

%
H
%
=
F

Covmod | Giww ] Covmod | Giww ]

Lead MR Parcrms Lead MR Parcrms

Cormet i HER Cormt s O

Vtornty Trebed [1 Vtornty Brsbld [055
Pakighy Coalt, 1 Pty Contt, [18

aweme 13 7)) 21 5] Olwi@le] e 4 Lol [am] e 13 7)) 212 )] Olwl@le] max | CET ol Tom]

LFor tisl, pmnas F1 DMCIATE x 6l RN 1 ) Ll LFor tisl, pmnas F1 DMCIATE x 6l RN 1 ) Ll

Default values: Modified values:
Intensity Threshold = 1 Intensity Threshold = 0.85

Multiply Coefficient = 1 Multiply Coefficient = 1.8
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5.4 The Paper tab

The Paper tab allows to adjust the properties and look of the paper texture. The dialog
lets to choose whether you want to use an existing picture of a real paper sheet or
generate an artificial grid.

M HDR settings

Rendering] Panorama Paper lObserver]

| General |
General

Size (mm) |50
Distance {rm)
Texture Size (px)  |512 37
Mulkiply Coeff, lli

¥ Enable Autodistance

(™ Load Texture

B2

(* Generate arid
Grid

Step (mm) ,17
Thickness {mm}) '027

Paper Color i
Grid Color _Z‘

Invert Colors

oK | Save | Load | | Cancel|

The General settings group allows to adjust the paper sheet options as it appears in the
rendering window.

| General |

General

Size (mm) |50
Distance {mm}

Texture Size (px) 512 -
Mulkiply Coeff, | 1

[+ Enable Autodistance

The Size setting affects the size of the paper rectangle.
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Distance determines the paper offset relative to the gemstone position. Negative n
value moves the paper to n millimeters behind the gemstone. For instance, the value of
-5.00 shown in the screenshot, places the paper five millimeters behind the stone.

The Texture size setting determines how big the paper texture will be. The bigger
texture — the more details (providing the original image is at least as big as the
selected texture size, in case of external picture use).

To load texture select button Load Texture and select a file with texture

% Load Texture

I D:\imagesipapersample.hd | Browse. ., I

Press button Apply to see result.

- [Bx)
o F. ! Shape and cut
_Iﬁ ; Erilliant hd
&é Rendering | Panorama Paper |Ohsarver|
Proportions |Advanced
@ Diameter Texture Size (px) | 1024 -
v Sec. diameter Iultiply Caeff. I 1
o %] Totaldepin v Enable Autodistance
B ﬁ Crawn height (bzl)
@ |l | Cronn angle & Load Texture
I_'— i‘l Table diameter !D:\images\papersamp\e‘hd| Browse, ..
o =
} r M Pav.depthimains] " Generate Grid
= H Pavilion angle(max] caid—
= B Cut Step (mm) [
b
N c %] Girdle (valley] Thickness (mm) [77
= = Paper Colar I b
= g P Grid Color I ¥
0 *

Carat weight IU. Thct

e [T ]| 2] 1] Olwi@la] i alsq Lol =l e[ [om]
|

Discaunts: user = 0,00%, quality = 0% [DMC(472 x 605); AVI(464 x 592) | i |

To generate a squared paper imitation grid select button Generate Grid

¥ Generate Grid
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Set the grid options in the section Grid

¢ Generate Grid

arid
Step imm) | 1
Thickness (rm) | =
Faper Colar -

Grid color | ~|
Irvert Colors

Press button Apply to see result

7 Untitled - DiamCalc

File Wiew Options <Cut  Gem material Help

Shape and cut

lat

| Billant £
_ Proportions IAdvanced
@ Diameter
_> Sec. diameter
%] Total depth
HOR

M Crown height (bzl)
%] Crown angle

%] Table dimeter
&! Pav.depthmains]
y Pavilion angle{max]
%] Culet

M Girdle [valley)

& 1o e~ = ]e

Rendering l Panorama  Paper IObssrver]

Texture Size {px) 1024 =
Multiply Coeff, |1

[¥ Enable Autodistance
" Load Texture
{* Generate Grid
Grid
Step (mm) |4

Thickness (mm) [,z
Paper Calor (=

sigcoer I~
Invert Colars

Carat weight ]D Tact

For Help, press F1

ﬂ e ’5—;| | | | | ‘ : | @‘W|%|&' R?éantte: ﬂ?@ oK I Save ] Load ”—| Can:el|

DMC(472 x 605); AVI(464 x 592) UM
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5.5 The Observer tab

The Observer tab contains controls responsible for the observer image, position and
posture parameters, as well as the eyes position and shoulder line setting.

I HDR settings

Rendering ] Panarama ] Paper Cbserver ]

| General | | Parameters |

Chserver Image

i 1300
|C:'I,F‘r|:ugram Files\CctaMus 51 Browse. ., | Herght, (min)
Eve ¥ (mm) | 894

;

Image

€5 Eve ¥ () | 1659
-

Shoulders {mm) | 1466

Head &ngle (=) | 30

1

Sek Parameters

Head Incline Preview

Multiply Coeff. |1 /
v Grayscale O

(] 4 Save | Load | Apply | Can-:el|

To load an external observer picture press Browse and choose a PNG file:

Dhserver Image

|C:'I,F'r-:u;|ram FiIes'l,Oct-:uNusf| Browse, .. |
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To set observer parameters, such as the observer height, eyes position, shoulder line
position and head incline angle use the settings in the Parameters group:

Parameters

Height {mm) | 1800
Eve ¥ (mm) |54

Eye ¥ {mm) | 1659

Shoulders {mm) | 1466

iRNA

Head Angle (=) | 30

Sek Parameters

Head Incline Preview

(9

For additional settings press button Set Parameters

Set Parameters

Use intuitive graphical dialog Observer Parameters to set parameters

Observer Parameters
[SRVifol=
€&

i

+ Image " Selection




)] o 5] 3 5 i 5 i 5 o 5 o

Make sure you're in Image mode

* Image

" Selection

Select button with loop Q to Zoom in and Zoom out

Observer Parameters

SRViEo}

B

+ Image " Selection

Cancel

Use left click zooms

in, while right click zooms out

[ENEEEIEE EEEE EEEE s

For free-hand image scrolling use button with hand icon
Observer Parameters

QY7 @&l

+ Image " Selection

Cancel

&




To set eyes position press ey
on the observer image where the eye point to be placed (normally this point should be

L0

e-labeled button

between the eyes of the observer):

Observer Parameters
QY[ B

- -

" Selection

Cancel

& Image

%]

To set shoulders position press button with a shoulder line pictogram LL—

and left click on the specific point

g

and place

the line by left clicking on the observer image where the shoulders should be.

Observer Parameters @

Qf7 @&

- £

" Selection

Cancel

& Image
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To learn about the current image transparency mask choose the Selection mode. This
should be particularly handy for BMP images.

Observer Parameters

SUVikol

|

" Image * Selection

oK Cancel
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5.6 Making a synthetic panorama with zones

Step 1: Beginning

The settings in the Hemisphere group of Panorama tab allows to control Hemisphere

HEE

light
G
Shape arf
it
Preganins
Dianel
¥ T
3l oo
] Crown|
B Tate
Bl #x0d
o]
W] T
3 G
Canl sreght
Q| waks [1 = | 2] [ Olwl@lal b= 4

Fom Hisk, prass 61

[F 1 |
% Ensble Light Sources
[ ox | swm | toas | Carcrl

Q| gl 1 =

Pas sk, pross 61

1o

Hemisphere light is switch off

To enable Hemisphere light check the Enable light hemisphere check box in the

Hemisphere group of Panorama tab:

Presvies

| Hemizphere |

[+ Enable Light Hernisphere
Zoom < =

h 4

Add Zone | Remove Zone |

The left side of the white / black diagram is the lower part of the Hemisphere and the
right side is the upper part of the Hemisphere.

Hemisphere light is switch on
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Step 2. Configuring zone

There are two zones available by default: the one on the right and the one on the left.
To select the leftmost zone left click on the left zone:

b4

The section Current Zone contains the control options for the currently selected zone:

e Begin Angle

e End Engle

e Cosine power

e Color

e Color multiplier

Current Zone
Beqgin Angle (%) li
End Angle {*) lmi
Cosine Power lmi

coior NN -

Color Mulkiplier lli

To change the color of zone:
e Press drop-down list arrow for the option Color:

coior [N -

e Select a color

—— =

Automatic

More Colours. .,
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e The new color displays on Preview window and zones diagram:

Preview

| Hemizphere

[¥ Enable Light Hemisphere
Zoom < =

b 4 |
| |

Add Zone |

Remave Zone ‘

Cutrent Zone

Beain Angle (*)

End Angle (*)
Cosing Power

Caolor

Color Mulkiplier

[ Lights |

[¥ Enable Light Sources

0K | Save | Load | Apply ‘ Cancel|

e Press button Apply at the bottom of the HDR Settings dialog to
generate the panorama and see result on Scene

&

For Help, press F1

= Shape a
J Briliant
= Propartions
=4 Diamel
o Sec. d
M Total
i %] Crown
E R Crown
|T R Table
i
g Rl Pav.d
» P L -]
Le =" 5 i; s ] Paviio
=l e S % Cutet
3B i - %] Gide
4 p-f’ iy
(=] AL ¥
=) ‘: AR 7
-
W ¥
=] (L. ot ¢
Canat weight
|
’j Rotate:
ﬂ Mk ‘ | | ‘ ‘ | @‘v|%‘®| diarnond ¢

Rendering  Panarama wpaper ] Observer}

Presview

!E@]

| Hemisphere

[¥ Enable Light Hemisphere

| <] ]

h 4

Add Zone Remove Zone

Current Zone

Beagin Angle (=) W
3
’17

End Angle (°)
Cosing Power

Color

Colar Multiplier

[ Lights

¥ Enable Light Sources

_i save | Load Cancel
—
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Change cosine power, for example, set Cosine power value in the section Current

zone to 2.00

View Options Cub Gemmaterisl Help

File
ﬂ " Shape a
b Biliznt
B oo
=4 Diame
f Sec. df
- ﬂ Tatal
i %] Crown
ﬁ %] Criown
IT %] Table
2 %l Pav
L} %] Pavilg
= ] Culet
B ¥ Girde
=
=]
— Caral weight

Qeaee [ o o Al ] Olwldlal B

Rendering Panaorama |Paper | Observer

Preview

| Hemisphere ]

[¥ Enable Light Hemisphere
= & =
w

| | |
Add Zone Remove Zone

[~ Current Zone

Begin Angle (%) 000

End Angle (=) | 0.00

Cosing Power | 2.00

Color Rl
Color Multiphier | 1

il Lights i

| I¥ Enabls Light Sources |

For Help, press F1

ﬂ save | Load | sppl | concel ||
=

A

Change Color Multiplier, for example, set Color Multiplier value in the section

Current zone to 0.50

File View Options Cut  Gemmaterial Help

- |@|® ¢

Qwaee [ o G o A4 Gl 0] Slel®la] B

" Shape a

Brilliant

Froportions

Diome

See.

ﬂ“Tolal

i %] Crown

ﬁ %] Criown

IT %] Table

2 %l Pav

» %] Pavilg

ﬁ R Culet

B ¥ Girde
=
=
]

Caral weight

Rendering Panaorama |Paper | Observer

Preview

| Hemisphere ]

[¥ Enable Light Hemisphere
Zoom < >

| b 4
| |

Add Zone Remove Zone

[~ Current Zone

Begin Angle () | -20,00

End Angle (=) | 0,00

Cosing Power | 2.00

Color Rl
Color Multipher | 0.5

il Lights i

| I¥ Enabls Light Sources |

For Help, press F1

ﬂ save | Load | sppl | concel ||
=

N
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Step 3. Configuring an inner zone border

To configure inner zone border:
e C(Click on triangle W i the zones diagram

| h 4
| |

Add Zone | Remove Zone |

Current Zore

Beaqin Angle (¢} | 0.00
End Angle (=) | 90.00

Cosine Power | 0,00

Calor

Color Mulkiplier 1

e Move triangle to make the zone smaller or larger

4

Add Zone | Remove Zone

Current Zore

Begin Angle (¢} | 22,50

End Angle (=) | 90.00
Cosine Power | 0,00

Calor

Color Mulkiplier 1

The second way of changing the angle of the inner zone border: just click on the zone
and hold the mouse button down while moving the mouse cursor to a position where

the zone should be placed.
The third way of changing the angle of the inner zone border is to type the value

between -90 and 90 degrees into the text box:

Current Zone

Begin Angle (*) | 22.50
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When a new value for the Border parameter is entered the inner zone border and
triangle change its positions on the zones diagram automatically.

v
L

Add Zone | Remave Zone |

—Current Zone

Beqgin Angle (%) I 52.50
End Angle (=) I 90,00

Cosine Power I 0.00
| jv

Calor

Color Mulkiplier I 1

To see result on Scene press button Apply at the bottom of the HDR Settings
dialog to generate the new panorama

O
File Wiew Options Cut Gemmaterial Help DR
Fo & Shape and
@l Briliant Rendering Fanorama | paper | Obsarver
L] Proportions | Preyi
@ Diametes
7 Sec. dia
= ] Total dey
B %] Cownh
@l %] Ciowna
Table di
I v M il Hemisphere i
0 | Pav.dep
> ] Paviion |w Enable Light Hemisphere
) %] Culet Zoom < >
» Q-E\rdle [
& b4
- | ]
=
Add Zone Remove Zone
3|
Carat weight I' ~CurentZone
Begin Angle (%) | 52.50
Erd angls (%) [ 30.00
Cosing Power | 0.00
Colar 'I
Calor Mulkiplier | 1
External
™ Enable External Image
o 131 2| o) ) 1) Slvlele] b
Q| waee 1731 O] ) ] 0] Olw|®la] B W T T [ o[

For Help, press F1 i |
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Step 4. Adding new zones

To add a new zone to the panorama
e Press button Add Zone:

h 4
_ |

Add Zone |

Remove Zone |

e New zone appears:

h
___ B |

Add Zone |

Remowve Zone |

All new zones appear in 0.0 degrees position with white color and the default
values for cosine power and color multiplier parameters.
e Click on mouse to select the new zone

w5
N |

Add Zone |

Remove Zone |

e Select a color for new zone or change other options (see step 2. Configuring
zone)

f
B |

Add Zone |

Remowve Zone |

e Move new inner zone border (see step 3. Configuring an inner zone border)

h 4

NoZ

Add Zone |

Remove Zone |
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The result of adding new zone:

. seting )
hae o] gy Py | e | Chaiar
Treen
Prcpustins
D]
See of
| Toin 4
% G
W Coovm
B Tt
s 7
% ]
W] Cue —
W finte | w
b Torm Sismave Zone
T
Carnl gt BeonArge(v) [-19.80
nddnge () [0
vrm Pover 2.0
Cube =
Cokor Wigher
Tteral ]
b Catrl S
e 1 > otatn; P =
Q| wrges [T ] Ol &) oo o | save | tewd 1
For bl prass FL e A T

Q| anger [7 -]

Fer ks, press FL

e

Carsl yeght

Rotate;

Fediing  Parcrams | Bagar | Chase

Two zones

Three zones

If press Add Zone button twice or several times the new zones will be placed above
the one added before. Configure it. The maximum quantities of zones are 8:

DR cottings
dhae ol porduing Parorama Paper | Observer
Brilart
Frmien
Propaesices
Dharmer
See o
%l Tosd
%) Ciowmn
% Ciown
W] Tatie Hemicheir |
M Povdd | 5 enable Lisht Hemishers
] Pavid [
5l Zoom C WS
] Cubet 4
] it | v T 5
____SEEE
| memove torm
— vt Torm
Corsl sreght peonAncki (9 [-5.0
Indange (s} |-17%0
e Power | 000
coee [N ~
dor Mutiphes [ 1
Fatem |
Ensble Extornal Imsge
Tol [ | e 5| w | Rotas: | a7l Elond P
‘J,: rogle,® | | == damond
For Holy, pres FI L e L L R T

%]

If two triangles are placed close —see how many triangles are there in one place:

v

If move the border or the triangle — the zone behind these two zones will appear inside:
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Step 5. Navigate between the zones

To switch between the zones use control buttons:
< ]

These buttons is useful if there are a lot of zones:

Rendering Panorama ]Paper I Observer]

Prewview

| Hemizphere

[+ Enable Light Hemisphere

e
=i
NENIN

Add Zone | Remove Zone |

Current Zone

Beqgin Angle (*) | 55,80
End Angle (2) 70.20

Cosing Power | 0.00

Calor e
Color Multiplier 1

Also use Hot keys to switch between the zones Ctrl + <- and Ctrl + ->



Step 6. Zoom zones control

Zoom of Zones control section is useful if there are a lot of thin zones.

To zoom Zones control section:

e Press button Zoom in the section Hemisphere

[ Hemisphere |

[¥ Enable Light Hemisphere
Zoom < =

NS
_____aEm

| Remave Zone |

Current Zone

Begin Angle {°) | -45.00
End Angle () | -27.50
Cosine Power | 0.00

Color -3
Color Multiplier 1

e The new separate window Light Hemisphere appears.

=

|l |

=
E]

Rendering Panorama WPaper ] Observerl

Preview

[ Hemisphere |

Iv¥ Enable Light Hemisphere

E=] <l -]
L NV
___INNEmEn

& o/ Gle| e

Zone parameters

Begin Angle (%) |-45.00

End Angle (°) [ -z7.90
Cosine Power 0.00
wx ]

Color Multiplier ||

E Angle, @ ’ﬂ | ‘

AN

‘ Remove Zone |

Current Zone

-45.00

-27.90

Begin Angle (%)
End Angle {*)
Cosine Power

Color

Zolor Multiplier

A -|
=

Extemnal |

Save ‘ Load |

| Cancel |

Discounts: user = 0,00%, quality = 0%

OK Cancel
1

0 x|

graup

1%]

DIMC(472 x 605); AWI(46 x 5920

L

e Make changes in the Zones control
e Press OK to apply changes

Step 7. Removing the zone

To remove the zone:
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e Left click inside the zone to select it. For example, select red zone:

e Press button Remove Zone MI

e Red zone is removed

It is possible to remove all zones except for the leftmost zone (i.e. the one that has its
border angle fixed to -90 degrees).
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5.7 Creating High dynamic range (HDR) panorama by third-party
software

It is possible to create High dynamic range panorama for DiamCalc using any editor
supports 32-bit per channel color mode.
For example, use:

e Adobe Photoshop CS3 Extended (http://www.adobe.com/downloads/ )

e Adobe Photoshop CS (http://www.adobe.com/downloads/ )

e Artizen HDR (http://www.supportingcomputers.net/)

The idea of mapping an image onto the sphere

The panorama image used for DiamCalc should be in equidistant cylindrical
projection, more commonly called a cylindrical map. The image is wrapped onto the
sphere.

DiamCalc load panorama image like this:



http://www.adobe.com/downloads/�
http://www.adobe.com/downloads/�
http://www.supportingcomputers.net/�
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Here is an example of creating your own HDR panorama

1. The top hemisphere should look like this: 2. And the bottom hemisphere is black:

To observer Theta = +90 From observer Theta = +90°

Phy = -90° Phy = +90 Phy = -90° Phy = +90

Theta =-90 Theta =-90

*(green lines show the axis)

3. Then the panorama image will be: 4. When your image wrap

the sphere, it looks like

this:
-90 0 90 0 -6
OT 10
=n} -a0
ot L0

a0 0 50 0 80
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Adobe Photoshop CS3 Extended

1. Choose from menu File / New...

Ps Adobe Photoshop CS3 Extended
HIEW Edit Image Laver Select Filker  Analysis View  Window Help

Mew, .. Chrl+M
Open. .. Chrl4+O
Browse. .. Al ChrlH-O
Open As... Alk+Shift+Chrl+ O
Open Az Smart Object. ..

Open Recent 4
Device Central. ..

Close Chrl+w
Close all Alb-HChrH-
Close and Go To Bridge. .. Shift+CErl4+
Save Chrl+5
Save &s... Shift+Chrl+5
Check In...

Save for \Web & Devices. .. Alk+Shift4+Chrl+5
Revert Filz
Place...

Irnpork 4
Expork 4
Aukarnate 4
Scripks 4
File Infa... Alt+5hif 4Tk 4T
Page Setup. .. Shift+Ckrl+P
Print. .. Chrl+P

J MNavigatar ><' Histagram ] Infao | _,E

x

——

B0

J Color % |_Swatches | Styles |

- X

R?:l
Gq:l
B?:l

2. The dialog box with new image options appears

J Layers = '|' Channgls -|' Paths | &

=X

New [z
Name: | Untitled-1 ( oK |
Breset; | Custom v
Sizes [_Save Preset... |
width: | 512 || piets | Delete Preset..,
Height: | 256| || pirels V|
Resolution: | 96,012 || pirels/inch w
Color Mode: | RGE Color v | | 32 bit v|
Backaround Contents: | White V| )
Image Size:
¥ Advanced 1,50M

3. Change Width and Heights. Remember that height should be two times less
than weight, but of them should be power of 2 (such as 1024x512, 512x256
etc.)

Be sure that Color Mode is set to RGB Color and 32 bit

Press OK

The blank image will appear

Edit it

When editing is finished save it in HDR file format:

i A
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Choose from the menu File / Save as...

Edit Image Layer Select Filker Analysis  Wiew ‘Window Help

Mew... Cirk+ v | opacity: [ 100% » || Flow: [ 100m > | |
Open... Chrl+o

Browse... Ale+Chrl4C

Open As... Alt-+ShiFE-+Cerl+C =
Cpen As Smark Object, ..

Open Recent 4

Device Central, ..

Close el
Close &l AleHChr-
Close and Go Ta Bridge... Shift+C e+
Save Chrl+5
S Shift+CErl+5
Check In...
Save for Web & Devices,,, Ale+shift+Chrl+5
Revert Fiz
Place...
Irmpaort L4
Export 4 4
Automate 4

e The dialog of all supported formats appears
e Make sure, that HDR file format (*.HDR) is chosen
File: name: |name.hdr v | [ Save J
Format; Fiau:liar'u::e [*HDR:" RGRE; ] vl [ Cancel l
Save Options
Save: Cas a Copy Annotations
&loha Channels Spot Colors
Layers
e Press button Save
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Adobe Photoshop CS

Formally Adobe Photoshop CS can not create 32-bit per channel images, but it is
possible to create 16-bit HDR and work with it. Most of the time it will work correctly,
but for better result use Adobe Photoshop CS3 or other software, which can create 32-
bit per channel images.
To create 16-bit HDR image:

1. Choose File / New from the menu panel

IE Adobe Photoshop
FEN Edit Image Layer Select Fiker Wiew Window Help

Chrl+1
Chrl+O

Flows: | 1003 » | zd~ |

| opacity: | w009 » |

Open...

Browse, ., Shift+CErHO
Cpen As... Al+CEr O
Open Recent 3

Edit in ImageReady  Shift+Ckrl+M

Close Chrlwy
Clase &l Al ChrH-
Save Chrl4S
Save fs.., Shift+Ctel4+5

Save a Yersion, ..
Save for Web,..  Alt+shift+Ctrl+5
Revert Fiz

Place...

Crline Services. .

Imnpart 4

_

2. The dialog box with new image options will appear

3. Change Width and Heights. Remember that height should be two times less
than weight, but of them should be power of 2 (such as 1024x512, 512x256,
etc)

4. Be sure that Color Mode is set to RGB Color and 16 bit

New 3
e ntitled-1 | [ oK ]
© Preset: | Custom v| 1
width: | 1024 || poceis v|| [ |cavePreset.. |
Height: | 512 || pixels L Lo Pt
Resolution: | 72 || piselsfinch V|
Color Mode: | RGE Color v | | 16 bit |
Background Contents: | White v/ fmage See:
3,00
%) Advanced
Color Prafile: | sRGE IEC61966-2.1 v/
Pixel Aspact Ratio: | Square v/
5. Press OK
6. The blank image appears

7. Editit
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9. When editing is finished save it in HDR file format:
e Choose from the menu File / Save as...

IE Adobe Photoshop
HIEW Edit Image Laver Select Filker VWiew indow Help

Mew. .. Crb+n Opacity: | 10095 » || Flow: [ 1009s »
Open... Chrl4+O

Browse. .. Shift+Ckrl+O

Open As, .. Alb+ChrHO

Cpen Recent |

Edit in ImageReady Shift+Ckrl+M

Clase Chrl-

Shift+Ctr+35

Sawe for Web,..  alk+shift+Cer+S

e The dialog of all supported formats appears
e Make sure, that HDR file format (*.HDR) is chosen

File hame: |name. hdr A | I Save ]
Format: )30 T ewtureFomat (%005 HDRS PFM:: PHES Cancel

Warning. In Adobe Photoshop CS you should type .hdr at the end of the
filename. If you forgot to do it .dds format will be set by default and it won't
work with DiamCalc 3.0.

e Press button Save

e Dialog window Please select texture type appears

M Please select texture options. E|

Please seleck texture bype
* Simple kexture

-

i Depth:

=

Mumber of mip levels to create:

Pixel Farrat For the output File:

[0]'4 Cancel |

Pixel format for the output file should be A32B32G32R32F
e Press OK
e Seclect Yes, scale between maximum values in the dialog Image scaling
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Image scaling

The File format allows For values higher than
Photoshop's internal maximum values, Would
you like to scale the image data accardingly?

