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Camera Panning

e Position fields allow

absolute camera
positioning

- Up arrow moves model

up by moving camera
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< Down arrow moves
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camera up
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left by moving camera
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« Right arrow moves

model right by moving
camera left

 Double-click at a point
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pans to re-center at click
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 Up arrow moves
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Display metadata

 Mousing-over
pixels reports the
material under the
cursor

e The user can also
right-click on a
pixel with material
iInformation and
control
— visibility,

— opacity,
— and color
— for one or more
materials under the
given pixel.
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_ visibility, 5 w

— opacity,
— and color e
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— for all material in the e 29800
m O d e I . Muclide Density (atoms/b-cm)
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- Mixture information = e
changes as a s arsmaneos
function of selected =« e

m ate r| al 7015 | 1.078897e-05
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Material Filter

e Users can type
material identifiers
(numbers) to filter
material table
rOWS.

« Same filtering
capability
conducted by
right-clicking a
pixel with multiple
materials and
selecting 'Manage'
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Zooming
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- Click upper-left and X 000000000000000000e+00

drag to lowe r-rig ht ¥ e
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Reset

e Quick zoom is
Implemented via a
Zoom factor text field, - 5
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enter a zoom e
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Rotation step size 5.00° -
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— Show view origin can o
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Zooming

X 0.00000000000000000e+00

- Rectangle (or lasso) Y sstsirzozssosizens

zoom is implemented
just asitisin the 2D - -

view :

— Click upper-left and X 0.000000000000000008+00

drag to lower-right ¥E10.00000000000000000e+20

Z 3.524934B5322335287e+00 I

e Quick zoom is
Implemented via a
/oom factor text field, - -
allowing the user to l
enter a zoom R
(multiplication) factor.

Rotation step size 5.00° "

- Show view origin can oo
assist in zoom factor Zoomfactor 482152
fOCUS Outline threshold 0.50 |
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Camera Rotation Alt+Click and Drag
X 9.76932421190391436e-14 to rOtate in dra -directiOn

- Rotation step size input field ;20
allows specifying explicit T
rotation. . :

1

- Up arrow rotates modelup ...
by rotatlng camera down X 0.00000000000000000e-+00

¥  0.00000000000000000e+00

o Down arrow rotates model Z 2.29999999999999982¢-+00 —
down by rotating camera — ~
u p Aotation step size |40.00° |-

- Left arrow rotates model left - -
by rotating camera right l

- Right arrow rotates model| o
right by rotating camera left

Miscellaneous

Orthographic

- Arbitrary rotation is @
aChIeved by AIt+CIICk—and— Outline threshold 0.50 | 2
drag
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Camera Rotation:

X 7.4B37365255566813%e-14

l |p Y -1.2221B692455116866e+03

Z -1.02323659762057969e+03

- Rotation step size input field ;
allows specifying explicit - 5
rotation. l

Orientation

e Up arrow rotates model up e ooco0000000000005
by rotating camera down T

Z 2.29999995999959982e+00

< Down arrow rotates model
down by rotating camera rotoion sip 20 (45555

up

- Left arrow rotates model left
by rotating camera right :

- Right arrow rotates model eometi
right by rotating camera left

Miscellaneous

- Arbitrary rotation is Ortesrapic
achievéed by Alt+click-and- =~ == ™

dra Outline threshold |0.50 |
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Camera Rotation:

X 7.4B37365255566813%e-14

D OW n Y -1.22218692455116866e+03

Z 1.02783659762057982e+03

- Rotation step size input field ;
allows specifying explicit - 5
rotation. l

Orientation

« Up arrow rotates model up | T
by rotating camera down "

Z 2.29999995999959982e+00

« Down arrow rotates model
down by rotating camera Potaion sap lzo (15552

up :
- Left arrow rotates model left - —
by rotating camera right

- Right arrow rotates model eometi
right by rotating camera left

Miscellaneous

- Arbitrary rotation is Ortesrapic
achievéed by Alt+click-and- =~ == ™

dra Outline threshold |0.50 |
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Camera Rotation:

X 1.02553658762057987e+03

L e ft ¥ -1.22218692455116866e+03

Z 2.30000000000009752e+00

- Rotation step size input field ;
allows specifying explicit - 5
rotation. l

Orientation

« Up arrow rotates model up | T
by rotating camera down "

Z 2.29999995999959982e+00

< Down arrow rotates model
down by rotating camera R —

up :
- Left arrow rotates model left =
py rotating camera right :

