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2 Getting started

2.1 What is Oxygen Microscope and who benefit

The Oxygen Microsqee issoftwaredeveloped to work wittM-Box (microscope). The
system uses projects created Hglium Rough Oxygen Microscpe allows creating
photos of rough by microscope; defining any type of inclusions, exploring and working
with the diamond cutting solutions, allocate diamonds, evaluating the prices of the
different possible solutions and quality of the polished diamondsceeating Customer

and Polish reports, very defined and customized.

% Oxygen - [marking_3.12ct.oxg] S | & ||
File Edit View Inclusion Window Settings Help - |5 *
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Crown angle 48 61°
Pavilion angle 59.00 *
Table 57.7 %
Crown height 145%
Girdle {bezel) 27%
Pavil depthimains) 492 %
Girdle ratio 1.380
Diameter 4.83 mm
Alt. diameter 6.75 mm
Total depth 66.4 %
Girdle {valley) 27%
Crown height{valley) |14.5%

|§ Unlock cut parameters

The Oxygen Microscope is designed for diamond cutters and sale specialists dealing with
rough diamonds, manufacturers and technologists. The software can be used for training
and edgation. This system is beneficial for factory production and process control.
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2.2 Main features

1. Special algorithms for Pin Point inclusions, 3D inclusion, Clouds, Flat cracks,
Curved cracks, Blind cracks afvities

2. AutomaticClouds andCavities alloation

3. 5 axes control for multi axes manually moving of rough. Inclusions can be picked

and placed from any window located at any place (except the place where the stone is

glued)

4. HDR photorealistic visualization of allocated diamonds and inner inclusidhs

its textures

5. Different lighting options for transparent and opaque inclusions

6. Inclusion from VVS to 13 can be mapped

7. Cavitiescan be scanned and mapped

8. Magnification up to 60x / 115x

9. User friendly GUI and ergonomically designed control board

10.LAN configurable. Can be networked with Helium Rough and other
Oxygen/Pacor terminals

11.Quick inclusion placement and very quick pay back time

12.View the model of rough diamond and its inclusions

13.Allocate diamonds with 17 optimization algorithms and explore solutions in
different visualization modes

14.Export selectedallocated diamonéh DMC file in parametrical mode that further
allows modifying and optimising the parameters of cutting in the DiamCalc
software: DiamCalc, DiamCalc Cut DesignBramCalc Pro and DiamCalc @©o.
Import modified DMC file back intdts original Oxygensolution

15.Exportallocated diamondand its inclusions with texturesto DiamCalc

16.Evaluate the prices of allocation variants and clarity of polished diamond with an
appraiser in the program

17.Cusbmer and Polish reports, very defined and customized

18.Modifying appraiser
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2.3 System requirements

Operating system Microsoft Windows XP or later.

Intel Core 2 Duo / Intel Core i7, i5, Core 2 Quad or AMD Atlon64-X2 is
recommended for faster calculations and better visualization

Computer and processor

512 megabytes (MB) of RAM or greater.

Memory 2 Gb or more is recommended to work with photos

Hard disk 100 megabytes (MB) of available hard-disk space. If you plan to keep your projects
with photographs longtime you may need large HD (100 -200 Gb or more)
High-color Super VGA 1600 x 1200 x 24bit.

Display 1920 x 1200 x 24bit or higher resolution monitor is recommended for convenient

work.

VGA card with OpenGL support

Video card NVIDIA GeForce 6600 or higher, ATl X1300 or higher are required to enable HDR
rendering* (see section HDR photorealistic diamond and inclusions visualization).
We recommend to use at least NVIDIA GeForce 6800, ATl X1600.

Other Logitech MX Revolution mouse is recommended

*The HDR photoreadtic diamond and inclusions visualizaticaguires Graphics
hardwaresupporting specific featureRlease test youGPU (Graphics hardware) with
DiamCalci Graphics Compatibilitfevaluatorutility. 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. Even if you get negative test result thdDian
visualizationwill be availablein the program. Most of existing/indows computers
compatible with norHDR OctoNus rendering engine.

