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How reliable is radar? sEEfH 2052

O Eams
4V FEIBERE F = T (Safety of life at sea International)

Radar is truly accepted as a
navigation tool for mariners, but
it has its limits. SASI report
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Electronic navigation has
developed to the point where

some navigators see the
electronics as their primary tool.
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Combined with GPS, the
electronic chart offers precise
positioning of a kind that

appears to provide all the
answers a navigator needs.
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A side effect is that it seems to
have encouraged a belief that
there is no need to look out of
the bridge windows.
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Nothing better illustrates this
trend than a captain’s report of

an exchange that took place on
his ship’s bridge. The third mate

saw a target ahead on the radar
at 2 miles, but because it was a
weak target he decided not to
take any action.
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The captain came on to the
bridge, sized up the situation
and asked the third mate why

he was not taking avoiding
action for the yacht ahead.

The response was “how do you
know it is a yacht?” To which
the captain replied: “Because 1
can see it out of the window”.
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The focus of the third mate was
entirely on what could be seen
on the electronic displays and

the radar was being used to
keep a ‘Look out’
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No room for negotiation
= Ty 2T

This is an easy situation to
fall into. Twenty years ago
the navigator would negotiate
with the electronics to find an
answer, whereas today the
presentation offers little room
for negotiation. But is the
navigator justified in assuming
that the radar is picking up all
the other vessels within range?
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The navigator who believes this

to be the case finds it makes
the job

Is easier. Questioning
the radar, its accuracy and
completeness means they
have to go back to the basics
of navigation-perhaps not so
attractive a proposition.
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Radar has undergone huge

development since the early
version, which required data to

be coaxed out of the display.
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Today, advanced processing of
the incoming signals can sort
out a lot of the unwanted radar
returns such as ‘sea clutter’ In
theory, this processing should
leave on the display the radar
returns from small craft-perhaps
no stronger than those from sea
clutter.
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Unfortunately, this cannot be
guaranteed, which leaves small
craft vulnerable in the vicinity of
larger ships.
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Radar revolutions
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Kelvin Hughes claims to have
solved the problem, at least in
part, with its Sharp Eye radar.
As Barry Wade, the company’s
director technical development,
commented: “None of what
might be termed conventional
radars can offer sub-clutter
visibility, but our Sharp Eye
does.
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By taking technology previously
only available to the military
we can offer a greatly improved

capability for detecting small
targets among sea clutters.”
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He goes on: “However, we
cannot defeat the laws of
physics and so there is no 100%

guarantee that every target will
be detected.”
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Using radar to detect
sea ice has led to some
interesting developments.
In 1980 Transport Canada’

s Transportation Development
Department

il

began a research project on ice
detection.
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This Ied, in 1989, to the

production of what is claimed
to be the first commercially
available ice navigation system.
Since then the department’
s research has focused on
applying innovative radar
processing techniques to
improve the detection of small
objects, from hazards such as
ice to people in the water.
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The project has used several
advanced processing systems.
The latest, produced by Rutter
Technologies of Newfoundland,
could improve detection of
targets in sea clutter.
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The system’s 120rpm antenna
rotation speed is about four
times faster than a conventional
radar and is claimed to reduce
the possibility of small targets
‘hiding’ between wave crests.
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Its cross-polarized radar,

which transmits a horizontal
pulse and receives a vertical




pulse is claimed to be able to
differentiate between first-year
and multi-year ice.
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Small craft may become more
radar-detectable once they are
fitted with Class B AIS units.
However, there will still be no
guarantee that all ships in the
vicinity will received a signal.
In areas where small craft are
prevalent, some signals will not
show up and others may show
only intermittently.
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The time may yet come when it

will be mandatory for small craft

to carry AIS in busy shipping

lanes.
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Radar versus colregs
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The signals are that navigators
are placing increasing reliance
on what the radar is showing.
When studying how cross-
Channel ferries in UK waters
carry out collision avoidance, Dr
Ian Belcher, of the Honorable

Company of Master Mariners,
concluded that maneuvering
tactics were based solely on
radar information and appeared
led to disregard the Colreg.

PG BRI N E TR I A
B H‘%EI; FIIFET‘+§L[ES«I"J‘<J;§S}%L“#§§J}E
PSRN AR R A A IS

o plfvIan Belcherfﬁ4 n?ﬂm@xﬁé

A TP R B SR PR T
ELApER

A route through the main
shipping lanes is planned by
using the vector lines from one’
s own ship and from the other
ships to find a supposedly safe
routine through.
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Commitment to the chosen
route is thus based solely on the
radar information and collision
risks are removed only so long
as all vessels sail to plan.
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A speaker at last year’s Nav 07
conference commented that
some navigators are using AIS
vectors for collision avoidance
rather than radar vectors.
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This commitment to radar
planning is possible more
accurate that could ever be
achieved by navigating visually.
The colregs require that
commitment to a particular
course be made early, but there
does not appear to be any back-
up.
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What happens if a ship in the
main lanes then takes its own
avoiding action or if the ferry
suffers a radar blackout? What
happens if any of the ships
involved suffers a main engine or
steering failure? What happens
if small craft are detected
nearby?
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In any of these events the built-