- Right arrow rotates model eometi
right by rotating camera left

Miscellaneous

- Arbitrary rotation is Ortesrapic
achievéed by Alt+click-and- =~ == ™

dra Outline threshold |0.50 |
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Camera Rotation:

X -1.02553659762057964e+03

-
R I g ht Y -1.22218692455116866e+03

Z 2.30000000000009752e+00

- Rotation step size input field ;
allows specifying explicit - 5
rotation. l

Orientation

« Up arrow rotates model up | T
by rotating camera down "

Z 2.29999995999959982e+00

< Down arrow rotates model
down by rotating camera rotoion sip 20 (45555

up T

- Left arrow rotates model left .
by rotating camera right :

- Right arrow rotates model —
right by rotating camera left

Miscellaneous

- Arbitrary rotation is Ortesrapic
achievéed by Alt+click-and- =~ == ™

dra Outline threshold |0.50 |
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Rendering modes

- Material renders only ¥ - sosotagesseesize
material colors, shaded o
according to surface - .
normal :

- Material+Outline renders X 000000000000000000010
same as Material withthe | "
addition of black outlines
at boundaries T

- Qutline renders only . g
material boundaries using :
Material colors o

- Mesh data Overlay and
Overlay+boundaries S
capabillities are slated for — zmee e
phase 2 development. i 1S

;y,,OAK RIDGF
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Origin: (0, -1595.45, 2.3)



Rendering modes:
Material + outline

e renders same as
Material with the
addition of black
outlines at boundaries
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Zoom factor 1B0.876

View presets... Meshes

Show view origin I Controls l

Materials Mash Camera Cuts

Position
X 0.00000000000000000e+00
¥ -1.59545172023569512e+03

Z 2.29999999999999982e+00

Orientation
X 0.00000000000000000e+00
¥  0.00000000000000000e+00

Z 2.29999995999959982e+00

Reset
Rotation step size | 5.00°
L
— —+
"
Presets
Isometric Top
Front Right side

Miscellaneous
Orthographic
Zoom factor 180.876

Outline threshold |0.50 |

Origin: (0, -1585 45, 2.3)
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Materials Mesh Cuts

Rendering modes:

X 0.00000000000000000e+00

| |
O l ItI I n e Y -1.58545172023569512e+03

Z 2.29999999999999982e+00

t

e renders only material - = o ©
boundaries using
Material COIOrS X 0.00000000000000000e+00 I—I

¥  0.00000000000000000e+00

Z 2.29999995999959982e+00

Reset
Rotation step size 5.00° "
1
— —
1
Presets 4 A
Isometric Top
Front Right side

Miscellaneous L
Orthographic
Zoom factor 180.876

Outline threshold |0.50 |
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Origin: (0, -1585.45, 2.3)
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Materials Mesh Camera

Model Cutting

- Named Block and Pie
slice model cut styles

- Boundary box cut
clamping o

© Block Front-right quarter E

Pie slice  X-axis 2 Angle 60.0000°

- Cut offsets allow for e o eing b 5
moving the origin of

X 0

the cut =

Z 0

- Rotation uses Euler
angle convention to * fromo_J;
rotate cuts to desired .
angles e ———

= A1: rotation about Z
» A2: rotation about X'
« A3: rotation about Z"

- ADbility to remove and
edit/save existing cuts

% OAK RIDGE

National Laboratory

Origin: (671.588, -1440.5, 141.142)
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Model Cutting: e e M
Cut Styles

e Block

Top half
Bottom half
- TO p h alf (+ Z) Cut name New Iﬁ?gh?il;ﬁ
Cut style Front half
—_ BOttO m h alf (-Z) © Block -t quarter

- Left half (-X) Pie slice 'ﬁ_ Angle  60.0000° 2
Clamp to boury  Z-axis

— Right half (+X) Gl e
— Front half (-Y) o

— Back half (+Y) °°
— Front-right quarter (-Y,+X)  » oo

e Ple slice T

These angles correspond to the Euler angle convention.