(% ¥es, scale bebween maximum values.:

" Mo, do not scals,

Cancel

Press OK

Artizen HDR

1. Choose File / From Scratch..

Edit  Modify HDR's

OpEn, .
Cpen CheckPaint
Open Image Browser, .,

Close

Save

Save As..,

Save for Web,..

Export s with Preview..,
Mail as Attachment, .,
Make Web Gallery...
Load File Splicter. ..

Load Batch Pro...

Print Image Wizard. ..

Ukilities

3| Artizen | HDR TRIAL EDITION 2.5. 6

Layets

Import from Digital Camera or Scannet...

Selections  Filkers Panels Help

Enable Auto UI
CtrH+0

[ Underline [ Strikethru

Chrl+
Ctrl+3
Shift+Ctr+F1
Shift+CtrHF2
Shift+Ckr+F3
Shift+Ckr+F4

Shift+CtrH4-FS
Ctrl+P

Chr+-Q

2. Dialog window From Scratch appears

& From Scratch

MNew Filename:

X

Apply |

|New

Design Size: 2048 KB

width: (512

| Cancel

Common Sizes:

| pixels

Height:

Background Style
o White
" Custom Color

=

-

Resolution: pixelsfinch

=

|Select ane...

=]

Caolor Space:

| 32 Bits/Channel (RGBA) ~ |

" Gradient
" Left =Right " Top = Bottom

(" Right > Left (" Bottom = Top
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hd

S

Set Width, Height and Color Space. Remember that height should be two
times less than weight, but of them should be power of 2 (such as 1024x512,

512x256, etc.)

Color space should be 32 Bits / Channel (RGBA)

Press button Apply

The blank image appears
Edit it

When editing is finished save it in HDR file format:

e Choose from the menu File / Save as...

3| Artizen | HDR TRIAL EDITION 2.5.6

FIEN Edit  Modify HDR's Layers Selections Filkers Pan

From Scratch, .. Chrl+n

Qpen... Chrl+0

Cpen CheckPaoint

Open Image Browser. ..

Close Chri4-w

Save Chrl+5
Shift-+Ctrl+F1

Save for web. .. Shift+Ctr+F2

Export s with Preview. .. Shift+Ctr+F3

Mail as Attachment, ., Shift+CtrHF4

Make Web Gallery...
Load File Splitker. ..
Load Batch Pro.,

Impart from Digital Camera or Scannet..,  Shift+CErHFS

Print Image Wizard. .. Chrl+P
Ukilities 3
Exit Chrl+g

e The dialog of all supported formats appears

File name: |New

Save az lype:

RadianceRGE [ hdr)

j Save |
Cancel

e Make sure, that HDR file format was chosen

e Press button Save.

e Set Gamma Correction to 2.2

HDR Conversion Export g|

Apply

Gamma Correction

Yalue:

2,2 i b . . .
1.00

-

2.0 Cancel

e Click button Apply



6 Creating Cuts with Cut Designer

6.1 Overview

Cut Designer allows constructing different types of cuts. For companies active in
designing special cuts such as many Sightholders, Tiffany and Swarovski, the new cut
designer tool enables creation of parametric models with tied proportions; each and
parameters can be varied.

B Uttt < DramCaic =8 B

Shepm s cul Paameles qusty 50 fopnmems
[rgs s =]

rw | i Gy
B

16 New lacels:

(«| Angle,* |: El

For Help, press F1

Slope: S0.000° (50.000%); Acenuth: 0.000% Indec 0,000 Dist: 1000.00000mm HUM

< Back Pleat = Carcel
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6.2 Getting started with Cut Designer

To work with Cut Designer select Cut designer... from menu Cut:

i zem material  Help

Standard cuts k
External cuts k
Load proportions *

Parametric cuts info. ..

Export cut 4
Import cut 4
Batch processing *

Zuk desigrer ...

Cut designer appears.

7 Advanced cut edit

Yiews
jefamit
Gear notch quantity 96 MNew UnDo Relo
Radial syrmetry degree: 8 e
Mirrar symmetry: YES
Preform proportions: 1,000 % 1,000 % 4.000] Prefom
Dismeter [B.O0 =] Set Custom Pref
Layers Applied | Mew facets Customn girdle:
Girdle
TableCulst
Step layer
s
Layer settings
Radial symmetry | | Gearindex [ = et ‘ J
Save cut...
Anale j 4
Load cut..
P =Teo || xp =Tod] || wp =Tl |
wport ko
\ =lsa] | @] = R =
[ = [ = [ = Show folder
[ =l [ = | =
Far Help, press F1

There are cut editor dialog window on the left side and model view on the right side.

The View panel allows switching different types of the model view, changing move
and zoom options.

SEIE:
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Types of model view:
|:| Remove all splits of the model view

Split model view in two (vertical)

Split model view in two (horizontal)
|:| Split model view in four

Move and zoom options:
@ Synchronize zoom factor in all view during changing
Rotate all view synchronously

2| Show coordinate system axes in all views

The general settings of cutting

Gear natch quantity: 96
Fadial syrmmetry degree: 8

kirrar symmetny: YES
Fretorm proportions: [1.000 % 1.000 » 4.000]
Diameter |00 = Set

Gear notch quantity
Radial symmetry degree
Mirror symmetry
Preform proportions
Diameter

To edit symmetry settings:

Symmmetry

e Press button Symmetry:
e Edit Gear notch quantity, Radial symmetry degree and Mirror symmetry

Edit symmetry settings @

Dearee of radial symmetry I ~

Gear natch quantity a5 -

[v Kdirrar syrmmetry

Cancel
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To edit Preform proportions:

Preform

e Press button Preform

e Edit X dimension, Y dimension and Z dimension

Edit preform settings E]

& dimengion W

' dimengion 1.000

Z dimengian IW
ok, | Cancel |

To build or edit cut use buttons Custom girdle, Girdle, Table / Culet, Step layer, +,

= and Flip.

Custom girdle
Girdle
T able/Culet
Step layer
9p

€ |

Note. Read the examples of creating Brilliant, Princess, Gabrielle and Emerald

below.

To reset all settings and create new cutting press button New

Mew

UnDo

To undo and redo use buttons UnDo and ReDo

Felo

To save and load cuts in XML format press buttons Save cut... and Load cut...

Laver settings u
b
Radial symmetty | | Gearindes | o [ =] il
Angle ﬁ:l
| =oe] || %] =oe] || =] =5l
[ = [ = ‘ = Export to DT
—a —a e

Button Export to DC allows export cut to DiamCalc main window. (See section Save

Cut, Load cut and Export to DC).
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6.3 Custom preform / Recut

Cut Designer allows to start creating cut using arbitrary 3D stone model as a preform.
It is possible loading preform from DMC, ASCII, scanned MMD and others. This
option can be used either for cut creating on the basis of existing cuts or as instrument
for recutting design. Especially useful for recutting is the option of viewing the
photorealistic image of the stone immediately during editing the model form.
To load preform - any diamonds shape into Cut Designer:

e Open file with desired preform in the DiamCalc main window

e Open Cut Designer

Custom Pref

e Press button Custom Preform
e Desired preform appears in the Cut designer window

e Now work with loaded preform as usual

e [t is possible while working in Cut Designer to view the photorealistic image of
edited diamond

Restrictions:

e Button Flip e does not work with loaded preforms

Step layer

e Some times using Step Layer
convex shapes

provides unexpected results for non
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6.4 Creating Brilliant cut

General settings (as defaults)

Edit Symmetry Settings:

Degree of radial symmetry: 8

Gear notch quantity: 96
Mirror symmetry: YES
Edit Preform Settings:
X dimension: 1

Y dimension: 1

Z dimension: 4

Cutting Steps

Gear index: 1

Degree of radial symmetry: 32

Gear index: 0
Angle: 41

Degree of radial symmetry: 8

]
j SRS
N

WRERR S, hand
i TV L EEERY
R ARARHARE e

%‘ﬁ AR L

l:l | I 1l
HIII:||||||||||I ll' ll' IIII IIII III| II| IIII III| II| III| III| II| II| III| III| III| II| III|||||||I||||||I
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Gear index: 3

Degree of radial symmetry: 8
Use symmetry: YES
Ist pt. Point on existing vertex.

Select the vertex marked by blue point. Put on yellow

point:

i /
M

e

b th

2nd pt. Point on edge with proportions.

Select the edge point marked with yellow (Proportion

value is about 70%):

Facets are ready:
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veed] + Mains

Gear index: 0
Angle: 33
Degree of radial symmetry: 8

Gear index: 3

Degree of radial symmetry: 8
Use symmetry: YES

Ist pt. Point on existing vertex.

Select the vertex marked by blue point. Put on yellow
point:

2nd pt. Point on edge with proportions.

Select the edge point marked with yellow (Proportion
value is about 20%):

Facets are ready.
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A + Facet through one point

Gear index: 6

Angle: 15

Degree of radial symmetry: 8
Use symmetry: YES

Point on existing vertex

Select the vertex marked with yellow:

Facets are ready.

|+ Point on existing vertex

Select the vertex marked with yellow:

Table is ready.
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9 | Return to the 2nd step (Mains, 8 facets) and change
Z-coordinate of First constraint point to 0.05

Layer settings

Radial symmety |5 Gear index |D j Angle |41.D %Set
3.00 3 0.00 3
0.00 3 0.00 3
i ID.DE Ej Setl 0.00 3
0 E| 0 E|

The cut is ready.
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6.5 Creating Princess cut
General settings

Edit Symmetry Settings:
Degree of radial symmetry: 4
Gear notch quantity: 120
Mirror symmetry: YES

Edit Preform Settings:

X dimension: 1

Y dimension: 1

Z dimension: 4

Cutting Steps

Gear index: 0
Angle: 45
Degree of radial symmetry: 4

Gear index: 0

Angle: 40

Degree of radial symmetry: 4
Use symmetry: YES

Point on edge with proportions

Select the edge point marked with yellow
(Proportion value is about 20%):
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Facets are ready.

Gear index: 5

Angle: 20

Degree of radial symmetry: 4
Use symmetry: YES

Point on existing vertex

Select the vertex marked with yellow:

Facets are ready.
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1+ Point on existing vertex

Select the vertex marked with yellow:

Table is ready.

Gear index: 0
Angle: 50
Degree of radial symmetry: 4
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Gear index: 1

Angle: 47.5

Degree of radial symmetry: 4
Use symmetry: YES

Point on existing vertex

Select the vertex marked with yellow:

Facets are ready.

Gear index: 14
Degree of radial symmetry: 4

Use symmetry: YES

1st pt. Point on existing vertex

Select the vertex marked with yellow:
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2nd pt. Point on edge with proportions

Select the edge point marked with yellow
(Proportion value is about 45%):

Facets are ready.

T + Facet through two points
Gear index: 15

Degree of radial symmetry: 4

Use symmetry: YES

1st pt. Point on existing vertex

Select the vertex marked with yellow:

2nd pt. Point on edge with proportions

Select the edge point marked with yellow
(Proportion value is about 70%):
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Facets are ready.

9 | Z-coordinate fixing:

Return to the 1st step (Mains, 4 facets) and change
Z-coordinate of First constraint point to -0.65.

Return to the 5th step (Mains, 4 facets) and change
Z-coordinate of First constraint point to -0.50.

The cut is ready.
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6.6 Creating Gabrielle cut. Variant 1

General settings

Edit Symmetry Settings:
Degree of radial symmetry: 8
Gear notch quantity: 96
Mirror symmetry: YES

Edit Preform Settings:
X dimension: 1
Y dimension: 1
Z dimension: 4

Cutting Steps

Gear index: 1

Degree of radial symmetry: 32

e Gearindex: 0
e Angle: 41
e Degree of radial symmetry: 8
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Gear index: 3

Degree of radial symmetry: 8
Use symmetry: YES

Ist pt. Point on existing vertex

Select the vertex marked with yellow:

2nd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 50%):

Facets are ready.

Al + Facet through one point

Gear index: 2

Angle: 33

Degree of radial symmetry: 8
Use symmetry: YES

Point on existing vertex

Select the vertex marked with yellow:




109

| ] = ] o i o ) o o ] o o o s o o o s o o ]

Facets are ready.

5
6 ............ I#. + Malns
Gear index: 0
Angle: 33
Degree of radial symmetry: 8
. P .

Gear index: 3

Degree of radial symmetry: 8
Use symmetry: YES

1st pt. Point on existing vertex

Select the vertex marked with yellow:
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2nd pt. Point on edge with proportions

Select the edge point marked with yellow
(Proportion value is about 25%):

Facets are ready.

..............................

wetoed] + Facet through one point

Gear index: 0

Angle: 25

Degree of radial symmetry: 8
Use symmetry: YES

Point on existing vertex

Select the vertex marked with yellow:
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Facets are ready.

Gear index: 6

Angle: 16

Degree of radial symmetry: 8
Use symmetry: YES

Point on existing vertex

Select the vertex marked with yellow:

Facets are ready.

10

1+ Point on existing vertex

Select the vertex marked with yellow:
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Table is ready.

11

Return to the 2nd step (Mains, 8 facets) and change
Z-coordinate of First constraint point to 0.05

The cut is ready.
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6.7 Creating Gabrielle cut through three points. Variant 2

This is new method to create Gabrielle cut - through three points. One of the main
advantage of this method is you need not to know and set Gear indexes and slope
angles while you create layers of facets.

General settings

Edit Symmetry Settings:
Degree of radial symmetry: 8
Gear notch quantity: 96
Mirror symmetry: YES

Edit Preform Settings:

X dimension: 1

Y dimension: 1

Z dimension: 4

Cutting Steps

Gear index: 1

Degree of radial symmetry: 32

e Gearindex: 0
e Angle: 41
e Degree of radial symmetry: 8
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T + Facet through three points new
Degree of radial symmetry: 8

Use symmetry: YES

Mirror symmetry: YES

1st pt. Point on existing vertex

Select the vertex marked with yellow:

2nd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 50%):

3rd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 98%):

Facets are ready.
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T + Facet through three points new
Degree of radial symmetry: 8

Use symmetry: YES

Mirror symmetry: YES

1st pt. Point on existing vertex

Select the vertex marked with yellow:

2nd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 80%):

3rd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 20%):

Facets are ready.




116

() 7] == o e e 1 e e e e s e e s 1

Gear index: 0
Angle: 33
Degree of radial symmetry: 8

woo| + Facet through three points new

Degree of radial symmetry: 8
Use symmetry: YES
Mirror symmetry: YES

1st pt. Point on existing vertex

Select the vertex marked with yellow:

2nd pt. Point on edge with proportions

Select the edge point marked with yellow
(Proportion value is about 25%):
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3rd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 75%):

Facets are ready.

woo| + Facet through three points new

Degree of radial symmetry: 8
Use symmetry: YES
Mirror symmetry: YES

1st pt. Point on existing vertex

Select the vertex marked with yellow:

2nd pt. Point on edge with proportions

Select the edge point marked with yellow
(Proportion value is about 25%):
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3rd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 85%):

Facets are ready.

wne] + + Facet through three points new

Degree of radial symmetry: 8
Use symmetry: YES
Mirror symmetry: NO

1st pt. Point on existing vertex

Select the vertex marked with yellow:

2nd pt. Point on edge with proportions

Select the edge point marked with yellow
(Proportion value is about 40%):
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3rd pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 40%):

Facets are ready.

10

1 + Point on existing vertex

Select the vertex marked with yellow:

Table is ready.
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11

Return to the 2nd step (Mains, 8 facets) and change
Z-coordinate of First constraint point to -0.05

The cut is ready.
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6.8 Creating Emerald cut
General settings

Edit Symmetry Settings:
Degree of radial symmetry: 2
Gear notch quantity: 96
Mirror symmetry: YES

Edit Preform Settings:
X dimension: 1.5

Y dimension: 1

Z dimension: 4

Cutting Steps

e ed] + Facet through one point
Gear index: 16

Angle: 90

Degree of radial symmetry: 2

e Use symmetry: YES
e Point on edge with proportions

1st pt. Point on edge with proportions.

(Proportion value is about 80%):

Select the edge point marked with yellow
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Facets are ready.

2 Step layer |

Angle: 50

Point on edge with proportions

1st pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 50%):

Facets are ready.
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3 Step layer |

Angle: 41

Point on edge with proportions

1st pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 45%):

Facets are ready.

4 Step layer |

Angle: 36

Point on edge with proportions

1st pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 83%):




124

| ] = ] o i o ) o o ] o o o s o o o s o o ]

Facets are ready.

6 Step layer |

Angle: 40

Point on edge with proportions

1st pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 3%):
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Facets are ready.

7 Step layer |

Angle: 35

Point on edge with proportions

1st pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 25%):

Facets are ready.
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8 Step layer |

Angle: 26

Point on edge with proportions

1st pt. Point on edge with proportions.

Select the edge point marked with yellow
(Proportion value is about 15%):

Facets are ready.

1 + Point on edge with proportions

Select the edge point marked with yellow:
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Table is ready.

The cut is ready.
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6.9 Save cut, load cut and export to DC

Cut Designer allows to save, load and export to DC created cuts.
To save cut in XML format press button Save cut..
To open cut in XML format press button Load cut..

Advanced cut edit

% Open

eRfmy

Gear hotch quantity: 95

Look it 5 Ea-

Cuts j

Date modif...

= Name Type Size
Radial symmetry degree: & hebr

Mirrar symmetry:

Preform propartions:

Diarneter (6,00 3: Set

YES
[1.000 % 1.000 » 4.000]

Recent Places

-

Layer settings

1= myGabriellexml|

|| myPrincess,
=] myRBCxml

Desktop
Layers Applied | New facets
-
& Gidle + 64 New facets |
& Mainz + 8 Mew facets
& Paviion + 16 Mew facets KE;%??S?’_E
< Pavilion + 16 New facets
% Mains + EMewlacats A
& Crown + 1B Newfacets C' )
< Crown + & New facets Sl
& Crown + 8 New lacets _
© Table o 1 New oot Wi File name: [yt abrielle. s | Open |
-
Metwork Files of type: [ ML files (% sml) - Carcel
™ Open as read-onlp

tal Type: XML Document

Size: 3.28 KB
Date modified: 8/3/2007 4:21 PM

Fiadial symmety |2

For Help, press F1

5 t..
Gear indsx ‘D J Angle |U.El == ﬂ
-

1.61 E 0.00 E
0.0 3 0.00 3
s ey Export to DC
0 E| 0 E|

Slope: 0.000° (0.000%); Azimuth: 0.000°; Indes: 0.000; Dist: 1000.000000mm

NUM

To export cut to DiamCalc:
e Press button Export to DC
e Type a name for new cut and press Ok

MName

=
Enter Cutting Name; | myREC

Cancel

o]
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Explore your cut in DiamCalc main window

Untitled - DiamCalc = | E [
File View Options Cut Gem material Help
.ﬂ Shape and cut Parameters quality £ Appraiser -
5 myRBC -  fems2s | [
e v Lo T
o | Externalaus vl e
= Grdle index 00|  Pear
: Lowmansindec [oo0| | Sighteut
i Lowmansangle [135( ™Y gebrielle
EJ Low mains 2 food ™ e
Lowhacets Tindex [300( ~ mYPrincess £
F lowhacaitp [20] [T o
> Upmansindex 000 | " N
g 15 s i E{TQ IyRHC |
=l Up mains z IEEEL;;"SL__
20l Upfacets indee [3000 <] ]
=1 Upfacets1p [200% 4|3
H 4
L

Spread [+0.0Bct [+637]

o E?ranﬂa\gmmjj
Qw3 ]| A1 (]| Olvl@la]

For Help, press FL

_dimond (rn‘(é E@J i@_’] J

DMCE84 % 438); AVIGE x432) NUM

] »
Rotate: t | rig

Find your cut in the external cut list

Shape and cut Paramelers qualty £ Apprasser
myFIBC -] AGS_2006 =

Stendard cuts L3 ST TV Py, |

External cuts » 1rbe

Girde index 100  Pear

Low mains index [2.001 sigicic

Lowmans angle  [139.( my gabrielle

Low mains 2 0.05 Y the

Low facets Tindex [3.00( pybroctx

Low facets: 1p 720 = J

Upmansindesc  |0.00{ 'hczsc | |

Uomansange [E ™R ||
v myRBC

Up mains z 0120

Upfocels Tindexx  [3000 ¢+

Upfacets 1p 0% 4

If you need to get addition information about cuts open panel Parametric cuts info
from menu Cut / Parametric cuts info. See Visible cut name, Cut name for appraiser,

ID and Module name.

Parametric cuts info

==l

Visible cut name
Heart

Marquise

Oval

Pear

Princess 2-chevron
Princess 3-chevron
Prism

Radiant
Marguise_wBT.P...
MoonMarquise.P...
MoonMarquise.
MoonMarguise_...
MoonMarquise_...
MoonQval.P36C32
MoonOval_wBT....
MoonPear _wET....
MoonPear _wi
MoonPear_wBT....
Octagon-Emeral...
Octagon.P32C24
Oval_wET.P24C32
Pear
Pear_wBT.P24C32
Radiant P28C24
myPrincess

Cut name for appraiser
Heart

Marquise

Oval

Pear

Prince

Princess 3s

Prism

Radiant
Marguise_wBT.P24C32
MoonMarquise.P34C32
MoonMarquise.P36C32
MoonMarguise_wET.P...
MoonMarquise_wBT.P...
MoonOval.P35C32
MoonOval_wBT.P36C32
MoonPear_wET.P32C32
MoonPear_wET.P36C32
MoonPear_wBT.P36C32
QOctagon-Emerald.P32...
QOctagon.P32C24
Oval_wET.P24C32
Pear

Pear_wBT.P24C32
Radiant P23C24
myPrincess

jin]
{C3A527D4-1198-4CEF-BD65-824429DDCFECH
{FE6BCEED-1C29-1104-8C66-00105A711E33}
{FESBCEEE-1C29-11D4-8C66-00105A711E33}
{FESBCEEF-1C29-11D4-8C66-00105A711E33}
{FESBCEF0-1C29-11D4-8C66-00105A711E33}
{FESCASCE-ACCD-4351-8394-2BA 1AB 105C78}
{0984E6E 1-FADA-4DCD-9B0F -26342A574E60}
{6C2C8945-3300-433E-A197-E139EQ4ESBCE}
{B128D321-71B9-46C8-AGFE-CEEGD19E0DD 2}
{DBCECD36-2318-4E24-BBB5-424 18BOBE444}
{B0A4B5F6-9EBE-4BD 2-9FAB-98F413EB0B33}
{EATBE78E-20B2-47F6-89C 1-A7CF 243999E6}
{EF87513E-4808-41AF-815A-362DA2950272}
{F1E2BCCA-181F-450C-B8A2-4EB8A9D D962}
{41644482-C736-9E9B-9459-36E 27 ID0GE 3}
{15D055151-28DA-4732-9EC1-E2903F 2464DF}
{B36B970A-4720-47C8-94EC-7397D25A4E 10}
{465FADDC-6A40-485C-984F -857C9C58CBEQ}
{F091487A-9FDF -4EBC-ABGE-6 IE455A760F 9}
{B300D332-4AAB-4402-B587-89D6 7445 26F A}
{CD3CoE9B-8200-4583-B6CE-53E912233536}
{FESBCEE2-1C29-11D4-8C66-00105A711E33}
{C3C1A347-D4B9-490C-A469-7852D539 15FE}
{C2E71C02-3CEB-4E4A-OF49-DAEODAF3C 184}
{EES4B57C-564F-4536-8C12-09D 572260 20E}

Module name:
DiamCalc.exe
DiamCalc.exe
DiamCalc.exe
DiamCalc.exe
DiamCalc.exe
DiamCalc.exe
DiamCalc.exe
DiamCalc.exe
MarquiseWBT_P24C...
MoonMarquise_P34...
MoonMarquise_P36...
MoonMarguiseWET...
MoonMarquiseWBT ...
MoonOval_P36C32.dIl
MoonOvalWBT_P36...
MoonPearWBT_P32...
MoonPearWWBT_P36...
MoonPearWBT_P36...
OctagonEmerald_P...
Octagon_P32C24.dll
OvalWBT_P24C32.dl
Pear.dll
PearWBT_P24C32.dl
Radiant_P23C24.dll
Gingemalser.di

- Choose cut

Cancel
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6.10Creating custom girdle

This feature allows creating various shapes of girdle for user choice.
To create custom girdle:
e Press button Custom Girdle

Advanced cut edit |E|EI&J
Wiew
H E |eg L= hee
Gear notch guantity: 96 NERY ‘ UrDo ] Felo ‘
R adial syrmmetry degres: 2 o
bdirrar zurnnmetry: YES
Prefarm proportions; [1.000 % 1.000 « 4.000] Prefam

Diarneter  [B.00 = Set =
Cuztam airdle

Layers | Applied | Mew facets
’ PR Girdle

Table/Culet

Step layer

w14

— Layer settings

Fadial zyrmatny «| Gear index : af
Angle 1'3 3

Savecut..

:
il

Load cut...

