Color Palette Tips
EnSight 9.1

Computational Engineering International
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Agenda

Default Palette

Editing the default palette
Matching the color to the data
Smoothed vs. per-element
Adding more levels

Seeing the Gradient

Color blindness

EnSight Included Palettes
Palette transparency
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EnSight Default Palette

eo0e x| Palette Editor

Five levels Mlml
Blue low

Red high

Advantage: Simple, clean

Disadvantage: all colors are
Interesting.
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Why don’t you want all colors
Interesting?

e The human eye Is attracted velocity

to vibrant colors 1.003e+00
. 7.526e-01
e The default palette consists 5.017¢-01

) 2.509¢-01
of 5 vibrant, saturated 0.000e+00
colors

o Zero should be
uninteresting

-~ a
¥ 1.003e+00
7.526¢-01
% 5.017¢-01

2.509¢-01
0.000e+00
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Notice how the low value zero i1s now

uninteresting

» Take advantage of the velocity

1.003¢+00
human eye 7.526¢-01

« Communicate more quickly 2 5096.01
- . -
and effectively 0.0006+00

4
\(.v
X
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Zero between two extrema

e Saturated Green is too velocity[Y]
2.695e-01

Interesting | 347e-01
e Gray It out! ?;”34“;;_3?
-2.695¢e-01

2.695e-01
1.347e-01
0.000e+00
-1.347¢-01

-2.695¢-01
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Gray Zero highlights the extrema

* Don’t make your observer
work hard to understand

« Make Important values have
CO|OrS! 4)-0.134750

a || -0.269500

11 0.269500

21 0.134750

velocity[Y]

\ e . | f 2.695e-01
{7 1.347e-01
v o I 0.000e+00

-1.347¢-01
-2.695e-01
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Why do my Per-Element variables

look ‘chunky

e Per element values: one
color for one element

* No interpolation

velo' per clem[Y]

. -y : / 2.400¢-01
3 e - | " 1.200e-01
T I 0.000¢+00

y -1.200e-01

L S -2.400¢-01
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ook at the coloring on each element

e See that each element has
one color

* No blending between
elements

o Coarse mesh with sharp
gradient Is ‘chunky’

A

¢ ENnSight analyze, visualize, communicate




EnSight can interpolate per element

___variables, smoothing the coloration

e Edit>Preferences Color
Palettes

® 06 %| Preferences

Preference categories{select one)

Annotation

olor Palettes

Command Line Paramelters
Dakta
General User Interface

* Display legend when part is colored
¥ Auto replace legend when part i3 colored velo_per_elem[Y]
2.400e-01
S 1.200¢-01
Reset legend ranges when time i3 changed B ke 0(,5

— ~1.200¢-01
Use continuous palette for per element vars t00e0
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When should | add more levels?

8606 x| Palette Editor ® Th d f It 1 5 006 N Palette Editor
Palette: velo_per_elem[Y] e e au IS Palette: velm:ity|]4|
e The max s 21

e \When 1s more

f) Sl b # of levels:
better . Al Invert colors |

Interpolate... |

f
, v
I‘ simple | Advanced | Markers | Options | Files |

Simple I Advanced | Markers I Options I Files

[0.233984 Range used [0239984 : (g Tt [1.00341

-0.239984 variable extrema 0.239984 Variahle extrema 1.00341

1 : Select one... f
Set range to: Select one... f | Help | Set range to | Help
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Are more levels ‘better’?

Palette: wvelocity[]

Simple I Advanced I M

elocity
B1.000¢+00
7.500¢-01
5.000e-01
2.500e-01

0.000e+00

Range used

Variable extrema

Set range to: Select one... | i
r J,?{rclocity

1.000e-+00
Y 8.889¢-01
7.778e-01
6.667¢-01
5.556e-01
4.444¢ 01
3.333¢-01
2222¢.01

1 111e-01
0.000e+00

¢ ENnSight analyze, visualize, communicate 12




What If we make every other level
black?

e See gradients in a
dramatic fashion.

velocity

71.000e+00
v 7.500e-01

5.000e-01

k 2.500¢-01 Aelocity
v 1.000¢+00
0.000¢+00 7 §.889e-01
9 7.778¢-01
z
&

6.667¢-01
5.556e-01
4.444e-01
3.333e-01
2.222e-01
1.111e-01
0.000e+00
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Light/Dark banded colors are more

subtle

 every other band is light dark
of the same color

 Use both sides of your brain!

