
User survey results on five 
alternative QoBD coding 

schemes
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− CLUTTER

− Obscure depth information

− Visual weight is increased with the increase of the quality of data

− Not intuitive

− May not fit in small areas

− Dominate the screen

“The current staggered pattern symbology of 

CATZOC should not be used in S-101”
DQWG14-08A 
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Benefits:

 Minimally used in ECDIS

 Minimally interfere with chart information

 The combination can be intuitive

 Good visual hierarchy
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Sequence of textures consisting of 
countable elements
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5 Coding Schemes :

 Lines

 Dot clusters

 Color textures

 Opaque colors

 Color lightness and transparency
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 Consent 

 Introduction Section

 Evaluation Section

 Ratings (Likert 0-6 scale for exceptionally bad-great performance)

 Rankings (1-5 for worst-best)

 Demographics Section

Requirement Sample Survey Question

1 - Minimally interfere with 
charted information

How clearly can you see the chart 
information (e.g., depths, 
shallow/deep depth areas)?

2 - Unambiguously relate to 
ZOC categories

Are the different ZOC categories 
distinct /unambiguous?

3 - Emphasize worse quality 
data

Are the areas of worse quality 
data more emphasized?

4 - Be easy to remember Is the coding easy to remember?

5 - Be effective in all ECDIS 
modes

All Area 1 Dusk Questions



10

 Consent 

 Introduction Section

 Evaluation Section

 Ratings (Likert 0-6 scale for exceptionally bad-great performance)

 Rankings (1-5 for worst-best)

 Demographics Section

Area 3 
Question 1

AREA3Q1 There is only one ZOC category in the view/area. What is that?

Area 3 
Question 2

AREA3Q2 How quickly did you identify this ZOC category?

Area 3 
Question 3

AREA3Q3
How confident are you that you have identified the ZOC 

category correctly?

Area 3 
Question 4

AREA3Q4
Would you be able to identify the ZOC category without the 

use of the legend/key?
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 Consent 

 Introduction Section

 Evaluation Section

 Ratings (Likert 0-6 scale for exceptionally bad-great performance)

 Rankings (1-5 for worst-best)

 Demographics Section
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94 Responses (Jan – Oct 2021)



 Agglomerative Hierarchical Clustering analysis

 Cluster 1: Lines & Dot-Clusters 

 Cluster 2: Opaque-Colors and Transparent-Color

 Cluster 3: Color-Textures  

 Interpretation

 If participant rated Lines high, same for Dot-clusters (and vice-versa)  

 If participant rated Opaque-Colors high, same for Transparent-Color 

(and vice-versa)  

 Color-Textures was treated separately but closer to Color-based 

schemes  
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Dendrogram (left) and items (right) of the clustering analysis
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Aggregated mean ratings in all four evaluation areas
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Aggregated mean ratings in each evaluation area

Aggregated mean ratings in all four evaluation areas
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Aggregated mean ratings for the five application requirements

Requirement Survey Question #

1 - Minimally interfere with charted 
information

AREA1Q4, AREA2Q2, AREA2Q3

2 - Unambiguously relate to ZOC 
categories

AREA1Q1, AREA1Q2, AREA2Q1, 
AREA3Q2, AREA3Q3, 

3 - Emphasize worse quality data AREA1Q5, AREA2Q4

4 - Be easy to remember AREA1Q3, AREA3Q4

5 - Be effective in all ECDIS modes
AREA1DQ1, AREA1DQ2, 
AREA1DQ3, AREA1DQ4
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Evaluation Area 3 and the Color Transparency and Lightness coding 

scheme with the respective questions.

DC and L: Participants are very confident they 

identified the category correctly

TC, OC, CT: Identifying the categroy correctly 

without a legend would be difficult
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Means and groups (left), and best ranking percentages (right) of 

the final rankings in Day-Bright (top) and Dusk (bottom) modes

 Day-bright Mode 

 Lines and Dot-Clusters were ranked significantly higher than 

Opaque-Colors, Transparent-Color, and Color-Textures 

 Lines received the highest ranking and DC the second best

 Lines received 44.2% of the best ranking (“5”) followed by DC and 

OC 

 Dusk Mode 

 Lines and Dot-Clusters were ranked significantly higher than 

Transparent-Color and Color-Textures 

 Opaque-Colors significantly higher than Transparent-Color  

 Lines received the highest ranking and DC the second best

 Lines received 37.2% of the best ranking (“5”) followed by OC and 

DC 
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 Lines

 Received the most positive and consistent ratings 

 The only scheme with mean ratings over three in all four areas

 The only with mean>3 in the 5 requirements

 First in mean rankings in Day and Dusk modes

 Received 44.2% and 37.2% of the best rankings (“5”) in Day and Dusk 

 Dot-Clusters

 The second best in mean rankings in Day and Dusk modes

 Particularly good in “not interfering with chart information” and “ease to 

remember”

 Less effective in “emphasizing areas of greater uncertainty” and “all 

ECDIS modes” (Dusk) . 

 Impressive increase from Area 2 to Area 3 (due to “countable elements”)
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Opaque-Colors

 Third in participants rankings

 Particularly effective in “relating to QoBD categories” and 

“emphasizing worse quality data”

 Least effective / problematic in “interfering with chart information” 

and “be easy to remember” requirements.

 Significant decrease in ratings from Area 1 and Area 2 to Area 3

 Transparent-Color

 Particularly effective in “emphasizing worse quality data”

 Relatively poor performance in everything else

 Impressive decrease in ratings from Area 1 and Area 2 to Area 3

 Color-Textures

 (Unexpectedly) Poor performance in almost everything
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Dendrogram (left) and items (right) of the clustering analysis

 Textures the most preferred, but

 Two big groups (textures & colors)

One Texture & one Color to accommodate both groups?

 Aware of Star Symbology?

If Yes  happier with all schemes (than if not aware)
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