Export to DC

i
i

For Help, press F1




e In case some scanned model is loaded in DC before launching CutDesigner, the
dialog window appears:

d\Medvedisrc\gingema-new\GemAdviser\GingemaDilNew\C utDesigneEGLﬂ\Te;...

e To use girdle from previous DC model press button Yes
e The alert window appears.

d'\Medvedisrc\gingema-new\GemAdviser\GingemaDlINew\CutDesignerGUIN\ Tes... w

. Custom girdle is built. Maximum angle discrepancy is 1.88 degrees
L I_\ You may try to increase gear notch quantity to get better fit

e Press OK
e To use some custom girdle from EPS file press button No

di\Medved\src\gingema-new\GemAdviser\GingemaDlINew\C utDesigne;rEiUI\Te_s...

e Select EPS file with girdle shape and press button Open

Select file containing custom girdle curve

Look in: ] . eps format Lj W ¥ B
= Name Date modified Type Size Tags tal
o [
. 1black.
Recent Places i
L |lempty.eps

! | |1red.eps

.| Adobe_polihedra.eps

Cesin || ArtWorks_eps.eps =
pl—_._, || contour.eps
] d
1] [E] contourd.cps Type: EPS File
MN:;ander || contour5.eps Size: 797 bytes
|| contourb.eps Date modified: 13.12.2007 15:27
" |
i,Lﬁ | contour].eps
Computer | |flash_eps.eps
|| med_contourl.eps
L_. | med_contourZ.eps

Network File name: | Open

[ o= |
Cancel

Ll L]

Files of type: |EPS files {"eps)

e Press OK in the alert window.



e The Girdle shape is ready

Advanced cut edit

View

P H

Gear notch quantity:

Mirror symrmetry:

Preform propartions:

396

Radial symmetry degree: 8§

YES
[1.000 % 1.000 » 4.000]

Digmeter  [B.00  —f Set

MNew UrDa ReDo

Spmmetry

Prefarm

Custom girdle

Layers

Layer settings

Applied | Mew facets

Girdle

il

Table/Culst

Step layer

+

L

Save ot

Radial symmetry |

For Help, press FL

Angle |1 3

=
’—_,_‘:‘[ :
0 =]

-

J Gear indew | J of

0

=
O
=G
==
=

Load cut.

g

Export to DC

0 In case no scanned model is loaded in DC the Select file containing girdle curve

window appears:

Select file containing custom girdle curve

Look in:

7

Recent Places

|
Desldop

=
il

Nnder
Medvedev

Computer

[ WS
=
Netwaork

eps format

Name/ Date modified
| |1black.eps

L | lempty.eps

| |1red.eps

|| Adobe_polihedra.eps
|| ArtWorks_eps.eps
|| contour.eps

|| contourd.eps

|| contour5.eps

|| contourb.eps

| contour?.eps

|| flash_eps.eps

|| med_contourl.eps

|| med_contourd.eps

&

Type Size

& e B-

Tags

m

Type: EPS File

Sizes

Date mcc\i}iec-l: 13.12.2007 15:27

File name: |

Files of type: |EPS files (* 2ps)

0 Select EPS file with girdle shape and press button Open.

E
=

Cpen |
Cancel
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e Press OK in the alert window.
e The Girdle shape is ready

Advanced cut edit =
View
| P&

Gear notch quantity: 96 Mew UnDo Relo

Rladial symmetry dsgrae: 8

Surmmetry
Mirrar symmetry: YES ]
Prefarm proportions: [1.000 1,000 x 4.000] Prefarm
Dismeter  [B00  — Set
For =sal Cusam s
L Applied | Mew facet:
ayers pplie ew facets =
Table/Culst
Step layer
&
Layer settings 3
ave oLt
Radial symmetty [~ | Gearindex | oo [ ~]
Load cut.
Angle |1 3
= || Ee
m 3 0 3
T— =

For Help, press F1 Slope: 90.000° (90.000%); Azimuth: 270.000%; Index: 270.000; Dist: 1000.000000mm NUM
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6.11Creating custom girdle shape by third-party software
Xara Extreme software allows to create various shape 2D contours.
Step 1

Download Xara Extreme Pro 3.2 - 30 Day Trial from Xara's web-site.
http://www.xara.com/downloads/xtreme/
Install and run.

& Xara Xireme Pro - [Unisthed1 ]

[

o

FOo4+ w4004

A% 31 B+

Step 2

Grids help to create contours more precious and easy. To show Grids select from
menu Window / Show Grid.

Help
Mew Wiew Liv v..
Arrange Yiews R
Cascade [& 3

Arrange Icons

Control Bars...

Bars 3
Quality 3
Show Printer Colors 3
Full Screen MumPad &

Show Print Borders

Snap ko Grid MumPad

Snap ko Objects MumPad *

1 README. WAR
v 2 Untitledt

Select Snap to Grid


http://www.xara.com/downloads/xtreme/�

& Xara Xtreme Pro - [Untitled1]
ﬁ File Edit #&rrange Utilities BTSN Help

0 m g I:El Tew Yiew

Arrange Yiews
’_f .‘3 3 EEE E Cascade

Arrange Lcons

Control Bars...
Bars

SOE TRLE DELE | Quslity
s ThilE Dl Full Screen

v Show Grid

. Shiows Print Borders

Snap to Grid

Snap ko Objects

© | 1README.XAR
- | v 2 Untitled!

"""""" Show Prinker Colors

MurmPad &

#

MurnPad .

MurmPad *

W%@A&OD@@%E

Step 3

Select Pen Tool form the left bar.

,iﬁFile Edit  Arrange

DHEE D I

R~

2%

© H 4|
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Create a contour with Pen Tool

j}EFi\e Edit Arrange Uklities Window Help

DHER B X 9 ¢ [ v © & 067k v oy () | 8RS E BT
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +

Your contour is ready!

:}EFHE Edit Arrange Uklities Window Help

DEEE I X 9 & [ v & OETpi v s 3 0| = 2 =N T
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +




Step 4

To export your contour into EPS file select menu File / Export...

mEdit Arrange  Lilities  Wwindow  Help

D Mew

Qpen... Chrl+C
Close Chrl+w
N Save Chrl+3
U Save ds...
a‘, Save Al

Save Templake...

mnr

Export image in slices. .. Chri+I
Document Infa...

Page Options...
Printer Setup...
Print Cptions. ..
Print. .. Chrl+P

1 Ci\. . \README. %8R

Exit

ead o0 0 e m 7|

Import... Chrl+Shift+1
Import From web..,

Chrl+Alk+

3

Select type of file ArtWorks EPS [*.eps].

"

Export file

Savein | 3 Cut designer

o

s (-

Show preview

i

6

My Recent
Documents

contour.eps

- |

Export

‘;‘} File name:
=

My Netwark, Save as type:

| Avtwarks EPS [*.eps)

hall

I

Cancel l [

Help

]

=ara [ weh)

i png)
|GIF [.gif
TIFF [“if]

+
+
B
+

+

Flash ["swi)

5!
i

DR
i

e
i

e
4

+
+
£
+

| Hara [ wi]

+
+
B
+

ara i, [".xar)

EP
“Windows Bitmaps
| CM 5 - 1B bit [*.cm)

Y Image Map [*.htm;* k]
J{ Windows 1E-bit metafiles [.wmf]
Enhanced Metafile [ emf]

| Multi-Page PC< (DG [".dcx)
PaintBrush PCX [*.pcx]

+ Macintosh PICT [".pct]

‘| Sun R aster [ ras]

| Trughision TARGA [*.tga)
wordPerfect Group [".wpal

#ara % EPS [".eps)

JJPEG [pg.".jpeg]
PMG [“.phi

| Microsoft XPS [*.4ps]
|| 5calable Yector Graphics [ svg)
[|PDF. POF A [ pdf]

Adobe Phatoshop [*.pad)
|| Rich Test Format (RTF) [".1tf]

A Adobe lustratar [* a0 eps)
i< B - 32 bit [".cme]

(".bmp]

Press Export button.
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Export file

Save in: | |9 Cut designer v| €] ?‘ bl v Show preview

D

My Recent
Documerts

-
[£

Dezklop

My Documents

My Computer

File name: |cont0ur.eps V| [ Export ]

My Network, | Save as type: |ArtW'orks EFS [*eps) v | [ Cancel ] [ Help ]

Press Export button In the Xara Xtreme Pro alert window

Xara Xtreme Pro

Y'ou are not exporting as Xara X EFS - this may cause loss of
! E infarmation from the drawing. Are wou sure waou wish to export
< irthis farrmat?

[ Export l [DDn'tEXpDI"t ] [ Help ]

Your file *.eps with contour is ready. Import it in the Cut Designer.
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7 Estimating weight of diamonds

DiamCalc allows to estimate weight of the diamonds and other stones by entering
known proportions and calculate different cut parameters one from another.
Experts and dealers usually use formulas, tables or calculators to estimate the mass of
mounted diamonds. These methods often give approximate results, as they can take
into account only a predefined set of parameters. DiamCalc allows to perform
calculation making full use of any set of proportions that can be measured in a given
case.
A similar problem exists in diamond marking. DiamCalc provides a unique
opportunity to estimate parameters of a future diamond as precisely as the available
data allows.
To estimate the diamond mass with DiamCalc:

e Choose a cut style in the list Shape and cut

e Input the main parameters (e.g. the Diameter)

e The stone mass is promptly displayed in the relevant field Carat weight

Shape and cut Parameters quality 52 Appraizer
|Briliant | 0 AGS_2005 -

Propartions ]Advanced] Advanced 2] Mew ] Cut Quality]

Diameter mjj Step

Sec. diameter ’mj v — J—
H Tatal depth ’mj +| Fine Rough
% Coownheight (b2) [148% <]+
M Crown angle Wﬂj
| Table diameter ,Tjj
J Pav.depthirainz) Wﬂj Better group
J Pavilion angle(max) WJJ
y Culet Wjﬂ
Y Gide (valley) e Thin | < »|

Carat weight |0.78 ct jﬂ Spread  +0.00ct[+1%]
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For more accurate weight estimation the other parameters should be specified.

See how it is done:

Start DiamCalc and look at the panel with parameters

All parameters have some values

Brilliant cut is selected

Initial diameter of the stone is 6.00 mm (assume this is what we need)

Now enter all parameters that are known to describe the diamond as precisely

as possible

Note. To change a parameter, select a value in the corresponding box by the

mouse and type in a new value, press key Enter at the end.

For example, set a new value for the Total depth:

e Select a field Total depth. The current value of the diamond's total depth is
3.63 mm (60.6% of the diameter) and the mass is 0.78 ct. The panel with
diamond parameters should look like the following:

Shape and cut Parameters quality 52 Appraiser
|Brilliant | 0 AGS_2005 -

Proportions ]Advanced] Advanced 2] Mew I Cut E!uality]

Diameter mjj Step

Sec. diameter ’mj ¥ — J—
H Tatal depth ’mj +| Fine Rough
% Coownheight (b2) [148% <]+
H Crown angle Wﬂj
J Table diameter ,Tjj
| Pav.depthimaing) ,?ﬂijj Better group
J Pavilion anagle(max) Wjﬂ
| Culet Wﬂj
| Girdle [valley) Ve Thin +| |

Carat weight |0.78 ct jﬂ Spread  +0.00ct[+1%]
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e Type 3.78 to the field Total depth to increase Total depth to 3.78 mm (64.4%
of the diameter). Press key Enter
e The panel with diamond parameters should look like the following:

Shape and cut Parameters quality 52 Appraizer
|Briliant | 5 AGS_2005 -

Propartions ]Advanced] Advanced 2] Mew ] Cut Quality]

Diameter mjj Step

Sec. diameter mjﬂ — o
H Tatal depth ’Wj +| Fine Rough
%] Crown height [bzl]  [15.7 % j j
H Crown angle Wﬂj
J Table diameter ,Tjj
| Pav.depthimaing) ,?jj Better group
%] Pavilion angle(max) ,Tjj
| Culet Wﬂj
Y Gide [valey) e Thin | < |

Carat weight (0820t ¢ » Spiead 0.03ct [4%]

Note, the Diameter remains the same (6 mm), both Crown height and Pavilion depth
have increased proportionally to accommodate to a Total height increase, and the mass
has been recalculated using a new piece of information: 0.82 ct.

Other parameters can be changed the same way: select the corresponding value, enter a
new one from the keyboard and press key Enter.
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8 Working with cut parameters

8.1 Proportion and Advanced tabs

DiamCalc displays cut parameters in a parameter panel, which is located in the right
half of the application's window.

A notebook-like structure has three tabs: Proportions, Advanced and Advanced2.
Proportions tab holds most common parameters, such as diamond diameter, total
height, etc. Most values can be adjusted to describe the stone more precisely. If only
some proportions are known, DiamCalc assigns reasonable estimates for parameters
that cannot be measured.

Shape and cut Parameters quality 52 Appraiser
Marquise =l | 3 [aGa =]
Froportions |Advanced| Advanced 2 |
Diameter WJJ Step
Sec. diameter Im 'I_‘ .J.—.
H Total height WJJ Fine Fough
H Crawn height [bzl] Wﬂj
y Crown angle IWJJ
H Table diameter Wﬂd
M Pav.depth(mainz] WJJ
H Pavilion angle IWJJ

%] Girdle [valley] [5ty Thick. J J Map .. |

Carat weight |1.61 ct jj Spread |nda with Demo

There are two different methods of changing parameter's value. First, a new value can
be entered directly from the keyboard. To do this, select a chosen parameter value with
the mouse, type in a new value, and press Enter key at the end. The other method is to
use 42l buttons that are on the right of each parameter which value can be changed.
Note that a slider named Step allows to tune the amount by which those buttons
change the value. For example, when the slider is average (default) positions, -l
buttons change the diameter by 0.1 mm; when it is in the Fine position, those same
buttons change the diameter by 0.01 mm.

See also «Selecting measurement units and parameters to show» section that describes
how to change presentation of some parameters: select one of available measurement
units, choose one of similar parameters («dual» parameters), etc.

The parameters on the tab Advanced usually depend on the current cut. Examine
parameters are available for Brilliant cut diamonds.
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Shape and cut Parameters quality 2 Appraiser
Brillant | 0 A55_2005 v

Proportions  &dvanced l.&dvancedﬂ MHew ] Cutl:!ualit_l,ll
Square deviation Wﬂj Step

R| Star facets Wjj # .JT
Lower facets depth Wjj Fine Rough
Lower facets length Wjj
Gide (valey)  [10% | <]+
Girdle [bezel) e <]
Culet affzet W 4| >| Better group |

Culet offset azimuth (0.00 1 | C |
Fizh epe 803"
K.ozibe 11.45° Map...

&GS Spread 12%

In addition some predefined parameters values (fixed cuts) can be used to change the
diamond proportion. With the menu Diamond / Fixed cut you will be presented with
the list of fixed cuts available for the selected diamond shape. For example, if you
want to see Parker brilliant model you should select brilliant shape and then select
from menu Diamond / Fixed cut / Parker. Fixed cut affects all the cut parameters
except the diameter. Fixed cuts are stored in the appraiser data file (see section
Appraising diamonds quality and pricing diamonds) as a text, so parameter values
can be modified and new fixed cuts can be defined as well.

8.2 Dual parameters

It is possible to use different presentations for some parameters. For instance, a
slightly oval shape of the girdle can be described by two diameters, minimum and
maximum. Alternatively, it can be specified by maximum diameter and deviation
(brilliant cut) or ratio of maximum and minimum diameters (fancy cuts).

To choose a presentation option of such a parameter, point the mouse cursor to the
parameter's name and click right mouse button. A menu appears, allowing to select a
presentation option:

Diarmeter IE.EIEI mm jj

e
W [ min & D max

Sec. diamete

V| Total height
V| Crown height [bzl)

|

The picture above was taken when the mouse cursor was over «Sec. diameter» field
and the right mouse button was pressed. As you see, a menu allows to select between
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showing maximum and minimum diameters or just one diameter and ratio of
diameters.
There are other dual parameters:

e Girdle square deviation <-> Alternative diameter (measured at direction 45°);

e Star facet length <-> Table picture square-likeness.
There is also a similar way to choose mass precision: 2 digits after decimal point <-> 4
digits.

8.3 Getting additional information of parameters

If meaning of some parameter is not clear, move mouse cursor to the corresponding
box and leave it there, not pressing any keys or buttons. In couple of seconds, a hint
with the description of the parameter will pop up.

For example, move the mouse cursor to the value of parameter Sec. diameter the
following effect will produce

Diameter 3.00 rim jj Step
Sec. diameter 8.00 mm j 3 J—

--I TDtaI|D|ameter measured ak dlrectmn perpendlcular ko diarmeter at direction 0°
_i Crown height [bzl) |1 48% jﬂ |

8.4 Selecting units of measurement

DiamCalc allows to choose the most convenient representation form or measurement
units for some parameters. Diamond Calculator presents options of parameters' units
of measurement, when applicable (e.g. linear size can be expressed in millimeters or as
a percentage of the diameter). Another way to customize DiamCalc is to select one of
several similar parameters. See examples below for more details.

By default, size parameters are presented as a ratio of the corresponding value to the
diameter. In some situations, other units, e.g. millimeters, can be more useful. The user
can choose measurement units for each particular parameter.

To do this, point the mouse cursor to the parameter value and click right mouse button.
A menu appears, allowing to see available units and select one of them:

| Total height [61.d% o

J Crown height [bz] I 40% ql
| Crown angle |35.EIEI —_Jaja|

The menu above was produced by pointing the mouse to the value of «Total height»
parameter and pressing the right mouse button. A check mark shows that the current
unit of measurement is percents of the diameter. If «millimetersy is selected from the
menu, a value will be recalculated and shown in a new format.

When values of parameters are entered from the keyboard, units of measurement can
be specified along with values. When a string like «1.1 %» or «0.02 mmy is typed,
DiamCalc recognizes what is the value and what is the unit of measurement and
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change them if needed. If only a number is typed, DiamCalc applies the current unit of
measurement.

8.5 Finding unknown parameters

DiamCalc allows to recover values of diamond proportions that cannot be measured
directly (e.g. because stone is mounted).

Diamond Calculator is designed to give maximum flexibility in a wide range of
situations. Mounted stones can be difficult for direct measuring, and in different cases
some parameters may or may not be available.

Another challenge is to estimate a parameter in a diamond that does not exist yet,
given proportions of a rough diamond, a semi-cut diamond or a polished diamond that
will be re-cut. With Diamond Calculator, this task is as easy as the previous one. Any
set of existing limitations can be entered into DiamCalc to find missing parameters of
a future diamond without any tables or formulas.

The simplest way to estimate unknown parameters with DiamCalc is just to enter all
known values. DiamCalc will produce a reasonable estimation of other parameters.

In practice, the process can be a bit longer due to the fact that the parameters can affect
each other. For example, changing crown angle will lead to a change of either the table
diameter or the crown height. Relationships between parameters can be quite complex.
To neutralize this effect, it may be required to adjust parameter's value once more after
it was automatically recalculated due to a change of another parameter. One more
option of handling this problem is parameter fixing (see below).

Another way to find parameters that cannot be measured directly is to examine the
diamond image produced by DiamCalc, adjusting parameters until the computer image
looks similar to the real stone. See section on controlling visual representation of the
stone for more information.

Note. Computing-intensive photorealistic mode is the most suitable for the purpose, so
that a powerful enough computer is required to quickly display the image when
parameters are changing.

8.6 Fixing parameters

Some parameters have a small button with a lock on it on the left of the parameter's
name. These Lock buttons allow to fix the parameter value to avoid an accidental
change or a change due to interrelation between parameters.

Example of using Lock buttons (measuring parameters of mounted diamonds).

The user measures diameter and total height of the diamond and enters them in
Diamond Calculator, then fixes total depth with Lock button. After that, measuring the
crown height and entering it into the software will cause an automatic adjustment of
current pavilion depth and girdle thickness in such a way that the total height will not
change.

Parameter fixing is also very useful in diamond marking for maximizing the diamond
mass with respect to restrictions imposed by a diamond with old cut, a semi-cut
diamond, or a rough diamond.
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Note. If a proportion allows a choice of units of millimeters or percents of diameter,
only the value in percents will be fixed when Lock button is checked, even if a value
in millimeters is displayed currently.
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9 Support for different cuts

DiamCalc supports all main cut types built in the program and allows to import
various external cuts.

9.1 Internal diamonds cuts

DiamCalc Standard supports follow standard inner cuts: Baguette, Brilliant, Cuboid,
Emerald, Flanders, Happy-8, Heart, Marquise, Oval, Pear, Princess 2-chevron,
Princess 3-chevron, Prism and Radiant.

To change a cut select it in the list Shape and cut:

Shape and cut Parameters quality
Marquize -

Skandard cuts  » Baguette
External cuts  »|  Brilliant

Cuboid
ses danete
&I Tatal depth Flanders
Happyd

H Crowvin height (B et
&I Crown angle | w Marquise
%] Table dimeter vl

2
Rl Pavdepthinain  princess 2-chevron

H Pavilion angle Princess 3-chevron
Prism
Radiant

Al s

3D model of selected cut is displayed in the left half of Diamond Calculator window.

#& Untitled - DiamCalc

Fie iew Options Cut Gemmateridl Help

Shape and eut Parameters quality  §2 Appraiser
Emerald e AGS_2009 hd

Proportions | Advanced | Advanced 2| New | CutDusity |
Diameter [Eo0mm o] Step
Secdameier [B00mm || T f—

| Tatal depth [z54mm o o] Fine Rough

R Crowin height e

%] Crown angle [amon o]

% Tablediameter  [500% o]+

R|| Pavilion depth 485 % j j Better qoup

% Pavilon angle 50,00 j j

%] Gidle thickness  [uen Thin « v

@ [0]u el vlle o] fels |

Carat weight [1.82 ot J j Spread [+0.08ct [+4%)

afmaer @] ] 4] L] Blwl®lel o= @5 [e# @
Mo Facst under cursor DMC(472 x 60S); AVI(464 x 592) HUM

The current shape name is displayed in the field Shape and cut.

Shape and cut

| Emerald ﬂ

There is a set of cut parameters common for all cuts. Also there are some advanced
cut-specific parameters allows to handle some rare cuts, for example, old round cuts.
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Note. The free demo-version of DiamCalc supports Marquise, Brilliant and Cushion
cuts. Parameter changing is available for Marquise cut only.

9.2 Import and export external cuts

DiamCalc allows users to import cut designs and 3D-models of real stones generated
with another software. This option includes cut designs made with GemCad software,
diamond 3D-models obtained with Sarin machines and OctoNus diamond scanners. If
the model is convex it is possible to adjust the size of its model, crown, pavilion, girdle
heights, table and culet offsets and position for every facet.

72 triangle. dmc - DiamCalc

File WView Options Cut Gemmaterial Help

Shape and cut Parameters quality /2 Appraiser ~

Proportions | dvanced | Advanced 2| New | Cut Guaity |
Diameter (avg]  [10.10mm  +| »] Step
Total depth [26% — J*
Coown heiohtimas) [102% <[ »| Fne  Roush
Favilon depthiinas) [11.4% 1] »]
Distance cm to pay ’Wﬂj
Tebleofsety  [10% <[]
Table offset ¥ 00%  «|»|  Betergoup
Culet offsst 3 00%  «|»| Scannedrepots
Cullet offset ¥ 00% 4| »| [ Advanced edt.

Map...

e [o]w [elelv +lle S |ale |

Carat weight |2.56 ct jj Spread [0.03ct [1%]

Qwmges T3 5] Al L] Ole|®lal == als[@ | el L)

For Help, press F1 DMC(372 x 436); AVI(35% x 432) HUM

The following file formats are supported:

¢ DXF - AutoDesk Drawing Exchange Format

e ASC - Gemcad ASCII format. Design your own diamond shape or get one of
the 3700 unique faceting designs form the DataVue2 library and see its
appearance with the DiamCalc.

e STL -Stereo Lithography format. DiamCalc supports ASCII and binary
versions of this format

e MMD - OctoNus format. File of this type contains 3D-model of real stone built
by OctoNus diamond Helium scanners. For details about these scanners visit
our web-site http://www.octonus.com

e SRN - Sarin file format. File of this type contains 3D-model of the real stone
built with several types of Sarin machines.

e TXT - file with parameters



http://www.gemcutter.com/pioneer.htm�
http://www.gemcutter.com/pioneer.htm�
http://www.gemcutter.com/pioneer.htm�
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To import 3D models select format type from menu Cut / Import Cut

Wil Gem material  Help

Standard cuts 3
External cuts 3
Load propartions 3

Parametric cuts info..,

Export cuk ]

Import cuk From AutoDesk DEF File...
Batch processing 3 Fraori GemCad ASC file. ..
From STL file. ..

From PACOR MMD file. ..

Cut desigrer ...

From Sarin SRN file...
Frarn T=T file with parameters. ..

To export 3D models select target format type from menu Cut / Export Cut

(i Gem material  Help

Standard cuts 3
External cuts »
Load proportions 3

Pararnetric cuts info. ..

Export cut To Autodesk DXF file. ..
Import cut 3 To GemCad ASC file. ..
EBatch processing 3 Ta binary STL file. ..

To ascii STL file. ..