For optimal performance @utomaticallocationof caviieswe recommendtb use
1. MZ16 System with 1.0x objective: 110x magnification

2. Z16 System with Dx objective: 80x magnification
3. M205A System with 1.0x objective: 115x magnification
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3 What is new in Oxy8&?en Microscope

3.1 New Export and Import of DMC files

New Oxygen version 3.3 exports allocated diamond cut into DMC file in parametrical
mode that fuher allows modifying and optimising the parameters of cutting in the

DiamCalc software: DiamCalc, DiamCalc Cut Designer, DiamCalc Pro and DiamCalc
Color. DMC cutting with improved proportions could be imported back into the Oxygen
solution. Previous Oxyan versions save allocated diamond cut into DMC in the form of

a polyhedron only.

New feature of export / import is especially useful for work with fancy colored
cuts.

In the beginning of optimization process, a preliminary solution is allocated in the
Oxygen. Then allocated diamond from the Oxygen is passed into the DiamCalc
Software for analysing and optimizing its colour.

DiamCalc provides possibility to studsz

reflection and refractive powers of a cu=

view the cut in different illuminations (i- ..-....
wider set of possible illuminations than il

the Photoreal mode of the Oxyge'“......-
application); generate light propagatior. .......
patterns; calculate qualitative propertie

such as light return, fire, scintillation;- ......
simulate cut external appearance within

particular enwonment like panorama; .......
perform diamond proportionfor certain

spectrum; etc.

If, in the course of operation with a polished diamond in the DiamCalc software,
its optical behavior was improved, then the modified cut saved in the DMC format
that can be imprted back into its original Oxygen solution. In the Oxygen a final
optimization of polished diamond is performed (finding maximum of weight for
obtained proportions).

Similarly, optimization can employ authoring cuts generated in DiamCalc
CutDesigner.

DMC Export/Import options are available from context menu in a Tree of solutions.
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To make export to DMC from context menu:

1 Select a polished diamond in the solution fforae of solutions

Tree

@ Scan
+- @ Inclusions
= @ Solutions
- @ Loaded solutions
+- (1 ERR 1: 162 ct, 52543
+- 03 ER1:145¢t, §2435
- @@ BM1:0.96ct, 52412

& R

@ Layer 11
w7 ER2: 141ct, $2326
w7 EE1:1.37ct, 52294
w7 PM1:118ct, $2280
w7 EBP 1:134ct, 52268
w7 PE1:128ct, $2250
w7 PP1:1.15at, $2131
7.y EP1:126ct. 2116

@ Marquise 1: 0.35ct (490 3), HIF

1 Rightclick on selected diamond

Tree

@ Scan
+- @ Inclusions
= @ Solutions
- @ Loaded solutions
+-{ ERR1:1.62ct, 52543
+-( ER1:145ct, £2435
- EM1:0.96ct, 52412
; (G RE A
@ Marquise 1: 0.35ct {4
@ Layer 11
+- ER2: 141ct, 82326
+-( EE1:1.37ct, $2294
+- PM1:1.18ct, $2280
+-( EBP 1: 1.34 ct, $2268
#- PE1:1.28¢ct, $2250
+- PP 1:1.15ct, §2131
+-0 EP 1:1.26ct. $2116

Color...

Bound Swirn (Vary Param)
Bound Swim (Fixed Cut)
Fit to rough (Run Balloon)
Import from drmc...

Export to dmc...

1 Choose in context merixport to dmc...

Color...

Bound Swim (Vary Param)
Bound Swimn (Fixed Cut)
Fit to rough (Run Balloon)
Import from dmc...

Export to dmc..,

1 SaveDMC file

It is also possible to make export to DMC from main mEiel/ Export /Diamond to
dmc file... Read details in documentation for previous version Oxygen 3.0
http://www.octonus.com/oct/products/oxygen/microscope/history 3_3.phtml#4
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To import DMC file from context menu:

1 Select an original polished diamond in thee that will be replaced by a

modifieddiamond
1 Rightclick on selead diamond

1 Chooseincontextmedumport fr om dmcé

Tree x
@ Scan -
+- @ Inclusions —

= @ Solutions

- @ Loaded solutions
+-{ ERR1:1.62ct, 52543
+-( ER1:145ct, £2435
- EM1:0.96ct, 52412

@ Marquise 1:0.35ct {4 Color...
@ Layer 11 Bound Swim (Vary Param)

8 EE 12 11;;2 :ggf Bound Swim (Fixed Cut)
3 PM1:1.18¢t, £2280 Fit to rough (Run Balloon)
v EBP 1:1.34ct, 52268 Import from dmc...