L]
L1
|
L1
|
I
|
|
L1
L1
Ll
L1
Ll
|

A
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Contours can act as dividers

» Create a contour part colored
black to emphasize level
boundaries

~ welocity

1.000¢+00

Y 750001

{ Yy 5.000¢-01

A y 2.500¢-01
Y

4 0.000e+00

5.000e-01
2.500e-01

0.000e+00
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Color Deficiency

Common In Asians and Caucaslians

— 8% caucasian males
— 5% asian males
— EnSightColorDef Pre-defined palette

Most common forms

— six types of dyschromatopsia have been identified

— most are dichromatic, only two of three primary colors seen
— typically, either red- or green-sensitive pigment is missing
— actual “color-blind” are only 0.003% of caucasian males
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Color blindness

* To help the color deficient
— Avoid red and green in palettes and in part coloring
— Use banded colors and black to delineate colors
— Use one color with brightness to indicate levels
— Gray scales
— EnSightColorDef Pre-defined palette

e Check your images
— VISCHECK website:
— Input your image
— Output is Image with various color deficiencies
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Color blindness

e e e
'_——----—_—:‘jﬂ__ﬂ_ e
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EnSight includes a Palette for

 Just Load (Restore) and go o —— J

Simple | Advanced ;| | Markers | Options | Files

Click on Files Tab
Choose EnSightColorDef ”

graysc: al tani d
Jray cale_inverted
hot_r tal

lav

moming_glol
[eanl uthutter ; an iJ elly
Ps

rainbow_banded
reverse_ramhu\l.r

satum_pastelyellow_to_pumple
StarCDpalettel4
StarCDpalettel5Band
StarCDpaletteAlt20

0.666667F StarCDpaletteAltz0Band

0.333333

0.16666 7 o0

Set range to: Select one...
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Color blindness

« EnSightColorDef - Special Palette for Color blindness

21 0.833333

3| 0.666667

loci

000e+00
8.333¢-01
6.667¢-01
5.000e-01
3.333¢-01

1.667e-01
0.000e+00
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Color blindness

« EnSightColorDef - Special Palette for Color blindness
 Use contours to further set the colors apart

/5 €locity

‘]

y J/000¢+00

7/ 8333¢:01

77 6.667c-01

5.000¢-01

/4 333301

g 1.667e-01

— 0.000e+00
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How to make my own Palette?

Pick your number
of levels

Edit the colors by
clicking on them

Use the color
selector to pick a

color
Custom colors Hue: |0 | Red: |255

' Wmrrrrrrr |
Save to dISk I_ I_ I_ I_ I_ I_ I_ I_ Sat: | 239 Green: A

Val: |235 Blue: |0
Add to Custom Colors |
oK | Can

A
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What other palettes are included?

06 X/ Palette Editor

Palette: wvelocity[]

e L » Palettes that have banding

ACFD_11_level_contours
ACFD_21_Gray_Middle
ACFD_21_level_contours
ACFD_delta_13_level
ACFD_delta_6_level
ACFD_simple_palette
bobs_rainbow
camation_red_white
DEM_screen
earth

] T )
FASTDefaultPalette
grayscale
grayscale_banded
grayscale_inverted
hot_metal
lava_waves
Magma
moming_glory_blue_tan
peanutbutter_and_jelly
Ps
rainbow _banded
reverse_rainbow
satum_pastelyellow_to
StarCDpalettel4 i
StarCDpalettel5Band
StarCDpaletteAlt20
StarCDpaletteAlt20Band

Restore... |
Undo restnre

l].l] Range used

0.0 Variable extrema

Set range to: Select on |
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What other palettes are included?

06 X/ Palette Editor

Palette: wvelocity[]

e L  Palettes that have banding

ACFD_11_level_contours
ACFD_21_Gray_Middle
ACFD_21_level_contours O
ACFD_delta_13_level
ACFD delta_6_jevel 9 ra e O u I I I I e
ACFD_simple_palette
bobs_rainbow
camation_red_white
DEM_screen
earth

] T )
FASTDefaultPalette
grayscale
grayscale_banded
grayscale_inverted
hot_metal
lava_waves
Magma
moming_glory_blue_tan
peanutbutter_and_jelly
Ps
rainbow _banded
reverse_rainbow
satum_pastelyellow_to_pumple
StarCDpalettel4
StarCDpalettel5Band
StarCDpaletteAlt20
StarCDpaletteAlt20Band

Restore... |
Undo restnre

l].l] Range used

0.0 Variable extrema

Set range to: Select on |
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What other palettes are included?