Cut desigrer .., -

Import diamond 3D-model from SRN files

There are several ways of receiving Sarin (*.srn) files to your computer:

1. Sarin users, who own a DiaMension or DiaScan machine, have a possibility to
pack their information pertaining to a specific stone into a Sarin file (.srn).
Please refer to Sarin web site to get information about the necessary software
updates: http://www.sarin.com/viewer/

2. RapNet Members (www.diamonds.net) o ST

e When searching for diamonds select Display | eniraas i
stones with Sarin data only in the bottom of | =~
the Diamond Search Form i o
e In the Search Results click on the Sarin === =
picture in the selected row :.:—.E. i '
e Sarin Web Viewer will be prompted to i- -

install
e Once Sarin Web Viewer is installed the information about selected diamond
will be presented
e Press button Save... in the upper part of viewer
e Notification about name and location of the saved file displayed
3. Receiving *.srn files from partners and friends via e-mail, on CD etc.
To import SRN file:
e Select menu command Cut / Import cut / From Sarin file in the DiamCalc
e Open file dialog appears
e Select SRN file
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Note. By default initial folder is the folder where the Sarin Web Viewer saves
downloaded files. If you want to change the default folder then modify the
folder in the parameter Sarin files folder of the registry key:
HKEY_CURRENT_USER\Software\OctoNus Software\DiamCalc\Settings
e Press Open
If the model is imported successfully work with it as usual. It is assumed that the

model in SRN file is convex. If the model is not convex, some of its parts may be cut
off.

Import and export DXF files

In the DiamCalc use the menu command Cut / Import cut / From AutoDesk DXF
file. You will be presented with Open file dialog allowing you to select file you want
to import.
Note. The limited support of the DXF format is implemented in the DiamCalc
(only Mesh type data is supported). This means that there is no guaranty that
an arbitrary dxf file will be imported into the DiamCalc, but we successfully
imported all diamond dxf-files we download from several sites.
Select the desired file and click Open. If the model is imported successfully you can
work with it as usual. It is assumed that the model in DXF file is convex. If the model
is not convex, some of its parts may be cut off. Here is the link to web- resource with a
great number of downloads of free DXF cut models: www.3dlapidary.com
With the menu command Cut / Export cut / To AutoDesk DXF file you can save any
cutting you have in the DiamCalc (including imported models) to this format and then
work with this file in the desired 3D software (AutoCAD, 3Dstudio Max etc).

Import and export GemCad ASCII files

In the DiamCalc use the menu command Cut / Import cut / From GemCad ASCII
file

You will be presented with Open file dialog allowing you to select file you want to
import. Select the desired file and click Open. If the model is imported successfully
you can work with it as usual. It is assumed that the model in ASCII file is convex.
With the menu command Cut / Export cut / To GemCad ASCII file you can save
any cutting you have in the DiamCalc (including imported models) to this format and
then work with this file in the GemCad software.

Please note, that the coordinate system of GemCad does not match the coordinate
system of DiamCalc. DiamCalc uses common right-hand coordinate system, while
GemCad uses left-hand coordinate system. The X axis in DiamCalc goes to the right,
and Y axis goes up by default. Sides’ azimuths and indices are calculated from the X
axis, so the side with zero azimuth appears on the right.

Note: GemCad software can't handle models that exceed the cube 2x2x2 mm in size. It
simply cuts off the model by such a cube. You may want to reduce the model diameter
before export so that it fits a 2x2x2 mm cube.
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Import and export STL files

Use menu command Cut / Import cut / From STL file

You will be presented with Open file dialog allowing you to select file you want to
import.

Select the desired file and click Open. If the model is imported successfully you can
work with it as usual. It is assumed that the model in STL file is convex. If the model
1s not convex, the program will build convex hull of all vertices of the model.

With the menu command Cut / Export cut / to binary STL file... and To ASCII
STL file... you can save any cutting you have in the DiamCalc (including imported
models) to this format and then work with this file in the desired 3D software.

Adjusting shape of arbitrary imported 3D model of the diamond

DiamCalc allows to adjust parameters of convex models: diameter of the model,
crown height, pavilion height, distance between crown and pavilion, table offset, culet
offset.

DiamCalc calculates 360 diameters of the model with the step of half a degree and
takes the average value as the primary diameter. DiamCalc distinguishes crown, girdle
and pavilion facets and remembers the type of each facet. Then it calculates the
maximum height of the crown and pavilion as the difference between the highest and
the lowest vertex among crown and pavilion facets respectively. It calculates the
height of the whole model as well. The distance between crown and pavilion is the
difference between the height of the whole model and heights of crown and pavilion.
That is why, by the way, this distance may appear negative, if the highest vertex of
pavilion is higher than the lowest vertex of the crown (assuming that crown itself is
placed above pavilion). This may happen on real cuts. Thus DiamCalc calculates the
minimum girdle height and maximum crown and pavilion heights. After the girdle is
analyzed, the whole model is shifted along vertical (Z) axis to put its center of the
mass in the center of the girdle.
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To adjust global parameters change it in the tab Proportion.

& modes.dmc:1 - DiamCalc

File WView Options Cut Gemmaterial Help
T Shape and cut Parameters quality 2 Appraiser ~
J - AGS 2005
®w Froportions | Advanced | Advanced 2| New | Cut Quaity |
@ Dismeter (ava]  [510mm <] o] Step
, Total deptis S — .li. ‘
Crown heiohtimas) [150% 4]+ Fine Rouah
Pevilon depthime) [4138% 4] »|
=] Digtance cmto paw |37 % jj
Table offsst 0z 4|
e
& Tableofisst  [00%  +|»|  Betergowp |
» Culet offsst 5 00%  4|»| Scarnedreports
il Coktolfsety  [00%  +|»| [[ASEEREEHEEE
b Map...
5
=
=]
S|
Carat weight (054 cf jj Spread [0.0Bct[12%]
hd
Rotate:
Qweee [T 1 o] 0] A G0 OlwBlel n dl4[eH @
For Help, press F1 DMC(372 x 436); AWI(368 x 437) LM

The values of table and culet offset parameters are not estimated during import of the
model and they are always set to zero at first. So it is possible to adjust the offsets with
these parameters.

Along with global model parameters like crown and pavilion heights that apply to the
whole model, DiamCalc supports local parameters allow to adjust each facet. Local
parameters describe the deviations of each side from the whole model. These
deviations do not depend on global parameters.

To open the window for detailed editing of the model press button Advanced edit...

Fiopartians | dvanced | Advanced 2| New | Cut Bualiy |
Dismeter (ava)  [50mm  «[ ] Step
Total depth [f35% — J*
Crown heighimas] [160%  «| »| Fine Rough
Faviion depthiimas] [#38%  «|»]
Distarca cmtopav [37% «| ]
Tableofiset  [00%  «[>]
Tableoffsety  [00%  «[»]  Bettergoup
Culst offsst % [a0% «|»| Scannedrepots
Culet offset ¥ [z || [fAdvancededi ¢

Map.

Corstweight 054t «| v Spread [OL0Rct (12%)
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Advanced cut edit window appears.

3 Advanced cut edit

Slope.’ | Distmm| & | Azimuth,” Index | Mame
776532 77692

22694 (22634) 1.355056

N

1

1

1 23091 (2209

1 23126
D Crown 1 24033

1

1

1

1

1

[ 1 1367326

[ ]

[ )
24145 [24.146)

[ ]

[ 1

[ 1

[ j

b
1.3868311
1.390237
1.387836
24317 1.389628
24 447 1389115
D Crown 34338(34338) 1576843 ~

Wumber of teeth in gear: 360 ASC detailz... | W Apply slope & dist to whole tier
Sops: [0 | = sepeain [R0N o
Distom 0900439 ) == Dt o 0000000 | S
agmith: [TE82 | = pdinuh it 0000 = ==
o[BS e [0000 | S

Hame Apply Discard

24178 [24.178]

For Help, press FL

The window shows four views of the model. These views may be rotated with left
mouse button, shifted with right mouse button and scaled with mouse wheel
synchronously and independently. All these transformations apply only to the position
of the camera that shows the model from the main window, but they don’t change the
position of the model itself. On the other hand, the rotation of the model in the main
window changes its position that is why it is reflected in all views.

DiamCalc automatically divides all facets of the model into tiers, similarly to
GemCad. The tier comprises facets with identical slope angle and distance parameters.
Window Advanced cut edit shows the list of all tiers and the  ruce

list of all facets within the tier. The facet selected in the list is "j“/ D\pisane
highlighted on the model. The local parameters of the facet A=< =

are slope angle, distance, azimuth angle (or gear index). The \ /
advanced window allows adjusting of the facet position by

adjusting its parameters.

DiamCalc shows deviations of these parameters from initial model as well as the
resulting values. When you alter the position of facets the model on the screen is
changed instantly, but the global parameters are not recalculated. In order to change
the initial model permanently, use button Apply. It will substitute the initial model
with the current model and all global parameters will be recalculated from a scratch.
You may discard the changes in local parameters by the button Discard. This will
reset the position of all facets and zero all local parameters.

It is not recommended to adjust global and local parameters simultaneously, because
local parameters describe absolute deviation of the facet from the current model. If you
change the whole model via global parameter, these deviations will become incorrect,
which will result in incorrect model shape.
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10 Working with the different types of gemstones

DiamCalc allows to get photo-realistic images of different types of gemstones:
Emerald, CZ end many other. It is possible to change manually gem material
characteristics according to external information available about a certain stone.

10.1 Select type of gemstone built-in DiamCalc

To set type of built-in gem stone select it from menu Gem material / Standard types/

File Wiew Options Cut N5

Matural diamond {colarless)

=

Wiew Modify properties...
Laad material from DMC file...

Y

lg [m|w |ee]v +]|e @

For the time being the following built-in materials are available:
Natural diamond

CZ (colorless)

Emerald (Malishevo, Russia)

Synthetic emerald

10.2 Adjusting gem material characteristics

To adjust gem materials properties open panel Gem materials from menu Gem
material / View/Modify properties...

Gem material gl

Standard types 4

‘WiewaModify properties. ..
Load material from DMC File, ..
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The General tab

Gem properties El
Gerneral ] Refraction details I Ahzorption ]

Optical properties

Abszorption ‘ez [colored) | Remove Absorption |

Import Absorption S pectrurn... | ImportTransmissionSpactlum..|

Expart Absorption 5pectrum. . | |

Other
Specific gravity |
et 27250 =
ak | Cancel | | Help |

The General tab of Gem properties panel allows to:
Define the material density

Import / Export Absorption Spectrum

Import Transmission Spectrum

Set the gem is colored of colorless

The Refraction tab

The Refraction tab allows to adjust gem refraction.
The most right way to adjust the refraction to simulate specific gem is to input the RI
value at each wavelength using the spectrum grid.

Gem properties E|
General PRefraction details 1 Absarplion ]
Refraction: (e g | Dispersion:
(o 560nm) R ) 431 & B |0013 Select fromlist...
Adiust lly...
Spectn: m i [refraction coefficient] LR
wave | refraction A
380 1602
400 1.601
420 1.600
440 1.559
460 1.557 b1}
480 1.596
500 1.534
520 1.592
540 1.592
560 1.591 3
con 4 cen = Al i B
oK | Cancel | | Help |

When change just the refraction parameter the arithmetical difference is added to all
RI values in the spectra. The dispersion in this case isn't changed. This allows to adjust
quickly and conveniently gem properties for groups of analogous materials have
almost the same dispersion and different RI.

If you haven't whole-spectrum RI data then you may approximate required RI values
basing on a couple of values you have. Press button Adjust manually... to supply
arbitrary RI and dispersion values.
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Refraction approximation

Fleaze, specify the desired values:
Refraction [ndex Dizpersion

|1 B893707; |D.D1 339030 Cancel

(589 rm) [431 & B87nm]

A zimple inear approsimation of the Rl-spectum
will be made to meet the specified values.
The original spectium will be removed,

The software will make the linear approximation to meet the specified requirements.
The button Select from list... opens Gem material list with pairs (RI and dispersion)
corresponding to most gem materials.

Gem materials list

Material | Rl | Disp. | ok |
Cubic Zirconia 2174 0.0BE

Andalusite Cancel
Apatite 164 003

Beml 158 0014

Chryzoberyl 1.75  0M&

Corundurn 176 0018

Feldspars 155 0mMz2

Fluorite 143 0007

Garnet Almandine 181 0027

Garnet Grossular 174 0027

Garnet Pyrope 173 0023

Harmet Rhndnlite 176 [ nne7 | B8

However, by selecting the desired gem material type from this menu you affect only
the refractive features of the material, but the absorption and specific gravity stay
unchanged after this action.
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Absorption tab

The Absorption tab (for colored gems) has the same structure as Refraction tab. It
displays the spectrum of absorption on a diagram and allows you to modify it. The
absorption values must be adjusted for Imm thickness.

Gem properties E|

General] Refraction details - Absorption ]

Baseline (N %‘%‘ Multiply coefficient 1.00000 bvitiply
Spectrum:

wave | absorphion ~
3|0 0184

400 0.200

420 024 02 /

40 0174

460 0142

430 0.073

BO0 0.037 o \
520 0.039

540 0068

560 0105 -
chn N7

bzorpti
o 2hsormtion

0 =y i1} i) ET T

oK | Cancel | | Help |

10.3Visible adsorption spectra and DiamCalc-files of colored gem
materials

Visible adsorption spectra are available on our web-site for:

O Amethyst
Corundum
Cubic Zirconium
Diamond
Emerald
Sapphire
Synthetic diamond
Topaz

0 Quartz
Spectral data was obtained with SF-56A spectrophotometer in the 370 - 770 nm range,
1 nm step in Moscow State University Gemological Center. Spectra were recorded
through two opposite parallel windows of the sample in room temperature.
All spectral data recorded on the spectrometer were converted into an adsorption
coefficient in mm-1 taking into consideration the thickness of the sample and the
refraction coefficient of the gem material. All spectral data for natural (untreated)
colored diamonds was averaged with 20 nm step.
A Prism model with similar thickness as used for spectral data collection was selected
in DiamCalc (for polished stones - Helium scanned 3D model of radiant cut). Light
conditions for the prism in DiamCalc files: one transmitted source type A (for polished
stones 3D models: the standard Dialite DiamCalc lighting).
Corresponding absorption spectra used for modeling are available in the Microsoft
Excel format.
The example of spectra and modeling gem stone of amethyst:

OO0 O0OO0OO0O0O0
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Amethyst violet. A moderate violet natural amethyst spectrum obtained through 10 mm
thick plate along an arbitrary direction.

Download visible adsorption spectra from our web-site:
http://www.octonus.com/oct/projects/adsorbtion_spectra.phtml



/oct/projects/spectrums/amethyst_prizm.dmc�
/oct/projects/spectrums/amethyst.xls�
/oct/projects/spectrums/amethyst.dmc�
/oct/projects/adsorbtion_spectra.phtml�
/oct/projects/spectrums/amethyst_prizm.dmc�
/oct/projects/spectrums/amethyst.xls�
/oct/projects/spectrums/amethyst.dmc�
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10.4Importing and analyzing transmission spectra

To import transmission spectra:
Select from menu Gem material / View / Modify properties...
Press button Import Transmission Spectrum...

X

Gem properties
General l Refraction details |

Optical properties

Absorption Mo [colorlzss) | Add Absorption |
Import Abzorption S pectrum. .. | Import Transmizsion Spectrum... |
Other
Specific gravity g |
fa/em3) 3520 iy
(n] | Cancel | | Help |

Import two selected files with energy spectrum of the tested sample and the
direct light source.

Import transmission spectrum

Transmission spectrur (or Sample energy spectrum) file name:
| [:\DiamCalchspectrachroma 180 0.3.sample, bxt Browse. ..
Light source energy spectrun File name (only For Sample energy spectrum):
| D:\DiarnCalcl spectralempty holder. sample.r. bxt Browse, ., |
= [V Coefficients in the file are in percents
Plate thickness, mm 1,00 =
[ Assume plane-parallel plake sample
Light angle: ane | jj
Polishing quality: 0.00
{light dissipation on surface) [ jj
Refraction

* Chaoose From the predefined material list " Enter manually

Material | RI | Disp. | - Fefraction index (S89nm)

Matural Diamond 2,418 0.045

Cubic Zirconia 2,174 0.0866 Dispersion (431 & 687nm)

Andalusite 1.64  0.016

Apatite 164 0.013 & sirmple linear approximation of the

Beryl 1.58 0.014 RI-spectrum will be made to meet the

Chrysoberyl 1.75 0.015 specified values

Corundum 1.76 0.018

Feldspars 1,55 0,012

Fluorite 1.43  0.007 it

oK Cancel
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Import of data file with percentage of transmission for each wavelength is available.
Calculating absorption spectrum from transmission with assumption of nearly-ideal
plane-parallel plate.
Analyze color of the spectrum after importing transmission spectrum:

e Press button Show Transmission Color Data in the panel Gem properties:

Gem properties E|
General ] Refraction details ] Abzorption ]

Optical properties

Abzarption “fez [colored] Femove Absorption |

Import Abzorption S pectrum. .. | Import Transmizsion Spectrum... |

E sport Abzorption Spectum... | | Show Transmizzion Color Data |

Other

Specific gravity =1
(a/em3) 3.5220 =

Ok | Cancel | | Help |

e See color information of imported transmission spectrum

Color of imported transmission spectrum

R G B
213 183 87

H 5 W
0.03 0530 0835

= i ] Saturation
0450 0408 0133 0538

i I i
0454 0412 0408

L a b Clab]
0. 1234 4617 4779

L u 3 Sluv]  Cluv)
70.001 4380 4838 093 G506

Hunter L a b
£385 1400 3233

Munzell 3.87vH W E31 C7.43 Yelow-Red

Light zource spectrum
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11 Cut Quality Estimation
11.1Light Return

In the Diamond Cut Study the light return was measured under different lighting
conditions.

To learn how the specific of the human perception is considered in Light Return
estimation read section Taking into account the features of human perception

To learn more about the difference between mono and stereo modes read section
Stereoview: Stereovision and evaluation of leakage

To read more about the Light Return please refer to the following materials:

Diamond cut study on www.cutstudy.com

11.2Leakage of Light in Diamonds and Its Estimation

In a diamond, there are some regions that do not return light towards the observer's
eye. If we trace those rays connecting the eye with the regions that show no brilliance,
we'll find out that some of these rays leave the diamond through its crown but do not
propagate towards the source of illumination. Another portion of these rays leaves the
diamond through its pavilion, giving rise to the phenomenon called leakage. The third
portion of these rays becomes screened by the observer's head or body, giving rise to
the effect known as NailHead.

All the three effects cause the observer to see dark, non-illuminated regions in the
diamond. Analyzing the leakage and the NailHead effect allows one to reveal such
regions of the diamond, which are dark regardless of the type of illumination. It is
especially important to determine the parameters of the diamond, for which these dark
regions combine into large zones. In such a case, the observer easily notices an abrupt
decrease in the local contrast.

It is possible to observe the regions of leakage by placing the diamond into a Firescope
that illuminates the stone with white light from the side of its pavilion.

Model of the same diamond, using

Photo made with the Firescope illumination of the Firescope type


http://www.cutstudy.com/�
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White regions can be seen here and there. Therefore, a light ray passes through these
regions from under the diamond to the observer's eye. If such a diamond was mounted
into a jewel, we would see the mounting through these regions and would never see
any light originating from the illumination source. Therefore, the more leakage regions
the diamond contains (and the stronger the leakage effect), the fewer the regions of the
diamond, capable of reflecting the illumination into the observer's eye, and the worse
the cut quality of the stone.

Theoretically, it is possible to imagine such a location of the illumination source, from
which a light ray enters the diamond and splits into multiple rays there, some of these
leaving the diamond towards the observer's eye. However, these rays can be only
secondary (not primary) ones, which are either quenched due to polishing or become
so weak upon leaving the stone that the observer will not perceive them as bright light.

Ray path through a white region Ray path through a gray region

Besides the white regions, it is possible to notice some gray regions in the stone
observed. These regions show partial leakage of light. In other words, some rays leave
the diamond through its pavilion, while the other ones leave it through the crown. If a
ray originating from the illumination source passes through such a region, the partial
leakage attenuates the ray and only a portion of the original ray reaches the observer's
eye. This can be demonstrated by tracing the ray as it passes through the white and
gray regions:
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Ray path through a white region Ray path through a gray region

To reveal those dark regions caused by light leakage, that is, the regions, which remain
dark upon arbitrary daylight illumination of a collet-set stone a model of Leakage-type
illumination has been built. The model is a hemisphere located below the pavilion of
the diamond and extends up to the girdle plane (upper edge of the girdle). Thus, the
model takes into account those rays leaving the stone through its pavilion or girdle.
Those zones of the diamond looking bright upon the Leakage-type illumination will be
dark upon usual illumination.

To some extent, this kind of illumination is similar to the illumination from below,
used in the Firescope. The main difference between these is the fact that the Leakage-
type illumination reveals only light leakage. Therefore, those regions of the stone
looking pink under the Firescope illumination are gray under the Leakage-type
illumination.

Firescope-type illumination Leakage-type illumination

In order to analyze the cut quality of the diamond and the accuracy of its proportions,
it is reasonable to quantitatively estimate the leakage of light. We propose the
following way of doing that. The leakage is estimated as the subjective brightness of
light that returns to the observer's eye in the case when the illumination of the diamond
is of the Leakage type. Here we use a model of photo objective (diameter 150 mm,
distance to diamond 60 cm) as a viewer. Here we not take into account human
stereoview. We suggest calling this viewer a «Photoreceptor».

Since there are some stones that show considerable leakage primarily through the
table, we calculated two leakage types: through the whole crown of the diamond (plot
1) and through the table solely (plot 2). Those portions of the plots characterized by
large leakage values represent undesirable proportions of the stone, that is, those cut
parameters causing considerable leakage of light either through the crown or through
the table.

When analyzing these plots, it turns out that they are quite similar to plots of
diamond's Light Return. This fact is absolutely reasonable, because the Light Return
through the crown and the light leakage through the pavilion should be interrelated. At
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the same time, some differences can be noticed, the most interesting one
corresponding to the region close to the Tolkowsky's cut parameters (slightly upper on
the plot than these). This region looks good from the point of view of Light Return but
much worse from the point of view of light leakage. When studying gems belonging to
this cut parameter range, one can notice that their Light Return is high only in the
«crown looks to the observer» position. When swinging such a stone, its Light Return
appears to be lower than that of a diamond cut in accordance with the Tolkowsky's
parameters.

Pavilion angle, *

15 20 pa an 35 40 45

Crown angle, !

Plot 1. Light leakage through the crown of a round brilliant cut diamond with a table spread of
57% and a girdle thickness of 1% as a function of the crown angle and the pavilion angle. The
distance between the photoreceptor and the diamond is 60 cm. The plot is based on the image
observed by photoreceptor. The diamond is oriented so that the table looks towards the
observer. The larger the leakage value plotted, the stronger the leakage effect and the lower the
quality of the diamond.
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Plot 2. Light leakage through the table of a round brilliant cut diamond with a table spread of
57% and a girdle thickness of 1% as a function of the crown angle and the pavilion angle. The
distance between the photoreceptor and the diamond is 60 cm. The plot is based on the image
observed by the photoreceptor. The diamond is oriented so that the table looks towards the
observer. The larger the leakage value plotted, the stronger the leakage effect and the lower the
quality of the diamond.
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Plot 3. Adapted leakage calculated for the table of a round brilliant cut diamond with a table
spread of 57%. The position of the stone is static; photoreceptor.
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Plot 4. Adapted leakage calculated for the crown of a round brilliant cut diamond with a table
spread of 57%. The position of the stone is static; photoreceptor.

When studying the effect of light leakage, an inversion function was introduced, which
1s required to adequately take into account the leakage during the geometric averaging.
So, the stronger the leakage, the smaller the leakage measure supplied to the averaging
procedure. Only in this case the geometrical averaging will cull out those stones
showing strong leakage of light. Another purpose of using the inversion function is
correct normalization of the leakage value with respect to the Tolkowsky's cut
parameters. The leakage value for these parameters should be 1. Otherwise, a
mismatch arises between modeling light return and other effects, violating the resultant
brilliance function that takes into account both the brilliance and effects.

We propose to refer to the value of leakage, obtained with the use of the subjective
grading and inversion functions, as the adapted leakage.

11.3 Stereoview: Stereovision and evaluation of leakage

The human nature of seeing is stereoscopic. When we look at an object by two eyes,
each eye sees its own picture, and these pictures are different one from another.
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The flat image of adiamond in  The same diamond observed = The same diamond observed
the face-up position. This is by the left eye by the right eye
the way as a photo camera
sees

Human brain transforms two pictures into stereoscopic one. How does it happen? Is it
correct that the brain observes the same picture as the photo camera does? Actually
work of the brain on the creating of one stereoscopic image from two initial ones is not
a simple averaging of two pictures. The image in the brain can be absolutely different
from the average picture seen by the right and left eye correspondingly as well as from
the image seen by the «photoreceptor» where the image is the result of observation
along one direction.

Considering this phenomenon in application to the leakage of light in diamonds, we
face the task how to evaluate areas in diamonds, in which one eye sees the leakage and
the other eye does not. In other words what will be in the human brain when one eye
observes the white area while the other eye sees the dark one. In this case the human
brain will see the white area. When at least one eye sees leakage then the resulting
image is also percepted as leakage. For the white background the situation is opposite -
the brain feels the black section as the result of superpositioning two pictures.