3 PE1:1.28¢t, 52250
3 PP 11156t 8213
1 EP1:1.26ct. 52116

Export to dmc...

o[ [ [ [ ] [

1 SelectDMC file and pres©pen

& Open [
Look in: | , DMC files j = &F B
= Marne . Date modified Type
';";’ brilliant_0.61ct.dmc 12/27/2011 5:24 PM - DMC File
Recent Flaces — - ' '
Desktop
Uiy __
Libraries
[
L:-k
Computer
@
Networlc
1| mn 3
File name: |bri||iar|t_ﬂ.€1ct.drnc j Open
Files of type: | DiamCalc files (*.dmc) | Cancel

lv Fit to rough automatically fun balloon)

1 The simple local optimization process for an imported cut is launched

automatically withthe optimization methoBalloon.

Note. In case you do not need to rialloon, unselect checkbokix to rough
automatically (run balloon)in the bottom of open file dialog window.

File name: |bri||iarrt_1]'.'E1ct.dmc j

Open

Files of type: | DiamCalc files (* dmc) |

[ iFit to rough automatically {run balloon)

Oxygen documentation
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1 For further local optimization use algorittBound Swim (Fixed Cut)or Bound
Swim (Vary Param). Bound Swim (Fixed Cut)performs local optimization of
diamond location to find the maximum price keeping the original proportion with
no changeBound Swim (Vary Param)additionally tries different proportions.

3.2 More precise definition of diamond density

Oxygen 3.3 uses a more precise value of the Diamond DeBsifyp24g/cm3. It leads to
moreprecise calculation of the weights of polished diamonds. The Density vabug2af

g/cm3 wasaused in the previous versions of the software.

Warning: Weights of diamonds allocated in previous versions of the programtare no
recalculated automatically!

3.3 Reports update

New program hagefined methods of calculation of cut parametdrs.particular,
calculations ofHeight for of Girdle and Pavilion are updated. The values of parameters
can be found irPolish reports, that gerae in menuFile / Create polish report... A
detailed descriptioof modifications in calculations can be found on the page with the
Helium Polish 5.4locumentation
http://www.octonus.com/oct/products/helium/polish/histbelium5_4.html#heights

3.4 Linked appraiser. Update active appraiser

A linked appraiser is an appraiser with ranges for any paesdetermined by the values
of the parameter fromRMC file from the diamond defined by user.

For example:

[cut]

Name: Brilliant

Quality: EX VG GD FR
Parameters: \
UpAngl e\ (A)

GirdleHeight_GIA (%) \

Optimize: Table Table Table \

DownAngleLevelO Pavilion Pavilion \
DownAngleLevell UpHeight GIA UpHeight GIA \
GirdleHeight GirdleHeight GIA GirdleHeight GIA \
UpAngle UpAngle UpAngle uHFix \

DownAngle DownAngle DownAngle \

GirdleRatio GirdleRatio GirdleRatio \
UpAngleLevel0 UpAngle UpAngle \

DiamondBase: /file Name.dmc
DiamondStart: /file Name.dmc
Mass: 0.00 10000 0 \
-0505 -0.10.2 \
-1.01.0 -0.305
-1515 -1.01.0
-2.020 -2.03.0
[end]

— —
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In the example above the fikame.dmdn the linesbiamondBase andDiamondStart IS
defined as thdase and start diamond, and appraising will be executed witmdiriki
this file.

Suppose that the crown angle valueNlame.dmcis 35.0 degrees. Therhé diamond,
after optimizationgets arEX grade within the range.5to 0.5 (i.e. from34.5t0 35.5),

gets avVG grade within the rangel.0to 0.8 (i.e. from34.0to 36.0 and so onThe new
version of Oxygen allows changing this base file interactively from the application.

The Settings / Update active appraisemenu offers two optins:By d mc arfdByl e é
active diamond

Help
Render settings ...

Coler and lighting settings...
Lighting 3

Default diamend clarity and color ...

Select active appraiser...

Update active appraiser 2 By dmic file...
Allocation settings 3 By active diamond

Autosave options...