- X axis (opening in -Y) - tationsbou 2
- Y axis (opening in -Z)

= A3: rotation about Z"
— Z axis (opening in -Y)
% OAK RIDGE

National Laboratory

Add Save
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Materials Mesh Camera

Model Cutting: s e e
Cut Styles

e Block

- TOD half (+Z) Cut name New cut
- BOttO m h alf (_Z) " Block Top half
" Pie slice = X-axis 2 Angle 60.0000°

B Left half (-X) Clamp to bounding box
- Right half (+X)

X 0.00000000000000000e+00

- Fro nt h alf (-Y) ¥ 0.00000000000000000e+00
— B aC k h alf (+ Y) RZDtE::rl]DOODGOOO{JODOD{Jmemo
— Front-right quarter (-Y,+X) A 00000

A2 |0.0000°

e Pie slice 4 fooour

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— Z axis (opening in -Y)

¥ OAK RIDGE
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Add Save

Origin: (534.534, -1146.72, 946.561)



3D Material + outline Zoom factor 200 View presets.. y  Meshes  Show view origin | =00

Materials Mesh Camera

Model Cutting: e
Cut Styles

e Block —
- Top half (+2) Cutname. Now ot

Cut style

- BOttom half (_Z) Block Bottom half
- Left half (-X) Cla::ts::und::ix e
- Right half (+X)

- FI‘O nt h alf ('Y) Y 0.00000000000000000e+00

— B aCk half (+Y) RZOta::GGODﬂOOO{J{}DOD{J{}oe+oo
— Front-right quarter (-Y,+X) A 00000

A2 |0.0000°

e Pie slice 4 fooour

These angles correspond to the Euler angle convention.

- X axis (opening in -Y)
- Y axis (opening in -Z)
— Z axis (opening in -Y)

_#‘fOAK RIDGE

National Laboratory

Add Save

Origin: (730.088, -1113.7, -B46.161)



3D Material + outline Zoom factor 200 View presets.. y  Mashes  Show view origin P Cantrols

Materials Mesh Camera

Model Cutting: Rl
Cut Styles

e Block

- TO p h alf (+Z) Cut name  MNew cut
- BOttO m h alf (_Z) " Block Left half
" Pie slice = X-axis 2 Angle 60.0000° @©

B Left half (_X) Clamp to bounding box
- Right half (+X)

X 0.00000000000000000e+00

- Fro nt h alf (-Y) ¥ 0.00000000000000000e+00
— B aC k h alf (+ Y) RZDta::DOODGOOO{JODOD{JOUemo
— Front-right quarter (-Y,+X) A 00000

A2 |0.0000°

e Pie slice 4 fooour

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— Z axis (opening in -Y)

¥ OAK RIDGE

National Laboratory

Add Save

Origin: (794859, -1356.35, 147.954)



3D Material + outline Zoom factor 200 View presets.. y  Mashes  Show view origin P Cantrols

Materials Mesh Camera

Model Cutting: s s
Cut Styles

e Block

- TO p h alf (+Z) Cut name  MNew cut
- BOttO m h alf (_Z) " Block Right half
" Pie slice = X-axis 2 Angle 60.0000° @©

B Left half (-X) Clamp to bounding box
- Right half (+X) cut s

X 0.00000000000000000e+00

- Fro nt h alf (-Y) ¥ 0.00000000000000000e+00
— B aC k h alf (+ Y) RZDta::DOODGOOO{JODOD{JOUemo
— Front-right quarter (-Y,+X) A 00000

A2 |0.0000°

e Pie slice 4 fooour

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— Z axis (opening in -Y)

¥ OAK RIDGE

National Laboratory

Add Save

Origin: (794859, -1356.35, 147.954)



aD Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | =0

Materials Mesh Camera

Model Cutting: st e
Cut Styles

e Block

- TO p h alf (+ Z) Cut name  MNew cut
- BOttO m h alf (_Z) | Block Front half
" Pie glice  X-axis 2 Angle 60.0000° @©

B Left half (-X) Clamp to bounding box
- Right half (+X)

X 0.00000000000000000e+00

- Front half (_Y) Y 0.00000000000000000e+00
— Back half (+Y) Rzm::uuomuoonmomm@,og
— Front-right quarter (-Y,+X) M 00000

A2 |0.0000°

e Ple slice 8 loccoo

These angles correspond to the Euler angle convention.