Another consideration is the case of partial leakage areas in a diamond. On the figures
shown below there's a partial leakage under the table seen by the right and by the left
eye correspondingly in the «Leakage» model of illumination:

Human brain transforms two pictures into stereoscopic one. How does it happen? Is it
correct that the brain observes the same picture as the photo camera does? Actually
work of the brain on the creating of one stereoscopic image from two initial ones is not
a simple averaging of two pictures. The image in the brain can be absolutely different
from the average picture seen by the right and left eye correspondingly as well as from
the image seen by the «photoreceptor» where the image is the result of observation
along one direction.

Considering this phenomenon in application to the leakage of light in diamonds, we
face the task how to evaluate areas in diamonds, in which one eye sees the leakage and
the other eye does not. In other words what will be in the human brain when one eye
observes the white area while the other eye sees the dark one. In this case the human
brain will see the white area. When at least one eye sees leakage then the resulting
image is also percepted as leakage. For the white background the situation is opposite -
the brain feels the black section as the result of superpositioning two pictures.
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Another consideration is the case of partial leakage areas in a diamond. On the figures
shown below there's a partial leakage under the table seen by the right and by the left
eye correspondingly in the «Leakage» model of illumination:

Picture for the left eye in the «Leakage» Picture for the right eye in the «Leakage»
illumination illumination

The average picture: week partial leakage The result of stereo effect calculation:
under the table moderate leakage under the table

Literally all the modern conceptions of the diamond cut investigations will bring to the
conclusion that the result leakage through the table is negligible for this diamond. It
can be shown in the Firescope or in the «Leakage» illumination for the average
position of the stone.

Taking into account stereovision effect lets us conclude that the result leakage seen by
the brain through the table will be more considerable:

These examples show the work of stereo mode applied in this software. It evaluates
the leakage of light from the point of view the real observer - the human head with
stereovision.



169

() 7] == o e e 1 e e e e s e e s 1

11.4 Taking into account the features of human perception

The necessity of taking into account the psycho physiological factors of human
perception of the appearance of a diamond has changed the modeling methods used in
gemological studies. In particular, a number of special functions, such as subjective
brightness, subjective grading, and weighed geometric average, have been introduced.

Subjective brightness function

If an observer is provided with a number of grayscale color samples and asked to
select such a gray tone that equally differs from white and from black, he faces a
considerable difficulty, because estimating the relative value of two considerable color
differences is based solely on a subjective impression. However, the required gray tone
can be determined by averaging the subjective estimations of a few observers. Then,
the same method can be applied to the two color ranges obtained (the first is from
black to middle-gray; the second is from middle-gray to white). As a result, a uniform-
contrast scale of luminosity (subjective brightness) can be built. This was one of the
methods used to define a grayscale in Munsell's color space. One of the first formulas

to determine this scale was the square root of the brightness (intensity), ¥ = VY It is
worth noting that a power law is suitable not only for defining subjective visual scales,
but also for describing the human perception of sound intensity and some other
characteristics. In other words, to make the human perception twice stronger, the
intensity of the external action should be increased 4 times. In 1964 CIE approved a

cube root formula, ¥ = 25-4F ~17which well fits the Munsell's square-root luminosity
scale for Y ranging from 1 to 100. These formulas do not take into account adaptation
of the observer's eye to the background. At the same time, the background level
strongly affects the subjective brightness of an object. You may feel it by comparing
two gray squares of the same intensity, surrounded by a black and a white background.
On the basis of experimental results obtained by Kaneko, Takanashi, and Semmelroth,
it has been shown that the following formulas are more adequate for calculating the
subjective brightness of an object, depending on the background level:

the object; Y is the intensity (luminance) of the object;

{F’- UMY T T2 where V is the subjective brightness (or luminosity) of
V-y"-Hy-¥ n). ¥ < ¥as- YBG is the intensity (luminance) of the background that
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surround the object; m, n, and k are coefficients that determine the relative
contributions of human stimuli. It is empirical fact that the most appropriate values of
the latter coefficients are the following: m=0.4, n=0.2 and k=0.65.

We used a slightly modified version of the above formulas to estimate the brilliance of
a diamond and leakage of light in it.

Subjective grading function

People usually grade various phenomena using a discrete set of categories (such as
«bad», «good», «perfect», etc.) rather than percent scale or another continuous
measure. It can be said that people have natural bias towards discrete grading of
phenomena, even if the physical characteristics of these phenomena change
continuously. That's why we have introduced a so-called three-step Grading Sigmoid
as a measure of human rating of phenomena studied. The conventional sigmoid
function often used in mathematics (see the plot below) represents only two levels,
while people use at least three levels to grade events. So, we had to slightly generalize
the sigmoid function for our purposes.

s | f(x)= %

| l+e

om

-3im -Z2mM i 0om 1im Zm 3m

Weighed geometric average function

When modeling a grading procedure of a cut diamond, it is not enough to take into
account only a single static position of the stone. This is because a real observer would
view the diamond from different sides. Therefore, we performed all the necessary
computations for 15 orientations of the stone (it was rotated by 30 degrees around its
axis) and then used weighed geometric averaging. The latter procedure reflects human
perception more adequately than arithmetical averaging does. The geometrical
averaging takes into account two key features of human perception.

The first feature is highlighting some bad views of the stone under study. This means
that if the observer notices a bad perspective while changing the stone orientation, the
negative impression may last even after the perspective is changed to a more
advantageous one. The human perception tends to grade this stone as bad. So, the
geometric averaging makes it possible to adequately grade those stones looking bad in
some orientations and prevents the negative rating from being compensated by
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advantageous perspectives. Such compensation may easily occur if one uses
arithmetical averaging.

The second key feature of human perception is that when grading a stone the observer
pay more attention to the crown up position. The larger the deviation of the stone
orientation from the position when the crown looks exactly towards the observer, the
less the subjective weight of this orientation in overall grading. Therefore, we made the
geometric averaging weighed by taking into account the deviation angle of the
diamond from the «crown towards the observer» orientation. The resultant averaging
function looked as follows:

1

cos(a; )

2
fe ="

11.5Bkrilliance

Below there are all definitions of Brilliance that we could find so far (1), our
considerations why so many definitions do exist (2), and two definitions of
«Brilliance» that match our understanding of this phenomenon (3). This material is a
part of our future article devoted to Brilliance and we will be grateful if you share your
considerations, concerns and comments.

Definitions of Brilliance

e GIA Diamond Dictionary, 3rd edition: Intensity of the internal and external
reflections of white light from the crown of a polished diamond or other
gemstone. Hardness, refractive index, reflectivity, polish, luster, and
proportions all affect a gemstone's brilliance.

e Diamond Grading ABC by V. Pagel-Theisen, 11th edition: External brilliance -
luster, produced by reflection of light on the surface of the facets; Internal
brilliance - refraction and total reflection of light on the pavilion facets;
Dispersive brilliance - splitting of scattering of light into its spectral colors =
the dispersion which evokes the «fire» or «life» in a brilliant; Scintillation
brilliance - the «sparkle» of the stone when moved, caused by light reflections
of the light source.

e Dodson's definition (1978): A measure of the light that, entering the crown of
the stone, is scattered out of the crown facets.

o «Professional Jeweler» (July 1998) Light Return / Brilliance. The amount of
light returned to the eye, or brilliance, depends on how well the diamond in
question reflects and refracts light. This includes dispersed wavelengths, which
are reflected from the internal surfaces of a diamond and returned to the eye.

e http://www.pricescope.com: Brilliance is the most important feature of a
beautiful diamond. At the simplest level, brilliance is reduced if light leaks out
the back of a diamond. In a more complex analysis, the direction that light
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enters and leaves the top of a diamond becomes very important. A very deep
pavilion diamond returns light straight back to the viewer, so in fact when you
look face onto the table your head blocks the light and the diamond looks dull.
Some diamonds that are too shallow suffer a similar problem (with a different
cause).

Discussion

It is well know in gemology and trade that the diamond appearance is described in
terms of Brilliance, Scintillation and Fire. These three parts describe the diamond
appearance completely.
Literature review and comparison of trade opinions show that the «Brilliance» term is
not clearly defined and there is no one generally accepted definition.
Probably about 50 years ago the word «Brilliance» was used as ultimate description of
the diamond appearance. At that time it was a synonymous with «Beauty». Evolution
of ideas was leaded to separation of «Fire» as a characteristic of colored part of
Brilliance and after that to separation of «Scintillation» what characterized a moving
diamond. All that remained after separation of these two properties is known today as
«Brilliance».
At present time there are three different ideas of brilliance:

1. Diamond beauty (as 50 years ago);

2. Diamond beauty minus Scintillation minus Fire;

3. Light Return (sometimes including external luster or sometimes taking into

account internal reflections only).

Here we are posting two following definitions of «Brilliance» for
your suggestions

First definition

Brilliance is the characteristic of a diamond, which remains when we «take» all its
appearance and «subtract» Scintillation and Fire. The human eye will see Brilliance as
combination of white, gray and black zones for motionless diamond (i.e. colored zones
are eliminated).

Second definition

The phenomenon called Brilliance consists of two parts. The first one is based on
comprehension of primary / initial / incipient brightness and contrast of diamond
image (motionless photo-shots taken from different positions). The second part
consists of posterior / subsequent traditional comprehension of some phenomena as
negative or positive (like «Fish-Eye», «Nail Head», «Leakage», thick girdle, symmetry
deviations, Tolkowsky pattern, «Ideal Cut»).

This second part appeared due to attempts to grade the first part of Brilliance and to
interpret it by viewing many diamonds. And nowadays the members of the
contemporary market have in their memory a set of standard images, which people
have already associated with positive or negative emotions.



173

() 7] == o e e 1 e e e e s e e s 1

Perhaps to evaluate Brilliance objectively the first part would be well enough, but it
would not be enough for a human subjective evaluation because a human mind could
hardly grade / calibrate it. It is easier for a human brain to grade / evaluate Fire of
Scintillation because under fixed illumination conditions one can easily count «two
flashes» or «four bright sparkles during motion» or «no one colored facet». Seemingly
the attempt to replace «Brilliance» by «Light Return» is bound up with the very need
to grade.

Comprehension of the first part of Brilliance depends on sex and age of people.
Comprehension of the second part of Brilliance depends on the environment / culture
where people grow. As a consequence the comprehension of the second part of
Brilliance will vary for different nations, times, social groups, etc. This phenomenon is
similar to tastes (like preferences of types of clothes, vine, women, men, cars, books
.... etc).

11.6 Contrast

This is an estimate of subjective perception of diamond’s picture in some lighting
surround by a human eye, namely is the image more or less “contrast”. It is essentially
the cumulative length of visible borders between differently colored zones on the
image multiplied by differences across these borders both in brightness and
chromaticity. Additional reduction of contrast is introduced to take into account the
low-contrast perception of very small details of an image such as very small virtual
facets that have no potential for our eyes to resolve sparkles or contrasting zones.

11.7 Dark Zone

Dark Zone is an estimate of size and the negative effect of dark zones seen within a
diamond. Dark Zones occur when we see parts of a diamond where we cannot see any
brighter lights in the surrounding space around the diamond. This part of space is
essentially when we can see through to the pavilion-side hemisphere, and the space
occupied by implied observer’s head and body. The lower the Dark Zone number of a
diamond the more probably it will look dark or have unattractive area for a typical
observer. Very small and frequent Dark Zones contribute to contrast, very large dark
zones detract.

11.8Fish Eye

Fish Eye is a reflection of the girdle on the pavilion facets visible in the face-up
examination of a diamond with a very small pavilion angle. It is one of the optical
effects like Kozibe, Nail Head etc. For example a round brilliant that needs more than
5° of tilt to see the girdle will be graded Very Good 1.00, and if the tilt is more than
0.1° and less than 5° it will be graded as Good 0.75. Less tilt than 0.1° receives Poor
0.50.


http://www.cutstudy.com/cut/english/comp/kozibe.html�
http://www.cutstudy.com/cut/english/comp/kozibe.html�
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12 Appraising diamonds quality and pricing diamonds

OctoNus Diamond Calculator has two major features that help to evaluate diamonds:

e Appraising diamond quality and quality of particular diamond parameters

(girdle size, pavilion angle, etc.)
e Pricing diamonds basing on price lists with discounts for diamond shape, cu
quality, color and clarity

By default, the DiamCalc does not display price. To enable or disable price display use
menu command View / Prices
There are several built-in systems of diamond grading («appraisers»): AGS, HRD,
GIA, AGA and Russian TU. Moreover, the data of appraisers is stored as a text and
can be edited, so you can change criteria of appraising diamonds or even add your own
grading scheme.
Price lists are also stored as a text, so they can be customized, including possible
discounts for diamond shape, color and clarity. Also, there is a free DBFCONYV utility
which provides a way to use Rapaport price lists with Diamond Calculator.
DISCLAIMER. The numerical representation of grading systems used by DiamCalc
is not an official data of the corresponding bodies. Although the data was intended to
describe HRD, GIA, AGA and Russian TU grading systems as precise as possible,
some ambiguities or differences with the official data might exist. OctoNus Software
recommends that you check appraiser data and modify it as necessary before using it
to grade diamonds for commercial purposes.
DISCLAIMER. The price lists supplied with DiamCalc are sample ones. Although
they are similar to real price lists used in the diamond industry, OctoNus Software
does not guarantee that you can buy or sell diamonds at the price that was calculated
by DiamCalc on the basis of the supplied price lists. OctoNus Software recommends
that you verify price list data and modify it as necessary before using them for
appraising diamonds for commercial purposes.
You can see «How DiamCalc grades diamonds» for exact criteria of diamond grading
provided by DiamCalc.
«How DiamCalc prices diamonds» explains how the price is calculated depending on
diamond color, clarity, shape and other parameters.

12.1How DiamCalc grades diamonds

When a diamond data is entered, DiamCalc uses a selected grading system
(«appraiser») to grade each diamond parameter according to tables below. Depending
on parameter value, it is given a grade (different grading systems have different quality
groups). Then the quality of the diamond cut is calculated as the worst of quality
groups of all individual parameters.

This data is contained in Appraise.txt file in the folder where DiamCalc is installed.
There are two kinds of data tables: appraiser tables and translation tables.

Appraiser tables show how each individual parameter is graded. They contain
following columns: parameter name, as it is listed in Appraise.txt file; the meaning of
the parameter; and one column that lists a range of that parameter for each quality

group.
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Translation tables give a numerical equivalent for quality groups of some parameters,
for instance, they could define a «thick» girdle as having size between 4.75 and 6.25
percents of the diameter.
Tables are ordered by grading system, then by cut. The following systems and cuts are
implemented:

e HRD system: Brilliant cut;

e GIA system: Brilliant cut;

o AGA system: Brilliant (different tables for diamonds less than 0.5 ct or 0.5 ct.

and more), Pear, Heart, Oval, Marquise, Prince, Emerald and Radiant.

12.2How DiamCalc prices diamonds

DiamCalc can estimate a price of the diamond taking into account the mass of the
diamond, its cut, color, clarity, quality of cut and a user-defined discount.
The following method is used:
e Base price per carat is calculated with price lists using mass group, cut, color
and clarity.
e A discount for cut quality is taken (cut quality is determined by «DiamCalc
Appraisers Descriptiony).
e The final price is calculated on the basis of base price per carat, mass, discount
for quality of cut and user discount.
Price lists are stored in text files. The main file is Price.txt which is located in the
folder where DiamCalc is installed. The shipped version of Price.txt file does not
contain price lists itself, but rather has references to OctBrill.txt file (it is located in the
System subfolder and lists prices for Brilliant cut) and OctPear.txt file (it is also in
System subfolder and contains prices for Pear cut).
Price.txt file also specifies that the price for diamonds of other shapes is a half of the
price of the Brilliant cut diamonds with similar other parameters. For the details of
individual file formats, see the links below. Note that there are three price list files in
the shipped version of the software (Price.txt, System\OctBrill.txt and
System\OctPear.txt), but formats of the last two are essentially the same.
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13 Creating diamond reports

13.1Creating Diamond Grading Reports

Diamond Calculator can create a diamond grading report. This feature requires that
MS Word 95, MS Word 97 or later is installed. To create a report select in menu
command File / Report (Export to Word).... MS Word will be started, and a new
document created. You can view the report or print it from Word as usual. A report
describes cut, proportions and contains a schematic image of the diamond.

DIAMOND grading
REPORT
Eeport Mo,

Shape: ise

Welght : 1.61 o Cronam Hedght 14.00 %%

Dt jos : Mlax. 13 .20 Mim 6.00 x Dep. 3.67 marn Cronem Srsle 3500 °

Total Depth 6122 M Pavrilioh Heigkt 43 .46 0%

Table 60.00 oy Darilicn Angle 41.00 ¢

Girdle thidawess Fhily Thidk

Caalet.

CUTTING/FPROPORTIONS GERADE: 2B

according to L0A appraising syster.

LA COLOER: B
[plEJPlG|B]L1]JJEILIMIN]O]P|QJRIS[TJU[VIW] X Y] 2 |
[Cobde | Feetohdes | Pighey daal | Ve g Yelbw | LEE T

Gls CLARITY: 5T

[ vy | YYa r‘T Vs H 1l 1 1 I
Lahoratory Director
Drate: Septeraber 10 1999
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13.2 Creating reports for scanned polished diamonds

The DiamCalc allows to make reports for 3D models obtained by Helium or Sarin
scanners

The OctoNus Helium software can export 3D model of the scanned diamond and its
parameters to the DiamCalc’s DMC file. DiamCalc can read such files and display the
scanned model and its parameters. DiamCalc can generate the same reports of scanned
diamond as Helium by using data provided by the Helium. For more information about
Helium please visit our web-site: http://www.octonus.com/oct/products/helium/polish/

Step-by-step instruction

To make report for scanned diamond follow the instruction:
Import model
Set cutting type
Specify facet types
Calculate report parameters
1. Make report

Step 1. Import model

1. Locate file with 3D model in your computer. This file usually has MMD, DMC
or SRN extension.
2. Import this file into DiamCalc. There are several ways to import the model.
e Use menu Cut/ Import cut / from Sarin SRN file or ..Helium MMD
e Drag MMD, DMC or SRN file from Windows Explorer into the DiamCalc
window.


/oct/products/helium/polish/�

3. DiamCalc window will look similar to this.

F& samplesarinModel.dmc - DiamCalc

Options  Cut  Gem material  Help

Flle Wiew

16 | -|@ls |

\iﬂﬁebv@i/

ﬂ Angle,® ,ﬂ

| &lw|®|e|

Far Help, press F1

=10l x|

Parameters quality 2 Appraiser
A AGS_2005 2

Fropartions ]Advancad] Advanced 2 | Cut Quaity |

Shape and cut

Diameter [ava) WJJ Step

Tatal depth W ‘7 Ji‘

Crown heighifmax) [15.4% 4|+ Fine Raugh

Pavilon depthimas) [421 % 4|+

Distance cm to pay Wﬂj

Tableofiset  [00% | <[

Table offset ' WJJ Batter group

Culet alfset % [oo% || [EEshned G

Culet offset Y [00% 4| | _Advancededi
Map

Spread | 0.08ct[8%]

Cerat weinht 0860t <[ 2

Rotate:
diarnond

[@ & o] 2]

DMC(472 x 641); AWI(46 x 640) UM

The button Scanned reports... becomes enabled. Press this button.
4. The new window Scanned model reports opens

7 Scanned madel reports

Yiew

For Help, press F1

=1ol x|

Cutting type

|Unknown ﬂ

Facets types

I Edit facet types Facets \ Tier No 1 2 3 4 5

Favilion main
Paviion lower | [
Pavilion comer | [0

Crowerrupper | [ I I I N
Crovin comer

Crownstar | [ Gide [
Knife B Table [ ]

|| Cuet [ |
L] Caviy (I

Expert name
Fieal weight

iy i e |||
Urnknown

Extra parameters

Calculate report parameters Date

Report templates

Stane |0

Model name

Open RTF | print RTF | open HTML |

ort for rectangular fancies
Full color report For rectangular Fancies
Full B2 report for semi-polished rectangular Fancies
Full color report for semi-polished rectangular Fancies

Make report Close window

NUM
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Step 2. Set cutting type

Choose correct Cutting type in the drop-down list of cuttings:

— Cutting type

LInu:uwn j

Prircess
— [Marquize
Qval
Pear
Ermerald
Step cut
Agian star
| Inkriomwin

Note. There are different sets of report templates for different cuttings. The list on the
bottom of the window will show templates available for the selected cutting:

— Feport templates

Open RTF | print RTF | open HTML |

8-Facet report For round brilliank

Full Bt report For round brilliant

Full color report, for round brilliant

Tllustraked Bed repart For round brilliank
Tllustrated colar repart for round brilliank
Standard report For round brilliant

Full B report For semi-polished round brilliant
Full calor report For semi-polished round brilliant

bl ake report | Cloze windnwl
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Step 3. Specify facet types

1. Now you need to specify types of each facet so that the software will be able to
calculate stone parameters. Check the checkbox Edit facet types. As it is the
first time when you begin to edit facet types on this stone the DiamCalc will try
to detect facet types automatically (the same is done when you press button
Run auto detection now). The DiamCalc window will look similar to this.

;f- Scanned model reports ;Iglil
iiew
— Cutting type
[ itiant =
—Facets type:

¥ Edit facet types [Pt it

Press left mouse button on
facet to change facet type

Pavilion main
Pavilion lower
Pavilion comer
Press right mouse buttan on | Crawn main

facet to set the current color | 0o 0 upper

Press left mouse buttan o | 51290 comer
color bowes to set the .
T ey Cm.wn star N Girdle
Knife Table
Run auto detection now il CUIEfI
Unknown Cavity -

—Extrap

Stone 1D I Expert name
Iodel name I Fieal weight

Calculate report parameters | Date

—Report templat

0pen RTF | print RTF | open L |

-Facet repart For round brilliant

Full B report for round brilliant

Full color repart for round brilliank
Tllustrated Basw report For round brilliant

Ilustrated color report for round brilliant
Standard report for round brillant

Full B&w report for semi-polished round briliant
Full color repart for semi-polished round brilliant

Make repart | Cloze windowl
For Help, press F1 [Type: Crown main |Slope: 33.64%; Azimuth:  5.04° UM v

2. The current version of DiamCalc detects automatically types of all facets only
for Round Brilliant cut. Processing of other cuts is not implemented yet and
they are treated as semi-polished, i.e. only the basic facet types are detected
(Main Crown, Main Pavilion, Girdle, Table, Culet). You will need to adjust
types of other facets manually.

3. Verify that all facets are colored correctly and adjust colors where necessary.
Refer to sample stones included with DiamCalc to see how different cuttings
should be colored. Rotate the model to check all facets visually. Pay attention to
numbers drawn above color boxes. They show the quantity of corresponding
facets on the model. Make sure that there are no facets marked as Unknown. If
you find it difficult to specify facet type mark it as Additional.

4. In the window with the model left mouse button rotates the model, right mouse
button moves the model, mouse wheel changes zoom. When the mouse pointer
hovers over the model facet you can see its type (if it is colored already) and
angles of inclination in the status bar of the window.

5. If checkbox Edit facet types is checked you may select facet types in two ways
and change types of facets on the model.
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e To select facet type you may use the table of color boxes. Press left mouse
button on the color box that represents the necessary facet type. It will
become selected (it will be drawn sunken). Then press left mouse button on
the model facet and its type and color will be changed to the currently
selected.

e On the other hand, you may choose the facet type by clicking right mouse
button on the colored facet and the currently selected color box will switch
to the color of this facet.

e Color boxes in the table show the quantity of facets of the given type. It may
be useful as a quick check, e.g. it is known that the full round brilliant cut
should have 8 main facets and 16 halves.

Once all facets have correct types uncheck the checkbox Edit facet types to

prevent accidental changes.

Enter values for extra parameters that you need: Stone ID, Model name, Expert

name, Real weight and Date.

Step 4. Calculate report parameters

L.

2.

Press button Calculate report parameters. DiamCalc measures stone
parameters based on the Cutting type and facet types that you provided.