First optionBy dmc file... allows to seletca desiredMC file with parameter values
known toyou. This operation changes the current appraiser and further allocations, and
appraising will be donaccording to this new appraiser.

It is possible to select any diamond in Tree of solutions (thezby he operator renders
the diamondactive) and then update the appraiser to that active diamond by choosing
second optioBy active diamond From then on, appraising will proceed relative to the
diamond selected.

3.5 Smoother lighting control

The behaviour of the lighting control knob was adjusted. Now turning the knob will lead
to more smooth and intuitive change of lighting intensity, when looking directly with
human eyesThis feature uses ndmear conversion of knob rotation angle to lighting
brightness. It is turned on by default.

3.6 Bugfix

The new version includes a numigdércorrections regarding enhancaaplication
reliability in themodules of inclusion withdrawal, search for new directions, and report
generation.
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4 Wor kspace
4.1 Open project
To start working withOxygen Microscopepenfile with project.The projectsan
include 3d models of rough, inclusions models and solutions. Oxygen projects also
include working modes, Scene setting and etc.
The follow types of projects are supported:

1 Oxygen projects *.0xg

1 Pacor projects*.mmd

1 Helium Rough projects*.mmd

To openproject / file:

1 Start the program
1 Open file from theDpendialog window

Oxygen
File  Wiew Help

. 2 A ) 2 i 14 1S wlm o 22 4]
roug olished o custorn oniginal

Allocate dizmom s

Loak jr: Ibtemp j - £ B~

ﬂ marking_24.56¢k.0%g
|| marking_47.22ctoxg

My Recent z]mar)qng 53.33ct.0mg
Documents xr ict oxg

L]

My Network File narme: Ixray_35.99|:t.oxg
Places

Files of type; Inygsn % Pacor project files (%.oxg; ".mmd) j

1 To open another file ugale/Open menu orDrag and drop

Oxygen documentation



o o ] e o i s o5 ] ] o i i ] ] o i i i s o o o ] o

4.2 Different working modes
There aresix standardvorking modesn the Oxygen Microscope:

Cavities

Inclusions

Allocate

Diamonds

inclusions in polished
Photoreal

= =4 4 & -2 -2

The modes allow to activate different workspaces of the program with its objects
visualization and layout of panels.

@ @ % inclu:;nns @jl' @2

Cawvities  Inclusions Allocate  diamonds inpalished Photoreal  customn cuskan original

C1 andC2 are usewdefinable working modes. The program allows to dejiog own
working mode as a set of the desiredgdaand a type of object visualizatidil andC2
modes are saved in the registry.

If you have file with saved mod&xl andC2 it is loaded automatically. The loaded
modes are available through the butboiginal .

Note.Find Inclusion mode is obsoleté&lease use neMicroscopemode.
Cavities and Inclusions modes
The Cavities andInclusions modes aredesigned for:

view rough diamonds in a microscope

control microscope and camera

make photos by a microscope camera

explore photos

createCavities autonatically or manuallyn Cavities mode
create3D inclusions,Points, CacksandCloudsin Inclusions mode
modify and deleteavities andnclusions

estimate precisions and consistency of inclusions

view diamond model and inclusions models

= =4 4 4 a8 2 _a _a -2
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There are fouviewsavailable

Microscope camera
Photo view
Inclusion view

= -4 —a -2

Model view (standard, the same as in previous versions Oxygen Inclusion)

To usethesemodes select buttorCavities (default) orinclusions on thetop toolbar

':l

=l8ixf
al8ix

EE——
Inchusiors. | Hardware | Photo sats |

A Cur 5.00 Surface New sat [ Shoot
==

| StopSearch |

Selected inclusion Allinchusions

kkkkkk

There arecontrols panelonthe right side of the screen. Toentrols panelincludes tree

tabs:
¢ Inclusions- to create or edit inclusions

1 Hardware - to control the microscope and camera
1 Photo Sets to load, view and select photos

Oxygen documentation
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Microscope camera mode

The Microscope cameramode allows to create photos of inclusions and cracks inside
the stone. To use this mode select bulflicroscope cameraon the left panel.