- X axis (opening in )

- Y axis (opening in -Z)

— Z axis (opening in -Y)
¥ OAK RIDGE

National Laboratory

Add Save

Origin: (794859, -1356.35, 147.954)



3D Material + outline Zoom factor 200 View presets.. y  Mashes  Show view origin h Cantrols

Materials Mesh Camera

Model Cutting: o]t
Cut Styles

e Block

- Top half (+Z) Cut name New cut
- B Otto m h alf (_ Z) " Block Back half
" Pie slice = X-axis 2 Angle 60.0000° @©

B Left half (-X) Clamp to bounding box
- Right half (+X)

X 0.00000000000000000e+00

- Front half (-Y) ¥ 0.00000000000000000e+00
— B aCk half ( _l_Y) :ma::ﬂﬂﬂmﬂoomucmmemo
— Front-right quarter (-Y,+X) M 00000

A2 |0.0000°

e Ple slice 8 loccoo

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— Z axis (opening in -Y)

¥ OAK RIDGE

National Laboratory

Add Save

h Origin: (815.031, 1236.25, 357.172)



3D Material + outline Zoom factor 200 View presets.. y  Mashes  Show view origin h Cantrols

Materials Mesh Camera

Model Cutting: sk
Cut Styles

e Block
- Top half (+2) Cutname. New

Cut style

— Bottom half (-2) Bock | Fronight quarer

- Left half (-X) ST
_ Right half (+X)

_ Front half (-Y) B

_ Back half (+Y) e

— Front-right quarter (-Y,+X) A 000

A2 |0.0000°

Remove

e Ple slice 8 loccoo

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— Z axis (opening in -Y)

¥ OAK RIDGE

National Laboratory

Add Save

Origin: (794859, -1356.35, 147.954)



3D Material + outline Zoom factor 200 View presets.. y  Mashes  Show view origin P Cantrols

Materials Mesh Camera

M O d e I C Utti n g : ‘N:\im:ui| P:::ce ‘X—ﬂxi:cﬁt:;]:anmped
Cut Styles

e Block

- Top half (+Z) Cut name  MNew cut
- BOttO m h alf (_Z) " Block Top half
~Pie slice | X-axis Angle | 60.0000° :

B Left half (-X) Clamp to bounding box
- Right half (+X)

X 0.00000000000000000e+00

- Fro nt h alf (-Y) ¥ 0.00000000000000000e+00
— B aC k h alf (+ Y) RZDta::DOODGOOO{JODOD{JOUemo
— Front-right quarter (-Y,+X) A 00000

A2 |0.0000°

e Pie slice 4 fooour

These angles correspond to the Euler angle convention.

- X axis (opening in =Y) 15 e ot
- Y axis (opening in -Z)
— Z axis (opening in -Y)

¥ OAK RIDGE

National Laboratory

Add Save

Origin: (726.898, -1396.76, 119.088)



aD Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | =0

Materials Mesh Camera

M O d e I C Utti n g : ‘N:rm:m| Pi:::ce ‘Y—axi:u:t:i.pz:mped
Cut Styles

e Block

- TO p h a.lf (+ Z) Cut name  MNew cut
- BOttO m h alf (_Z) " Block Top half
~ Pie glice | Y-axis Angle | 60.0000° :

B Left half (-X) Clamp to bounding box
- Right half (+X)

X 0.00000000000000000e+00

- Front half (-Y) ¥ 0.00000000000000000e+00
— Back half (+Y) Rzm::uuomuoonmomm@,og
— Front-right quarter (-Y,+X) M 00000

A2 |0.0000°

e Ple slice 8 loccoo

These angles correspond to the Euler angle convention.

- Xaxis (opening in =)

- Y axis (opening in =)

— Z axis (opening in -Y)
¥ OAK RIDGE

National Laboratory

Add Save

A Origin: (726.898, -1396.76, 119.088)



3D Material + outline Zoom factor 200 View presets.. y  Mashes  Show view origin h Cantrols

Materials Mesh Camera

M O d e I C Utti n g : ‘N:rm:m| P::: ‘Zﬂd:::'" :::mped
Cut Styles

e Block

- Top half (+Z) Cut name New cut
- BOttO m h alf (_Z) " Block Top half
' Pie slice | Z-axis Angle | 60.0000° :

B Left half (-X) Clamp to bounding box
- Right half (+X)

X 0.00000000000000000e+00

- Front half (-Y) ¥ 0.00000000000000000e+00
— B ack half (+Y) :m::uuomuoonmommmg
— Front-right quarter (-Y,+X) M 00000

A2 |0.0000°

e Ple slice 8 loccoo

These angles correspond to the Euler angle convention.

- X axis (opening in -Y) 1A roon o
- Y axis (opening in -Z)

— Z axis (opening in -Y)
¥ OAK RIDGE

National Laboratory

Add Save

A Origin: (726.898, -1396.76, 119.088)



3D Visualization in Fulcrum Summary

 Camera
— Presets
- Panning
- Zooming
-~ Rotation

e Rendering modes
e Display metadata

e Material controls
— Filter material table

e Geometry Cuts

¥, OAK RIDGE

- National Laboratory
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