In order to see the result, choose tab with report type: Open RTF, Print RTF,
Open HTML. The Open RTF and Print RTF options require MS Word
installed to work correctly.
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Step 5. Make report

1. Select template in the list and press the button Make report
2. See example of the Illustrated color report for round brilliant

DIAMCALC ILLUSTRATED REPORT Parameter Avg !‘ Min Max Dev Cur Sym 1 2 3 4 5 & T ]
Palished Brikant Dharmles mim 4777 |dTed 4794 062% ENG EX A783 14770 J4776 (4775
Crown angle, * v I 1255 15 ] VG 2al (WAL (04 [M05 3244 (324 |82 |58
Pawlion angie * 62 |M\EY 41 47 164 NIA VG 4030 1409 |396] (4012 J4071 |4135 (4147 Ja104
Modal Simpla "otal haighni, % T | TUA
Expert name Makoed AG, Caown herght, % 1038 1232 194 NA KiE] 1232 112193 [1154 [1077 |03 1045 [1059 1158
Repor date 0F 09 2006 Pavlion depth, % azaa | anes 4368 am [} FR A1EE |4067 |4195 |42B7 |4348 |4368 [4305 |4218
Real weight, t Tabls, A (o - I EX B107 [E41E (414 [E3BL
Calculated weight, o 0. 0I5 Culat [LEx] 103 [ m ENVG EX
Measuomonts, mm 4777 (47644 724) u 2717 D19 Girdle Bazel, % 147 19% 116 [£1] WA EX 143 116 1% 176 135 1.5 117 170
Sproad 003 1, B38% Girdle Bore % 291 3BR 1 & o« VG FE] 347 344 163 368 291 344 173
Gidle Valley,% |32 |-380 |29 [oe9 A ExX R A Bl el R B
Averags vaktes, mm : a6 |60 |20 |2s |3a |3 306 |ape
Star 5839 “.vlLIl B315 14 HB5 |57B4 |B0E]3 |59.79 |6315 |[B0X% |57 78 |S4n
Total Crown | Palion Tahla Culet Girdle Lippes ratwn, % 4161 14599 kY- -3 ks = 453 4216|3837 (41 'ﬁ_ A5 |3974 |40 dﬁq‘?
haight heaght depth Eezal | Hone | Vallay Star angle, * 16879 17 63 19 85 Fiil (1] 1932 (1937 (1920 (1860 J1763 [1830 [1804 1985
- P s F 1% . Uppes girdle. n - a0 B |3¥X |36 (403 L0188 |30 |3 |00
217 Ex - 2007 ate0 0025 ".lﬂ?n| 'J|?9| 0157 angle, * kL) k:¥-cf 41 2: [ :?03 ﬁ?? j}% 18?1 ﬁg? ﬁg; iﬁ‘% "Pg'z,
Twes gutie w0 7 5 = 058 3 152
Halws.gam‘.‘n 'J h= 054 24 12 I ve 4179 (4270 (42799 4244 (4204 |4204 |41 80 [41.35
Twast, * 138 003 k1] EE] VG Il'nl 073 054 200 EX 0/ 003 319
Crown height, mm | 0538 0 45 =] [i{i°E] 058 0580 |0551 [0515 J049% 0499 [06TF |0&863
Pabon depth, mm | 2 (127 1.943 2087 0144 . - 1990|1543 (2004 (2046 J2077 2087 [205/ 12015
Table, mm 3.060 3.050 4.064 oS - - 3061|3064 (3064 | 3050
Culet, mm G0z [ool7 (000 |aoi |- :
Girdle Blazal nm 0070 005 085 008 . - L0068 [ 0055 | 00894 [ 0084 [ 0065 [0060 [ 0056 |00
Girdle Blongmm 0138 0176 0 080 0095 0141 |.0163 |0164 0080 | 0176 |0138 0164 |-0083
o . - 5 0143 | 0141 | 0163 | 0169 | 0164 0164 [ 0153 | 0145
bt ol o N okt Evelfcdll e 076 0101 10138 |.0ve0 {0164 {0171 {0146 los

Masisamont a6 par Octoliss heary:

Coownangie ¥ [3034 [5i60 [334F [0ks T (353 T35 [5ia | I I 1
Fawihon angle *_ |4067 |a0%3 |88 |03 |- T 06y [dnB2 [d05s [danea | T T T
Fish eve eflect, * 353 [] - Extia Facel fat TVes @1

Culet 1hipuigh Cromn Bzel_~ K] EVE Girdlo to MIC mm (0019

P meten, 1 1 L) 4 L] L I

Py, azimuting desistion from ides| 000 009 oy 1 1 0.3 |04 (003

Crown aming devisbon from ides | 004|001 | 090 | 043 |-231 | 134 |08 |53
[ET BRI BT B EED TR

a7 |4 000|350 [om] A Fl ]
D% _|.a0f |37 | 078 0w | o |0 | e
a 00|19 |0A7 |60 D18 | 035|016 017

Apprarier tile GlA
Crverall cut quality A
Crverall syrenatry quality PR
Symmetry P — —
Palish B EF A2 OF W I OUF ST W LT S LT 1A U
Ceoler § Gl canbar Takie carder Palnt | Dug vy Hax Type

i Offset by table axks Crowm, 150 42 S gintin
Slwry Girdie-C uiet TE1 205 % 72 2 0012, mm Crown, noiches 0.4, Small T4 Fainting

Girdle-Table 1. 52033 % 0060 £ D001, mm Fwabon, © 0.30 -207

Floracomnis Tablo-Culst 2027, % (0087 20013, mm Pavilon, natchus 0.1, Abent (13

Report templates

The DiamCalc installation contains a set of report templates for different cuttings.
They are placed in the Reports subfolder. You may customize provided RTF report
templates in MS Word or create your own taking existing templates as examples (see
section Customizing MS Word report templates)

Note. MS Word report templates should be saved in RTF format. HTML report
templates also may be customized. Use your favorite HTML editor for it.

More examples of DiamCalc reports for scanned polished diamonds on the web-site:
http://www.octonus.com/oct/products/3dcalc/standard/reports-dc-rbc.phtml
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13.3 Customizing MS Word report templates

Several report templates in RTF format are included with the installation kit of the
DiamCalc software. Files related to the report creation are placed in the Report
subfolder of the folder where the DiamCalc software was installed. DiamCalc users
may take these templates and customize them for their needs or create new templates.

Using RTF report templates

The RTF file defines the appearance of the generated report. The main idea is that the
RTF file is a template for the report. During report creation DiamCalc software
searches the RTF file for specific bookmarks and replaces them with parameter values.
All available bookmarks are registered in the Full report. When you create the new
one report you can use any available bookmarks from the Full report. The list of all
bookmarks includes all parameters and pictures.

To see the list of all available bookmarks in a report RTF template file, to add and
delete them you may use MS Word. Open RTF file in it. To see list with all available
bookmarks in the template open window Bookmark from menu Insert/Bookmark:

Bookmark @

Bookmark name:

CROWN_AZIMUTH_DEY_IDEAL_DEG_6 ﬂ
CROWN_AZIMUTH_DEY_IDEAL_DEG_7 1
CROWN_AZIMUTH_DEY_IDEAL_DEG_8
CROWN_HEIGHT _CUT

CROWN_HEIGHT _Mna

CROWN_HEIGHT _MM_1

CROWN_HEIGHT _MM_2

CROWN_HEIGHT _MM_3

CROWN_HEIGHT _MM_4 ﬂ

Sortby: (@ Mame ( Location
[ Hidden bookrmarks

Add Delete ‘ Go To |
Cancel

All known bookmarks will be replaced with the corresponding parameter values. All
unknown bookmarks will be left intact. If some parameter value is not available, the
corresponding bookmark will be left intact. If you don't want to see some parameter's
value in the report, just remove the corresponding bookmark.

To find the bookmark you need to remove choose this bookmark from the list, mark it
and press button Go To. The cursor will place to the position with obtained bookmark.
Remove the bookmark.

To add a bookmark select the text, which will be later replaced with the parameter's
value and choose from menu Insert / Bookmark.... Write bookmark name and click
button Add. The bookmark will be added to the list. Choose from menu Tools /
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Options, select tab View and check the Bookmarks option in the section Show. All
existing bookmarks will be shown as square brackets right in the document.

]

Security l Spelling & Grammar l Track Changes }
User Information l Compatibility } File Locations }
Wiew l General } Edit l Print } Save }
Show
|v Startup Task Pane  |v¥ Smart tags [v windows in Taskbar
[v iHighiight! v animated text [ Field codes
[¥ Horigontal scroll bar Field shading:
[v Status bar [v “ertical scroll bar Wihen selected j
[v ScreenTips [ Picture placeholders
Formatting marks
[ Tab characters [ Hidden text
| Spaces [ optional hyphens

[ Paragraph marks | all

Print and Web Layout options
[v Drawings [v \White space between pages (Print view anly)
[ Object anchors [v “ertical ruler {Print view only)
[ Text boundaries

Cutling and Mormal options
[ rap to window Style area width: Ocm :

[ Draft font: | J | J
Ok | Cancel |

Note. All bookmarks in the DiamCalc RTF template file marked as N/A. It is easier to
edit the report template when all bookmarks are visible.

Word does not allow editing of bookmark names once they are defined. You may
delete the existing bookmark and create new. If you try to add a second bookmark with
the same name, the first will be deleted.

For example, the text in the file marked with the bookmark TOTAL_DEPTH MM
will be replaced with the total height of the diamond in millimeters. Make sure that all
bookmark names are written in capital letters. If it is necessary to put the same
parameter's value several times in the report, you may use the following technique.
RTF file can't contain two bookmarks with the same names, so add suffix COPY_N
to the primary bookmark's name, for example, TOTAL DEPTH MM _COPY 1.
Thus, both bookmarks TOTAL_DEPTH MM and
TOTAL_DEPTH_MM_COPY_1 will be replaced with the value of the same
parameter - the total height of the diamond in millimeters.

Make sure that you save the changed file again in RTF format.

DiamCalc may generate a series of pictures for the report. In order to insert a picture in
the report just add a corresponding bookmark to the desired place. It will be replaced
by the picture during report creation. The size of picture in RTF report may be
specified in MS Word. We usually create a table in the Word document and put the
corresponding bookmark within its cell. Then disable the automatic resize of the table.
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Table properties menu, Options button, clear check box Automatically resize to fit
contents. Then specify the Preferred width for the column and Specify height for the
row. Choose that the row height is exactly the desired value. With these settings the
picture will be automatically scaled by MS Word during the creation of report.

» Facets"heightsq

[ N/A= EIE NIA= L]
Pavilion-and-crown-views-of'the-diamond-with-indication-of-facets"-heights- (mm)= a

[ NIA= CE] NIA=R alo
Pavilion-and-crown-views-of-the-diamond-with-indication-of-facets'-heights- (%)= a

[ NIA= CE] NIA= aln
]

Pavilion-and-crown-views-of-the-diamond-with-indication-of-deviation-of -facets'-heights-from-the-average-values-(mm)=a

If you allow automatic resize for the table or put the bookmark not in the table, the
resulting picture will occupy the whole page.

Using initialization files

The RTF template files should be described in the corresponding initialization files.
Initialization files are plain-text files with the INI extension in the following format.
INI file consists of sections. A section in the initialization file must have the following

form:

[Section Name]

Keyl Name = string valuel
Key2 Name string value2

13.4 Customizing printing and viewing DiamCalc reports

All available reports for polished diamonds are listed in the menu Report of the
window Scan polished diamond. This menu has the following submenus: Print
Report, Open Report in MS Word, Export Report Data.

The content of these submenus is updated dynamically. It depends on available report
templates and the current cutting of the built model.

Helium software searches the Reports subfolder for the initialization INI files and
looks through all such files. Initialization files related to printing reports for polished
diamonds should have the following format.

[General]

ReportType=Pol ishRTF

VisibleName=<Submenu item name>
CuttingType=<Cutting type>

[FileNames]

TemplateRTF=<File name for the RTF template>
[Picture]

PicturelD=POLISH_MODEL_REPORT

Bookmark=<MS Word bookmark name>

X=<Angle of rotation around X axis in degrees>
Y=<Angle of rotation around Y axis in degrees>
Z=<Angle of rotation around Z axis in degrees>
InvisibleEdges=<The way of drawing invisible edges >
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VisibleSidesInColor=<The way of coloring of visible sides>
VisibleEdgesColorR=<The color of visible edges in RGB>
VisibleEdgesColorG=<The color of visible edges in RGB>
VisibleEdgesColorB=<The color of visible edges in RGB>
InvisibleEdgesColorR=<The color of invisible edges in RGB>
InvisibleEdgesColorG=<The color of invisible edges in RGB>
InvisibleEdgesColorB=<The color of invisible edges in RGB>
AspectRatioX=<Desired proportions of the picture>
AspectRatioY=<Desired proportions of the picture>

[Picture<N>]

PicturelD=POLISH_ANGLES_REPORT

Bookmark=<MS Word bookmark name>
PavilionView=<Pavilion (1) or crown (0) view of the stone>
PictureType=<The way of drawing picture>

Colored=<0 or 1>

FontSize=<Font size iIn percents>

AspectRatioX=<Desired proportions of the picture>
AspectRatioY=<Desired proportions of the picture>
[Picture<N>]

PicturelD=POLISH_SIDES_REPORT

Bookmark=<MS Word bookmark name>

Colored=<0 or 1>

PavilionView=<Pavilion (1) or crown (0) view of the stone>
PictureType=<The way of drawing picture>
Precision=<Number of digits after decimal point>
FontSize=<Font size in percents>

AspectRatioX=<Desired proportions of the picture>
AspectRatioY=<Desired proportions of the picture>
[Picture<N>]

PicturelD=PROFILE_VIEW_REPORT

Bookmark=<MS Word bookmark name>

Colored=<0 or 1>

FontSize=<Font size In percents>

AspectRatioX=<Desired proportions of the picture>
AspectRatioY=<Desired proportions of the picture>
TitleLengthGirdleFacet=<Title for Length Girdle Facet>
TitleDepthGirdleFacet=<Title for Depth Girdle Facet>

If value of the CuttingType key corresponds to the cutting type of the built model, an
item will be added to the Print Report and Open Report in MS Word submenus.
The Print Report command generates the report using the selected template, fills it
with report parameters and pictures and sends it to the default printer immediately. The
generated report will not be shown on screen. The Open Report in MS Word
command fills the report template and opens it in the MS Word. It is possible to print
the document or save it to file. Both of these commands require MS Word installed.

Keys of the [General] and [FileNames] sections

These sections are mandatory.
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ReportType: This key is mandatory. It should have the PolishRTF string for this type
of report.

VisibleName: This key is mandatory. The value of this key will be shown in the Print
Report and Open Report in MS Word submenus.

CuttingType: This key is mandatory. It identifies the cutting for which this report
template is made. Different cuttings may have different set of parameters and different
meaning of the same parameters. That is why it may be necessary to make report
templates for each type of the cutting. Helium supports the following cutting types:
Brilliant - for brilliant cut, FancyRound - for rounded fancies (marquise, oval and
pear).

TemplateRTF: This key is mandatory. It should have the name of the source template
file in the RTF format.

[Picture] section

These sections are optional and specify the attributes of report pictures that require
additional attributes. The number in the section name does not have a special meaning.
It just enumerates sections. Helium software supports up to 50 sections of this type.
PicturelD: This key is mandatory. It should contain the tag of the picture

POLISH MODEL REPORT or POLISH ANGLES REPORT or

POLISH_SIDES REPORT or PROFILE VIEW_REPORT written in capital letters.

The picture with the POLISH MODEL REPORT tag contains a simple model of the
polished diamond without inscriptions above it. Picture attributes allow to specify
whether to draw invisible edges or not, orientation of the model, color and aspect
ration of the picture.

The picture with the POLISH ANGLES REPORT tag contains a model of the
polished diamond with facet angles inscribed above the model. Picture attributes allow
to specify the orientation of the model, what angles to write, font size, aspect ratio and
color of the picture.

The picture with the POLISH _SIDES REPORT tag contains a model of the semi-
polished diamond with information about all facets inscribed above the model. Picture
attributes allow to specify the orientation of the model, what information to write
(angles / heights), precision, font size, aspect ratio and color of the picture.

The picture with the PROFILE VIEW REPORT tag contains a side view of the
model of the polished diamond with the values of basic parameters inscribed above the
model. Picture attributes allow to specify the font size, aspect ratio and color of the
picture.

Bookmark: This key is mandatory. It should contain the name of the MS Word
bookmark in the RTF template for the picture. All bookmarks should be written in
capital letters. During the report generation this bookmark will be replaced with the
picture.

X, 'Y, Z: These keys are optional. If such key is not specified it is assumed to be zero.
It is the angle of rotation of the 3D model around X, Y, Z axis in degrees before
making the final image. This attribute allows to create various views of the same
model.
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InvisibleEdges: This key is optional. It specifies the way of drawing invisible edges of
the 3D model. Possible values are: 0 - invisible edges are not drawn, 1 - invisible
edges are drawn without refraction, 2 - invisible edges are drawn taking refraction of
the light into consideration. If this key is not specified it is assumed to be equal to 1.
VisibleSidesInColor: This key is optional. It specifies the way of coloring of visible
edges. Possible values are: 0 - black and white scheme (for example, extra facets will
be drawn in gray color), 1 - color scheme (for example, extra facets will be drawn in
blue color). If this key is not specified it is assumed to be equal to 0.
VisibleEdgesColorR, VisibleEdgesColorG, VisibleEdgesColorB: These keys are
optional. If such key is not specified it is assumed to be zero. They specify the RGB
color for drawing visible edges of the 3D model.

InvisibleEdgesColorR, InvisibleEdgesColorG, InvisibleEdgesColorB: These keys
are optional. If such key is not specified it i1s assumed to be zero. They specify the
RGB color for drawing invisible edges of the 3D model.

AspectRatioX, AspectRatioY: These keys are optional. If such key is not specified it
is assumed to be zero. They specify the desired proportions of the generated picture. If
the actual proportions of the picture differ from the specified, blank margins are added.
PavilionView: This key specifies the orientation of the model. Possible values are: 0 -
crown view, 1 - pavilion view. If this key is not specified it is assumed to be equal to
1.

HidtiereEypeisTMGIKSHspadiidsEle REP ORAratveéngpbssibiduvalues for this parameter
are: 0 - invisible edges are drawn taking refraction into account, slope angles of main
facets are written near facets; 1 - invisible edges are not drawn, slope angles of all
facets are written; 2 - invisible edges are not drawn, azimuth angles of all facets are
written; 3 - invisible edges are not drawn, deviation of slope angles from the average
are written; 4 - invisible edges are not drawn, deviation of azimuth angles from ideal
are written; 5 - invisible edges are not drawn, slope angles of main facets are written
near facets together with the maximum inscribed circle and section of the model with
the plane in which the circle lies; 6 - invisible edges are not drawn, slope angles of
main facets are written above facets together with the maximum inscribed circle and
section of the model with the plane in which the circle lies. If PictureID is
POLISH SIDES REPORT then possible values for this parameter are: 0 - slope
angles of all facets are drawn; 1- azimuth angles of all facets are drawn; 2 - heights in
% of all facets are drawn; 3 - heights in mm of all facets are drawn.

Colored: This key is optional. Default value: 0. The program generates black and
white pictures if it is 0 and colored otherwise.

FontSize: This key is optional. Default value: 100. This parameter adjusts the font
height on the picture. It specifies the ratio between desired and default font size. For
example, if FontSize=200, all text on the picture will be twice higher than default.
Precision: This key is optional. Default value: 2. This parameter is applicable to
pictures with PictureID=POLISH_SIDES REPORT. It specifies the number of
decimal digits used when writing facet angles or heights.

TitleLengthGirdleFacet, TitleDepthGirdleFacet: These keys are optional. They
specify the text that will be written on the picture above the corresponding parameter
values. When the font size is large the default text may appear too big to fit the picture
and you may want to change it.
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14 Diamond Calculator FAQ

14.1 | can not make a change of 1/10 degree while modifying ASCII
file. Is there a way to refine the change?

You may enter the desired value directly. Press Enter to apply the changes.

14.2How do | place a movie recorded by the DiamCalc on a web
site?

The DiamCalc allows exporting of the generated movies into common AVI and
QuickTime format. Moreover, during export you may choose the desired codec from
the list of codecs installed in your system for encoding your movie. Thus you may
share your movies with everyone through your web site. If you want the movie to play
directly on your web-page without explicit download of the file you may convert AVI
file into animated GIF format with third-party programs. In this case we recommend
saving the source AVI file without compression to avoid artifacts caused by loss
compression.

14.3 How can | make fancy color photorealistic pictures with
DiamCalc?

The DiamCalc allows to select from two predefined colors (choose menu item Gem
material / Standard types), but you may enter arbitrary absorption spectrum (Gem
material / View / Modify properties). In the Gem properties on the General tab
click the Add button. This will add an Absorption tab that allows to specify the
absorption spectrum. You need to know absorption characteristics of your stone to get
accurate results.

14.4 What is spread?

The spread is parameter showing the difference between the weight of the given
diamond and the weight of the standard diamond. The standard diamond has the same
area as the given diamond but Tolkowsky proportions with the medium girdle
thickness. The spread parameter tells you if your diamond looks more or less massive
than it really is. The spread parameter also works with fancy shapes comparing them
with round standard diamond. The spread indication is available only in the registered
version.

14.5What is AGS spread?

NW = C (6.47 / D)’

C - weight of diamond (ct)

D - diameter of diamond (mm)

6.47 - diameter in mm of diamond with weight 1 ct and Tolkowsky proportions
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14.6 What is gamma correction?

As human eye perception of the brightness is not linear with the light intensity (in fact,
it is close to Gamma function) the modern monitors use the nonlinear pixel
brightness to compensate this behavior and let the human to see computer colors
having uniform brightness. For the most monitors the factor of that compensation
(gamma) is about 2. For this case gamma correction in the DiamCalc should be 0.5.
However, it may differ for different monitors (particularly it depends on the monitor’s
control settings and settings of the video adapter driver), so you may adjust this
parameter in the DiamCalc. We are planning to add a utility letting the user to define
and adjust this value looking at test pictures in the future.

14.7 What is the accuracy of the DiamCalc mass estimation?

For convex shapes it is completely accurate. However, you should mention the
following things:

e In order to estimate the stone weight correctly you have to know the exact value
of specific gravity of the gem material.

e The real stone always slightly differ from the model that was used for cutting
because accuracy of cutting process is limited (another reason - the real stone
can have extra facets or omitted facets especially on the girdle).

If you have suspicions about specific file then you may send to us this file and your
suspicions and we will analyze it.

14.8 Why does the DiamCalc valley girdle measurement produce
negative values for very thin and extremely thin girdles, which
does not match any charts?

The charts usually contain bezel girdle measurement and DiamCalc takes it for a basis,
while valley girdle measurement is calculated using mathematical model of the
brilliant cut. An average stone with regular brilliant proportions has a valley girdle
about 1.6-1.7 less than bezel girdle. Of course, the real stone can't have negative
measurements, but DiamCalc doesn't discard negative results of computations in order
not to lose information (to indicate how really thin it is).

14.9How to open GemCad GEM files in DiamCalc?

Unfortunately, the format of the GemCad GEM files is not open, but you can load
them in GemCad and then save in ASCII format. To import GemCad ASCII files use
menu command Cut / Import cut / From GemCad ASC file.
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14.10How can | contact the DiamCalc support?

If you have any problems with the DiamCalc or have any suggestions for its
improvements you may always send a message from our web-site:
http://www.octonus.com/oct/support/SubmitTicket.phtml
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15 DiamCalc versions history
15.1DiamCalc 3.0 - August 3, 2007
1.

New features in the photorealistic rendering mode

Light bloom or flare effect

Lighting with external high dynamic range panorama (HDR)
Lighting with generated panorama (zones and light sources)

Paper sheet environment
Observer model

Bloom effect

The bloom or flare effect produces fringes of light around very bright objects in an
image, as stressed by the red squares in the actual rendering screenshot below:

The physical basis of bloom is
that lenses (including those in our
eyes) can never focus perfectly in
the real world. Under normal
circumstances, these focus
imperfections are not noticeable,
but an intensely bright light
source will cause the
imperfections to become visible.
As a result, the image of the
bright light appears to spread
(bleeds) beyond its actual
borders.

Depending on the background

. colour or shade, the bloom can

appear to extend outside the
edges of the diamond.

Lighting panorama with high dynamic range (HDR)
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A lighting environment can be defined by a high dynamic range panorama (also
referred to as HDR panorama). Luminance or radiance observed in the real world can
usually be stored in special high dynamic range images that correspond to actual
physical values. This additional information makes high dynamic range images that
are different to traditional digital images that may appear on a monitor or on a paper
print. For example in the photo image above the bright parts of the sky radiate much
more light than is seen in a regular photograph, and such intense light sources can
create a bloom or flare in a gemstone.

Lighting with generated panorama (zones and light sources)

Panoramas with different light sources can be generated by specifying the size and
quantity of light sources.

Panoramas with colored zones (up to 8 zones) can also be generated.

A panorama for the «Office» lighting environment can also be generated.
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Paper sheet environment

A paper sheet can be rendered either using an
external texture or one that is a generated in
a grid-style. In the latter case, you can
customize grid settings, paper color, size and
other options.

Observer model

DiamCalc 3.0 supports a 2D observer model.
The observer model consists of two parts: the
observer head and the observer body. This
observer model design allows simulation of a
head inclined above a gem being observed.
You can set up the observer height, eye
position, shoulder position, head incline
angle and mask parameters.

2. ETAS images

Additional features in new version of DiamCalc include ETAS images (effective total
angular size) which at a glance give a good indication of where a diamond can gather
light that creates brightness and sparkle. The image on the left shows an ETAS images
from the diamonds perspective overlain on the HDR image of the observer placed
inside a ballroom. The image on the right is a DETAS image for an emerald cut that
shows the dynamic probability to see a sparkle as the diamond is rocked through a
small range of north south motion.

ETAS is the basic functional
tool for the quantification of
the basic light performance
responses  calculated by
DiamCalc3. But DiamCalc3
takes this a further stage by
computing for two eyes and
other  observer  specific
variables such as pupil size
and  viewing distance.
Dynamic ETAS (DETAS) is
a metric for quantification of scintillation.