There is live camera view in the center of the scidknws toobserve rough, 3d model
over the rough anbhdicator Pearof t he current facetds sl o

Thelndicator Pear has three colors: green, yellow and red.
1 Green- fine orientation for creating Inclusions contours
1 Yellow - goodfacetorientation
1 Red- orientationof facet is ot recommended to make contours

Zero area

—_—
/
/
/

Current
normal
pozition

The Pear is a curve line The length of Pear Length of Pear become The color of Pear depends
cover circle in the center  depends on the angle short or long as leveling of  on the angle of normal

of Scene and current between the normal to facet. \INh_en tSe facEt has deviation.

normal position. The the current facet of a norma’ view Fear shape More then 25 degree i

. . . - . h i ircle.
Tail of Pear is always diamond and direction changes into Circle

directed to the normal. of operator view. Then
an angle is to big the

Tail of Pear might go out
the Scene. 1 Less 10 degree - green

red

1 From 10 to 25 degree i
yellow

Oxygen documentation



o o ] e o i s o5 ] ] o i i ] ] o i i i s o o o ] o

The panels on the bottom allow:

1 set brightness and contrast

1 adjust focus on surface

1 set focus orsurface of 3d model

1 AutoFocus on the real surface of rough or inclusion

1 set focus on inclusion

{1 accurate set microscope zoom

1 make photos
'3 O B Set fo 3 Change forus: Step:
| F e

Attjalt:xmmsmu::xmm: 50% aox 100% 115% ;fg? i Crosshair Effacts

T S e RN N T N N H=—Sa|w|

The Microscope and Cameaae controlledin the Hardware tab on the right side of the
screen.

Photo view mode

ThePhoto viewmode allows to view and select photos for creating inclusion.

The photos obtained from microscope savedPoto SetsPhoto set is a folder with
photos.

To work with Photo sets select tRhoto Sets

Inclusioms} Hardware Photo ssts }

LA 1.
Photo21E.jpg Phote217.jpg Photo212.jpg
Phato219,pg Phata22(ipg Photo?21jpg
PhatoZ22.ipg Phata223.pg Photo?24.jpg
small_n_big_4 Photol32.jpg PhotoD32.jpg
Phata094.jpg Photol95.jpg Photal96.jpg
Phatol37.ipg Phatal3% jpg Photol99jpg

- - W .
Add phots ‘ Save curent set ‘

NewSet. | Load Sets... Savedlsets.. |

To create Photo set use buttdaw Set

Note. It is recommended tgroup photos in Photo sets by themes: inclusiooracks,
clouds and etc.
To load Photo sets:

1 SelecttabPhoto sets
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Press key.oad Setsin the bottom

Select some folders with photos

Photos will be loaded into td®hoto Sets

The set might be one or several: Setl, Hetft.

=4 =4 -4 =5

To save in JPG format:
N Click onSave current ser save all sets
1 Choosebmp or.jpg format

Note.Which format is proper for you?

MBox Images saved in JPG format have size 10 times less than images in bmp format.
Using of JPG format can savgou up to 90% of disk space. It should be noticed that
JPGimage compression is not lossless and slightly affects the image quality.

We believe that the level of compression used in the Oxygen software keeps enough
good image quality required to work withclusions and therefore we generally
recommend to use JPG format, especially if you store images for long time or send
them through the Internet or local network.

If you don't care about the size of images and want to use lossless image format than
youmay prefer to use bmp.

To explore photos in a gallery:
1 Select a photo

~ EEENTT
Inclusions | Hardware Photo sets |

G TR Set1 Phota001.ipg Phota002.pg
: Photo003 jpg Photo004 jpg Photo005 pg
Photo006.ipg Photo007.jpg Photo008.jpg

i,gf. '

Photo003 jpg

Flat Crack-1

Add pholos. ‘ S ave catent {isek |
el e o Newset | LoadSets.._ | Savealsets.. |

View photo: Set 1 photo:

Gallery

.

>~

All Current. Model

[ 6 ] I 9 ] [Newset ] I Shoot I Inclusions | Inclusion | on photo
Photo004.jpg set:
Blind Paint @rsie

& Pear

Effects
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1 Double click selected photo or press button Single

Wiew photo:

[ Single ] l Gallery l

1 The photo will be enlarged

1 To switch back to the gallegyressbutton Gallery

1 To list photos use buttons

1 Tolist photosby mouse
o0 press and hold left mouse button
o hold and move mouse on Scene
o the photos will be changing like a movie
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