
© World Sailing Judges Manual August, 2019 
  

K 18 

 

 

camera have an unrestricted view throughout? If not, how much does that 
diminish the value of the evidence? Full orientation may require several 
viewings; take the time necessary. 

• Since it takes only about 30 seconds to run and re-wind a typical incident, view 
it as many times as needed to extract all the information it can give. Also, be 
sure that each party has an equal opportunity to point out what he believes the 
clip shows and does not show. 

• Hold the equipment in place until the end of the hearing. The recording should 
be made available during deliberation for review to settle questions as to just 
what fact or facts, if any, it establishes. Also, one of the members may have 
noticed something that the others did not. 

• Do not expect too much from the recording. Only occasionally, from a fortuitous 
camera angle, will it clearly establish the central fact of an incident. But, even 
if it does no more than settle one disputed point, that alone will help in reaching 
a correct decision. 

K.15 Written Evidence 
Written evidence from a witness or a party who cannot attend a hearing violates 
the principle that a witness’ testimony can be cross examined or questioned by the 
other parties and protest committee members. Written evidence in the form of 
scores, mark roundings, or class interpretations does not carry that limitation. 

K.16 Use of tracking information in hearings 
K.16.1 Terms and Acronyms Used in this Section 
 
2D 

The graphical display of objects drawn in two dimensions. For sailboat race 
tracking, this is generally a simple overhead view of the race course. 

 
3D 

The graphical display of objects drawn in three dimensions, showing the length, 
width and depth of objects. For sailboat tracking, 3D graphics allows the viewer to 
follow the race from different perspectives. For example, the spectator can follow 
behind a boat or view the race from the perspective of a crew on deck. 

 
 
 
 
 

GNSS 
Global Navigation Satellite System (GNSS), which uses orbiting satellites to 
broadcast signals to receivers on earth. The receivers then calculate their locations 
as geographic positions at specific times. Galileo (EU), GLONASS (Russia) and 
GPS (USA) all provide worldwide coverage. 
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Raw data 
The position data from trackers without any data manipulation by tracking software 
other than to change the file format. 

K.16.2 Introduction 
Commercial tracking systems are often used in sail boat racing to create publicity 
and promote the event. Regatta organizers contract with a tracking service 
provider to place individual trackers on the racing boats and marks of the course 
to allow spectators to view the race. The positional information obtained is 
graphically enhanced to make the display of the tracking information interesting 
and understandable to a broad range of users.  
Coming ashore, sailors and coaches will review the race using the tracking system. 
If there was an incident on the water, the tracking information may be presented 
as evidence in a hearing of a protest or request for redress. Race officers will 
sometimes compare the tracking information with their finishing sheets to locate a 
missing boat. For these reasons, judges need to understand the limitations of the 
tracking system to know what information can be reliably used.  

K.16.3 How do tracking systems work? 
While the core technology in use by the different tracking service provider is 
basically the same, there are many different approaches in the final delivery of the 
tracking system product. Every tracking service provider uses GNSS receivers to 
capture the basic geolocation data at regular intervals. The minimum raw data 
captured by the tracker for each position fix includes latitude, longitude, timestamp 
and tracker ID. The geographic positions are updated repeatedly within the GNSS 
receiver up to 10 times per second, but the frequency of fixes available from (or 
published by) the tracking system may vary from one or two fixes per second to up 
to one per hour or (s)lower for oceanic races. 

K.16.4 What is the position accuracy? 
There are many different factors effecting the accuracy of the position. Typically, 
the absolute accuracy of the position fix for trackers is 2 to 8 meters, 95% of the 
time, but it could be better or much worse. The predicted accuracy is not readily 
available to the race officials. The relative accuracy between two receivers of the 
same manufacturer (between trackers of the same model and year on two boats) 
is usually better than the absolute accuracy. 

K.16.5 Are the marks of the course tracked? 
Most of the time, the race committee will install trackers on the marks of the course. 
However, if the mark tracker is lost or stops working, or the race course is defined 
by government navigational buoys, the mark location(s) will be manually entered 
in the tracking program. In each of these cases, the tracking information at a 
rounding mark is useless for the protest committee. In fact, the tracking system 
administrator will often ‘adjust’ the position of the mark to a location where the 
boats look like they are rounding a mark of the course. If this is done the 
information displayed is unreliable. 

K.16.6 Can the tracking system show overlaps and collisions? 
Competitors will sometimes present tracking information in a hearing to show a 
collision or an overlap at the zone. In almost every case, the information from the 
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tracking system will be inconclusive by itself. The graphical representation of the 
boat is almost never to scale. You can test this by comparing the length of the boat 
icon at various levels of zoom. In the 2016 Olympic Games, Lasers appeared to 
be over 20 meters long.  
The locations of the trackers on boats can be misleading. For big boat regattas, 
the trackers are often attached to the stern rail. In that location, when the helm is 
turned hard to port, the tracker moves to starboard. At dinghy events, the tracker 
is sometimes kept in the jacket pocket of the crew. If the crew is on a trapeze and 
the boat tacks, the tracker suddenly moves athwart ships, whereas the boat did 
not. 
The tracks showed in the graphical displays are not always based only on accurate 
position fixes. If position fixes from trackers are missing or if the software thinks 
they are ‘out of position’ the software might estimate the missing position fixes and 
eliminating fixes that look to be out of position. This can result in estimated tracks 
shown in the graphical display that may be different from the real sailed track. 