3.  Cut Designer tool builds variable models

For companies active in designing special cuts such as many Sightholders, Tiffany and
Swarovski, the new cut designer tool enables the creation of parametric models with
tied proportions; each and parameters can be varied. This overcomes a problem in
previous computer aided design software that required the laborious creation of
separate models for every new proportion set.
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4. Simulation algorithm for stereoscopic photorealistic view of
diamond is improved

Algorithm used in simulation of stereoscopic photorealistic view of diamond has been
found incorrect in some cases (this algorithm is implemented when "Observer\Head
and eyes\Brain picture\Smart bright" option is selected and also when "Light return
stereo" Cut Quality index is computed). So the computation was redesigned and the
photorealistic image in the mentioned mode and "Light return stereo" index values will
differ from those obtained in older versions.
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5. Added Natural Diamond and Cubic Zirconia to the list of
materials for setting refraction in Gem properties

Open panel Gem properties from menu Gem Material -> View / Modify properties...
Press button Select from list... The panel Gem material list will open. Where you can
find new materials.

Gem properties |i|
General Refraction details 1
Fiefraction | Dispersion:
(ot 589m) 2413 = a1 g garm) 0.043 Select from list.. )
Adjustmanuall
i .
Spectum s n [refraction cosfficient] ! <
wave | refraction < ’
380 2475
400 2465
420 2455
440 2448
450 2443 20| —4 Gem materials list B
480 2438
500 2433 = =
50 2428 Material | Rl ‘ Disp. | - ok |
540 2475 Matural Diamond 2418 0.048
BED 2422 il Cubic Zircania 2174 0066 | Cancel
Ehn AR 10 L] Andalusite 164 006 |©
4991 Apatite 164 0M3
Benl 168 0014
Chrysobenyl 1.75 05
0K _ W | coundum 176 0.m8
Feldspars 155 00z
Fluorite: 143 0.007
Gamet Almandine 181 0027
Gamet Grossular 174 0027
Gamat Purnne 172 nnea T

6. Added the new GIA appraiser for Brilliant cut. It is named
GIA_PCT_2006

This appraiser provides estimation of the overall cut quality, using several cut
parameters simultaneously, namely Pavilion, Crown and Table. The parameters that
are taken into account during stone appraisal are displayed in gray, red or green color.
The red color means that it is necessary to decrease the parameter value to get to a
better group, the green color suggests to increase the parameter value. There is also a
special button «Better group» that changes all parameters of the stone to move it to a
nearest better group. Organization of this appraiser is similar to AGS 2005.
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15.2DiamCalc 2.8.0 (build 375) - September 11, 2006

1. Added the possibility to generate same RTF and HTML reports for scanned
polished diamonds as in the OctoNus Helium Polish software. Users may
customize report templates to fit their needs. Such reports may be generated
using files with 3D model of the stone obtained by OctoNus scanners as well as
using any other imported 3D model. There are examples of new DiamCalc
reports for Helium and Sarin scanned polished brilliants:

Sample &] HIML___report for @ MS _ Word llustrated ™ PDF
scanned by polished __ brilliant report for polished

Helium Polish (Helium) brilliant (Helium)

Sample &] HIML _report _for MS _Word Illustrated = PDE
scanned by polished _ brilliant report for polished

Sarin (Sarin) brilliant (Sarin)

More samples of the reports

2. The OctoNus Helium software can export a 3D model of the scanned diamond
and its parameters to the DiamCalc's DMC file. DiamCalc can read such files
and display the scanned model and its parameters. DiamCalc can generate the
same reports on scanned diamond as Helium Polish does using the data
provided by the Helium Polish. If the loaded file contains the scanned diamond
parameters, some of them will be displayed on the "Advanced" and "Advanced
2" tabs:

Fropartions  Advanced -"-"-d\faﬂCEdEI Prnpurtinnsl.ﬁ.dvanced .&dvancedEl

Crowr angle(awag) |32.23 i
Crawr anglelmin] |31 06~

Diameter [min) 4.76 mm

Diarneter [max] |4.?E| T

T otal height

IEE.E!X

Crown height[awvg) I'I 15%

Pavilion height{awva) IW
Girdle bezellawva] IW
Girdle bone[awg) IW
Girdle valleyawg] IW

IE#.DX

Crowr angle(mas] IW
Favilion angle[avg] |4EI.53 :

Pawilion angle(min) [9R4°
Favilion angle(max] IW
|Ipper angle[awa] IW
Star angle[ava] IW

T able [awg] Halves angle(aval |41 R
Culet [ava] IEI.E 4 Twizt [avg] |1 267

3. When you work with scanned or imported 3D model a special button «Scanned
reports» becomes enabled. This button is located to the right of parameters list.
It invokes a new window that allows creating reports for 3D models of
diamonds obtained by OctoNus scanners as well as for any other imported 3D
model. The DiamCalc installation contains a set of sample stones with different
cuttings scanned on Helium. They are placed in the SAMPLE STONES
subfolder.


/oct/products/helium/polish/reports.phtml�
/oct/products/3dcalc/standard/reports/Html_DiamCalc_RBC_Standard/Html_Polish_RBC_Standard.htm�
/oct/products/3dcalc/standard/reports/Html_DiamCalc_RBC_Standard/Html_Polish_RBC_Standard.htm�
/oct/products/3dcalc/standard/reports/Html_DiamCalc_RBC_Standard/Html_Polish_RBC_Standard.htm�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color.doc�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color.doc�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color.doc�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color.pdf�
/oct/products/3dcalc/standard/reports/Html_DiamCalc_RBC_Standard_Sarin_86ct/Html_Polish_RBC_Standard.htm�
/oct/products/3dcalc/standard/reports/Html_DiamCalc_RBC_Standard_Sarin_86ct/Html_Polish_RBC_Standard.htm�
/oct/products/3dcalc/standard/reports/Html_DiamCalc_RBC_Standard_Sarin_86ct/Html_Polish_RBC_Standard.htm�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color_Sarin_86ct.doc�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color_Sarin_86ct.doc�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color_Sarin_86ct.doc�
/oct/products/3dcalc/standard/reports/DiamCalc_Illustrated_RBC_Color_Sarin_86ct.pdf�
/oct/products/3dcalc/standard/reports-dc-rbc.phtml�
/oct/products/helium/polish/�
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4. If you loaded the DMC file that was created by Helium, the window for reports
will look similar to this:

72 scanned model reports =101 x|

Vi

— Cutting type

| Briliant |

—Facets types
[ Edit facet types

Fress left mouze button on
facet to chanae facet ipe

Facets & Tier

Favilion main
Favilion lower
Favilion cormer

Fress right mouse Guttan an | Crown main
facet taset the curent ealan || mrown upper

Press left mouse button on | Crowin comer
zalon bores ta set the -
i Eru:lnwn star Girdle 183
Knife [ 2 | Tahle 1
Ruk auto detection now | Sl - I:ulelt L1
Unknown [ ] Caviy [

—Extra parameters

Strme 1IN ISamDIe StanelD Fsnert name ISamDIe Expert Mame
todel name ISampIe Heliurn Brilliart Feal weight |0.37
Calculate report parameters | Date |3D'I:|B'2DDB

— Report templates

Open RTF | print RTF | Open HTHL |

g-Facet report For round brilliant

Full E&W repart For round brilliant

Full color report For round briliank

Tlustrated B report For round brilliant
Tlustrated color report for round brilliant
Standard repaort For round brilliant

Full B2 report For semi-polished round brilliant
Full color report For semi-palished round Brilliant

b ake report |

For Help, press F1 |Ty|:|e: Pavilion lower |Slope: 41,13%; Azimuth: 2

5. The cutting type of the model is already defined; all facets of the model are
colored according to their types. Generally you will not need to alter these. You
may adjust extra parameters like "Model name". In order to make a report
choose report template from the list and press the "Make report" button. RTF
reports require MS Word to be installed. If you choose report from "Open RTF"
tab the DiamCalc will fill the chosen template with report parameters and
pictures and launch MS Word. If you choose report from "Print RTF" tab the
filled report will be sent to default printer and MS Word will close. Reports
from "Open HTML" tab will be shown in your default browser.

6. If you imported 3D model or loaded DMC file that doesn't have report data yet,
the window for reports will look similar to this:
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72 scanned model reports =101 x|

Vi
— Cutting type
IUnkann j
—Facets types -
I Ed Facets & Tier Mo 1 2 3 4 3
Edit facet types = -
Fress left mouze button on F'av!l!on main ------
facet ta change facet bipe Pavilion lower | | I I I
Pavion corer| [ (I I B B I
Press right rmouse buttaron || Crown main :||:|----
facet taset the curent ealan || mrown upper ------
Press left mouse button on | Crowin comer -
zalon bores ta set the -
i Eru:lnwn star ] Girdle
Knife e Table
. Additional - Culet
Ruk auto detection now | Urderasn l:l Cavily -—

—Extra parameters

Stone IT1 I F 2nert name I
todel name I Feal weight I
Calculate report parameters | Date I

— Report templates

Open RTF | print RTF | Open HTHL |

ort For reckangular fancies
Full color repart For rectangular Fancies
Full B2 report For semi-polished rectangular Fancies
Full color report For semi-polished rectangular Fancies

b ake report |

Faor Help, press F1 | | e

7. At first specify correct cutting using drop-down list. Please note, that there are
different sets of report templates for different cuttings. The list on the screen
will show templates available for the selected cutting. Then you will need to
specify types of each facet so that the software will be able to calculate stone
parameters. Check the "Edit facet types" checkbox. If it is the first time when
you begin to edit facet types on this stone the DiamCalc will try to detect facet
types automatically (the same is done when you press the "Run auto detection
now" button). Verify that all facets are colored correctly and adjust colors
where necessary. Refer to sample stones included with DiamCalc to see how
different cuttings should be colored.

8. In the window with the model left mouse button rotates the model, right mouse
button moves the model, mouse wheel changes zoom. In the edit mode (when
"Edit facet types" is checked) use the table of colors to choose the facet type.
Press left mouse button on the facet and its type will be changed to the currently
selected. Press right mouse button on the facet and the currently selected color
will switch to the color of this facet. Color boxes in the table show the quantity
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of facets of the given type. It may be useful as a quick check, e.g. it is known
that the full round brilliant cut should have 8 main facets and 16 halves.

. Once you specified types of all facets enter values for extra parameters that you

need and press "Calculate report parameters button". DiamCalc will measure
stone parameters based on the Cutting type and facet types that you provided. In
order to see the result, choose report template from the list and press the "Make
report" button.

10.For more detailed step-by-step instruction of making report for a model

11.

obtained by Sarin scanner click here

The DiamCalc installation contains a set of report templates for different
cuttings. They are placed in the REPORTS subfolder. You may customize
provided RTF report templates in MS Word or create your own taking existing
templates as examples. Please note, that MS Word report templates should be
saved in RTF format. HTML report templates also may be customized. Use
your favorite HTML editor for it. The examples of how the MS Word
"Illustrated color report for round brilliant" looks like are in the begining of the
section.

12. The Pavilion and observer (dark zone body) lighting was added.

'\l'iBW|Opti|:|ns Cut  Gem material  Help

Lire colat, ..

Background colar  #
Maodel bvpe 3
Lighting 3
Animation 3

Special wigw Al Gilbertson
Advanced &l Gilbertson + White
Fire Scope

Ideal Scope

Dia Scope

Hearts & Arrows
ASET

ASET + white

Girdle and pavilion {light leakage evaluation)

"Office” and setting (light return and contrast evaluation)
Light from girdle {fish eve evaluation)
Pavilion and o r (dark zone body)

White hemisphere (GemCad "ISO")

white hemisphere (GemZad "[30") with observer head
White Fading out hemisphere (GemCad "CO5")

white Fading out hemisphere (GemCad "C05") with observer

Red-blue stereo

13.The Cut Quality estimation has new index: Dark zone mono. Calculation of

Contrast is disabled.

14. The new "Princess 3-chevron" cut was added.


/oct/products/3dcalc/standard/key/23.phtml�
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15. The Radiant cut was corrected. It allows significant stretching now.

e e =i

16. Support for external cuts from DLL was added. All DLLs implementing such
cuts should be placed in the "Cuttings" subfolder of DiamCalc. The content of
this folder is analyzed at the start of the program and all found cuts are
appended to the list of available cuts. If you save DMC file with external cut
and pass it to another user of DiamCalc or GemAdviser, make sure that the
recipient also has the corresponding DLL.

17.AGS Angular Spectrum Evaluation Tool + White lighting (ASET white) is
added. It has the same settings as ASET lighting, and has one additional diffuse
white light source.

. Dialite

Jewerly shop
t A Disco
S: Office
¥
B

Incandescent lamp

‘withite hemisphere ("I150")
+ "IS0" + observer head
) Fading hemisphere ["COS")

{=) "COS" + observer head

18.The IdealScope lighting settings are corrected. Now the light source that
represents diffuse light (infinite plane) allows to specify fading of the light at
infinity. See lighting configuration dialog box. The diffuse light source that is


/oct/products/pacor/client/cut.phtml�
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used in IdealScope and ASET+White lightings has a new parameter: Source
brightness at infinity. If this parameter is 100% then light brightness at infinity
is the same as in the center and the light source becomes identical to its
previous version.

19. Added possibility to view color information of any point of the model’s
photoreal image. Choose menu item View -> Color information and click right
mouse button on image to get color information. The popup window will
contain detailed information which is updated by the right-click on the model.

Selected color information il

Fress right mouse button on model image
to get color information

CIE-Luw 6780 -7589 -27.18
Luw Saturation 1.19

Luw Chroma 80.61

HKYZ 0.238 0.377 0.590
0 0.198 0.313 0.377
HZ Saturation 0.473

CIE-Lab 6780  -5120 -23.21

Lab Chroma 5b.22

Hunter-Lak B1.40 -3817  -13494

HEW 0524 1.000 0828 'I_hlue'
RGE 0 180 211

Munsell 7REBG WEBZ C10.71

[~ Marmalize

20. Added possibility to ignore material dispersion. See Simulation Parameters in
dialog box for customizing lighting options (Menu Options — Lighting —
Customize).

21.Added possibility to change ray tracing accuracy when rendering photoreal
images. See Simula-tion Parameters in dialog box for customizing lighting
options (Menu Options —> Lighting — Cus-tomize). The following lightings
use three ray (RGB) tracing by default: Al Gilbertson, Al Gilbertson + White,
Fire Scope, Ideal Scope, Dia Scope, Hearts & Arrows, ASET, ASET+White,
GemCad ISO, GemCad ISO+head, GemCad COS, GemCad COS+head.

22.Added "Lower facets length" parameter to Brilliant cut to measure lower girdle
facets according to GIA and Sarin.

23. Added possibility to multiply absorption spectrum by value. See Gem material
—> View/Modify properties dialog box, "Absorption" tab.

24. Added possibility to adjust absorption spectrum baseline. See Gem material —
View/Modify properties dialog box, "Absorption" tab.

25. Added possibility to import transmission spectrum of gem material from text
files. See Gem material — View/Modify properties dialog box. The file with
transmission spectrum should have two columns of values separated by spaces.
The first column should contain wavelength, the second column should contain
transmission coefficients for each wavelength. Besides this file it is necessary to
indicate plate thickness and material for recalculation of transmission coef-
ficients into absorption coefficients.

26. Added possibility to import absorption spectrum of gem material from text
files. See Gem material = View/Modify properties dialog box. The file with
absorption spectrum should have two columns of values separated by spaces.
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The first column should contain wavelength, the second column should contain
absorption coefficients for each wavelength.

27.1t is possible to set position of the light sources with the precision of 1 degree.

28.Added possibility to import convex models in binary and ASCII
stereolithography format (STL). See Cut — Import cut menu. Non-convex
models will be imported as convex hulls.

29.Added possibility to import AutoDesk DXF, GemCad ASCII,
Stereolithography STL, Sarin SRN files via drag-and-drop operation.

30. Added possibility to load gem material from DMC file. See Gem material —>
Load material menu.

31. Added possibility to export absorption spectrum of gem material into text file.
See Gem material = View\Modity properties dialog box.
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15.3DiamCalc 2.4.0 (build 337) - September 30, 2005

This is a nonscheduled beta version devoted to the new AGS 2005 appraiser. The goal
of this version is to help the gem cutters to determine the final grade of the cut. As
AGS 2005 takes into consideration several parameters simultaneously together with
the Girdle Height and Spread determining the overall grade is not an easy task.

This version is not a final release, but only a beta, because the rules of the new AGS
2005 appraiser may still be corrected.

1. The Brilliant cut has new parameters: Culet offset and azimuth, Upper and
lower facets azimuth.

2. The previous AGS appraiser is renamed to AGS_Classic.

3. The new AGS appraiser for Brilliant and Prince cuts is added. It is named
AGS 2005. This appraiser provides estimation of the overall cut quality, using
several cut parameters simultaneously. The parameters that are taken into
account during stone appraisal are displayed in gray, red or green color. The red
color means that it is necessary to decrease the parameter value to get to a better
group, the green color suggests to increase the parameter value. There is also a
special button "Better group" that changes all parameters of the stone to move it
to a nearest better group.

Shape and cut Farameters guality 2 Appraiser
illiant - 1 |AGS_2005 |
Froportions }Advanced] Advanced 2 ] CutOuaIity]

Diameter Wﬂﬂ Step
sec. diameter Wﬂﬂ _ o
Total depth W 4| »| Fine Rough
Crowm height (bzl) Wﬂﬂ

Crown angle Wﬂﬂ

Tahle diameter liﬂﬂ

Faw.depthimains) IWM

Fawilion angle(max) Wﬂﬂ Eetter group
Culet Wﬂﬂ

Girdle fvalley) MeryThin < |»| Map ..

e R

4. AGS Spread parameter is available. It is used in AGS_2005 appraiser.
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5. AGS Angular Spectrum Evaluation Tool lighting (ASET) is added.

Clislite

Jewerly shap
" ¥ Disco
ﬁ Office

% Incandescent lamp

gl e | .

aw Red-blue stereo

@& g Ideal Scope

W L Customize ...
White hemisphere ("153")
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O Fading hemisphere ("COS™

"COS" + observer head

6. The possibility to choose the RGB primaries for color correction is available.
See Gamma correction section in the lighting configuration.

+-- § (2x background) off -
#-§ (o background) off
* q?p Ohsenser
+ 43 Simulation parameters
=& Monitor correction
& Gamma correction w

Gamma correction parameter: 0.50

|
|

RGE Primaries |sRGE v
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15.4DiamCalc 2.3.0 (build 321) - April 20, 2004
New features

1. BLR calculation is allowed for non-round cuts. The table’s area is taken into
account

2. The algorithm for calculation of photorealistic images is changed. It takes into
consideration now the changes in the angle of divergence of non-parallel beams
during refraction

3. The calculation of Leakage mono and Leakage Stereo in Cut Quality estimation
was disabled. We have calculated integral leakage value before. It was not
correct, because weak leakage does not make Brilliance worse (see the plot
below). But the weak leakage over large area may give the same integral
coefficient as a strong leakage over small area. That it why it is necessary to
change the approach to leakage estimation. We have not found the new correct

formula yet
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4. Added possibility to edit imported convex cuts of any format, not only GemCad
ASCII. Implemented parameters: average diameter; crown, pavilion heights;
distance between crown and pavilion; culet and table offsets in horizontal plane.
Non-convex cut are imported, but without the possibility of editing. It is
allowed to create an editable convex hull during import of non-convex model.
Press button Advanced in the parameters panel to open the new window. This
button becomes available after import of some cut. Advanced editing of the
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convex imported cuts allows adjusting the position of any facet. The new GUI
of advanced editing allows viewing the model from up to four views with
arbitrary zoom and displacement. Use left mouse button to rotate the model,
right mouse button to move the model and mouse wheel to change zoom. For
more detailed description of the new window see the "Adjusting shape of
arbitrary imported 3D model of the diamond" section in the manual

5. The OctoNus Helium software can now export model of the scanned diamond
and its parameters to DiamCalc DMC file. DiamCalc can read such files and
display the scanned model and its parameters. DiamCalc can generate the same
reports on scanned diamond as Helium does using the data provided by the
Helium. For more information about Helium please visit Helium system page. For
detailed description of the new reports see the "Creating diamond reports"
section in the manual

6. The new cut Radiant was added

7. Restored the red-blue stereo mode (menu View / Stereo mode ON)

8. Added special lighting for better viewing of the photoreal images in red-blue
stereo mode (menu Options / Special view / Red-blue stereo). This is just


/oct/products/helium/index.phtml�

| o g Sy 7] ] g Sy g g g s g g g g o o g s i o i g S g g s e ] e ]

another lighting, which may be turned on in usual mono mode, as well as any
other lighting may be turned on in red-blue stereo mode. The settings for this
lighting are picked up in such a way, so as to make the perception of the 3D
effect of the photoreal image of the model easier

9. Other cut quality results became slightly different also. Two years ago we
began to develop a new visualization algorithm that would take into account the
finite dimensions of the eye aperture, depth resolution, astigmatism, etc. This is
necessary for correct estimation of Scintillation and Fire. We need to switch to
another model of light propagation for it. This work is not finished yet, but we
have included one of our intermediate results in this version. Our tests showed
that the new program simulates the photo much better in cases when the ray
leaves the diamond at an angle close to critical. We have done it more that half
a year ago and have not announced it till now, because we hoped to finish the
work completely. As it turns out we need at least half a year more, so we
decided to make a partial upgrade of the modeling algorithm right now

10. The default quality of photoreal image calculation for round shape is increased.
The number of ray reflections for pattern calculation is set to 4, for intensity
calculation is set to 30, the same as for fancy shapes

11. The IdealScope lighting settings are corrected

DiamcCalc 2.2.1 DiamCalc 2.3.0

12. The lightings HA Table and HA Pavilion are combined into one Hearts &
Arrows. Now turning on the Hearts&Arrows lighting does not change the
simulation parameters and does not rotate the stone. Use Top view and Bottom
view buttons to view the stone from the table and pavilion sides
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Top view Bottom view

13.Import from TXT file with parameters recognizes two additional parameters:
Star Facets, Lower Facets. See Samplelmport.txt for example

14. Added possibility to export arbitrary convex model to GemCad ASCII format

15. The format of DiamCalc DMC files for scanned cuts was changed to enable
advanced cut editing. Consequently, the format of GemAdviser GEM files was
changed also

16. The background color for photoreal image is taken from the lighting settings.
Different splitted views use different light sources. The background may be of
any color and is displayed using the monitor settings (gamma)

17. The background color for draft models is not connected to lightings

18. The background picture is not removed when the background color is changed.
Added a new menu item for removing the background picture

19. Added command Batch processing to the menu Cut. It allows converting a
series of files from Sarin SRN format into GemAdviser GEM format

20. Added command to movie menu that allows appending of the movie to existing
one. Load the first movie as usual; use "Append" command of the Options —
Animation — Movie menu to choose another movie file for appending. The
second movie should have the same quantity of frames, the same vertical size of
the frame and the same color depth as the first movie. It is recommended to use
true-color movies for this operation. If movies have 8 bits color depth, the
palette of the first movie is used

21.Side azimuths are displayed in the range of [0; 360] degrees

22. Status line shows the current frame size

23.1In the ray tracing mode the status line shows the current mode (Power/Intensity)
and the wave length for which the values over the rays are drawn

24. Added button Bottom view to the toolbar

25. Added option Always on top to the menu View

26. The cut Heart was corrected and updated
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Fixed bugs

Fixed girdle thickness AGS appraiser. It uses parameter Girdle Height
measured in percents now instead of millimeters.

The parameter Lower facet was removed from all appraisers except Russian.
The lighting Incandescent lamp now switches off correctly.

The lighting Firescope sets the lens parameters to definite correct values.

When the Smart bright mode in the lighting was enabled, it was impossible to
switch to draft view.

Some simulation parameters were not saved in DMC file, like eye color
adaptation, lens parameters, special view settings used for evaluation of fish
eye, light leakage, light return and contrast. Fixed saving of simulation
parameters to DMC file.

Fixed setting of "Prism" cut parameters.

The button of the "Fish Eye" parameter in cut quality estimation now shows a
short description.

Fixed import of cuts.

Fixed import from DXF format — the resulting cut was mirrored.

Fixed import from the GemCad ASCII format. The cuts with clockwise
direction of gear teeth and non-zero bottom index are imported correctly now.
If the file already existed during movie export to AVI file it was not truncated
to new size.

If the generated movie has 8 bits per pixel, it is converted to 24 bits per pixel
during its export to AVI without compression, because standard movie player
does not playback movies with 8 bpp.

The DiamCalc did not clear its window contents during movie playback which
could lead to garbage on screen.

Fixed drawing of the model in the Word report. Now all models are drawn
exactly the same as they are drawn on screen after using Top view and Bottom
view buttons on toolbar.

Minor fixed in Word report template.

Fixed highlighting of sides in the model.

The menu item Prices shows checkmark when the prices are shown.
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15.5 Updated appraiser file Apprice.txt - April 23, 2003

The DiamCalc appraiser for the AGS system performs the girdle thickness estimation
incorrectly. (It was configured to perform girdle thickness estimation similar to GIA
data but the AGS has different rules for girdle estimation). The correct data for AGS
girdle estimation is included now in the updated appraiser file. If you need quick
solution for this problem then please replace the older appraise.txt file in the DiamCalc
folder with this new one: Appraise.txt, otherwise you may want to wait until the next
DiamCalc release that will include this fix.