in safety margins can start to

reduce rapidly.
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Total reliance on radar may

allow a close quarter situation

to develop rapidly, because
of the time lapse between an

event occurring and the radar
updating the vector data.
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Despite the advanced
technology available, collisions
are occurring more often,
so clearly action is needed
urgently. It is alarming that in
about a quarter of collisions,
one of the vessels was not
aware of the other until either
immediately before the collision
or at the time of impact.
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That can hardly be blamed
on the inadequacies of the
radar, but rather on the way
the operator of the equipment
is using-or failing to use- the
radar.
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A=ABS(B, - B,)
D, 5y VN ‘Fm&*"
D, Fu37= *%E‘?EIJ FURH
D, = R (* #J;F'fn‘_@f)
sin B sin B
sin B =(D, * sin A)/R
B =ASN((D, * sin A)/R)
sin B=CPA/D,
CPA=D1*sinB

VT2 = VT2 + VT,?
VT =/ VT2 + VT2
tanA=VT, / VT,
A=ATN (VT2/VT!)

(i L)
(F st

(F VM) 1)
* cos B,
*sin B,

V,=D,*cos B, -D,
V,=D,*sinB,-D,
R= /v +v,}
U R T R
Z %\h&«— 180- A
"L: %\h&« =180 +A
L [%315« 360 -A
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e

R=SQR((D2*COS B2-D1*COS
B1)*2+(D2*SIN B2-D1*SIN B1)"2)

T, = 37— FENHIE AR

T, = 332 TFEIHIE AP

cosB=TR/D, TCPA=(TR-R)/R*(T,-T,)
TR=D,*cosB
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APPA RADAR
TANG SHAN CASIO PB-1000

10 PRINT CHR$(152) ; : FOR I =1 TO 29 : PRINT CHR$(149) ; : NEXT : PRINT CHR$(153)
20 PRINT CHR$(150) ; : PRINT * APPA RADAR “; : PRINT CHR$(150) |f
30 PRINT CHR$(154) : : FOR I =1 TO 29 : PRINT CHR$(149) ; : NEXT : PRINT CHR$(155)
40 CLEAR:CLS

50 INPUT”OWN SHIP’S COURSE =",CO, “OWN SHIP’S SPEED=",SP

60 INPUT"TARGET 1ST BEARING="B1,"TARGET 1ST DIST.="D1,1ST TIME="T1
70 INPUT"TARGET 2ND BEARING="B2,"TARGET 2ND DIST,=".D2."2ND TIME="T2
80 IF B1>B2 THEN N=1 ELSE N=1 ELSE N=-1

90 T=(T2 - T1)/60;S=SP*T

100 VT1=S*COS(CO)+N*((D2*COS B2)-(D1*COS B1))

110 VT2=S*SIN(CO)+N*((D2*SIN B2)-(D1*SIN B1))

120 VT=SQR(VT1/A2+4VT2/2)/T

130 IF VT1=0 AND VT2 AND VT2>0 THEN CT=90

140 IF VT1=0 AND VT2 AND VT2<0 THEN CT=270

150 IF VT1=VT2=0 THEN CT=0

160 IF VT1=0 THEN 220

170 A=ABS(ATN(VT2/VT1))

180 IF VT1>0 AND VT2>0 THEN CT=A 5T 458

190 IF VT1<0 AND VT2>0 THEN CT=180-A (57° 48

200 IF VT1<0 AND VT2<0 THEN CT=180+A (37 458))

210 IF VT1>0 AND VT2<0 THEN CT=360-A (5] 558)

220 PRINT”TARGET SPEED=";ROUND(VT,-2) (F i)

230 PRINT”"TARGET COURSE=";DMS$(ROUND(CT,- f)) (F AR )
240 H$=INKEY$:IF H$="" THEN 240

250 R=SQR((D2*COS B2-D1*COS B1)~2+(D2*SIN B2-D1*SIN B1)A2)
260 IF R=0 THEN 320

270 B=ASIN(D2*SIN(ABS(B1-B2))/R)

280 E=D1*SIN B:F=(D1*COS B-R)*(T2-T1)/R

290 PRINT”CPA=";ROUND(E,-3)"MILE”

300 IF E=0.5 THEN BEEP 0

310 PRINT”TCPA=";ROUND(F,-2)"MINUTE”:GOTO 330

320 PRINT”SAME COURSE & SPEED”

330 H$=INKEY$:IF H$="" THEN 330

340 GOTO 10
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Wﬁt b PR asf {0 PRINT . APRA RADAR ™ H[f* = ( 20 ¥
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