
Subjective & Objective Evaluation 
of Data Quality Visualization 

Methods on Navigational Charts
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 Depth Measurement:
o Lead-line
o Single-bean Echosounders
o Multi-bean Echosounders  
o Airborne Lidar 
o Satellites

 Positioning Method: 
o Distant lines
o Range – Azimuth
o Sextants
o Theodolites
o GPS
o Differential GPS 
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 Sectors:
o Depth accuracy
o Position accuracy
o Data completeness (sea-bed coverage, feature detection)

 Evaluation by producers

Electronic Chart Display and Information System

ECDIS



Nova Cura Pazifik
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 CLUTTER 

 Obscure high-quality more than low-quality data

 Not intuitive

 May not fit in small areas (?)

 Continuous zoom-in/out is required

 Dominate the screen
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Category of Zones of Confidence Quality of Bathymetric Data
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Benefits:

 Minimally used in ECDIS

 Minimally interfere with chart information

 The combination can be intuitive

 Good visual hierarchy

Countable Textures
Sequence of textures consisting of 

countable elements
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 CLUTTER 
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Low Uncertainty

High Uncertainty

Low Uncertainty

High Uncertainty

 Obscure high-quality more than low-quality data 
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QoBD = 4

QoBD = 1
6 for Q1, 5 for Q2, 4 for Q3….

…3 for Q4 
QoBD = 4

QoBD = 1

1 for Q1! 

4 for Q4! 

 Not intuitive



QoBD = 4

QoBD = 1
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QoBD = 4 or 5 ?

QoBD = 1 or 2 ?

 May not fit in small areas
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 Dominate the screen



--
18

 Dominate the screen



 Consent 

 Introduction Section

 Evaluation Section

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

 One objective question (identify CATZOC)

 Rankings (1-5 for worst-best)

 Demographics Section

ZOC ?
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Controlled lab experiment

Task: enter number corresponding to QoBD value at marker

Two experiments:  with (EXPT1) and without (EXPT2) the key displayed 

Measure: time to respond and errors.

Synthetic Chart Generator 

Coding Schemes
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70.9% 60.5%

23



Agglomerative Hierarchical Clustering Analysis: 
Dendrogram (left) and items (right)

 Textures the most preferred, but

 Two big groups: preference to textures & colors 

 One Texture & one Color to accommodate both groups

 Results are consistent with previous works that recommend textures for 
signifying uncertainty for areal objects with coincident visualizations 

 Opaque-Colors performed well in emphasizing worse quality areas (cold-
to-warm?)

 Likewise for Transparent-Color (transparency & Saturation),…but…

 Considerably higher error rates of color schemes in the objective survey 
question compared to the experiment

 To generalize the countable textures method, standard deviations might be 
computed over a surface and converted to steps, e.g., the series 0.5, 1.0, 
1.5, 2.0, 2.5 would provide five steps. 
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