Another known issue about the appraisal is that the DiamCalc data for GIA estimation
of girdle thickness entered as percentage or mm value is valid only for diamonds of
size from 3.80 mm to 8.25 mm, for the diamonds out of this range DiamCalc gives
incorrect GIA estimation of the girdle thickness (this issue doesn't apply to girdle
thickness entered as word description). This issue will be fixed by the end of the May
2003.

15.6 DiamCalc 2.2.1 (build 265) - March 7, 2003

Fixed bug: in the version 2.2.1 (build 255) in the GemCad ASCII files import panel
crown, pavilion and girdle parameters were frozen and displayed value 0.

15.7 DiamCalc 2.2.1 (build 255) - February 25, 2003
New features

1. The Emerald cut has two additional parameters (on the Advanced 2 tab) that
define cutting of the rectangle corners: Corner facets and Corner facets ratio

2. Import from TXT file with parameters recognizes additional parameter: second

diameter. See SampleImport.txt for example

Zoom in/zoom out commands may be invoked by rotating the mouse wheel

4. When the user chooses one of the predefined lightings the photoreal
visualization automatically turns on if it wasn't activated already

5. The FAQ section is added to the Diamond Calculator user manual

6. During import from PACOR MMD files all non-convex facets are triangulated
to guarantee that all imported facets are convex

(98]

Fixed bugs

e The position of the observer's head is visualized correctly now in the mode
multiple rays from eye

e The parameter Table diameter in Princess cut works correctly now

e (Consequent Zoom in and Zoom out commands does not change zoom factor
now

e In some cases some facets of the model were not highlighted
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In some cases some parts of the ray in the ray tracing mode were not displayed
properly

When the model had significant displacement from the origin of coordinates in
DXF file, this model was imported incorrectly

During import from DXF, MMD, SRN files the orientation of the model is
checked and if the table is not at the bottom, the whole model is turned upside-
down

The photorealistic image of the model was not scaled properly when saving it
into file with high resolution

15.8 DiamCalc 2.2.0 (build 247) - December 10, 2002

New features

1.

9.

Export of the generated movie into AVI format using the codec selected by
user. This command is available in the movie menu on the toolbar, or in the
main menu (Options / Animation / Movie / Export to AVI)

Non-spatial animation in movies. The movie may be generated by changing
diamond parameters (crown and pavilion angles). This feature is available
through the path type menu on the toolbar, or through the main menu (Options /
Animation / Figure / Reverse Crown vs. Pavilion, Direct Crown vs. Pavilion,
Crown variation, Pavilion variation, OctoNus-MSU Crown vs. Pavilion)

The Movie recording options dialog box provides a possibility to set the step
of animation figure parameters change when applicable

Added option Reset diamond to table-up position at movie start to the
Movie recording options dialog box. It allows to preserve the current diamond
orientation and to start the spatial animation from the chosen position or from
the table-up position

Added option Draw diamond wire-frame profile in the corner to the Movie
recording options dialog box. It allows to lay the diamond wire-frame profile
on the movie frames during recording to illustrate how the diamond parameters
(crown and pavilion) change

In the ray-tracing mode the spatial animation takes into consideration options
for objects rotation (rays, diamond or both)

Added the possibility to load JPEG images as background (Options /
Background color / Picture / Set picture)

The background picture is now placed in the center after load by default. The
background is easier to move now to match the current diamond model
(Options / Background color / Picture / Adjust position)

The estimation of cut quality may be interrupted (Cut quality tab / Start/Stop
estimation button)

10. Added 6 informative parameters for the brilliant cut describing details of the

crown and pavilion angles. They are useful when dealing with diamonds that
have deviations from ideal round girdle shape (Angles details tab)

11.Added the possibility to view and save graphical illustration of the map of

current light sources to the file (Options / Advanced / Lighting map)
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12. Added brain picture options to the Head and eyes configuration dialog (Options
/ Advanced / Lighting configuration / Observer / Head and eyes)

13.Added import of 3D models obtained with the PACOR-Oxygen diamond
scanner (Cut / Import cut / From PACOR data file)

14. Added import of text files containing cut parameters. For the format of these
files see Samplelmport.txt file (Cut / Import cut / From TXT file with
parameters)

15. Added help describing some aspects of cut quality estimation (Help / Help
Topics, or click on Explain brilliance label on the Cut quality tab)

Bugs fixed

e If the selected background color differed from black, then adjusting the
position of the background picture caused corruption of the solid
background

e When saving an image of the current model with the background picture set
in a high resolution, the background picture was not zoomed accordingly

e Setting of the standard light or changing the observer parameters corrupted
the "Distance between eyes" parameter set by the user

15.9DiamCalc 2.1.1 (build 216) - August 22, 2002

Dear Madam/Sir,

Please, read this information carefully. This letter contains the detailed information
about an error in installation kits of our software dated by July 2002: DiamCalc 2.1
(build 216) and GemCalc 1.1 (build 216) available on our site from the July 28, 2002
till the August 18, 2002 and instructions how to eliminate influence of this error on the
normal work of the operating system on your computer. If did not download ether of
the files listed above or you have only Windows XP operating system installed on your
computer, there is no need to read further.

For everyone who downloaded versions of DiamCalc or GemCalc software dated by
July 2002 from our site we recommend to update the MSVCRT.DLL that should be in
the WINDOWS/SYSTEM or WINNT/SYSTEM32 folder. It is better to take this DLL
library from the distribution kit of your operating system. Please replace this DLL
library as soon as possible and before the reboot of the system.

If your Windows fails to start then PLEASE DO NOT REINSTALL WINDOWS.
There is no need to reinstall Windows, the only thing you need is to update one file.

If you can't get this file from distribution kit of your operating system, you may
download it from the web-page of our site:

The MSVCRT.DLL for the Windows 98 and WinNT operating system. File version
6.00.8797.0. It should be placed into Windows/System folder on Windows 98 and
WinNT/System32 on Windows NT.

The MSVCRT.DLL for the Windows 2000 operating system. File version
6.10.8924.0. It should be placed into WinNT/System32 folder.

If you don't know how to replace the file, please contact us and tell us the version
of your operating system.
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We would do our best to help you (even if your Windows does not start).

Here is the cause of the problem and possible consequences. The latest installation of
our software accidentally included one system file from Windows XP. When you run
the installation on the previous version of Windows it replaced this file (msvcrt.dll)
with the new version. After that all applications that somehow used this system library
refused to work. This reveals as the following error message when trying to load such
a program: "The MSVCRT.DLL file is linked to missing export NTDLL.DLL:
RtlGetNtVersionNumbers" If you have some programs that are loaded automatically
at the system startup you may encounter such an error right after the system boot or
system fails to start (this possible, for example, with some anti-virus software). YOU
SHOULD NOT REINSTALL Windows even it doesn't start. You just need to update
msvert.dll file. If the Windows doesn't start then you can update file through the
command prompt or emergency repair disk.

The following Microsoft article describes that procedure for Window 98 and Me:
http://support.microsoft.com/default.aspx?scid=KB:EN-US:q299296

If you fail to replace the file or don't know how to, then please contact us

Please don't hesitate to contact us if you encountered any problems. We deeply regret
that we didn't prevent such a vexatious error that may give you a lot of trouble
and lead to the waste of time.

In the latest software release we've changed the software architecture to preclude a
possibility of such problems in future.

We apologize that we informed you of this error with such a delay.

Please, contact us if you encountered this error.

15.10DiamCalc 2.1.0 - July 28, 2002

e Adjust cut parameters with shapes imported from GemCad ASCII files
(available only in the registered version).

e A flexibility of the built-in parametric shapes applies now to shapes imported
from GemCad ASCII file. With the DiamCalc 2.1 you can now change the
crown height, pavilion depth and girdle height along with the size.
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15.11DiamCalc 2.0.1 - May 25, 2002

e Spread indication is available (only for the registered version);
e Incorrect picture saving with resolutions 72, 300 & 600 dpi - now is fixed;

e Multiple ray tracing mode with imported cuts showed the only one ray - now is
fixed.

15.12DiamCalc 2.0 - March 15, 2002

¢ (Quantitative estimation some features of the round diamond cut: Light Return,
Light [eakage, Fish Eye and Contrast, based on a diamond 3D model
(registered version only).

e Export to GemAdviser software format. The DiamCalc 2.0 has a possibility to
save the certain diamond in the GemAdviser .gem format. You can send this
file to your customers by e-mail, put on your website or deliver by any other
means allowing your customer or partner to open this file with a free
GemAdviser software. With the GemAdviser software your customer can get
an idea of the diamond appearance ("photo realistic" rendering mode and
animated picture with diamond tilting in different directions) and to make a
preliminary conclusion about the cut quality.
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Import of the real diamond 3D models generated with the Sarin machines (Sarin
Web Viewer files). This allows you to work with the 3D-model of REAL
DIAMONDS. As opposed to the parametrical models based only on the angles
and other cut parameters obtained from diamond report, this feature gives you
the REAL 3D-model of certain diamond based on the information about
EVERY FACET of this diamond. A number of diamonds with attached .srn
data is avail-able for RapNet users.

Support of the DXF format. DXF Import: this feature allows you to use cut
designs saved with this format. You can find a couple of free cut designs saved
with this format at http://www.3dlapidary.com

Support of the DXF format. DXF Export: this allows you to export any
diamond you have in the DiamCalc (including all kind imported cut) to
AutoDesk drawing exchange format (DXF) sup-ported by many 3D software
packages including AutoCad, 3D Studio MAX etc.

Working with different types of gemstones. This allows you to work not only
with diamonds, but with different gemstone types including colored gems.
Advanced options for ray tracing view: multiple rays from eye including scaled
view showing an observer, intensity and power display for the partial rays.

15.13DiamCalc 1.8.0 - 1.8.3, July 2001 - January 2002

The new ray tracing mode Multiple rays from eye

Different presentations of the girdle thickness, crown height and pavilion depth
corresponding to different places of measurements (girdle valley or bezel
facets)

Indication of information about a facet (slope and azimuth) when move cursor
over it

Different presentations of the girdle thickness, crown height and pavilion depth
corresponding to different places of measurements (girdle valley or bezel
facets)

15.14DiamCalc 1.7.0 - 1.7.5, July 2000 - March 2001

The new feature Ray tracing allows users to see how the ray of light travels
through the diamond. With the menu Options / Model type / Ray trace you can
activate ray tracing mode (full description).
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e Lighting model is modified to represent light sources with the physical
dimensions and location;

e Added material dissipation and additional modes for photorealistic image
simulation (See Lighting configuration / Simulation parameters).
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e Record movies with 8-bit color depth (this allows to decrease a movie size by 3
times).

e Zoom of the diamond image.

e Corrected Firescope simulation;

e New algorithm of color conversion from XYZ to RGB (monitor colors). The
new pictures are more saturated and realistic;

e New lighting configuration "Disco" added.

e In the DiamCalc 1.7 all save/load functions are disabled in demo version.

15.15DiamCalc 1.6.0 - 1.6.1, April - May 2000

e Import diamond shapes feature allows the registered users to import diamond
shapes from GemCad ASCII files and see its appearance. With the DataVue?2
library you can see over 3700 unique faceting designs.

Open File / Import diamond menu to begin using this feature.
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Here you can find examples of ASCII files with faceting designs: download
examplel (1Kb), example2 (1Kb) or both examples in zip-file: asc_samp.zip
(1Kb).

e Record and play movie feature is a major improvement in diamond display a
moving image of the diamond allowing a dramatic view of the diamond's
scintillation and sparkle. This new feature and several other new additions to
DiamCalc capabilities enhance its use in both research in diamond cut design
and use in displaying to a customer the brilliance, fire, and sparkle of well cut
diamonds. This movie feature is fully integrated into the other advanced
features of DiamCalc, so that the moving diamond image may be observed
under all the varied and special lighting conditions supplied with the program.

Open Options / Animation menu or just click on the camera button to begin using

this feature

i 7

15.16DiamCalc 1.5.0 - 1.5.1, March - April 2000

e Added interface for learning and customizing lighting environment that allows
users to create their own configurations suitable for modeling almost all real life
lighting environments

e Save and load customized lighting configurations and extra simulation
parameters

e New Office lighting


/oct/download/files/Pc04009.asc�
/oct/download/files/Pc05041.asc�
/oct/download/files/asc_samp.zip�
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15.17DiamCalc 1.4

High resolution simulated diamond pictures

New view modes with specific structured lighting: Diascope, Firescope, Al
Gilbertson (color rings) and etc

DiaScope Al Gilbertson FireScope Jewelry shop

15.18DiamCalc 1.3

AGS appraising

Corrected overall grade determination in AGA appraising
MS Word 2000 support

Saving picture in JPEG format

New fixed cuts for round brilliant shape

15.19DiamCalc 1.2

Automatic diamond report generation with MS Word 95/97;

Fixed cuts - some standard proportions, including Tolkowsky, Parker cuts and
etc.

15.20DiamCalc 1.1

Fixes in price list and appraising
Registration via Internet
On-line documentation



http://www.gemology.ru/cut/english/collection.htm�
http://www.gemology.ru/cut/english/collection.htm�
/oct/products/3dcalc/standard/docs.phtml�
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16 System Requirements

Please test you GPU (Graphics hardware) with DiamCale — Graphics Compatibility
Evaluator utility http://www.octonus.com/oct/download/files/grcompevalsetup.exe.
This utility will attempt to render a reference data set in order to check if your
Graphics hardware is compatible with new OctoNus HDR rendering engine. Please
notice: even if you get negative test result the non-HDR rendering still available in
DiamCalc3. Most of existing windows computers is compatible with non-HDR
OctoNus rendering engine, though you can test it with DiamCalc demo available on
download page: http://www.octonus.com/oct/download/diam_demo_down.phtml

Operating system Microsoft Windows*

Computer and processor Personal computer with an Intel Pentium 233 MHz or faster
processor is requirement. Intel Core 2 class is advisable. for fast
calculation of photorealistic images.

Memory 128 megabytes (MB) of RAM minimum. 1 GB recommended.

Hard disk 25 megabytes (MB) of available hard-disk space.

Display High_—color Super VGA (800 x 600 x 16bit) or higher-resolution
monitor.

Video card VGA card with OpenGL support.

To enable HDR rendering NVIDIA GeForce 6600 or higher, ATI
X1300 or higher are required.

We recommend to use at least NVIDIA GeForce 6800, ATI
X1600.

Other Microsoft Mouse or compatible pointing device;

Microsoft Word 97 or later installed for viewing and printing
reports;

Anaglyphic red-blue glasses for viewing red-blue stereo images.

*Notice for Windows XP Pro x64 users: The DiamCalc3 version for long hasp keys
works only with 32-bit versions of Windows. The DiamCalc3 version for short hasp
key supports Windows XP Pro x64.


/oct/download/files/grcompevalsetup.exe�
/oct/download/diam_demo_down.phtml�

17 Information for Mac users

DiamCalc software is developed for Windows so you cannot install and use it directly
in Mac OS. Nevertheless there is a way you can use the DiamCalc on Intel Mac.

1. The MacOS version 10.5 has the BootCamp software
http://www.apple.com/macosx/features/bootcamp.html which allows you to
install Windows on your Mac on a separate partition. The Windows license and
installation media are not included with the MacOS/BootCamp. You have to
obtain a copy of Microsoft Windows yourself
Boot Camp Assistant can be found in the utilities - it contains all necessary
instruction on installation.

When you install the Windows with the BootCamp on your Intel Mac you
already have an option to boot in the Windows and run GemAdviser like on
ordinary PC computer, though the MacOS software and data are not available
during the work in Windows, so this is a kind of inconvenience..

Next you can install the Parallels desktop software and then you can use the
Mac OS and Windows on your Mac in the same time which is more convenient
than just an option 1. To get more information about the Parallels desktop

please visit www.parallels.com
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18 Appendix

For additional documentation on DiamCalc, refer to OctoNus Software Web pages.
The main page of DiamCalc is http://www.octonus.com/oct/products/3dcalc/standard/
The OctoNus DiamCalc team wishes you great productivity from the new tools added
to DiamCalc. We also welcome feedback and suggestions for improvements.




	1 Content
	2 What is DiamCalc and who benefit from it
	3 What is new in the DiamCalc 3.2?
	3.1 Inclusions rendering
	3.2 Non convex (concave) cut renderings are supported
	3.3 Importing non convex cuts from binary STL
	3.4 Stars effect
	3.5 Export movies for iPod / iPhone using DC QuickTime exporter
	3.6 Creating layer through three points in the Cut Designer
	3.7 New buttons UnDo, ReDo and New are available in the Cut Designer
	3.8 DiamCalc Demo version
	3.9 Сustom preform / Recut
	3.10 New view modes are available in the main DiamCalc window
	ETAS and DETAS
	Statistics diagrams

	3.11 New panorama zones control
	3.12 Zoom zoes control
	3.13 Disable dispersion option supported for HDR images
	3.14 New features in import of Transmission Spectra
	3.15 10-degree step latitude grids for the DETAS globe
	3.16 Making panorama, observer and paper image lighter or darker by multiply coefficient
	Panorama
	Paper image
	Observer

	3.17 Loading of DMC files with DLL cutting; an improvement
	3.18 Batch conversion to STL
	3.19 Creating custom girdle in the Cut Designer
	3.20 Grayscale mode for observer
	3.21 High-quality ray tracing modes available in HDR rendering
	3.22 JPEG, PNG, BMP, TIFF files formats are supported
	3.23 Paper auto distance mode
	3.24 Rendering of the diamond covered by the paper
	3.25 HDR supports standard lights: Office, Disco, Jewelry shop, ASET and others
	3.26 Different default files paths for different dialogs set by the user
	3.27 Saving scale, stone environments, rendering and movie settings in DMC file
	3.28 Custom Color Spaces for HDR Images is available
	3.29 New tone-mapping 
	3.30 Memory requirements for HDR panoramas are reduced
	3.31 The real radius of HDR panorama
	3.32 Gamma correction for HDR images
	3.33 Scenarios

	4 Visual presentation of a diamond
	4.1 Model types (wireframe and rendering)
	Draft mode (wireframe)
	Photorealistic (standard render)
	HDR Photorealistic (hdr image)
	Ray trace
	ETAS
	DETAS
	Statistic diagram
	Draft modes with reflection

	4.2 HDR rendering effects
	Bloom effect
	Stars effect
	Lighting panorama with high dynamic range (HDR)
	Lighting with generated panorama (zones and light sources)
	Paper sheet environment
	Observer model

	4.3 Setting diamond position
	4.4 Setting one or two simultaneous views of a diamond
	4.5 Selecting light source
	4.6 Export movies for iPod / iPhone using DC QuickTime exporter

	5 Photorealistic HDR rendering options
	5.1 Getting started with photorealistic rendering options
	5.2 The Rendering tab
	General options
	Stars Generation

	5.3 The Panorama tab
	The Preview window
	The General group
	The Lights group
	The Hemisphere group
	The External group
	Convert to HDR section


	5.4 The Paper tab
	5.5 The Observer tab
	5.6 Making a synthetic panorama with zones
	Step 1: Beginning
	Step 2. Configuring zone
	Step 3. Configuring an inner zone border
	Step 4. Adding new zones
	Step 5. Navigate between the zones
	Step 6. Zoom zones control
	Step 7. Removing the zone

	5.7 Creating High dynamic range (HDR) panorama by third-party software
	The idea of mapping an image onto the sphere
	Adobe Photoshop CS3 Extended
	Adobe Photoshop CS
	Artizen HDR


	6 Creating Cuts with Cut Designer
	6.1 Overview
	6.2 Getting started with Cut Designer
	6.3 Custom preform / Recut
	6.4 Creating Brilliant cut
	General settings (as defaults)
	Cutting Steps

	6.5 Creating Princess cut
	General settings
	Cutting Steps

	6.6 Creating Gabrielle cut. Variant 1
	General settings
	Cutting Steps

	6.7 Creating Gabrielle cut through three points. Variant 2
	General settings
	Cutting Steps

	6.8 Creating Emerald cut
	General settings
	Cutting Steps

	6.9 Save cut, load cut and export to DC
	6.10 Creating custom girdle
	6.11 Creating custom girdle shape by third-party software
	Step 1
	Step 2
	Step 3
	Step 4


	7 Estimating weight of diamonds
	8 Working with cut parameters
	8.1 Proportion and Advanced tabs
	8.2 Dual parameters
	8.3 Getting additional information of parameters
	8.4 Selecting units of measurement
	8.5 Finding unknown parameters
	8.6 Fixing parameters

	9 Support for different cuts
	9.1 Internal diamonds cuts
	9.2 Import and export external cuts
	Import diamond 3D-model from SRN files
	Import and export DXF files
	Import and export GemCad ASCII files
	Import and export STL files
	Adjusting shape of arbitrary imported 3D model of the diamond


	10 Working with the different types of gemstones
	10.1 Select type of gemstone built-in DiamCalc
	10.2 Adjusting gem material characteristics
	The General tab
	The Refraction tab
	Absorption tab

	10.3 Visible adsorption spectra and DiamCalc-files of colored gem materials
	10.4 Importing and analyzing transmission spectra

	11 Cut Quality Estimation
	11.1 Light Return
	11.2 Leakage of Light in Diamonds and Its Estimation
	11.3 Stereoview: Stereovision and evaluation of leakage
	11.4 Taking into account the features of human perception
	Subjective brightness function
	Subjective grading function
	Weighed geometric average function

	11.5 Brilliance
	Definitions of Brilliance
	Discussion 
	Here we are posting two following definitions of «Brilliance» for your suggestions
	First definition
	Second definition


	11.6 Contrast
	11.7 Dark Zone
	11.8 Fish Eye

	12 Appraising diamonds quality and pricing diamonds
	12.1 How DiamCalc grades diamonds
	12.2 How DiamCalc prices diamonds

	13 Creating diamond reports
	13.1 Creating Diamond Grading Reports
	13.2 Creating reports for scanned polished diamonds
	Step-by-step instruction
	Step 1. Import model
	Step 2. Set cutting type
	Step 3. Specify facet types
	Step 4. Calculate report parameters
	Step 5. Make report

	Report templates

	13.3 Customizing MS Word report templates
	Using RTF report templates
	Using initialization files 

	13.4 Customizing printing and viewing DiamCalc reports
	Keys of the [General] and [FileNames] sections 
	[Picture] section


	14 Diamond Calculator FAQ
	14.1  I can not make a change of 1/10 degree while modifying ASCII file. Is there a way to refine the change?
	14.2 How do I place a movie recorded by the DiamCalc on a web site?
	14.3  How can I make fancy color photorealistic pictures with DiamCalc?
	14.4 What is spread?
	14.5 What is AGS spread?
	14.6 What is gamma correction?
	14.7 What is the accuracy of the DiamCalc mass estimation?
	14.8 Why does the DiamCalc valley girdle measurement produce negative values for very thin and extremely thin girdles, which does not match any charts?
	14.9 How to open GemCad GEM files in DiamCalc?
	14.10 How can I contact the DiamCalc support?

	15 DiamCalc versions history
	15.1 DiamCalc 3.0 - August 3, 2007
	1. New features in the photorealistic rendering mode
	Bloom effect
	Lighting panorama with high dynamic range (HDR)
	Lighting with generated panorama (zones and light sources)
	Paper sheet environment
	Observer model

	2. ETAS images
	3. Cut Designer tool builds variable models
	4. Simulation algorithm for stereoscopic photorealistic view of diamond is improved
	5. Added Natural Diamond and Cubic Zirconia to the list of materials for setting refraction in Gem properties
	6. Added the new GIA appraiser for Brilliant cut. It is named GIA_PCT_2006

	15.2 DiamCalc 2.8.0 (build 375) - September 11, 2006
	15.3 DiamCalc 2.4.0 (build 337) - September 30, 2005
	15.4 DiamCalc 2.3.0 (build 321) - April 20, 2004
	New features 
	Fixed bugs 

	15.5 Updated appraiser file Apprice.txt - April 23, 2003
	15.6 DiamCalc 2.2.1 (build 265) - March 7, 2003 
	15.7 DiamCalc 2.2.1 (build 255) - February 25, 2003
	New features
	Fixed bugs 

	15.8 DiamCalc 2.2.0 (build 247) - December 10, 2002
	New features 
	Bugs fixed

	15.9 DiamCalc 2.1.1 (build 216) - August 22, 2002
	15.10 DiamCalc 2.1.0 - July 28, 2002
	15.11 DiamCalc 2.0.1 - May 25, 2002 
	15.12 DiamCalc 2.0 - March 15, 2002
	15.13 DiamCalc 1.8.0 - 1.8.3, July 2001 - January 2002
	15.14 DiamCalc 1.7.0 - 1.7.5, July 2000 - March 2001 
	15.15 DiamCalc 1.6.0 - 1.6.1, April - May 2000 
	15.16 DiamCalc 1.5.0 - 1.5.1, March - April 2000
	15.17 DiamCalc 1.4
	15.18 DiamCalc 1.3
	15.19 DiamCalc 1.2
	15.20 DiamCalc 1.1

	16 System Requirements
	17 Information for Mac users
	18 Appendix