06 X/ Palette Editor

Palette: wvelocity[]

e e L  Palettes that have banding

ACFD_11_level_contours

ACFD_21_Gray_Middle

ACFD_21_level_contours O
ACFD_delta_13_level

ACFD delta_6_jevel o r a e O u I I I I e
ACFD_simple_palette

bobs_rainbow

camation_red_white

DEM_screen

&, > Rainbow and reverse

grayscale
grayscale_banded

-
grayscale_inverted
hot_metal

lava_waves

Magma
moming_glory_blue_tan
peanutbutter_and_jelly
Ps

rainbow _banded
reverse_rainbow
satum_pastelyellow_to_pumple
StarCDpalettel4
StarCDpalettel5Band
StarCDpaletteAlt20
StarCDpaletteAlt20Band

Restore... |
Undo restnre

Range used

Variable extrema

Set range to: Select one... |
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What other palettes are included?

06 X/ Palette Editor

Palette: wvelocity[]

e L Palettes that have banding

ACFD_11_level_contours
ACFD_21_Gray_Middle
ACFD_21_level_contours

ACFD _deita_13_level -
ACFD_delta_6_level ra e Ou I I I I e
ACFD_simple_palette
bobs_rainbow

camation_red_white
DEM_screen

&, Rainbow and reverse

grayscale
grayscale_banded

-
grayscale_inverted
hot_metal

lava_waves

Magma
moming_glory_blue_tan
peanutbutter_and_jelly

Custom solver palettes

reverse_rainbow
satum_pastelyellow_to_pumple
StarCDpalettel4
StarCDpalettel5Band
StarCDpaletteAlt20
StarCDpaletteAlt20Band

Restore... |
Undo restnre

Range used

Variable extrema

Set range to: Select one... |
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What other palettes are included?

06 X/ Palette Editor

Palette: wvelocity[]

e L Palettes that have banding

ACFD_11_level_contours
ACFD_21_Gray_Middle
ACFD_21_level_contours

ACFD _deita_13_level -
ACFD_delta_6_level ra e Ou I I I I e
ACFD_simple_palette
bobs_rainbow

camation_red_white
DEM_screen

&, Rainbow and reverse

grayscale
grayscale_banded

-
grayscale_inverted
hot_metal

lava_waves

Magma
moming_glory_blue_tan
peanutbutter_and_jelly

Custom solver palettes

reverse_rainbow
satum_pastelyellow_to_pumple
StarCDpalettel4
StarCDpalettel5Band

e Gravscale
StarCDpaletteAlt20Band

Restnre...

Undo restnre

Range used

Variable extrema

Set range to: Select one... |
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What other palettes are included?

06 X/ Palette Editor

Palette: wvelocity[]

sl Over two-dozen pre-

ACFD_11_level_contours
ACFD_21_Gray_Middle
on

defined palettes
The most requested
The best of the best
“‘:‘m_;m;“ | Art class meets
Engineering
Consider your target
audience

e Consider the possible
media
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New feature: palette alpha
Vary the transparency based on the values of a variable
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Constant transparency

IFIFEHFHW

A

Diffused light: : - Temperature
Palette... g 4500
> ; 3450

2400

Alpha by: Opacity i 4 -

Multiple clip planes
with constant partial transparency

Using Opacity: slider
choose an opacity value from0to 1
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Palette transparency

Intensity:
Diffused light: : Temperature

Palette. .. 4500
3450
2400
1350

A 300
Multiple clip planes
with selective transparency

Alpha by: Variable name
Then set the opacity in the palette editor
(Opacity: slider has no effect)
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Adjusting palette transparency
=) e

&, Palette Editor

Palette editor window
Advanced tab
Component: A (alpha)

See histogram of variable
values and set alpha function

Similar effects can also be
achieved using:

« Options tab, Limit fringes:
By invisible, or

« By creating isovolumes
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Example Streamlines

Palette: |Velocity[]

W Range used
0.0 Variable extrema
Setrange to:
Simple  Advanced | Markers | Options | Files |
Editor type: Linear
Component:
R

i G
Location: |

f RGBA { HSWA Update: |Mouse up

Mode locking: Color channels
¥ Lock levels to control points

-

Velocity

27m%
Too many streamlines (400) can’t see clearly

Velocity

27M5@
Make uninteresting middle values transparent
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