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Is subject to attention narrowing (“tunnel vision”)
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The bad news

* Human error continues to be a dominant factor in approximately 80 to
85% of maritime accidents;

 Failures of situation awareness and situation assessment
overwhelmingly predominate, being a causal factor in the majority of
those accidents attributed to human error;

* Human fatigue and task omission seem closely related to failures of
situation awareness and the human errors and accidents that result.

(Baker & McCaffery, 2005)

Baker, C. C., & McCafferty, D. B. (2005). Accident database review of human element concerns: What do the results mean for classification?
Paper presented at The International Conference Human Factors in Ship Design and Operation, RINA Feb, 2005

Dep. Of Shipping and Marine Technology thomas.porathe@.chalmers.se
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Bev Doolittle (1984). The Forest has Eyes


http://www.firstpeople.us/FP-Html-Pictures/Pictures-page10.html#Native_Photographs_5

Information design — solving problems

“Solving a problem simply means representing it so
as to make the solution transparent.”

(Simon, 1996)

Simon, H. (1996). The Sciences of the Artificial. Cambridge, MA: The MIT Press.
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Exocentric view Egocentric view
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Mental Rotations

Shepard, R. N., & Metzler, J. (1971). Mental rotation of three-dimensional objects. Science, 171, 701-703.
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Mental Rotations

180 degrees

Shepard, R. N., & Metzler, J. (1971). Mental rotation of three-dimensional objects. Science, 171, 701-703.
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Mental Rotations
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Africa in its canonical orientation
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21:33

0 mph

16:45
el 2 16:58
anls 0:13 ks

Southend Road

3-D egocentric mode
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Experimental results
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Two studies

The University

group 45 participants

Age: 16 - 63
21 women
24 men

g?;cg:idge 30 participants
Jroup Age: 22 — 54, all men
18 combat boat drivers,
6 Experienced, active

bridge crew members
6 Cadets
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Independent variables Dependent variables

Map types (Paper, North-up, Head-up, 3-D) Time on track

Gender Number of groundings
Age Subjective ranking of user-friendliness
Navigational experience Score on figure rotation test

Self taxed sense of direction
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Time-on-track (Mean for all subjects)

250
230 University group

| Bridge officer group
200

150

100

Time on track (s)

50

Paper map Morth-up Head-up 3D map
Map type

Prison, J., & Porathe, T. (2007). Navigation with 2-D and 3-D Maps: A Comparative Study with Maritime Personnel. Proceedings of
the 39th Nordic Ergonomics Society Conference, 1-3 October 2007.

Dep. Of Shipping and Marine Technology thomas.porathe@.chalmers.se




CHALMERS Chalmers University of Technology

Number-of-groundings (Mean for all subjects)

8.2
8 University group

. Bridge officer group

3.6
=
I 1.7 1.6

Paper map North-up Head-up 3-D map

Number of groundings
I

Map types

Prison, J., & Porathe, T. (2007). Navigation with 2-D and 3-D Maps: A Comparative Study with Maritime Personnel.
Proceedings of the 39th Nordic Ergonomics Society Conference, 1-3 October 2007.
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Perceived user-friendliness

R R
& & R
R QQ pQ &
& o & e
Q o o faQ
o Ve < Q
® ® # ® & o e ®
| | | | | | |
1.00 1.50 2.00 2.50 3.00 3.50 4.00
Index of rank
Easy Difficult
B University group
I Bridge officer group

Prison, J., & Porathe, T. (2007). Navigation with 2-D and 3-D Maps: A Comparative Study with Maritime Personnel.
Proceedings of the 39th Nordic Ergonomics Society Conference, 1-3 October 2007.
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We will redo this experiment with Chinese
mariners at Dalian Maritime University in
November 2011.
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Unidentified radar returns

AlS targets

Dynamic NoGo areas

The bridge perspective

Traffic separated
seaways
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Visual iconicity
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The 3D chart as a HUD in the windscreen
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T —

7

Kongsberg Polaris simulator
Antwerp maritime academy
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\ %\- =
Onboard the Belgian hydro- ?‘
graphic survey ship “Ter Streep”

>
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Ter Streep

./"‘\ /
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\ heading speed knots geoposition o

— / ra =

190ms 57 m (187 ) Surge: 8m IN FLIGHT
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Eastern outer breakwater with wind farm
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' InReality HarborView: ZEEBRUGGE
File View Motion Festures Overays Help

The Westhoofd quay from the corner of the
military dock
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Right Click: Query
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AN [ 37 B850 5 i°2'53°N §G3° 11" eBE O |

3.4 fps 96 m (183 ft) IN FLIGHT
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2009 - 2012

EfficienSea?.

Efticient, Safe and Susta:nabie Trallic al Saa

* Danish Maritime Safety Administration
(project leader)

* Norwegian Coastal Administration

* Moere Romsdal County, Norway

* Swedish Maritime Administration

* Swedish Transport Agency

* SSPA, Sweden

* Chalmers University of Technology Sweden

* Maritime University Szczecin, Poland

* National Institute of Technology, Poland

¢ Gdynia Maritime University, Poland

* Maritime Institute in Gdansk, Poland

¢ Maritime Office Gdynia, Poland

¢ Kymenlaakso University, Finland

* Finnish Maritime Administration

* Helsinki University of Technology, Finland

s Sract page s Praject

rdormatbon = Project Pariners  « Niwa = Tea of Db day —_ / /

¢ Estonian Maritime Administration
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EfficienSea - Efficient, Safe and Sustainable Traffic at Sea

EfficienSea - the project

24012010 'WPS aad
Ebsirgus an af 2

EfficienSea iz a Strategic
Projectin the Baltic Sea

Elezund Major Event 2010 Sensitivity mapping in

N the Baltic Sea
Moy 2010 = el 0
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