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) orems o DEPTH UNCERTAINTY VISUALIZATION
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v DEPTH UNCERTAINTY VISUALIZATION

PROBLEMS |

CLUTTER

Obscure high-quality more than low-quality data
ECDIS Day Blackback Mode
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Not intuitive

May not fit in small areas

Continuous zoom-in/out is required
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v DEPTH UNCERTAINTY VISUALIZATION

» Requirements:

O Minimize the occlusion of navigational

information.
. . . . Full Full
O Increase visual weight with the increase z0c | symbol | TV | TV | seupag Q08D | symbal | V| VU | seabed
B Coverage Coverage
of data uncertainty. T
A1 {";/ 5 |0.5+1% Yes 1 2 5 |0.5+1% Yes
0 Unambiguously visualize the different w | T | e e | e N - | cea | ves
uncertainty levels. X%
B \\f// 5o | 1+2% No 3 & 50 | 1+2% No
D Be easyto memaorize C |G=x®| 500 | 2+5% No % ? 500 | 2+5% No
D | (3 %) |>500|>2+5% No 5 2 >500 | >2+5% No
U Maintain effectivenessin all ECDIS u | u u 2 Ju | wu u
0 ?

modes




v DEPTH UNCERTAINTY VISUALIZATION

Proposed Solution:
Sequence of textures,
created by combining two or more visual variables

Benefits:
v Minimally used
v Minimally interfere with chart information
v The combination can be intuitive

v Good visual hierarchy




Data Quality
Working Group

5 Coding Schemes :
" Line textures
= Dot clusters
= Colorlightness and transparency
= Opaque colors

= Colorstripes

An online survey has been developed for

their evaluation in 4 different areas

. Online Survey:

More clear chart view indicates
better quality data | ZOC category)

COLOR STRIPES

‘Warmer colors indicate worse.
‘quality data | Z0C category!

Varation in the rumar, type (10kd vs daihed)
an orventation of Nnes 5 used for the dfferent
20C eategenes.

Siarly to Dot Cluater, the curnber of nes
represent the ZOC categery, £9.

asingle bne represent 20T,

3imiersactng bnes (3 5ngle + 4 dovble ing) for
20c3

5bnws (2 double and 3 dashed) for 20 5.
Oblique vs Vertcal erientation oftnas indicates

Count lines at intessections for the 26C

Varation in i Lghtness nd traniparency 1
used forthe aferent ZOC categaries
Desrensing tansparency and brighter bty
ndeate werse qualny da (nsccurate data).
The tenef s that goad quaty sress (ZOC 1
anct 2] are ciews, but the exding scheme and

colars biend which may make the
deeniication of the 20C layer dificuls (ses the
example of 0C v 20C 2} and abe deth
aress color cading 5 obscared in area of fow-
qualey dats (e 5, ZOC U on the ugper left side
of e fgure)

More clear chart view indicates better quaity
data [ 20C category!

Colored ansparent testures. are used foe the
dferens ZOC categoras
Likewnse to those explained in the description
of vanspatent calors, the colers vary from
green rereserting categery 3 tafe) to ddan
hues representing mare uncertaint

danger. The 20C lyar 5 Lransgarent 0 459t
to abicure data berind

To avercome e cotor bending prabiem,
colored bars are separated by see-tough
respons Thia rakes it easie to see both the
colors thernseves and the background
tormation

(0 the othar han, 45 with opacue colors, the
e o egend seems recessary

Warmes <olars indicate warse quality data |
20 eategory)

DEPTH UNCERTAINTY VISUALIZATION

Dot CLUSTERS

Warmer colars indicate worse
quality data | ZOC category!

Different testures made up of dots are used for
The giiecent ZOC eategores
Thare i 23 comepandence, Thit s sne det
repeesants 20C 3, two dots represent Z0C 1
sndsoon

Category Uls distinst from the athers asitis
coded with atesture of s (e uper It e
of the figurs)

Aproblam is that ehsters may nterfere with
depth labe's

Count circles for the 20C category!

Variation in ceior s Used fo+ the &fferent 20C
ategenes
The caiers have been selected with the s to
e a8 poisdle. For
juzed m green cior
citively wraraiates 1o “geod” [ “sale’,
whereas forthe lower quaiy data we are uing
e colors £ indicate worse [inaccurate
{69, the raddsh 20Cs 3000 4}

Blend with ENC colors (3 Geficincy identfied
for Cosor Transpsrency) At maicts the

ferent ZOC categories et to dentdy,
Howeuts, the color coding of Gepth areas (dark
biue for shalow, Ight Blue for deeger maters) &
campietely obicured (nat visble)

Warrmer colors indicate werse quality data,
20Ccategory!




Data Quality

Workin

Group

DEPTH UNCERTAINTY VISUALIZATION
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® Timing

Timing
Thesa page timer metrics wilno b dispaped tote recpent.
These page imer metrics will o b displayed o the rciient.
Frst Cick 3412 seconds
First cick Last Click 3412 5econds
Last click Pagesubmit 0 seconds
Page Submit clck count 1 eicks
Click Count aciicks

COLOR LIGHTNESS TRANSPARENCY COLOR STRIPES

There is only one Z0C category in the view/area. What s that?

Please evaluate the folowing
-+

o
o T2 3 4 s 6 i sndgraer FG s ame s
om  meo Ao 4 : . » . : v

A the iffrent Z0C categariss
distinct/ unamblguous?
{0°Not At Al =ery Much)

How quickly can you dentry the
diferent 200 categories?
(0=Very Sowiy,5=Very Quicky)

Is the coding easy toremember?
(0°Not Easy, s=Vary Easy)

rock
How quicky did you identiy this 200
category?

(0=Very Slowy, 6=Very Quicky)

(@=Very Litte, 6-A LoD

How confident are you thatyou have.

identi
e the sress of worse qualty data (0-Not At
more amphasizad? (6. 20 4,20C Confiden

CR A Sy ‘Would you be able to identify the Z0C
category withoutthe use o he
Iegend ey?

(05Not AL A, 6=Absalutely)

Timing

These page tn

etics wil ot be displyed tothe recipient.

First Click 0seconds
Last Click 0seconds
Pagesubmit 0 seconds
Click Count oclicks

OpaquE CoLORS

Please evaluate the following:

Avethe diffeent Z0C categories
ditine/ unambi
(0=Not At Al, S=Very Much)

How quickly can you identiy the
ifferent Z0C categories?
(0=Very Slowly, 6=Very Quickly)

abilty o separate shallow
affectad by the

How much visual luter does the
coding scheme add?
(0=Very Litt,67A Lot)

Ave the areas of worse qualfy data

more emphasized
(0=Not AL Al 6=Very Much)




Please rank the 5 alternatives from 1-best to 5-worst for the Day Bright Mode.

CATZOC Visualization Scheme

Opaque Color Color Dot
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v DEPTH UNCERTAINTY INTEGRATION

»Individual Features: TN
> What? ‘\ |
> Where? Decision Tree S~
> When? g
» How?
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