
 

 

The windscreen – the 
obvious place to display 

navigational information? 
Eva Olsson, IT/HCI, Uppsala University 

My research concerns interaction between humans and computers in transportation. Here 
I will use captains on ship bridges to illustrate universal difficulties in driver environments 
and a possible change for the better. Recently ship bridges have been fitted with 
computers to control the ship. How can we avoid that experienced captains get stuck in a 
cumbersome computer interface instead of keeping watch? Such situations have been 
the precursors to accidents, for instance in the sinking of the Norwegian ferry Sleipner in 
1999.  

Grounding and collision are threats to a safe trip. A captain needs to know exactly where 
his ship is, that it is on the planned route, and finally that close contact with surrounding 
traffic is avoided. In addition to watching the surroundings, the captain needs to monitor 
the radar screen and often an electronic chart display, plus many more instruments that 
show the status of the engines etc. These displays provide vital information, but the 
monitoring and managing of the displays may reduce attention from the surrounding 
waters. Normal visibility may also be reduced by fog, rain or darkness.  

The solution suggested here integrates information from existing sources and presents 
safety-critical information on the windscreen, which would make it unnecessary to look 
down on other displays most of the time. 

To find out which information is absolutely essential for safe navigation I performed field 
studies on ferries of varying sizes in areas with different kinds of navigational settings 
and traffic, on the Norwegian coast with narrow passages and a lot of high-speed ferries, 
in the Swedish archipelago crowded with a large number of leisure vessels, and in Hong 
Kong where the traffic is dense and involves all kinds of vessels. I interviewed ten 
captains on high-speed ferries about their priorities of information sources, opinions on 
safety, navigational difficulties and accidents they had experienced themselves or heard 
of. Each interview lasted approximately one hour. The most important information is, 
according to the interviews, gathered from sensors as radar and electronic chart display 
systems. As a result I decided to initially try to present a navigable channel or fairway on 
the windscreen, along with shorelines and symbols showing surrounding ships’ position 
and heading. 

In the preliminary evaluation recently performed in our lab, three experienced captains 
assessed the merits of having markings for a fairway, contours of shorelines, and 
position and heading of surrounding ships presented on a simulated windscreen. They 
drove a ship from a fixed starting point along a fairway for five minutes, where they had 
to overtake one ferry and meet another. This procedure was repeated seven times while 
weather conditions varied along with the brightness of the displayed information. After 



 

 

each “trip”, they answered a set of 15 questions regarding their subjective opinion on the 
presentation, how it would affect their attention and their behaviour. 

All of the captains were initially attracted to the fairway presentation; they agreed that it 
gives a good perception of what will happen in the near future. Two of them maintained 
this attitude throughout the evaluation. At some point during the trips all of them 
considered having safe water as a competitor to the fairway. Safe water is a concept that 
a captain uses in his planning of a route and it means that the water is deep enough. One 
captain came to the conclusion that he would prefer to see safe water on the display, at 
least if the fairway was available in the radar display. All wanted to see the planned 
route. 

The shoreline presented was too crude and intrusive; the captains complained that it was 
flickering, too thick and that the colour was too bright. 

All commented that fairways don’t “exist” in all waters; they mainly exist in coastal 
waters and in harbours. Most of the time, ships travel in fairways, but sometimes it might 
be necessary to leave the fairway to avoid a collision or some other danger. As an 
alternative to displaying a fairway on the windscreen, it might be satisfactory to display 
boundaries for safe water in combination with the predetermined route. 

This report describes an initial setting where I wanted to shed light over the possibilities 
that new technique and novel applications offer in increasing safety at sea. In a real 
setting a number of technical solutions in addition to projecting information directly on 
the windscreen are viable, but that is not the scope for this research. 

Future research: 
How can benefits and drawbacks of this kind of presentation be measured? 

What are the consequences for situation awareness with this presentation? 

It has been suggested by the first evaluators that more information should be added to 
the windscreen, how much information can be handled in this way? 

Symbols are normally tiny on a display, would it be possible/better to display symbols 
matching the real object with this kind of presentation? 