K.16.7 Other considerations in a hearing.  
Competitors are entitled to present evidence that they consider relevant, and may 
bring animated video clips of an incident they saw in the tracking system. The 
competitor will be basing his presentation on derived information and it is important 
for the judges to know what it real and what is virtual. There are no sensors on the 
boat that detect when a sail is set or dropped even though that is shown in the 3D 
viewer. There is no wind information transmitted from the tracker. While you can 
clearly see a boat cross head to wind in the viewer, all that ‘information’ is computer 
generated images. 
A competitor might present evidence in the form of raw data obtained from a GNSS 
system (such as a boat’s own GPS), or obtained raw data from the event tracking 
service provider.  Such information does not have the same disadvantages as the 
derived information in the 2D and 3D displays, but the inherent accuracy of the 
system should still be considered. 
Because the enhanced graphics can lead competitors (and judges) to the wrong 
conclusions, there are a few things the protest committee can do to manage the 
presentation of tracking data in a hearing. 
1. Before the first race, the jury should discuss the tracking system being used. 

Review the instructions, verbal or written, that the sailors receive about the 
installation of the trackers on the boat. Know where the trackers are intended 
to be installed on the boats. 

2. Review the tracker application as it will be seen by the competitors. Zoom in 
and zoom out, observe the scaling, start and stop the race display, and know 
how to declutter the screen by removing boats and tags. The more ‘stuff’ you 
can remove, the closer you will get to the real data coming from the boat. Even 
(or especially) the depiction of the three-length zone is misleading. Try to find 
out from the tracking service provider what the accuracy of the tracking units 
are and whether any averaging (or smoothing) is applied to the information. 

3. Ask the race committee if trackers will be installed on the RC boats and where 
they will be located. Determine if the marks will have trackers. 

4. It is the responsibility of the party to provide the equipment to display tracking 
data (See RRS M7, first bullet).  
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5. During a hearing, get the verbal testimony from the parties first, before the 
presentation of the tracking clips. Let the parties question each other’s verbal 
testimony. Make sure the protest committee understands the facts from the 
verbal testimony. Tracking data is always easier to assess when it is presented 
in support of the description of the incident by the parties. 

6. Do not to look at tracking data during the protest committee deliberations if the 
tracking data was not presented during the hearing. Tracking information is 
similar to information from a witness. If the protest committee wants to review 
‘new’ tracking information, recall the parties and review the tracking with them. 
They have a right to be present throughout the presentation of all the evidence 
[RRS 63.3(a)]. 

 

K.17 Leading Questions 
A leading question is a question in the form of a statement inviting agreement, and 
should be discouraged by the chairman. However, when a questioner finds it 
difficult to ask any questions without them being leading questions, the chairman 
may decide to allow some leading questions rather than disrupt the questioner's 
line of questioning.  
Straightforward leading questions: 
“You did see me steering a straight course, didn't you?’, or ‘Do you agree that as I 
was sailing toward the mark, I had a half boat-length overlap?’ 
Presuppositions: 
A question with a presupposition leads the witness to view the presupposition to 
be accurate. For example: “Had the boats reached the zone when the overlap was 
established?” This question presupposes the overlap. Witnesses are likely to 
accept the presupposed overlap to be true, or to remember it as an established 
fact and condone it if asked about it later in the hearing. A better question would 
be, “Position the two boats relative to each other when the lead boat got to the 
zone”. 
A question that contains a false presupposition can influence a witness to testify 
to the presence of a non-existent object corresponding to that presupposition. 
Multiple choice questions: 
Multiple choice questions should not be allowed, because they influence the 
response. The question, “How many lengths, 1, 2, or 3?” will lead to a smaller 
number than the question, “How many lengths, 1, 5, or 10?” A better question 
would just be “How many lengths?” 
Language that supports a position: 
The question asked can lead to different answers, based on the wording chosen. 
The question, “How far apart?” will lead witnesses to respond with a greater 
number than the question, “how close?” A better question would be, “Position the 
two boats relative to each other and estimate the distance between them”. 
The choice of verbs can lead the witness. The question, “How fast were the boats 
travelling when blue ‘smashed’ into yellow?” yields a higher estimate of speed than 
the same sentence using the verbs, ‘collided’, ‘bumped’, ‘made contact’ or ‘hit’. A 
better question using language from the rule would be “What was the speed of the 
boats when contact occurred?” 


